P06 XUAN HUNG

(Giado vién chuyén luyén thi 1)11 Cl) I16a)

Ky thuat giai nhanh

CAC DANG BAI TAP TRAC NGHIEM

VO CO

« Danh cho hoc sinh Ié¢p 12 6n tap va nang cao k§ nang lam bai.
* Chuén bi cho cac ky thi quéc gia do B6 GD & BT td churc.

(T4i btin ¢ sita chita va b SUUI)

I I NIIA XUAT BAN PAI lioc QUOC GIA iiA NOI



NHA XUAT BAN DAI HOC QUOC GIA HA NOI
16 Hang Chudi - Hai Ba Trung - HA Noi
Pi&n thoai : Bién tép — Ché bdn: (04) 39714896
Hanh chinh: (04) 39714899; T8ng bién tap: (04) 39714897
Fax: (04) 39714899

Chiu trach nhiém xuit ban

Giam d6c - Téng bién tap :
TS. PHAM THI TRAM

‘Bién tdp : THU HUONG
Ché bdn: Céng ty KHANG VIET
Trinh bay bia : Céng ty KHANG VIET

Téng phat hanh va déi tac lien két xudt ban:

CONG TY TNHH MTV
DICH VY VAN HOA KHANG VIET

SACH LIEN KET_
KI THUAT GIAI NHANH CAC DANG BAI TAP TRAC NGHIEM

HOA HQC PAI CUONG - VO CO

Ma s8 : 1L-452DH2013.

Ma s ISBN: 978-604-934-579-1

S8 lugng in 2000 ban, khd 16x24 cm.

In tai Cty TNHH MTV in &n MAL THINH DUC

Dia chi: 71 Kha Van Can, P. Hlep Binh Charih, Q.Tha bdc, Tp.HCM.
SO xuat ban: 1507~ 201 3/CXB/O7 226/DHQGHN ngay 18/10/2013.
Quyét dinh xuat ban s6: 456LK-TN/QD-NXBDHQGHN cap ngay 22/1 0/2013
In xong va ndp luu chiéu qui IV nam 2013. ‘




Cty TNHH MTV DVVH Khang Viét

Chuyén dé 1. .
PHUGNG PHAP AP DUNG D|NH LUAT BAO TOAN KHOI LUGNG
VA BAO TOAN NGUYEN 16
A. NOI DUNG PHUGNG PHAP
1. Ngi dung

Ap dung dinh luit bjo toan khéi lugng (BTKL): “Téng khéi luong cde chdt
tham gia phan #ing bing tong khéi lugng cac chét tao thanh”

biéu nay gitp ta gidi bai todn héa hoc mdt cdch don gidn, nhanh chéng
Xétphdning: A + B - C + D '
Ta ludén cé: my + mg = mc + mp (1)

* Luw y: Diéu quan trong nhat khi 4p dung phudng phdp nay dé 1a viéc phai |
xdc dinh dﬁng lugng chat (khdi lugng) tham gia phdn @ng va tao thanh (c6
chi ¥ d&n cdc chat két tha, bay hdi, dic biét 1a khdi ludng dung dich).

2. Cac dang bai toan thutng gip
H¢ qud 1: Bi€t t6ng khdi Iwgng chit ban ddu <> khdi Iwgng chd't sin phim
Phudng phép gidi: m(ddu) = m(sau) (khong phu thudc hiu suit phan tng)
H¢ qud 2: Trong phdn &ng cé n chat tham gia, néu biét khdi ludng cla
(n — 1) chat thi ta d& dang tinh khdi lugng clia chit con lai.

H¢ qud 3: Bai todn: Kim loai + axit — mu6i + khi
Mg = Mygm loai Ty ion tao mudi

- Biét khéi lugng kim loai, khdi lugng anion tao mudi (tinh qua sin phim .
khi) — khéi lugng mudi

- Bié€t khdi lugng mudi va khdi lugng anion tao mudi — khéi lugng kim loai

- Khoi lugng anion tao mudi thudng dudce tinh theo s& mol khi thodt ra:

Vi axit HCI va H,SO, loang

+ 2HCl - H, nén2CI" © H,

+ H;SO, — H, nén SO, <> H,

Vdéi axit H,;SO, didc, néng va HNO;: St dung phuong phdp ion -

electron (xem thém phuong phdp bao toan electron hodc phuong phap bdo

todn nguyén t8)

H¢ qgud 3: Bai todn khtt hdn hop oxit kim loai bdi cdc chat khi (H,, CO)

Sd dd: Oxit kim loai + (CO, Hy) = rdn + hén hop khi (CO,, H,0, H,, CO)

Bén chat la cdc phdn tng: CO + [0] — CO,
H, + [0O] — H,0O
= n[O] = n(CO;) = n(H;0) — myz, = My — Myg,

2]

2]
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3. P4nh gi4 phuong phap bao toan khéi lugng
Phwong phdp bio toan khéi lugng cho phép gidi nhanh dugc nhiéu bai toin
khi biét quan hé vé kh&i lugng clia cdc chit trude va sau phdn Gng.
Dic biét, khi chua bi€t rd phdn tng x4y ra hoan toan hay khong hoan toan
thi viéc st dung phuong phdp nay cang gitip don gidn hda bai todn hon.
Phuong phdp bdo toan khdi lugng thudng dugce sit dung trong cic bai todn
nhiéu chat.

4. Cdc budc giai

- LAap so db bié&n ddi cdc chat rudc va sau phan @ng.

- Tit gid thiét cfia bai todnfim ) " = 3" = (khong cin bi€t phin ing 12
hoan todn hay khong hoan toan)

- Vén dung dinh ludt bio toan khéi lugng dé 14p phuong trinh todn hoc, k&t
hgp dit kién khic d€ 14p hé phudng trinh toén.

- Giai hé phudng trinh.

B. BAI TAP MINH HOA

Céu 1: Hoa tan hoan toan 1,28 gam Cu vao 12,6 gam dung dich HNO; 60% thu

dudc dung dich X (kh6ng cé ion NHZ). Cho X tdc dung hoan toan véi 105

ml dung dich KOH IM, sau d6 loc bd két tda dugc dung dich Y. C6 can Y

dugc chit rin Z. Nung Z d€n khéi lugng khong d6i, thu dudc 8,78 gam chat

rin. Nong do phin trim ctia Cu(NOs), trong X la

A. 28,66%. B. 30,08%. C. 27,09%. D. 29,89%.
(Trich dé thi tuyén sinh Pai hoc khédi B nidm 2013)
Huéng din gidi:
Céch 1:

S8 mol Cu: 0,02 mol ; S6 mol HNO; 0,12mol
Ta c¢6 sd dd

0,105 mol
HNO3 KOH K&t tda ¢d ChatrinZ
Cu 1 012 | Dun « | Cu(OH) KNO 78 gam
(0’02 s D d hg I3n hon r;l- 2| can ( l; Nung KNOz(a mol)
mo ic nhiéu Cu oe bd a mo
mol) ' heu € toebS | ¥ KOH (b mol)
X nén dv KOH dl]'
du
(b mol)
ddy¥

Goi a 13 s6 mol KNGO, b 1 s6 mol KOH trong 8,78 gam chat rin (n€u chi ¢6
KNO, thi s6 mol 1&)
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Ta c6 pt: 852 + 56b =8,78
B4o todn nguyén t6 K: a + b= 0,105 mol — a = 0,1 mol; b = 0,005 mol
Nhu vay s6 mol KOH phdn tng v8i HNO; du va Cu(NG;), (0,02 mol) 13
0,1 mol vy HNO; pu v6i Cu 1a 0,06 mol
Xét phdn tng cho pw Cu + HNO; (S8 mol H,O sinh ra = % ngnos = 0,03 mol)
ta cé: ‘
Cu (0,02) + HNO; (0,06 mol) — Cu(NOs), (0,02) + SP khir + H,0O(0,03 mol)
Béo toan khoi lugng = my, khe = 0,76 gam
VAay myex = My + M gaunos — Mgk = 12,6 + 1,78 - 0,76 = 13,12 gam
C%m Cu(NO;), =0,02.188 :13,12.100% = 28,66%
= Dap dn A
Céch 2: Sp khit ta biét ngay gom N va O
Do d6 : Ap dung bdo toan nguyén t8 N : Nynos = Reugi + Dgsp ki
= Nngprnn = 0,12 - a = 0,02 mol
Cu (0,02) + HNOs; (0,06 mol) — Cu(NO4),(0,02) + SP khit + H,0(0,03 mol)
Bt nguyén t8 oxi ta dugc: np = 0,03 mol va tinh tiép
Céch 3: Tuong ty cdch 2, sau khi tinh dugc ny = 0,02 mol, ta ¢6 cdc tu duy khdc
khd hgp 1y dé suy ra no.
Ta biét Cu 12 kim loai y&u do d6 sp khir chi gdm NO va NO,. Nhu viy ny.no
=2: 3 va suy rang = 0,03 mol va tinh ti€p. '
B4o toan nguyén t6 O = no(spk)
N oo = (5.0,02 — 2.0,02) : 2 =0,03 mol
m dung dich sau = 12,6 + 1,28 - 0,02.14 - 0,03.16 = 13,12 gam
C%m Cu(NO,;), =0,02.188 : 13,12.100% = 28,66%
= DPapan A
Cau 2: Cho m gam mot oxit sit phdn ¢ng vira di véi 0,75 mol H,SO,, thu duge
dung dich chi chita mot mudi duy nhdt va 1,68 lit khi SO, (dktc, sin phim
khtt duy nha't ctia $*°). Gid tri ciia m 1a

A. 24,0. B. 34,8. C. 10,8. D. 46 4.
(Trich dé thi tuyén sinh Pai hoc khéi B nim 2013)
Hudng din gidi:
Céch 1: Quy d6i hdn hdp Gdm Fe (x mol); O (y mol)
Fe —>Fe’ +3e 0 + 2 — O
X 3x y 2y
$* 4+ 2e—> S™
0,075 0,15
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Bédotoane: 3x =2y + 0,15
Bdo toan nguyén [6 S: NsH2504) = Nsmudn + Ngs02) = 0,75 = I,SX + 0,075
= x=0,45,y=0,6 =>m =0,45.56 + 0,6.16 = 34,8 gam

= DPapanB

Cach 2:

Béo toan-nguyén 5 S: NsH2s04) = NsMudn + Nss02) => Nsmusn = 0,675 gam

— nFe® (mudi) = 0,45 mol = nr(oxit) '

S& mol H,0 sinhra = nusoq = 0,75 mol

Bé4o toan nguyén 6 O: No( oxity = Do(musi) + Nogmae) + No( s02) —~ Nogaxiy
=4.0,675+0,75 +0,075.2 - 0,75.4 = 0,6 mol

=>m=0,45.56 + 0,6.16 = 34,8 gam

=>PidpanB

Cach 3:

BT S c6: NEe,(504); = (0,75 - 0,075) : 3 =0,225 mol — ng, = 0,45 mol

BT e cd:no=1(0,45.3-0,075.2):2 =0,6 mol

—>m=0,45.56 + 0,6.16 = 34,8 gam

= P4p4nB _

Cau 3: Hdn hdp X c6 khéi hugng 82,3 gam gdm KClOs;, Ca(ClOs),, CaCl, va
KCIl. Nhiét phan hoin toan X thu dudc 13,44 lit O, (dkic), chdt rin Y gém
CaCl, va KCI. Toan bd Y tdc dung vira dd véi 0,3 lit dung dich K,CO; 1M
thu dudc dung dich Z. Lugng KCl trong Z nhiéu gdp 5 1an lugng KCl trong
X. Phdn trim kh6i lugng KCl trong X 1a

A. 25,62%. B. 12,67%. C. 18,10%. D. 29,77%.
' (Trich dé thi tuyéfn‘sinh Pai hoc khdi A nim 2012)
Huéng din gidi:
CaCl, + K,CO; —  CaCOs; + 2KCl
0,3 0,3 0,6
- 88 mol O, = 0,6 mol, khéi lugng O, = 19,2 gam
Ap dung PLBTKL ta c6:

Téng khdi lugng CaCl, va KCltrong Y = 82,3 — 19,2 = 63,1 gam
Mit khdc : s6 mol CaCl, trong Y = s8 mol K,COs3 = 0,3 mol
Khéi lugng CaCl, trong Y = 33,3 gam

Viy khéi lugng KCl trong Y = 63,1 - 33,3 =29,8 gam

S6 mol KCl trong Y = 29,8/74,5 = 0,4 mol.

Ta c6 t8ng s& mol KCl trong Z = 0,3.2+0,4 = 1 mol
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Suy ra s6 mol KClI trong X = 1/5 = 0,2 mol
Khdi lwgng KCl trong X = 14,9 gam = %khdi lugng KC1 = 18,104%
= Papan C

Cau 4: P81 5,6 gam Fe trong khdng khi, thu dugc hdn hgp chdt rin X. Cho toan
bd X tdc dung véi dung dich HNOj; lodng (dw), thu duge khi NO (sdn pham
khtr duy nhat) va dung dich chita m gam mudi. Gi4 tri ctia m 1a:

A. 18,0. B.224. C. 15,6 D. 24,2.
(Trich dé thi tuyé’n sinh Pai hoc khdi B nim 2012)
Huéng din gidi:

S6 mol Fe = 0,1
Sd db phan tng: Fe —%=—hh X —™ 5 Fe(NO,), + NO + H,0

Ap dung PLBT nguyén (6 Fe ta c6: NEeNOy); = Pre = 0,1 mol
= m=242gam => DPDapanB

Cau 5: D6t chdy hdn hgp gom 1,92 gam Mg va 4,48 gam Fe vdi hdn hgp khi X
gbdbm Clo va Oxi, sau phin ¥ng chi thu dugc hdn hgp Y gdm cdc oxit va mudi
clorua (khong con khi du) hoa tan Y bing mot lugng vira @G 120 ml dung
dich HCI 2M, thu dugc dung dich Z. Cho AgNO; du vao dung dich Z, thu
dugc 56,69 gam k€t tha. Phan trim thé tich ctia Clo trong hdn hgp X 13

A. 51,72%. B. 76,70%. C. 53,85%. D. 56,36%.
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2012)
Huéng ddn gidi:

Sd d6 phan tng:

Mg: 0,08 O,: x mol
{ g +x{ : ey{ox“ +HC10,24 mol — Z + AgNO, du

Fe: 0,08 Cl,: y mol mudi
2+
— 56,69 gam Ag + Me
AgCl |Fe™

Hbén hgp Y gdm cdc oxit vi mudi clorua (khdng con khi du) —Mg, Fe va
khi O,, Cl, déu hét

Tacé: (2.y +0,12.2).143,5 + 108.n4, = 56,69

(Bdo toan nguyén t& Cl va khdi lugng k&t tha)

4.x =0,12.2 (Oxit phan @ng vdi dung dich HCL: O, + 4H" — 2H,0)

0,08.2 +0,08.3 =4.x + 2.y + 1.nAg (Béo toan electron)

Khi d6: x = 0,06 mol; y = 0,07 mol; na, = 0,02 mol.

%V ci, = 0,07/(0,07 + 0,06).100 = 53,85% = Pap an C
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Céu 6: D6t chdy hoan toan 17,4 gam hdn hgp Mg va Al trong khi oxi (du) thu
dugc 30,2 gam hdn hgp oxit. Thé tich khi oxi (dktc) di tham gia phan tng la:

A. 17,92 lit B. 4,48 lit C. 11,20 lit D. 8,96 lit
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Hudng déin gidi

Ap dung BDPLBTKL ta cé: mo2 = Mgy — My = 30,2 - 17,4 =128 (g)

no, = 132-’;: 04mol = Vo =04224=896lit = BépénD.

Céu 7: Pun néng m gam hdn hgp Cu va Fe ¢6 (i 1€ khoi lugng tuong Gng 7 : 3
véi mot lwgng dung dich HNOj;. Khi cdc phdn tng két thiic, thu duge 0,75m
gam chdt rin, dung dich X va 5,6 lit hdn hgp khi (dktc) gbm NO va NO,
(khdng ¢ sin phim khit khic ctia N*°). Bi&t lugng HNO; dd phan ting 12
44,1 gam. Gid tri ca m 1a

A. 44.8. B. 40,5. C. 33,6. D. 504.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Hudng déin gidi

- Khdi lugng Fe = 0,3m gam va khéi lugng Cu = 0,7m gam
Sau phdn ¢ng con 0,75m gam = Fe chi phdn &ng 0,25m gam; Fe du vy sau
phén tng chi thu dugc mudi Fe**

Ta cé: NiNo, = 0,7 nyg+ fyo, = 0,25, s6 mol ctia Fe(NO,), = O’izm
So dd pu :
Fe  + HNO, — Fe(NO,), +NO + NO,
0,25m - 0.7 0,25m 0.25
56 56
0,25m

Ap dung PLBT nguyén t8 N ta ¢6: 0,7 = 2. +0,25=m = 50,4 (g)

= Pap an D.

Cau 8: Cho hoi nudc di qua than néng dd, thu duge 15,68 lit hdn hgp khi X
(dktc) gSrn CO, CO; va H;. Cho toan bd X tdc dung hét v6i CuO (du) nung
néng, thu duge hdn hdp chdt rin Y. Hoa tan toan bd Y bing dung dich HNO;
(lodng, dw) dudc 8,96 lit NO (sin phdm khif duy nhat, & dkic). Phin trim thé
tich khi CO trong X la: '

A. 18,42% B. 28,57% C. 14,28% D. 57,15%
(Trich dé thi tuyén sinh Pui hoc khdi B ndm 2011)
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Huébng dén gidi
H0 + C —5 CO+H,
X X X
2H,0 +C —“5 CO, +2H,
2y y 2y
Tacéd: ny=0,7mol = 2x +3y=0,7 (1)

* hhX {CO, Hy} + CuO — Cu + HNO; — 0,4 mol NO.
CO+CuO — CO, +Cu
H, + CuO — H,O +Cu
3Cu + 8HNO; — 3Cu(NOs), + 2NO + 4H,0
0,6 0,4
Trong phdn tng khir oxi kim loai b&i CO, H,

Ta cé: Mo,y = 10 arong cuo) = Ny =0,6 mol = 2x+ 2y = 0,6 (2)

T (1), (2) =x=02; y=0,1

2
Viy ! %Veo = %7.100% =28,57% = Dap an B.

Cau 9: Hap thy hoan toan 2,24 lit CO, (dktc) vio 100ml dung dich gdm K,CO;
0,2M va KOH x mol/lit, sau khi cdc phdn ing x4y ra hoan toan thu dudgc
dung dich Y. Cho toan bd Y tdc dung vdi dung dich BaCl, (dw), thu dudc
11,82 gam k€t tha. Gid tri ctia x 1a:

A 1.0 B.14 C. 12 D. 1,6
(Trich dé thi tuyén sinh Pai hoc khéi B nam 2011)
Huéng dan gidi
Tacd: n., =0,l mol; n 21—1—’—8—2-=006m01 n =(),02 mol
Cop, ~ * TBaCO; 197 ’ » TK,CO5 ’

Khi suc CO; vao dung dich hdn hgp gdbm K,CO; va KOH, gia st chi xay ra

phdn ng:
CO; +2KOH — Kf£O; +H0O
0,1 0,1

= ncho3 (trong dung dich ) = 0,1 + 0702 = 0,12 mol

BaCl, + K£O;, — BaCO;l + 2KCI
0,12 0,12
Ta thdy: ny = 0,12 # ny g¢ cho = 0,06 mol
Vay trong phan tng CO, v6i KOH ngoai musi K,CO; con c6 mudi KHCOs.
Ap dung dinh luat bdo todn nguyén 5 C ta c6:
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rlC (trongCOy) + nC (trong K,CO3) = nC (trong BaCO4) + nC (trong KHCO3)
= 0,1 +0,02=0,06 +a (ala sd mol KHCO;)
= a =0,06
CO; + KOH — KHCO;
0,06 ~ 0,06 0,06
CO, + 2KOH — K;CO; + H,O
0,04 0,08

= nyox = 0,14 mol = [KOH] = %174- = 1,4M = Pép 4n B.

Céu 10: H8n hop X gbm Fe(NO3);, Cu(NO;3), va AgNOs. Thanh phin % khéi

lugng cia nitd trong X 13 11,864%. C6 thé diéu ch€ dudc t6i da bao nhiéu
gam hdn hgp ba kim loai tir 14,16 gam X?

A. 10,56 gam B. 7,68 gam C.3,36 gam D. 6,72 gam
Trich dé thi tuyén sinh Pai hoc khdi B nim 2011)
Huéng déin gidi
Ta c6: %N = 11,864% = my = 14,16.111’§§4 = 1,68 (g)
=>ny=0,12mol = n _ =0,12 mol
NOj3

Ta c6: my = my — mNO_ = 14,16 - 0,12.62=6,72(g) = Ddp anD.
3

Cau 11: Hoa tan hoan toin m gam hdn hgp X gébm Na va K vao dung dich HCI

10

du thu dugc dung dich Y. C6 can dung dich Y thu dudc (m + 31,95) gam hén
hgp chat rin khan. Hoa tan hoan tdan 2m gam hdén hgp X vio nude thu duge
dung dich Z. Cho tir o hét dung dich Z vao 0,5 lit dung dich CrCl; IM dén
phidn ¢ng hoan tdoan thu dugc két tda c6 khéi lugng 1a

A. 54,0 gam. B. 20,6 gam. C. 30,9 gam. D. 51,5 gam.
(Trich dé thi tuyén sinh Cao ding nam 2011)
Hudng din gidi

Ta c6: my,g= mg_ + mCl_ < (m+31,95)=m + mC]_ = mCl_ =31,95 gam

Trong m gam hén hgp Na, Kcé ng py=n = 31,95 =0,9 mol
e 355
Trong 2m gam hdn hgp Na, K c6 ng na) = n- = 1,8 mol = Do

Cr’* + 30H — Cr(OH);
05 1,5 0,5
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Cr(OH); + OH™ — Cr(OH), (tan)

0.3 0,3
VAY Neqop, = 0.5 - 03 =02mol = m gy, =02.103 = 20,6

= Bap an B.

C4u 12: Cho m gam NaOH vao 2 lit dung dich NaHCO; néng do a mol/l, thu
dugc 2 lit dung dich X. LAy 1 lit dung dich X tédc dung vdi dung dich BaCl, (du)
thu dugc 11,82 gam ké&t tha. M4t khdc, cho 1 lit dung dich X vao dung dich
CaCl, (du) rdi dun néng, sau khi k&t thic cdc phan tng thu dugc 7,0 gam két
tha. Gid tri cda a, m tudng ng 1a

A. 0,04 va 4,8. B. 0,07 va 3,2. C. 0,08 va 4,8. D. 0,14 va 2,4.
(Trich dé thi tuyén sinh DPai hoc khéi A ndm 2010)
Huéng dén gidi

Ta c6: nBaCO3 = (),06 mo}, nCaCO3 = 0,07 mol

Phuong trinh phdn &ng: NaOH + NaHCO; —— Na,CO; + H,O (1)
Ap dung BLBT nguyén t6 C, s6 mol C trong hai k&t tia phai bing nhau. Ma
ta thdy 0,06 mol # 0,07 mol => Sau phén @ng (1) NaHCO; con du. Viy trong
dung dich X ¢c6 HCO; va CO;*.

* Khi cho dung dich BaCl2 (dv) vao X:

NaOH + NaHCO; —> Na,CO; + H,0 (1)

0,06 mol 0,06 mol 0,06 mol

Ba® + CO;” — BaCO;{ (2)
0,06 0,06 mol

= m=0,06.2.40=4,8¢g
* Khi cho dung dich CaCl, (dv) vao X rdi dun néng:

2NaHCO; —~“ 5 Na,CO, + CO,T + H,0 (3)

0,2mol 0,1 mol

CaCl, + Na,CO; —>CaCO; + 2NaCl (4)
0,7 mol 0,7 mol

Ta c6: s& mol Na,COs (4) = s6 mol Na,COs (1) + s& mol Na,CO; (3)

= s6 mol Na,CO; (3) =0,7 - 0,6 = 0,1 mol

= 56 mol NaHCO; trong 1 lit dd = s6 mol NaHCO; (1) + s& mol NaHCO; (3)
=0,6+0,2=0,8 mol

= a=0,8.2/2=0,8 moi/l

= Bdp an C.

11
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Cau 13: H3n hdp khi X gdm N, va H, c6 ti khdi so véi He bing 1,8. Dun néng
X modt thdi gian trong binh kin (c6 bot Fe lam xidc tac), thu dudc hdn hgp
khi Y ¢6 ti khéi so v6i He biing 2. Hiéu suit ciia phdn tng tdng hgp NH; 1a

A. 50%. B. 36%. C. 40%. D. 25%.
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2010)
Huéng dén gidi
Cach 1:

Tacé: Myx=184=72, My=24=8
Stt dung sd d6 dudng chéo ta c6:

Nz28 52 S

I
/7’2\ :n—:56—822
: 20 Hy ’

H,: 2 8

— Gid st ban ddu ¢6 | mol N, va 4 mol H,
= My x = My, + My, = 1.28 +4.2 =36 (g)
Ap dung PL bio toan khéi lugng ta c6:

myxy=my=36=ny.My =36 =ny.8 = ny=4,5 mol

t()

Pd : N, + 3H;
Dvya vao pf ta cé

2NH;

1 mol N, phdn ng thi sau phan ¢ng s6 mol hdn hgp gidm 4 — 2 = 2 mol
Vay x mol N, phin ting thi sau phén tng s6 mol hdn hgp gidm 5 — 4,5 = 0,5 mol
= X= 0’75 =0,25 mol = H= 0’*125—.100% =25%
Céch 2:
Chon s6 mol clia hdn hgp 1a 1.

Goi s6 mol ciia N, 1a x, thictia H, 14 1 — x, s6 mol N, phdn @ng 12 a

I()

N; + 3H, 2NH;
Ban diu: a l-a
Phédn tng: X 3x 2X
Sau phédn tng: a-x l-a-3x 2x

Honhgp X: 28a+2(1-a)=1,84 = a=0,2

Honhdp Ycésdmolla:a—x+1—-a—3x+2x=1-2x
my = (1 — 2x)2.4 ma mx = my (PLBTKL)

= (1-2x)24=1,84 = x =0,05.

12



Cty TNHH MTV DVVH Khang Viét

0’025 x100 =25%

Hiéu sudt phdn ¥ng =

= Déap 4an D. .

Cau 14: Cho ludng khi CO (du) di qua 9,1 gam hdn hgp gdm CuO va ALO;
nung néng dé€n khi phdn @¥ng hoan toan, thu dugc 8,3 gam chit rin. Khdi
ltgng CuO c6 trong hdn hop ban dau la

A. 0,8 gam. B. 8,3 gam. C. 2,0 gam. D. 4,0 gam.
(Trich dé thi tuvén sinh Pai hoc khéi A)
Huéng ddn gidi

Ap dung dinh luit bdo toan khéi lugng:

mo=9,1-83=0,8(g) = no= 9{?? = 0,05 (mol)
= Nceo = Np= 0,05 (mol) = Meywo=0,05.80=4 (g)
= Ddp én D.

Cau 15: Cho 3,68 gam hdn hgp gdm Al va Zn tdc dung v6i mot lugng vira dd
dung dich H,SO, 10% thu dugc 2,24 lit khi H, (& dktc). Khoi lugng dung dich
thu dugc sau phan ng la
A. 101,48 gam. B. 101,68 gam. C. 97,80 gam. D. 88,20 gam.

(Trich dé thi tuyén sinh Dai hoc khdi A)

Huéng dén gidi
N 2,24
Ta ¢6: 11H2504= nH2 = -27—4—: 0,1 mol
9,8x100
= My,50,= 01x98=98gam = my, o0, 10 P8 gam

Ap dung dinh ludt bdo toan khéi lugng:

Mihdn hgp KL T+ m H,S0, = Myd sau phin tng + mHZ

= Mdd sau phén tng = Mg hgp KL T+ M gy HySO4 mH2

=3,68 + 98 ~ 0,1x2 = 101,48 gam
= Dépdn B.

Céu 16: Nung néng m gam PbS ngoai khdng khi sau mdt thdi gian, thu dugc
hdn hgp rdn (c6 chita mot oxit) ning 0,95 m gam. Phin tram khéi lugng PbS
da bi dot chdy 1a
A. 74,69 % B. 95,00 % C.2531 % D. 64,68 %

(Trich dé thi tuyén sinh Bai hoc khoi A)

13



Kij thudt gidi nhanh BTTN Héa dai cuong - vé co - D6 Xudn Hung

Huéng dén gidi
m(g) —2-s 0,95m (g) hh (PbO va PbS du) + SO,
Ap dung BPLBTKL ta cé:
mo = m - 0,95m = 0,05m (g) = no = 3,125.10”m (mol)
Ta ¢6: Npps phin g = Npro = No = 3,125.10”m (mol)
3,125.10"m.239.100%

= %PbS (da bi d6t chdy) = = 74,69%
m

= Pap an A.

Cau 17: Hoa tan hoan toan 2,9 gam hdn hdp gdbm kim loai M va oxit clia n6 vao

14

nudc, thu duge 500ml dung dich chifa mot chdt tan c6 ndng dd 0,04M va
0,224 lit khi H; (8 dktc). Kim loai M la

A.Ca B.Ba C.K D. Na
- (Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng din giai

M : amol
M,0,, : b mol
2M + 2nH, 0 — 2M(OH), + nH;

na
a . a 7

M,0, + nH,0 — 2M(OH),

b 2b
) na : |
Tacéd: ny =—=0,01 = na=0,02 D
22

Va: a+2b=0,5.0,04=0,02 = na+2nb=0,02n
= nb=0,01n-0,01 (2)
Mitkhdc: Ma+(2M+16n)b =29 = Ma + 2Mb + 16nb = 2,9 (3)
Th& (2) vao (3) ta dudc: ‘
Ma + 2Mb + 16(0,01n - 0,01) =2,9 = Ma + 2Mb + 016n = 3,06
= M(a +2b) +0,16n = 3,06 = 0,02M + 0,16n = 3,06
= M +8n=153
Lap bang:

n 1 2 3

M 145 137 129

=> M la Bari (Ba) = Dap dn B.



Cty TNHH MTV DVVH Khang Viét

Cau 18: Khr hoan toan mot oxit sit X & nhiét do cao can vira dd V lit khi CO (&
dktc), sau phan @ng thu dugc 0,84 gam Fe va 0,02 mol khi CO,. Coéng thic
clia X va gid tri V 1an lugt 14

A.FeOva 0,224 B. Fe,0; va 0,448
C. Fe;0, va 0,448 D. Fe;0, va 0,224
(Trich dé thi tuyén sinh Cao ding khdi A,B)
Huéng din gidi

Ta cé: Nco phin ing = nCO2 =0,02 mol = VCO2 = 0,448 lit
Mét khéc: No(rong oxity = 1CO phin tng = nc02 = 0,02 mol

Va: ng.= 0,84:56 = 0,015(mol)
Goi cong thic (5ng quat cla oxit 1a Fe,Oy:
0,015 3

0.02 —Z = X la Fe;04 = DépénC.
Yy Ig )

2 3 A X n
Tile: S =—Fe -

Cau 19: Nung néng 16,8 gam hdn hdp Au, Ag, Cu, Fe, Zn v4i mot lugng du khi
0,, d&n khi cdc phan ¥ng xdy ra hoan toan, thu dugc 23,2 gam chit rin X.
Thé tich dung dich HCI 2M vira di dé phén tng v6i chatrin X 1a

A. 600ml. B. 200ml. C. 800ml. D. 400ml.
(Trich dé thi tuyén sinh Cao diing khéi A,B)
Hudéng din giai

Theo DL bio toan khoi lugng :
m02 =232-168=6,4(g) = no=06,4/16=0,4 mol

Phan tng ctia HCI vdi chit rin X ¢6 thé duge bi€u dién véi so dd:
0> + 2H' - H,0

0,4 0,8

Vier = 0,8:2 = 0,4 (lit) = 400 (ml) = Bap an D.

Céu 20: Cho 11,36 gam hdn hgp gém Fe, FeO, Fe,0; va Fe;O, phdn dng hét
v6i dung dich HNO; lodng du, thu dugce 1,344 lit khi NO (sén phim khr duy
nhdt) § (dkic) va dung dich X. C& can dung dich X thu dugc m gam mudi
khan. Gi4 tri cia m 1a:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
Hudéng din gidi:
Tacé: ny, = 12;4:' = 0,06 mol

So db phén tng:

15



Ki thudt gidi nhanh BTTN Héa dai cuong - vé co - Pé6 Xudn Hung

Fe, FeO, Fe,0;, Fe;0, + HNO; — Fe(NOs); + NO + H,O
Goi x 1a s6 mol Fe(NQO;);

Ap dung dinh lut bdo toan nguyén t6 N, ta c6:

rlN (trong HNO3) = 1’IN (trong Fe(NO3 )3) + nN(trong NO) = (3X + 0’06) mol]

Dura vao so dd ta thay: Ny o= “;‘“HNog = %(3)( + 0,06) = (1,5% + 0,03) mol

Ap dung dinh luit bdo toan khéi lugng, ta cé:
Mph + Mo, = MeeNoy), T Mo T Mhyo

= 11,36 + (3x + 0,06).63 = 242x + 0,06.30 + (1,5x + 0,03).18
= x=0,16 mol = mFe(NO3 b= 0,16.242 = 38,72 (g) = Bap an A.

Céu 21: Hoa tan hét 7,74 g hdn hdp bdt Mg, Al bing 500ml dung dich hdn hdp
HC1 1M va H,S0, 0,28M thu duge dung dich X va 8,736 lit H, & (dktc). Co6
can dung dich X thu dudc lwgng mudi khan [a:

A. 38,93 gam B. 103,85 gam  C.25,95gam D. 77,86 gam.
Huéng din gidi
Tacé: ny = 8,736 = 0,39 mol
2 22,4
Ny = 0,51 = 0,5 mol
Ny,s0, = 0,28.0,5 = 0,14 mol

Ap dung dinh luat bdo toan khdi lugng:

My + Mycey + mHZSO4 = Mg + mH2

= My = 7,74 +0,5.36,5 + 0,14.98 - 0,39.2 = 38,93 gam=> Ddp an A.
Céu 22: Hoa tan hoan toan hdén hgp gém 0,12 mol FeS; va a mol Cu,S vao axit
HNO; vira dd, thu duge dung dich X (chi chita 2 mudi sunfat) va khi duy nhat
NO. Gié tri ctia a la:
A. 0,04 B. 0,075 C.0,12 D. 0,06.
Huwéng din gidi

Ta c6 sd dd: 2FeS, —2N0__, Fe (SO,);

0,12 0,06
Cu,S —* % . 7cuso,
a 2a

Ap dung dinh ludt bdo toan nguyén t8 S:
0,122 +a =0,06.3+2a - a=0,00mol = Pap dn D.
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Cau 23: Nung hdn hdp bdt gbm 15,2g Cr,0; va m(g) Al § nhlét dd cao. Sau khi
phan itng hoan toan, thu dugc 23,3g hdn hgp rin X. Cho todn bd hdn hop X
phdn ing véi axit HC1 du thodt ra V(I) khi H, (dktc). Gid tri ctia V la: '

A. 4,48 lit B. 7,84 1it C. 10,08 lit D. 3,36 lit.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din gidi
Ta cé: Nepyo, = 1155—22 = 0,1 mol
Ap dung dinh ludt bio toan khéi lugng:
M= My — mCr203 =233-152=8,1(g) = na = 8?; = 0,3 mol
Phin iing: 2Al + Cr,0y ——s 2Cr + ALO;
02 0,1 0,2 0,1
- (Aldw: 0,3-0,2=0,1 mol
Vay hon hdp X gom: J Cr: 0,2 mol
{AIZO},: 0,1 mol

* Hoén hgp X + dung dich HCL:

2A1 + 6HCI — 2AICL + 3H,T

0,1 0,15
Cr + 2HCl — CrCl, + 15,1
0,2 0,2

= ny =0,15+02=035mol-» V =7,841Iit
2 Hy

= Dédp dn B.

C. BAITAP AP DUNG

Céu 1: Hoa tan hoan toan 2,81g hdn hgp gébm Fe,03, MgO, ZnO trong 500ml
dung dich H,SO4 0,1M vira did. C6 can dung dich sau phdn @ng thi thu dudc
bao nhiéu gam mudi khan:

A. 6,81g B.4,81¢g C.3381g D.538lg.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din gidi

Ta c6: nHzo = nH2SO4 =0,1.0,5 = 0,05 mol
Ap dung dinh ludt bdo toan khdi lugng: my;, + My S0, = Myyo + M

= m=2,81+0,05.98 - (0,05.18) = 6,81 (g) = Dap an A.

17



Ky thudt giai nhanh BTTN Héa dagi cuong ~ v6 co ~ Pé Xudan Hung

Céu 2: Cho 24,4g hdn hgp Na,CO; va K,COs tic dyng vira dd vdéi dung dich
BaCl,. Sau phdn ttng thu dugc 39,4g két tia. Loc tdch k&t tia, c6 can dung
dich thu dwdc m gam mudi clorua. Gid tri ctia m 1a:

A. 2,66 B. 22,6 C. 26,6 D. 6,26.
Huéng din gidi
39 4

Ta c6: nBaC12 = nBaCO3 197 = 0,2 mol

Ap dung dinh ludt bdo toan khéi lugng: my, + Mp,cy, = Micta + M

= m=24,4+0,2.208 - 39,4 = 26,6 gam — PapanC.

Ciau 3: Cho 0,52 gam hdn hop 2 kim loai Mg va Fe tan hoan toan trong dung
dich H,SO, lodng, dv thiy c6 0,336 lit khi tho4t ra (dktc). Khdi lugng hon
hdp mudi sunfat khan thu dudc 1a:

A.2 gam . B.24gam C.3,92 gam D. 1,96 gam.
Huéng dan gidi

Ta ¢6 mudi thu dudc gom MgSO, va FeSO,.

Theo dinh luidt bdo toan khdi Ivgng: My = Mygmion: + mso%‘ (1)

Tacc’):nH2=92~2-33§—0015 ol

Phuong trinh phan ting: Mg + H,SO, —— Mg™ + SO, + H,T
Fe + H,SO, ——> Fe’* + SO/ + H,T
Theo phudng trinh phan @ng ta cé: nsoz‘ =ny, = 0,015 mol
4

T (1) = mpsi= 0,52 + 0,015.96 = 1,96 gam = Papan D
Cau 4: Suc h&t mot lugng khi clo vao dung dich hdn hgp NaBr va Nal, dun néng thu
dugc 2,34g NaCl. S6 mol hdn hgp NaBr va Nal da phén tng la:
A. 0,1 mol B. 0,15 mol C. 0,02 mol D. 0,04 mol.
Huéng din gidi
Ap dung dinh luit bdo toan nguyén t§ Na ta ¢6:

2,34
Napr + MNal = Nnact = —— = 0,04 mol

= Dap an D.

Cau 5: Cho 16,32 h8n hop 2 kim loai Na va X tdc dung hét v6i HCI loang, dw
thu dugc 34,05g hdn hop mudi khan A. Thé tich H, thu dugc 13 bao nhiéu 1it?
A. 3,36 B.5,6 C.84 D. 11,2.
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Huéng din giai
Ta cé: Mpuai = Mgim loai + mCl

->m =3405-163=17,75= n _ =0,5mol
Cl Cl

Phudng trinh phdn Gng:
2Na + 2HCl——> 2Na" + 2CI°' + H,

2X + 2nHCl —— 2X™ + 2nCl” + nH,

Theo phuong trinh phén ng ta c6: Ny, = %ncr = %0,5 = (0,25 mol
= VH = 5,6 (lit) = Dap 4n B.

2
~ C4u 6: Hoa tan 10,14g hdp kim Cu, Mg, Al bing mot lugng vira dii dung dich
HCI thu duge 7,84 1it khi A (dktc) va 1,54g chdt rin B va dung dich C. C6
can dung dich C thu dugc m gam mudi. Gid tri cia m la:

A. 3345 : B. 33,25 C. 32,99 D. 35,58.
Huéng din gidi
3 7,84
Tacé ny =——=0,35mol = n _=2n, =2.0,35=0,7 mol
2 224 cl 2

Theo dinh luat bio toan khdi lugng:
M = Mearsmg + M= (10,14 - 1,54) + 0,7.35,5 = 33,45 gam
= DPdpdn A.

Cau 7: Hoa tan 28,4g hdn hgp 2 mudi cacbonat ctia 2 kim loai thudc nhém IA
bing axit HCI thu dugc 6,72 lit khi (dktc) va dung dich A. T8ng khdi lugng 2
mudi clorua trong dung dich thu dugc 1a:

A. 3,17 B. 31,7 C. 1,37 D. 7,13.
Huéng din giai
Goi c6ng thic chung clia 2 mudi cacbonat kim loai nhém IA 1a R_zCO3
R2CO, +2HCl - 2R Cl + CO, + H,0
6,72
2 22,4
Ap dung dinh Iuit béo toan khdi luong ta c6:

Ta cé: nH2O =N =0,3mol; nyc=2 “c02 = 0,6 mol

Myn + Myc) =M + mCO2 + mH20

= m=284+0,6365- (0,344 +0,3.18)=31,7 (g) = PapanB.
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Cén 8: Trdn 5,4 gam nhém vdi 6,0 gam Fe, 05 rdi nung néng d€ thyc hién phin
ing nhiét nhdm. Sau phén ¢ng ta thu dugc m gam hdn hgp chdt rin. Gid tri
cia m la:

“A. 224 gam B. 9,40 gam C. 10,20 gam D. 11,40 gam.
| Huéng din gidi
Theo dinh luit bio toan khéi lugng
Ta ¢6: mMpp gan = Mpp g = 3.4 +6,0=11,4 gam

Céu 9: Thdi mot ludng khi CO du qua &ng sit dung m gam hdn hgp gbm CuO,
Fe,0;, FeO, AL O; nung néng thu dugc 2,5g chit rin. Toan bo khi thodt ra
suc vao nudc voi trong du thay ¢é 15 gam két tia tring. Khoi lugng ctia hon
hop oxit kim loai ban ddu la:

A. 7,4 gam B. 4,9 gam C. 9,8 gam D. 23 gam.
 Huéng din gidi
Céc phuong trinh héa hoc:
M0, +yCO — 5 xM +yCO,
~Ca(OH), + CO, — CaCOs + H,0
Theo dinh luit bdo toan nguyén td ta ¢6:
No(rong oxity = Nco = N, = nCaCO3 :—1—1(—)56: 0,15 mol
MA: Myt = Mim loai + Moxi
= M= 2,9+ 0,15.16 =49 gam
= Pap an B.

Céu 10: Mot dung dich chira 38,2¢ hdn hgp 2 mudi sunfat ciia kim loai kiém A
va kim loai kiém thd B tdc dung vira di véi dung dich BaCl, thu dudc 69,9g
két tha. Loc bd két tha va ¢d can dung dich sau phdn ¥ng thu dugc bao nhiéu
gam mudi khan:

A.3,07 B. 30,7 C. 7,03 D. 70,3.
Hudéng din giai
69,9

—= =0,3 mol
233

Ta c6: ngyey, =Ngas0, =

Ap dung dinh luat bdo toan khoi lugng: mygang + Mp, ey, = Mictida +m
= M = Mpdnhgp + Mp,cy, ~ Mictia = 38,2 +0,3.208 - 69,9 = 30,7 (g)
= Pdp an B.
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Cau 11: Cho 6,2g hdn hgp gdm mot s6 kim loai kiém vao dung dich HCI du thu
dugc 2,24 lit H, (dktc). Cd can dung dich thu dugc sau phan tng s€& thu dugc
bao nhiéu gam chi't rin:

A. 1,33 B. 3,13 C. 133 D. 3,31.
Huéng din gidi:

24
Tacé n, :2’—:O,lmol
2 224
Ma: n _ =2nH =2.0,1 =0,2 mol
cl 2

= Mppygi = Miim loai + m__= 6,2 +0,2.35,5=13,3(g) = Pap an C.

Céu 12: Hoa tan hé&t 1,72 gam hdn hdp kim loai gdm Mg, Al, Zn va Fe biing
dung dich H,SO, lodng thu dugc V lit khi § (dktc) va 7,48g mudi sunfat khan.
Gid tri cia V la:

A. 1,344 B. 1,008 C. 1,12 D. 3.36.
Huéng din gidi:

Ta c6: Mmusi = Miimiwi + m = m_, =748-1,72=5,76(g)

SOZ‘[ SOy
Ta c6 50 dd: H,SOs — H, + SO;”
7
=, =n_, = 270 _006mol = V= 1,344 (iit)
2 S04 96 H,
= DPap dn A,

Céu 13: Cho 2,81gam hdn hgp A gdm 3 oxit Fe;03, MgO, ZnO tan vira di trong
300ml dung dich H,SO, 0,IM. C6 can dung dich sau phdn @ng, khoi lugng
hén hgp cdc mudi sunfat khan tao ra la:

A. 3,81 gam B. 4,81 gam C.5,21 gam D. 4,8 gam.
Huéng dan gidi

Ap dung dinh luit bdo toan khoi lugng: muy+ My, 50, =Mp,0 + M

= Mpygi = Mg+ mHZSO4 - mHZO

Trong d6: Ny,0= MH,s0, = 0,3.0,1 = 0,03 mol

Vay: mpysi= 2,81 +0,03.98 - 0,03.18 =5,21 gam = Bdpan C.

Céu 14: Hoa tan hét 10g hdn hgp mudbi cacbonat MgCO;, CaCO;, Na,COs,
K,CO; bing dung dich HCI du thu duoc 2,24 lit khi (dktc) va dung dich Y. Co
can dung dich Y thu dudc x gam mudi khan. Gid trj ciia x 1a:

A 12 B. 11,1 C. 11,8 D. 14,2.
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Hudng din gidi
2,24
Ta ¢céd: nye = 2nc02 =2. —2—5—4 =0,2mol; n H,0 = nCO2 =0,1 mol

Ap dung dinh luit bo toan khéi lugng: myy, + myc; = m + Meo, + my o

=> m=10+0,2.36,5-(0,1.44+0,1.18) = 11,1 (g) = Pap an B.

Cau 15: Cho 11,5g hdn hop gdm ACOs, B,CO;, R,CO5 tan hét trong dung dich
HC1 thu dugc 2,24 lit CO, (dktc). Khdi lugng mudi clorua tao thanh la:
A.16,2g B.12,6g C.132g D. 12,3g.

' Huéng din gidi
Ta co: nycr=2 nco2 = 0,2 mol; nHzo = nCO2 = 0,1 mol

Ap dung dinh luit bo toan khdi lugng: my, + myc; = m + Mo, + My 0

=>m=11,5+0,2.36,5-(0,1.44 + 0,1.18) = 12,6 (g) = Pap anB.

. Cau 16: Hoa tan 14,8g hdn hgp Al, Fe, Zn bing dung dich HCl vira dd thu duge
dung dich A. Lugng khi H, tao thanh din vao dng st dung CuO du nung
néng. Sau phdn @ng khéi lugng trong &ng st gidm 5,6g. C6 can dung dich A
thu dugc m(g) mudi. Gid tri ciia m 1a:

- A.20,6 B. 28,8 C. 27,575 D. 39,65.

Hudng din gidi
Khé&i lugng 6ng st gidm chinh 14 khoi lugng clia nguyén td oxi
Ap dung dinh ludt bio toan nguyén td ta c6:
Ny, = Dyo = DO rong oxin = % = 0,35 mol
= nCl_' =2n, =2.0,35=0,7 mol

Ma: Mg = Miim loai + M

a
= My = 14,8 +0,7.35,5=39,65(g) — PapanD.

Cau 17: Suc khi clo vao dung dich NaBr va Nal d€n phdn @ng hoan toan ta thu
dudc 1,17g NaCl. X4c dinh s6 mol hdn hgp NaBr va Nal ¢6 trong dung dich
ban dau?

A. 0,1 mol B. 0,15 mol C. 0,015 mol D. 0,02 mol.
Hudng din gidi
A_p dung dinh ludt bio toan nguyén 8 natri, ta co:
Nage + ONal = Dnacl = %’éll =0,02 mol = Pap an D.

’
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C4u 18: Chia 1,24 gam h8n hdp hai kim loai ¢6 héa tri khong d8i thanh 2 phin
bing nhau:
- Phin 1: Bi oxi héa hoan toin thu dudc 0,78gam hdn hgp oxit.
- Phédn 2: Tan hoan toan trong dung dich H,SO, lodng thu dugc V lit H, (dktc).
- C6 can dung dich thu dugc m gam mudi khan.
1. Gia tri cia V la:

A. 2,24 1it B. 0,112 it C.5,61it D. 0,224 lit.
2. Gi4 tri cda m la:
A. 1,58 gam B. 15,8 gam C. 2,54 gam D. 25,4 gam.
Hudng din giai v

1. Ta nhan thiy, khi kim loai tdc dung vdi oxi va H,SOq, $86 mol O* = SOi~ hay

ng, =n_, =n
Hy “so3- O

Trong d6: Mo = My — My 10s;= 0,78 — -1_.22i =0,16 gam.

n,=n_, =ng = 2% 2001 mol =V =001.224=0224 li
2 S04 16

= DPapan D.
1,24

2. Mpsi = Mmlogi+ M, = —— +0,01.96 = 1,58 gam = Pdp dn A.
‘ 504 2

Céu 19: Hoa tan hoan toan 10 gam hén hop Mg va Fe trong dung dich HCI du

thd'y tao ra 2,24 lit khi hidro (dkTc). C6 can dung dich sau phdn @ng thu dugc
mudi khan. Khéi lugng mudi khan thu dugce la: :

A. 1,71 gam B. 17,1 gam C. 3,42 gam D. 34,2 gam.
Huéng din gidi
Tacé:n _=2n, =2( 2’24):0,2 mol |
cl 22,
Ma: Mpusi = Myimloai + M _ = 10+ 0,2.35,5 = 17,1 gam=— Dép anB.

cl
Cau 20: Hoda tan hoan toan 20 gam h8n hgp gdbm Mg va Fe vao dung dich axit

HCI du thdy ¢6 11,2 lit khi (dktc) thodt ra va dung dich X. C6 can dung dich
X thi khéi lugng mudi khan thu duge 1a:

A. 355 gam B. 45,5 gam C. 55,5 gam D. 65,5 gam.
Hudéng din gidi
n =~1i’—g—:05:>r1 =2n, =2.0,5=1mol
H2 22’4 ’ HC1 H2 )
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Ap dung dinh luat bdo toan khdi lvong: my + Mucr = My + Midro
= Mmusi = Mylogi + Mpcl — Mpigro = 20 + 1.36,5 — 2.0,5 = 55,5 gam.
= Papan C.

Cau 21: Hoa tan hét 38,60 gam gdm Fe va kim loai M trong dung dich HCI du
thdy thodt ra 14,56 lit H, (dkic). Khdi Iudng hdn hdp mudi clorua khan thu
dugc la:

A. 48,75 gam -~ B. 84,75 gam C. 74,85 gam D. 78,45 gam.
Huéng din gidi

Ta ¢6: Mg = Myim10aj + M o

2.14,56
22,4
=m=38,6 +1,3.35,5=84,75 gam=> Pdp 4dn B.

Céu 22: Thdi 8,96 lit CO (dktc) qua 16 gam Fe,O, nung néng. Din toan bd
lugng khi sau phdn W¥ng qua dung dich Ca(OH), dv, thdy tao ra 30 gam két
tia. Khoi lugng sdt thu dudc 1a:

A. 9,2 gam B. 6,4 gam C. 9,6 gam D. 11,2 gam.
Huéng din gidi

= 1,3 mol

Trong dé: n _ =npg=2n, =
& cl- Hy

yCO +Fe,0, —"5 xFe + yCO, (1)

Nco = 8,—96' = 0,4 mol

L)

CO, + Ca(OH), - CaCO; + H,0

n = & =0,3 mol —» Neg, = 0,3 mol
CaCO; 100 2 ,

= Nco > Mg, = CO du va Fe,O, hét.

Theo dinh luat bdo toan khdi lugng c6: m +Mco =Mre + Meg,

Fe, Oy

16 +28.0,3 = mp.+ 0,3.44 — mg. =11,2 gam
=> Pédp anD.

Céu 23: Thyc hién phdn ¥ng nhiét nhdm véi 9,66 gam hdn hgp X gdm Fe,O, va
nhom, thu duge hdn hop rin Y. Cho Y tdc dung véi dung dich NaOH du, thu
dudc dung dich D 0,672 lit khi (dktc) va chit khong tan Z. Suc CO, dén du vio
dung dich D, loc két thava nung d&n khéi lugng khdng ddi dudc 5,1g chit rin.
a. Kh&i lugng cda Fe,O, va Al trong X la:

A.6,96g va 2,7¢g B. 5,04g va 4,62g
C.2,52¢ va 7,14g D. 4,26 va 5,4g
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b. Cong thic clia oxit sdt 1a:

A. FeO B. Fe,04

C. Fes04 D. Khéng xdc dinh dugc
Huéng din giai

0

a. 2yAl +3FeO, 1  yALO; + 3xFe (D
Al + NaOH + H,0 > NaAlO, + %Hz 2)
0,02 0,02 0,03
NaAlO, + CO, + 2H,0 ——» AI(OH); + NaHCO; (3)
2AI(0H); —“—5 ALO; + 3H,0 )
Nhén xét: TAt ¢4 lugng Al ban ddu chuyén hét vé ALO; (4) .
5,1
Do d6: DA an aiy = =2.—— =0,] mol =0,1.27=2,
0 dO: DAl (ban diu) 2nA1203 0o 0,1 mol= my =0,1.27=2,7 gam

Mee, 0, = 9,66 — 2,7 = 6,96 gam=> Ddp 4n A.

5,1
b' an ddu =2 :2-_"_ =O71 1 - ,1- = 4,
D AT (ban ddu) nA1203 ™ mol = my; =0,1. 27 =2,7 gam

DAl (han diwy = BA1 (1) + TlAL2) = Dag() = Dalhan dany— Nal ey = 0,1 — 0,02 = 0,08 mol
Theo dinh ludt bdo toan khoi lugng nguyén t& oxi, ta cé:
10 (trong Fe,0,) = 10 (trong Al,0g) = 1,9-0,08 = 0,12 mol
_6,96-0,12.16
- 56
Npe: 0o =0,09:0,12 =3 :4 = CTPT la Fe;0,
= Pap an C.
Cau 24: Khir hoan toan 32g hon hgp CuO va Fe,0; bing khi H, du thiy tao ra
9g H,0. Khéi lugng hdon hop kim loai thu dugc la:
A. 12 gam B. 16 gam C. 24 gam D. 26 gam.
Huéng din gidi
Vi H; 14y oxi cida oxit kim loai tao thinh H,0O

= 0,09 mol

Npe

. . 9
Nén ta cé: o (rong vxiy = nHZO = '1—8' = 0,5 mol

mo =0,5. 16 =8 gam = My i= 32 - 8 =24 gam
= Pédp an C.
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Cau 25: Thdi mdt ludng khi CO du di qua dng dyng hdn hop 2 oxit FesO4 va |

CuO nung néng d&€n khi phin ng xdy ra hoan toan thu dugc 2,32g hdn hop

kim loai. Khi thodt ra dugc dua vao binh dung dung dich Ca(OH), dv thdy ¢6

5 gam k&t tiia tring. Khoi lugng hdn hop 2 oxit kim loai ban diu 1a:

A. 3,12 gam B. 3,21 gam C.4 gam D. 4,2 gam.
Hudng dén gidi

Céc phin dng: Fes0, +4CO —"— 3Fe +4CO,

Cu0 + CO —25 Cu +CO,
CO, + Ca(OH), — CaCO; + H,0
CO 14y oxi trong oxit — CO,

o (rong oxity = Nco = nCO2 = nCaCO3 = 0,05 mol

= Moxit = Miimoai + Moxi wong oxit = 2,32 + 0,05.16 = 3,12 gam
= Pdp an A.

Cau 26: Cho 7,8g hdn hgp 2 kim loai Mg va Al tdc dung vdi dung dich H,SO,
loang du. Khi phdn Wng k&t thic, thi'y khéi lugng dung dich ting 7g. Khoi
lugng mdi kim loai trong hdn hop ban diu l1a:

A.2,4g Mg va 54g Al B. 2,4g Mg va 4,5g Al
C.4,2g Mg va 5,4g Al D. 4,3g Mg va 5,6g Al
Huéng din gidi

Ap dung dinh luat bio toan khdi lugng:

my, + mdd H,S04 = My saupir T mH2

= Myg saupir — m 444,50, = Mhp — My
w 2°,4 2

7" 78
=7, _-mH2

= mHz =0,8(g) = nHz = 0,4 mol

24x+27y=78 [x=0,1 [My, =2,4(8)
Ta c6 hé: = =
© |x+L5y=0,4 y=02 {m, =54(g)

= Pdapan A.

Cau 27: Hai binh c6 thé tich bing nhau, nap oxi vio binh thit nhat, nap oxi da
dudc ozon héa vao binh thif hai, thiy khdi lugng 2 binh khdc nhau 0,42 (g)
(nhi&t dd va 4p sudt & 2 binh nhu nhau). Khéi lugng oxi da dugc ozon héa la:
A.1,16g B. 1,26g C.1,36g D. 2,26g.
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Hudéng din gidi
Khéi lugng khdc nhau & 2 binh 1a do khéi lugng oxi trong ozon:

0,42
- 1’103 = Do (trong 03): ‘R‘ =0,02625 mol

3
3 o]
= mg, (bt ozon h6a) =0,039375.32 = 1,26 (g) = Pap an B.

Ta cé: n02 (bl ozon héa) = % ng 0,02625 = 0,039375 mol

Ciu 28: Cho 2,22 gam hdn hdp kim loai gobm K, Na vi Ba vao nudc dugc
500ml dung dich X ¢6 pH = 13. C6 can dung dich X dugc m gam chit rin.
Gid tri ciia m la:

A. 4,02 gam B. 3,45 gam C.3,07 gam D. 3,05 gam
Huéng din gidi

Tac6: pH=13 > pOH=14-13=1 = [OH]=0,IM

= = 0,1.0,5 = 0,05 mol

Ap dung dinh luat bdo toan khdi lugng:
Ta ¢6: My = Myim 10 + mOH_ =222 +0,05.17=3,07 (g) = Bap anC.

C4u 29: Cho m (g) hdon hgp 3 kim loai Fe, Al, Cu vao mdt binh kin chita 0,9 mol
oxi. Nung néng binh mét thdi gian cho d&n khi s6 mol oxi trong binh chi con
0,865 mol va chdt rin trong binh c6 khdi luong 2,12g. Gid tri cha m la:

A lg B.1,1g C.2¢ D.2,1g.
Huéng din gidi
S& mol oxi k&t hgp vdi kim loai dé tao thanh oxit:
ng, = 0,9 - 0,865 = 0,035 mol
Ap dung dinh luat bio toan khoi luong: m +0,035.32=2,12 = m=1(g)
= Bap an A.

Cau 30: Nhiét phan hoan toan 9,8g hidroxit kim loai héa tri Il khong d6i thu
dudc hai nudc va 8 (g) chat rin. Hidroxit d6 la:

A. Fe(OH), B. Zn(OH), C. Mg(OH), D. Cu(OH),.
Hudéng din gidi
Ap dung dinh luit bdo toan khéi [wong: Muigroxii = Mengrin + my o

= my o =98-8=18(g) = ny o =0,1 mol

R(OH), —» RO + H,0
0.1 0.1
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= MR(OH), = (9)’? =98 > Mp=64 —Rla Cu = PéapdnD.

]

C#u 31: Hon hop A gom KCIO;, Ca(ClO,),, Ca(ClOs),, CaCl, va KCl ning 83,68
gam. Nhiét phin hoan toan A ta thu dugc chit rin B gbm CaCl,, KCl va
17,472 1it khi (& dktc). Cho chat rin B tdc dung véi 360ml dung dich K,CO;
0,5M (vira di) thu dugc k&t tia C va dung dich D. Lugng KCI trong dung dich
D nhiéu gip 22/3 1an lugng KCl ¢6 trong A. % khdi lvgng KCIO; ¢6 trong A 1a

A. 47,83%. B. 56,72%. C. 54,67%. D. 58,55%.
Huéng din giai
KClo, —s KCI+ ;02 )

Ca(ClO,), —"— CaCl, + 30,  (2)

83,68 gam A {Ca(ClO,), —"—> CaCl, + 20, (3

CaCl, CaCl,
KCl,,, KCl .,
n?B

g, = 0,78 mol.
Ap dung dinh ludt bdo toan khéi Iwgng ta ¢6: my = mg + m02
= mg = 83,68 — 32x0,78 = 58,72 gam.
Cho chat rin B tdc dung véi 0,18 mol K,CO;
CaCl, + K,CO; —— CaCO, + 2KCl  (4)

Hén hdp B 4 0,18 « 0,18 — 0,36 mol h8n hgp D

KClg, KCl g,

= mKCI(B) =mpy -mCaC12 (B)=58,72——0,18><111=38,74 gam

= My o) =My gy T Myl (pra) = 38,74+ 0,36 x 74,5 = 65,56 gam

3 3
= Mgl ) = 55 MKal g, ——2—2—><65,56—8,94 gam

= Myerpy = Micet g, ~Mkal =38,74-8,94 =29,8 gam.
. 29,8
Theo phin tng (1): My, =25 x122,5=49 gam.
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49x 100 .
%mKClO3(A) :W =58,55%. = DPapanD.

Céu 32: Hoda tan 3,28 gam hén hop mudi MgCl, va Cu(NO;), vao nudc duge
dung dich A. Nhing vio dung dich A mdt thanh sit. Sau'mdt khodng thdi
gian 14y thanh st ra cin lai thd'y ting thém 0,8 gam. C6 can dung dich sau
phdn @ng thu dugc m gam mudi khan. Gid tri m la
A. 4,24 gam. B. 2,48 gam. C. 4,13 gam. D. 1,49 gam.

Huéng din gidi
Ap dung dinh ludt bdo toan khéi lugng: Sau mot khodng thdi gian dd ting
khdi lugng clia thanh Fe bing d6 gidm kh6i lugng clia dung dich mudi. Do
d6é: m=3,28-0,8 = 2,48 gam.
= Dép 4n B.

Cau 33: Théi tir tir V lit hdn hdp khi (dktc) gdm CO va H, di qua mdt 6ng dung
16,8 gam hdn hgp 3 oxit: CuO, Fe;0,, Al,O; nung néng, phan ng hoan toan.
Sau phdn d@ng thu dugc m gam chat rin, mdt hdn hgp khi va hoi ning hon
khéi lugng ctia hdn hop V 14 0,32 gam. Tinh V va m.

A. 0,224 lit va 14,48 gam. B. 0,448 lit va 18,46 gam.
C.0,112 it va 12,28 gam. D. 0,448 lit va 16,48 gam.
Huéng din giai

Thuc chit phan tmg khi cdc oxit trén 13

CO+0 — CO

H, + O —— H,0.
Khéi lugng hdn hop khi tao thinh ning hon hdn hop khi ban ddu chinh 13 khéi
lugng cuia nguyén i oxi trong cdc oxit tham gia phan ng. Do vay:

3
mp = 0,32 gam. = ng = 9?6% =0,02 mol

= (ne +ny, | =0,02 mol.

Ap dung dinh lut bao toan khéi lugng ta ¢6: Moy, = Mg rin + 0,32
= 168=m+0,32 = m=16,48 gam.
= Vincosn,) = 0,.02x22,4=0,448 lit = Ddp 4n D,

Céu 34: Thédi rat cham 2,24 lit (dktc) mot hdn hgp khi gdbm CO va H, qua mot
&ng st ding hén hop ALOs, CuO, Fe;0,, Fe,0; c6 khéi lugng 1a 24 gam du
dang dugc dun néng. Sau khi k&t thic phdn ¥ng khdi lugng chit rdn con lai
trong 6ng sif 1a:

A. 22,4 gam. B. 11,2 gam. C. 20,8 gam. D. 16,8 gam.
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Huéng din giai
2,24
=0,1 mol

Ta c6: Dph(CO+Ho) =4

Thuc chit phan tng khir cdc oxit 1a:
CO + 0 —> CO,
H, + O — H,0.
Vay: ng =ncg + nH2 =0,1 mol = mg= 1,6 gam.

Khdi lugng chét rén con lai trong éng st [a: 24 — 1,6 = 22,4 gam = DPdp dn A.

Céu 35: H3n hgp X gbém Fe, FeO va Fe,0;. Cho mdt lung CO di qua dng st

dyng m gam hdn hgp X nung néng. Sau khi k&t thic thi nghiém thu dudc 64
gam chd't rin A trong &ng s va 11,2 lit khi B (dktc) c6 tf khdi so vdi H, 12

20,4. Tinh gid tri m.

A. 105,6 gam. B. 35,2 gam. C.70,4 gam. D. 140,8 gam.
Hudéng din gidi

Cédc phan ng khi¥ sit oxit ¢6 thé cé:

3Fe,05+ CO —'—» 2Fe;0, + CO, 1)

Fei04+ CO —" s 3FeO + CO, )

FeO + CO ——» Fe +CO, 3

Nhu vdy chit rin A c6 thé gdm 3 chit Fe, FeO, Fe;O, hoic it han, diéu d6
khong quan trong va viéc cin biing cdc phuong trinh trén ciing khong cin
thi€t, quan trong 12 s6 mol CO phédn dng bao gi¥ cling bing s6 mol CO, tao
thanh.

22,5
Goi x 1a s6 mol ciia CO, ta c6 phudng trinh vé khdi lugng cla B:
44x +28(0,5 - x) =0,5x 20,4 x2=20,4
nhin dugc x = 0,4 mol va d6 ciing chinh 1a s§ mol CO tham gia phdn ng.

0,5 mol.

Theo PLBTKL ta'cd: myx + mco = mp + mc02

=>m=64+0,4x44-0,4x28=70,4gam = PapanC

Céu 36: Cho mot ludng CO di qua 8ng st dung 0,04 mol hén hgp A gdbm FeO

30

va Fe,0; d6t néng. Sau khi két thiic thi nghiém thu duge B gdm 4 chat ning
4,784 gam. Khi di ra khdi dng sit cho hdp thu vao dung dich Ba(OH), du thi
thu dugc 9,062 gam két tia. Phin trim khéi lugng Fe,Os trong hdn hgp A 1a
A. 86,96%. B. 16,04%. C. 13,04%. D.6,01%.
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Huéng din gidi
0,04 mol hdn hdp A (FeO va Fe,03) + CO — 4,784 gam hén hop B + CO,.
C02 + Ba(OH)2 dy > BaCO3  + HQO
nCOZ = nBaCO3 =0,046 mol va Neopu) = nCO2 =0,046 mol
Ap dung dinh ludt bdo toan khdi lugng ta c6: ms + meo = mg + mCO2
=>my = 4,784 + 0,046x44 - 0,046x28 = 5,52 gam.

Dit np.o = x mol, N0, =Y mol trong hdn hop B ta c6:

{x+y=0,04 '_9 J[x=0,01 mol

72x + 160y =5,52 y = 0,03 mol
= YoMMpeo = 9_,_9}__>5<_7522i19_1 ~13,04% = %Fe,0; = 86,.96% ‘ "
= Papédn A

Cau 37: Cho 50 gam dung dich BaCl, 20,8 % vao 100 gam dung dich Na,COs,
loc bé két tha duge dung dich X. Tiép tuc cho 50 gam dung dich H,SO, 9,8%
vao dung dich X thdy ra 0,448 lit khi (dktc). Bi€t cdc phin tng x4y ra hoin
toan. Nong d6 % clia dung dich Na,CO; va khéi lugng dung dich thu dudgc
sau cung la:

A. 8,15% va 198,27 gam. B. 7,42% va 189,27 gam.
C. 6,65% va 212,5 gam. D.7,42% va 286,72 gam.
Hudng din gidi

nBaCl?_ = 0,05 mol ; nH2SO4 = 0,05 mol

BaCl, + Na,CO; —> BaCO;] + 2NaCl

0,05 0,05 0,05 0,1

Dung dich B + H,SO, — khi = dung dich B ¢6 Na,CO; dv
Na,CO; + H,SO, — Na,SO, + CO,T + H,0

0,02 0,02

= NNa,CO4 bandiu = 0,05 + 0,02 = 0,07 mol

_0,07x106
100
DPLBTKL: Mdd suu cong = 50 + 100 + 50 — Yl’l¢ - m

= Cyy,co, x100% = 7,42%

o,

=50+ 100 + 50 - 0,05.197 - 0,02.44 = 189,27 gam
= PdpanB

31



Ky

thudt gidi nhanh BTTN Héa dai cuong - v6 co ~ D6 Xudn Hung

Cau 38: Khit h&t m gam Fe;0,4 bing CO thu dugc hdnhop A gdm FeO va Fe. A

tan vira dd trong 0,3 lit dung dich H,SO4 1M cho ra 4,48 lit khi (dktc). Tinh
m?

A. 23,2 gam. B. 46,4 gam. C.11,2 gam. D. 16,04 gam.
Huéng din gidi

Fe;0, — (FeO,Fe) — 3Fe™

n mol

Dpe (tr(mg FeSO4) = nSO%_ =0,3 mol

Ap dung dinh ludt bdo toan nguyén 5 Fe: n (Fez04) = MFe (Fes0)

=3n=03 - n=0,1= MEe 0, =23,2 gam = Pap an A

Céau 39: Cho mét ludng khi CO di qua &ng dung 0,01 mol FeO va 0,03 mol

32

Fe,0; (hdn hgp A) d6t néng. Sau khi k€t thic thi nghiém thu dugc 4,784 gam
chit rin B gdm 4 chit. Hoa tan chdt rin B bing dung dich HCI dv thdy tho4t
ra 0,6272 lit H, (& dktc). Tinh s6 mol oxit sit tf trong hdn hgp B. Biét ring
trong B s& mol oxit sit tir bing 1/3 t6ng s& mol sit (II) oxit va sat (IIT) oxit.

A. 0,006. B. 0,008. C.0,01. D. 0,012.
Huéng din gidi
~ FeO  :0,01 mol
Hén hgp A + CO — 4,784 gam B (Fe, Fe,0s;, FeO,
Fe, 0, :0,03 mol

Fe;0,) tuong tng vdi s6 mol 1a: a, b, ¢, d (mol).
Hoa tan B bing dung dich HCI du thu dugc ny, = 0,028 mol.

Fe + 2HC1 —» FeCl, + H;

= a =0,028 mol. (1)
PO 1 1
Theo ddu bai: Npe0, = E(nFeO + e 0, ) - d= é—(b + c) (2)
Téng mg 1a: (56.a + 160.b + 72.c + 232.d) = 4,78 gam. (3)
S& mol nguyén tif Fe trong hdn hgp A bing s6 mol nguyén tif Fe trong hdn
hgp B.

Ta ¢6: ng.(a) = 0,01 + 0,03 x 2 =0,07 mol

Npey=2a+2b+c+3d

=a+2b+c+3d=0,07 , (4)
Tir (1,2,3,4) = b=0,006 mo!l; ¢=0,012 mol; d=0,006 mol

> bPapanA
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Cau 40: Cho hdn hop A gdbm Al, Zn, Mg. Pem oxi hod hoan toin 28,6 gam A
bing oxi du thu dugc 44,6 gam hdn hgp oxit B. Hoa tan hét B trong dung
dich HCI thu dugc dung dich D. C6 can dung dich D dugc hdn hgp mudi khan
la
A. 99,6 gam. B. 49,8 gam. C. 74,7 gam. D. 100,8 gam.

Huéng din gidi
Goi M 1a kim loai dai dién cho ba kim loai trén v@&i hod tri 1a n.

M + %OQ e MZOH (l)

M,0O, + 2nHCl —— 2MCI, + nH,0 (2)
Theo phudng trinh (1), (2) — nyq :4.n02 .

Ap dung dinh luit bio toan khéi lugng
—> mg, =44,6-28,6=16gam
2

= nOz =0,5mol - nye=4x0,5=2mol = ncr =2 mol
= Mpugi = Mppyg + mCl_ =28,6 +2 x35,5=99,6 gam.

= Papan A
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Chuyén dé¢ 2.

PHUONG PHAP TANG GIAM KHO! LUGNG

A.NOI DUNG PHUOGNG PHAP

1.

(78]

34

Noi dung

Moi su bién d6i héa hoc (dugc md td bing phuong trinh phdn ¢ng) déu c6

lién quan d&n sy ting hoic gidm khdi lugng clia cdc chalt.

+ Dua vio sy ting hodc gidm khdi lugng khi chuyén I mol chdt X thanh |
hodc nhiéu mol chdt Y (c6 thé qua cdc giai doan trung gian) ta d€ dang
tinh dudc s6 mol clia cdc chd't va ngudc lai, tir s& mol hoic quan hé vé s
mol ciia | trong cdc chdt ma ta s& bi€t dugc sy ting hay gidm khoi lugng
ciia cdc chat X, Y.

+ Mau chét clia phuong phép a:

Xéc dinh ding méi lién hé t 1& giita cdc chat di bi€t (chdt X) vdi chat cin

xdc dinh (chdt Y) (c6 thé khéng can thi€t phai viét phudng trinh phdn ¢ng,

ma chi cin 14p so d8 chuyén héa giita 2 chdt nay, nhung phai dya vao PLBT
nguyén (5 d€ x4c dinh ti 1& giita ching). ’

Xem xét khi chuyén tir chdt X thanh Y (hodc ngugc lai) thi khdi lugng ting

1én hay gidm di theo (i 1& phin @ng va theo dé cho.

Sau ciing, dva vao quy tic tam suit, lap phudng trinh todn hoc dé gidi.

. D4nh gid phudng phép ting giam khoi lugng

Phuong phép ting gidm khéi lugng cho phép gidi nhanh dugc nhiéu bai todn
khi bi€t quan hé vé khéi lwgng va t 1& mdi ctia cdc chdlt trude va sau phan ing.
Dic biét, khi chura bi€t rd phén (ng x4y ra 12 hoan toan hay khong hoan toan
thi viéc sif dung phuong phdp nay cang gitp don gidn héa bai todn hon.

Céc bai todn gidi bing phudng phép ting gidm khdi lugng déu c6 thé gidi
dudc theo phuong phdp bio toan khéi ludng, vi vay c¢6 thé néi phudng phdp
ting gidm khdi lugng va bdo todn khdi lugng 12 2 anh em sinh doi. Tuy
nhién, thy tirng bai tip ma phudng phdp nay hay phuong phédp kia s€ la uu
viét hon.

Phuong phdp ting gidm khoi lugng thudng duge st dung trong cic bai todn
hén hgp nhiu chat.

. Cdc bu@c giai

Xéc dinh diing m&i quan hé (y 1& giita chdt cAn tim va chat da bi€t (nh3 van
dung PLBTNL).
Lap sd dd chuyén ho4 cia 2 chdt nay.
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Xem xét sy ting hodc gidm clia AM va Am theo phuong trinh phan @ng va
theo dir kién bai todn

Lap phudng trinh todn hoc dé giai.

B.BAI TAP MINH HQA
Céau 1: Cho 9,125 gam mudi hidrocacbonat phan ttng hét véi dung dich H,SO,

(du), thu dude dung dich chita 7,5 gam mudi sunfat trung hoa. Céng thirc cia

mudi hidrocachonat 14

A. NaHCO} B. Mg(HCOz)Z C. Ba(HCO;)z D. Ca(HCO;)Q
(Trich dé thi tuyén sinh Cao ddng ndam 2010)
Hudng ddn gidi

Goi cOng thitc mudi hidrocacbonat : M(HCO5),,

Ptptt: 2M(HCO;), + nH,SO; ——> M,(SO4), +2nCO, + 2nH,0

Ta thdy: '

2mol M(HCO,), — Imol My(SO,), thi khéi lugng gidm: 2.6In — 96n = 26n (g)
Vay xmol M(HCOs), —» My(S0O,), thi khéi lugng gidm: 9,125 ~ 7,5 = 1,625 (g)
RECEIT IRV

73n =>M=12n

n
Cép nghiém phu hgp la: n =2 va M = 24 (Mg)
Cong thic ctia mudi hidrocacbonat 12 Mg(HCO,), = Ddp 4n B.

Céu 2: Nung 6,58 gam Cu(NOs), trong binh kin khong chita khong khi, sau mdt

thdi gian thu duge 4,96 gam cha't rin va hdn hgp khi X. HAp thu hoan toan X
vao nudc dé€ duge 300ml dung dich Y. Dung dich Y ¢6 pH biing
A. 2. B. 3. C. 4. D. 1.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din gidi

Phudng trinh phan ng: Cu(NOs); — CuO + 2NO, + %Og
Ta ¢6: Imol Cu(NO;); — | mol CuO thi AM gidm = 188 — 80 = 108 (g)

Vay: xmol Cu(NO3), — x mol CuO thi Am gidm = 6,58 - 4,96 = 1,62 (g)
= x=1,62:108=0,015 mol

Theo ptp:
Cu(NO;); — CuO + 2NO; + 1120,
0,015 0,03
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4ANO, + O, + 2H,O0 — 4HNO,
0,03 0,03
= [H']={HNO1]=0,03:0,3=0,1(M) = pH=1 =Ddpan D

Cau 3: Nhing mdt thanh st ning 100 gam vao 100ml dung dich hdn hgp gdm

Cu(NO;), 0,2M va AgNO; 0,2M. Sau mot thdi gian 18y thanh kim loai ra,
ri¥a sach lam khd can dugc 101,72 gam (gia thi€l cdc kim loai tao thanh déu
bdm h&t vao thanh sit). Khoi lugng sdt da phan dng 1 :
A. 2,16 gam B. 0,84 gam C. 1,72 gam D. 1,40 gam
(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng dén gidi
Ta c6: N ouNO4), = MAgNO; = 0,02 mol

Kh&i lugng thanh sdt ting: Am ting = 101,72 — 100 = 1,72g

Khi cho thanh sit vao dd g6m AgNO; va Cu(NOs),, Fe phin @¢ng vdi dd
AgNO; trude. Gia stt AgNO; phdn tng hét.

Fe + 2AgNO;— Fe(NOs), +2Ag (1)

0,01 0,02 0,02

=P ting khdi lugng thanh sit:

Am, tang = 0,02.108 — 0,01.56 = 1,6g < 1,72¢g

= c6 xay ra phan Gng gitta Fe vo1 Cu(NO;),.

Vi phan Gng nay lam tang khéi luong: Am, ting = 1,72 - 1,6 =0,12 g
Fe + Cu(NOs), — Fe(NO3); + Cu (2)

X X

GOl Nk pi 2) = X mol; ta ¢6: Amy, ting = 64x — 56x = 0,12 = x = 0,015
Theo ptplr (1),(2) ta ¢6: ngepe = 0,01 + 0,015 = 0,025 mol

= Mg o = 0,025.56 = 1,4 (g) = Dép dnD.

Céu 4: Cho dung dich chita 6,03 gam hdn hgp gdm hai mudi NaX va NaY (X, Y

36

12 hai nguyén 8 ¢6 trong t¢ nhién, & hai chu ki lién ti€p thudc nhém VIIA,
s6 hidu nguyén t&f Zx < Zy) vao dung dich AgNO; (du), thu dugc 8,61 gam
k&t tha. Phan trim kh&i lugng cia NaX trong hén hgp ban ddu Ia

A.58,2%. B. 52,8%. C.41,8%. D. 47,2%.
’ (Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi

Goi NaR 14 cOng thuc chung cua 2 mudi NaX va NaY.
NaR + AgNO; — AgR! + NaNOs
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1 mol NaR — AgR khéi luong tang: AM ting = 108 — 23 = 85g
Véy: x mol NaR — AgR khéi luogng tang: Am ting = 8,61 — 6,03 =2,58g

5 J—
=X= 2.38 =0,03mol = My, = —6—% = 201
0,03

- M r =201 - 23 = 178 = khéng c¢6 2 halogen nao thda man.
Vay X, Y lan luot 1a F va CI ; két tha 1a AgCl

8,61
Ta ¢6: Nyl = Nagar = I—4—§ = 0,06 mol = my,c; = 0,06.58,5=3,51g

3

S
s iy = 6,03 - 3,51 = 2,528 = %NaF = 222 [00% = 41,8%

3

= PapanC.

Cau 5: Nhing mot 14 kim loai M (chi ¢6 hod tri hai trong hgp chat) c6 khdi

lugng 50 gam vao 200ml dung dich AgNO; 1M cho dé&n khi phdn tng xdy ra
hoan toan. Loc dung dich, dem ¢6 can thu dugc 18,8 gam mudi khan, Kim
loai M la
A. Mg B.Zn C.Cu D. Fe
(Trich dé thi tuyén sinh Cao ding khé'i A,B)
Huéng din gidi
Tacéd nAgNO3 =0,2.1=0,2 (mol) = mAgNO3 =170.0,2 =34 (g).
Pipit: M + 2AgNO; — M(NOs3), + 2Ag
Ta c6: 2 mol AgNO; — [ mol M(NOs), thi AM gidm = (2.108 - M) (g)
Vay: 0,2 mol AgNO; — 0,1 mol M(NO;), thi Am gidm = 34-18,8 =15,2 (g)
= 0,2.216-M)=152%x2 => M=64 (Cu)
=>Papan C

Cau 6: Ti€n hanh hai thi nghiém sau:

Thi nghiém 1:

Thi nghi¢m 1: Cho m gam bot Fe (du) vao V, lit dung dich Cu(NO;), IM.

Thi nghiém 2: Cho m gam bot Fe (du) vao V, lit dung dich AgNO; 0,1M.

Sau khi cdc phdn ng x4y ra hoan toan, khdi lugng chit rdn thu dudc & hai
thi nghiém déu bing nhau. Gi4 tri chia V, so véi V; la:

A. V] = Vz B. V] = lOVz C V] = 5V2 D. V] = 2V2
(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng din gidi

nCU(N()3 ) = VI mol
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Fe + CU(NO],)Z.—) FC(NO3)2 + Cu
V] mol V| mol V] mol

Fe du nén Cu(NO-), hé&t => n¢y=nge = NeuNoy), = V, mol

= Dj ting kh&i lugng: (64 — 56).V, = 8V, mol.
Thi nghiém 2: N AgNO, = 0,1.V, mol

Fe + 2AgNO; — Fe(NOs3), + 2Ag
0,05V, mol 0,1.V,mol 0,1.Voamol
Fe du nén AgNO; hét = na,= N AgNO; = 0,1.V, mol
VA n = +n, . =~0,1V,=005.V, mol
Fe ) AgNO3 ) T2 ’ 2
= D6 ting khéi lugng: 108.0,1V; — 56.0,05V, = 8V, mol.
Theo dé bai: sau phin ng khdi lugng chi't rin thu dudc bang nhau.
= P06 ting khdi lugng & hai thi nghiém ciing bing nhau.
Hay: 8V, =8V, = V=V, = DPapanA.

Cau 7: Nung mdt hdn hop rdn gdm a mol FeCO; va b mol FeS,; trong binh kin
chita khong khi (du). Sau khi cdc phdn itng x4y ra hoan toan, dua binh vé
nhiét dd ban ddu, thu dugc chat rin duy nhit 1 Fe,O; va hdn hgp khi. Biét
4p sudt khi trong binh trudc va sau phdn ¢ng biing nhau, mdi lién hé gita a
va b 12 (biét sau cdc phdn ¢ng, lvu huynh & mic oxi héa +4, thé tich cdc chalt
rin la khong ddng ké). |
A.a=0,5b. B.a=b. C.a =4b. D.a =2b.

(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng din gidi
4FeS, + 110, —" s 2Fe,0; + 850, (1)
11b
4

b 2b

2FeCO; + —;-02 ¥ , Fe,0; + 2CO, (2)

a
a — a
4

Phdn @ng (1) lam gidm: 12113 — 2b ='0,75b mol khi

Phdn tng (2) lam ting: a - 3- = 0,75a mol khi
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Theo dé bai dp sut truSc va sau phan dng khong thay déi
= 50 mol khi ting va gidm biing nhau.
Hay: 0,754 =0,75b = a=b = DPipdnB.

Céu 8: Cho m (g) hdn hgp bdt Zn va Fe vao lugng du dung dich CuSO,. Sau khi
k&1 thiic cac phan ng, loc bd dung dich thu duge m (g) chit rin. Thanh phéan
% theo khdi lugng cha Zn trong hdn hgp ban dau la:

A.90,27% B. 82,20% C. 85,30% D. 12,67%.
(Trich dé thi tuyén sinh Dai hoc khdi A)
Huéng din gidi

Goi a,b 1an lugt 1a s8 mol cda Zn va Fe.

Zn + CuSO; —> ZnSO,+ Cu (1)

a a
Fe + CuSO;, ——> FeSO, + Cu (2)
b b

Phdn dng (1) 1am gidm khoi lvgng hdn hop kim loai, phdn tng (2) lam ting
khoi lugng kim loai.

Ma theo dé bai ban ddu ¢ m (g). Sau phdn Gng ¢6 m (g) chat rin.

Viy: AT=Al = (65-64)a=(64-56)b = b =%
a
65.8
= %Zn = ——————100% = 90,27%
65.8 + 56.1

= Ddp dn A.

Cau 9: Hoa tan 14 gam hdn hgp 2 mudi MCO; v Ny(CO;); biing dung dich HCI
du, thu duge dung dich A va 0,672 lit khi (dktc). C6 can dung dich A thi thu
duge m gam mudi khan. Gid tri ciia m 1a:

A. 16,33 gam B. 14,33 gam C. 9,265 gam D. 12,65 gam.
Huéng din giai

Vén dung phudng phdp tdng gidm khdi lugng. Theo phudng trinh ta cé:

Ct | mol mudi CO%‘ — 2 mol CI” + | mol CO,,

lugng mudi ting: 71 - 60 = 11g

Theo dé s6 mol CO, thodt ra 14 0,03 thi khdi Iugng mudi ting:

11.0,03 =0,33g

VAay Muusi o = 14 + 0,33 = 14,33 (g)

= Ddp an B.
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Ciu 10: Nhing | thanh nhém ndng 45 gam vao 400ml dung dich CuSO, 0,5M.
Sau mot thdi gian 18y thanh nhdm ra cin ning 46,38 gam. Khdi lugng Cu
thodtra la:

A. 0,64 gam B. 1,28 gam C. 1,92 gam D. 2,56 gam.
Huéng dan gidi

Ct 2 mol Al — 3 mol Cu; khéi lugng ting 3.64 — 2.27 = 138 gam

Theo dé: n mol Cu; khéi lugng ting 46,38 — 45 = 1,38 gam

nc,= 0,03 mol = me,=0,03.64 = 1,92 (g)

= Pap anC.

C.BAITAP AP DUNG

Ciu 1: Cho 2,81 gam hdn hgp gdm 3 oxit Fe,0s, MgO, ZnO tan vira dii trong
300ml dung dich H,SO, 0,1M thi khdi lugng hdn hgp cdc mudi sunfat tao ra 1a:
A. 3,81 gam B. 4,81 gam C.5,21 gam D. 4,86 gam.

Huéng din gidi
Ap dung phudng phép ting gidm kh6i lugng:
Ci 1 mol H,SO, phin ng, d€ thay th& O (trong oxit) bing SOi" trong cic
kim loai, kh&i lugng ting 96 — 16 = 80g
Theo dé s6 mol H,SO, phan tng Ia 0,03 thi khéi Tugng ting 80.0,03 =24 ¢
Vay khdi lugng mudi khan thu duge [a: 2,81 + 2,4 =5,21g
=Pap an C.

Cau 2: Pem nung mot khdi lugng Cu(NOs),, sau mdt thdi gian thi thdy khoi
lugng hdn hop gidm 0,54g. Vay khéi lugng mudi Cu(NOs), da bi nhiét phan
la bao nhiéu?

A. 0,5g. B. 0,49¢g C.94¢g D. 0,94g.
Huéng din gidi

Cu(NO3), — > CuO +2NO, + %oz

Ctt 188 (g) Cu(NO;), __.1(_)__> CuO, khdi luong chit rin giam 188 — 80 = 108 (g)

Vay: cita (g) Cu(NOs), ——s CuO, khi ludng chit réin gidm 0,54 (g)
0,54.188
a=————=094(g) => Pdap an D.
108 (&) p
Céu 3: Nhiét phan hoan toan 9,4g mdt mudi nitrat kim loai thu dugc 4g oxit rin.
Cong thitc mudi da ding 1a:
A. Fe(NO3y)s. B. AI(NO;)s. C. Cu(NO5),. D. AgNOs.
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Huéng din gidi
IR(NO,), —%—5 R0, + 20NO, + 521—02

Ct 2(Mg + 62n) (g) mudi — % L R,0, . khoi lugng chdt rdn gidm 108n (g)

Vay: 9.4 (g) mudi LN R.0,, khi lugng chit rin gidm 9.4 — 4 =54 (g)

= 94.108n=5,4.2(My + 62n) = My =32n

= chonn=2 = My =64 = CoOng thitc mudila Cu(NOs), = Pdp 4n C.
Céu 4: Nung néng 66,2g Ph(NO;), thu dugc 55,4¢ chat rin. Tinh hiéu sudt phdn

trng phin huy.

A 25%. B. 40%. C.27.5% D. 50%.

Huéng din gidi

PH(NO:), —Y 5 PbO + 2NO, + %oz

C 331 (g) Pb(NO3); —2 > PhO, khdi lugng chil rin gizm
331 -223=108(g)
Vay: a (g) Pb(NOy); ——s PbO, khdi lugng chdt rin gidm
66,2 - 554=10,8(g)
) 33 3 . a7,
2= 3B 31 = = 2LN%
108 66.2
= PiapanD.

=50%

Cau 5: Hoa tan 104,25g hdn hgp cdc mudi NaCl, Nal vio nude. Cho di khi clo
di qua réi ¢d can. Nung chdt rin thu dugc cho d&€n khi h&t mau tim bay ra. Ba
rin cOn lai sau khi nung nang 58,5g. % khéi luong mdi mudi trong hdn hdgp
thu dudc 1a:

A.29.5% va 70,5%. B. 65% va 35%.

C. 28,06% va 71,94% D. 50% va 50%.
Hudéng din giai:

Ta ¢6 s0 d6 phan tng: 104,25(g) hdn hdp NaCl, Nal % 585 (g) NaCl

Dua vio so do ta thdy:

1 mol Nal phédn @ng thi khoi lugng gidm 150 - 58,5 =91,5 (g)

Vay x mol Nal phn (ng thi khdi lugng gidm 104,25 — 58,5 = 45,75 (g)

45,75
X = ?1-7? =0,5mol = My, = (),515() =75 (g)

9~

= %Nal =71,94% va %NaCl = 28,06%
= Papan C.
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Cau 6: Suc khi Cl, du vao dung dich chita 30g hdn hgp 3 mudi NaF, NaCl va

NaBr d&n phan ng hoan toan. C6 can dung dich thu dugc 25,55g mudi khan.

Kh&i lugng ciia NaBr trong hdn hgp dau la:

A. 10,3 gam B.5,15gam - C.6gam D. 12 gam.
Huéng din giai:

Ta ¢6 sd d phén ng:

NaF
. ] NaF
30(g) hdn hop { NaCl — <2525 55 (¢) hén hap]
NaBr du NaCl

Theo so do ta thay:
I mol NaBr phdn tng thi khoi lugng gidm 103 — 58,5 =44.5 (g)
Vay x mol NaBr phdn ¢ng thi khdi lugng gidm 30 — 25,55 = 4,45 (g)

4,45
=X = _4’ = 0,1 mol = my.s=0,1.103= 103 (g) = Pdp an A.

e

CAu 7: Nung hdn hgp A gdm CaCO; va CaSO; 161 phdn Gng hodn toan duge

chat rin B ¢6 khdi lugng biing 50,4% khéi lugng ctia hdn hgp A. Thanh phan

phan trim vé& khéi lugng cdc chdt trong hon hgp A:

A. 40% va 60% B.25% va 75% C.30% va 70% D. 20% va 80%
) Hudéng din gidi

CaCO; — Ca0O + CO; (1

CaS0O; —» Ca0O + SO, (2)

Theo pt (1), (2) ta c6:

100g CaCO; — 56g CaO tudng Wng 56% M uchona

[20g CaSO; — 56g CaO wwong dng 46,67% myyan

Goi x 12 thanh phin phan trim vé khéi lugng ctia CaCOs. Ta ¢4 :

56x +46,67(1 —x)=504«<>x=04—> % Meyco, = 40% = Pap an A.

Cau 8: Nhing mot thanh k&m va mot thanh sdt vao cing mdt dung dich CuSOs,.

42

Sau mot thdi gian 18y hai thanh kim loai ra thiy trong dung dich con lai c6 ndng

dd mol ZnSO, bing 2,5 1in nong dd mol FeSO,. Mit khdc, khdi lugng dung

dich gidm 2,2¢g. Khdi lugng ddng bam 1&n thanh kém va thanh sit lan lugt [a:

A. 12,8g: 32g B. 64g; 25,62 C. 32g 12.8g  D. 25.6g; 64g
Hudéng dan gidi

Do ciing nhiing hai thanh kim loai vio mot dung dich nén dung dich con lai

ciing thé tich

Cu (ZnS0Oy) = 2,5Cy (FeSOy) — “an04 = Z,SnFCSO4
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Zn + CuSO,— ZnSO, + Cul (N
25X <« 2,5x <« 25x — 2.)5x
Fe + CuSO,— FeSO, + Cul (2)
X «— X «— X —> X

D6 gidm khdi lugng cia dung dich 13: mey ham — Mznqam — M an)
< 2,2 = 64(2.5x + X) — 65. 2,5%x — 56X = x = 0,4 (mol)
—> My bim ien thanh 70 = 04 5 My bim1co thank e = 25,62 = DAp dn B.

Céu 9: Hoa tan 12g mudi cacbonat kim loai bing dung dich HCI du thu dudgc
dung dich A va 1,008 lit khi bay ra (dktc). Khai lugng mudi khan thu dudc khi
¢6 can dung dich A la:

A. 12,495g. B. 12g. C. 11,459¢g D. 12,5g.
Huéng din gidi ‘

R:(CO5), + 2nHCl — 2RCI, + nCO- + nH,0

T Ry(CO»), — 2RCl, thi khéi lugng ting | In (g) tao ra n mol CO..

. 1,00
Vay Ry(CO;3), — 2RCl, thi khoi lugng tang a (g) tao ra 2’2 f = (3,045 mol CO..

0,045.11n
—Sa=—"—""—

a

= 0,495g
n

= Mg clora = 12 + 0,495 = 12,495 (g) = DPdp 4n A.

Céu 10: Hoa tan hoan toan 23.8g hon hgp mdt mudi cachonat clia kim loai hda
tri I va mOt mudi cacbonat ctia kim loai hod tri II bing dung dich HCI thiy
thodt ra 4,48 lit khi CO, (dktc). CO can dung dich sau phdn @ng thi lugng
mudi khan thu dudc 1a: )

A. 26g. B. 28¢ C. 26,8¢g D. 28.6¢.
Huéng din giai
Ta c6: Neg, = (0,2 mol
Ta ¢6 50 dd:
2ACI

x ACO5 g x
23,8(g) hon hgp ? ———— hon hgp +CO,
BCO, BCl, B

T hh mudi cacbonat — hh mudi clorua khéi lugng gidm [1(g) tao ra 1 mol CO,.
=> hh mudi cachonat

— hh mudi clorua khai lugng gidm a(g) tao ra 0,2 mol CO;

= a=0211=22(g)

Vay: Muyydi clorn = 23,8 + 2,2 = 26 (g)

= Pdpdn A.
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Cau 11: Nung néng 100g hdn hgp NaHCO; va Na,CO; dén khdi lugng khong
d8i thu dugc 69g hdn hop rin. % khdi lugng cia NaHCO; trong hdn hep 1a:
A. 80%. B. 70%. C. 80,66%. D. 84%.
Huéng din gidi
Phan @¢ng: 2NaHCO, SNNLAEN Na,CO; + CO; + H,0
Ctt 2 mol NaHCO; phén ting thi khéi lugng gidm 2.84 — 106 = 62 (g)
Viy x mol NaHCO; phdn @&ng thi khdi ltgng gidm 100 — 69 = 31 (g)
31.2

= X= \( =1l mol =™ mNuHCO; = 84 (g) = % NaHCO; = 84%
D 0

= Pap an D.

Ciau 12: Khi 18y 16,652 mudi clorua ctia mét kim loai IIA vado mdt mudi nitrat
ctia kim loai (¢6 ciing s6 mol véi 16,65g mudi clorua) thi thd'y khdc nhau
7,95g. Kim loai HIA la:

A. Mg. B. Ba. C.Ca. D. Be.
Huéng din gidi

C& 1 mol RCl; — R(NOs), khdi lugng ting 53 (g)

Viy x mol RCl, — R(NOs3), khdi lugng ting 7,95 (g)

= x=0,15mol = Mg, =111 = Mg= 40 (Ca) = Pdp an C.

Cau 13: Cho dung dich AgNO; duv tdc dung v6i dung dich hdn hgp ¢6 hda tan
6,25g hai mudi KCI va KBr thu dude 10,39g hén hgp két tha. Xac dinh s6
mol ctia hdn hgp dau?

A. 0,08 B. 0,06. C. 0,055 D. 0,03
Huéng din gidi
Ta c6 so dd:
AgCl

AgBr

X KCl +AgNO: =
6,25 (g) hdn hgp KB —— 510,39 g hon hgp
r

Theo sd db ta thiy:

Ct 1 mol hdn hop dau tic dung vdi AgNO; khoi lugng ting 108 — 39 = 69 (g)

=>a mol hdn hgp diu tic dung vdi AgNO; khdi lugng ting
4
1039 - 6,25 =4,14 (g) = a= '% = 0,06 mol = Pép 4n B.

Ciéu 14: Nhing mdt thanh kim loai héa tri I vao dung dich CuSO, du. Sau phan
tng, khdi lugng thanh kim loai gidm di 0,24g. Ciing thanh kim loai d6 néu
nhing vao dung dich AgNOs thi khi phin @ng xong thdy khdi lugng thanh
kim loai ting 1én 0,52g. Kim loai hod tri IT la:

A. Pb. B. Cd. C. Sn. D. AL
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Huéng din gidi
R + CuSO, — RSO, + Cu
a a a a
=> Khoi lugng thanh graphit gidm: (M — 64)a = 0,24 (g) (1)
R+ 2AgNO; — R(NO3), + 2Ag
=> Khdi lugng thanh graphit ting: (2.108 - Mp)a = 0,52 (2)
LAy (2): (1) = Mg=112 (Cd) = Pdp4nB.

Cau 15: Ngdm mot vat bing Cu c¢6 khoi lugng 15g trong 340g dung dich AgNO;
6%. Sau mot thoi gian 18y vat ra thAy khoi lugng AgNO; trong dung dich
gidm 25%. Khdi lugng clia vat sau phan Gng 1a:

A.3,24g. B. 2,28¢ C. 17,28¢. D. 24,12g.
Hudng din gidi
Tacé: m = 3406
AENO3 00
Khai lugng AgNO; gidm 25% chinh 1a lugng AgNO; phén @ng.
Vay: 1 AgNO, phin dng = 0,12.25% = 0,03 mol

=204 (g) =2 n = (0,12 mol

Phidn ng: Cu + 2AgNO; — Cu(NOs), +2Ag
0,015 0,03 0,03
= my;= 15 +(0,03.108 - 0,015.64) = 17,28 (g) = DPap 4an C.
Cau 16: Khit hoan todn mot oxit sit nguyén chat bing CO dv & nhiét dd cao. K&t
thiic phan ting khdi lugng chil rin gidm di 27,58%. Oxit da dung la:
A. Fe,0; B. Fe;0, C. FeO D. TAt ¢4 déu sai.
Hué6ng din gidi
P&t cdng thite oxit Fe,O,:
Khdi lugng chat rin giam 27,58% chinh 1a khdi lugng clia oxi trong oxit.
16y

Ta c6: %90 = ————
56x + 6y

100% = 27,58% = 11,5872y = 15,4448x

Hay 2 =% — oxitla Fe;0, . = Ddp 4n B.
y

Céau 17: Cho a gam hdn hdp gdm FeS, va FeCO;véi s& mol biing nhau vio mdt
binh kin chifa Iugng oxi du. Ap sudt trong binh 12 P; atm. Nung néng binh dé
phdn ng x4y ra hoan toan rdi dua binh vé& nhiét d6 ban diu, 4p sudt khi
trong binh lic nay 1a P, atm. Biét ring thé tich chit rdn trong binh trudc va
sau phéan ng 12 khong dang ké&. Ti 1& P,/P; la:

A.0,5 B. 1 C.2 D.2,5.
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Hudng din gidi

4FeS, + 110, — Y5 2Fe,0; + 850, (1)
1_1_x~ ' 2x
4
2FeCO; + %oz — Y 5 Fe,0, + 2CO, (2)
X
X — X
4

L1
Phin tng (1) 1am gidm 25 —~ 2x = 0,75x mol khi

Phdn @ng (2) lam ting x —% =0,75x mol khi
Ta tha'y liong mol khi ting va gidm bing nhau = s mol khi khong déi.

P,
= P, =P, hay E’—:l = PapanB.
2

Céau 18: Cho 3,78g bot Al phdn ng vira di véi dung dich mudi XCl; tao thanh

dung dich Y. Kh&i lwong cha't tan trong dung dich Y gidm 4,06g so véi dung
dich XCl,. Xéc dinh cong thitc ciia mudi XCl,.
A. InCl; B. GaCl; C. FeCl; D. GeCl

Huéng din giai:

Ta co: n, = —?—’—Z§ = 0,14 mol
27

Al + XCl; —— AlCL+ X

0,14 0,14 0,14 0,14

Ta ¢6: (Mx +35,5.3).0,14 — (133,5.0,14) = 4,06
= My =56 => mudidé la FeCl; = Ddp 4n C.

CAu 19; Nhiing thanh k&m vao dung dich chifa 8,32g CdSO,. Sau khi khir hoan
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toan ion Cd**, kh&i lugng thanhkém ting 2,35% so vdi ban diu. Hoi khdi
lugng thanh k&m ban diu:
A. 80g B. 72,5¢. C. 70g D. 83,4¢.
Hudéng din giai
Goi kh&i lugng ban dau ctia thanh k&m 12 a (g)
Ta cé: Neaso, = 0,04 mol

Phan ¢tng: Zn + CdSO4; — ZnSO4 + Cd
0,04 0,04
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= (112-65).0,04 = %a = a=80(g)= PadpanA.

Cau 20: Nhing thanh kim loai R héa tri II vao dung dich CuSO,. Sau mdt thoi
gian 1dy thanh kim loai ra thdy khéi lugng gidm 0,05%. Mit khdc nhiing
thanh kim loai trén vao dung dich Pb(NO;),, sau mdt thdi gian thdy khdi
lugng ting 7,1%. Bi€l ring s6 mol R tham gia & 2 trtdng hop nhu nhau. R 1a:
A.Cd B.Zn C. Fe D. Sn.

Hudng din giai
Goi a 1a khdi luong ban diu ctia thanh kim loai R.
R + CuSO, ——> RSO, + Cu

X X
0,05

= M, -64)x =—"—a (1

k=0 100 )

R + Pb(NO;); —> R(NO), + Pb

7.1

= 07~-M,)x=—a (2)
R) 100

LAy (2): (1) = My=65(Zn) = Pap 4nB.
Cau 21: Sau khi chuyén 1 th€ tich khi oxi thanh ozon thi thdy thé tich khi gidm
Sml. Thé tich oxi d tham gia phdn Gng la:
A. 14ml B. 15ml C. 16ml D. 17ml.
Huéng din giai
Phédn tng: 30, — 20,
Ctt 3 thé tich O, phan ¢ng lam gidm 1 thé tich khi.
Vay V thé tich O, phdn ¢ng IAm gidm Sml khi.
= Vo, shinin = 5.3 = 15ml

= Papan B.

Cau 22: Sau khi ozon héa 100ml khi oxi, dua nhiét dd vé trang thdi trudc phdn
ttng thi dp suit giam 5% so vdi dp sudt ban dau. Thanh phin % v& khdi
lugng cla ozon trong hdén hgp sau phdn ¢ng la:

A. 5% B. 10% C. 15% D. 20%.
Huéng din gidi
Ap suit gidm 5% = P,=95% P,. (VGi P, = Py, P. = P,.)

. P, \Y
Trong cing diéu kién, ta c6: -+ = —2 < 0,95 =—2 =V, =95 ml
PV, 100 :

= Vi giam = 10095 =5 ml
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Phindng: 30, — 20,
Theo phdn tng: C 3 ml khi O, phdn Gng 1am giam 1ml khi
Vay V ml khi O, phdan tng lam giam Sml khi

15.2
= V()2 phéin dng = 15m]l = VO3 tao thinh = T =10 ml
Vay hén h b R O, :10ml
ay hon hgp sau phan ng gom: :
H P P £e 0, :95-10=85ml
= %0, =— 2310 1009 159 = DapanC.

48.10 + 32.85

Céu 23: Hoa tan hoan toan 4 gam hdn hgp MCO; va M’CO; vao dung dich HCI
thdy thodt ra V lit khi (dktc). Dung dich thu dugc dem ¢6 can thu dudc 5,1
gam mudi khan. Gid tri ctia V la:

Al 112 it B. 1,68 lit C.2,24 lit D. 3,36 lit.
Hudng din gidi
M CO; + 2HCI > MCl, + H,0 + CO,

M + 60 M+ 71 I mol Mgne=71-60=11(g)
4g 5,1g xmol mgn,,=51-4=1,1(g)
—x= 1,11 =0,1(mol) = V =0,1.22,4 =224 (/) = Pép 4n C.

Cau 24: Cho 1,26 gam mdt kim loai tdc dung véi dung dich H,SO, lodng tao ra
3,42 gam mudi sunfat. Kim loai dé6 1a:
A. Mg B. Fe C.Ca D. Al
Huéng din gidi
2R + nH,SO; — Ry(SO), + nHT
Ap dung phuong phép ting gidm khéi lugng ta c6:

Ct 1 mol kim loai héa tri n tdc dung v6i H,SO, lodng tao thainh mudi SOi*
khoi lugng ting 1€n ?%1— =48n (g)

Theo d& khdi ludng ting 3,42 — 1,26 = 2,16g

. : S
Viy s6 mol kim loai R la: 216 = 0,04 (mol)
48n n
. 1,26 3 A . \ N :
Vay Mg = 0045 =28n = cap nghi€ém phi hdp lan=2va Mg = 56 (Fe)
n
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Cau 25: Hoa tan hoan toan 12 gam hdn hop 2 kim loai X va Y bing dung dich
HCI ta thu dugc 12,71 gam mudi khan. Thé tich khi H, thu dugc (dkic) la:
A, 0,224 11t B. 2,24 lit C. 4,48 lit D. 0,448 lit.
Hudéng din gidi
Ap dung phuong phép ting giam khoi lugng:
Ct& 1 mol CI' sinh ra sau phdn @ng khéi lugng mudi ting 35,5¢g
Theo d&, ting 0,71 g = s mol CI” phdn t¢ng la 0,02 mol

1

n =5nCl_ =0,01(mol) = V=0,224(]) = Pap an A.

Hy

Céau 26: Cho hdn hdp bdt gdbm: 0,48 gam Mg va 1,68 gam Fe vao dung dich
CuCl,, rdi khud'y déu d&n phin tng hoan toan thu dudc 3,12 gam phin khéng
tan X. S& mol CuCl, tham gia phan tng la:

A. 0,03 B. 0,05 C. 0,06 D. 0,04.
Huéng din gidi:

Ta ¢6: np.= 0,03 mol va ny, =0,02 mol.

Chat rdn X c6 khéi lugng ting so véi khdi Iwgng ban dau.

3,12 - (0,48 + 1,68) = 0,96 (g)

Mg ¢6 tinh khir manh hon, khit trudc Fe. Néu chi ¢6 0,02 mol Mg phén tng,

khoi lugng X tang: 0,02.(64 — 24) = 0,8 (g) = 0,96 (g)

= Fe ¢6 phdn tng.

Goi x [a s6 mol Fe phén tng, do ting clia X so v6i kh&i ludng ban diu:

0,02.(64 - 24) + x.(64 - 56) = 0,96 = x = 0,02 mol.

V1 @ Dgephin ang = 0,02 mol < ngg pan aze = 0,03 mol

Nén Fe du va CuSO, hét.

Viy :s6 mol CuSO, di phdn dng 1a: 0,02 + x = 0,04 mol

= Bap anD.

Céu 27: Nhing mot thanh graphit duge phtt mot 16p kim loai héa tri (II) vao
dung dich CuSO, du. Sau phdn ¢ng khdi lugng clia thanh graphit gidm di 0,24
gam. Cling thanh graphit ndy n€u dudc nhiing vao dung dich AgNOs thi khi
phén dng xong thdy khoi lugng thanh graphit ting 1&n 0,52 gam. Kim loai
héa tri (IT) 1a kim loai ndo sau diy?

A. Pb. B. Cd. C. Al D. Sn.
Huéng din giai
Dit kim loai héa tri (IT) 1a M véi s& gam 14 x (gam).
M + CuSO4yq, —— MSO, + Cu
Ct 1 mol M — 1 mol Cu, khéi lugng gidm (M — 64) gam
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Viy: xmolM — x mol Cu, khdi lugng gidm 0,24 gam
_0,24.M
T M-o4
Mitkhic: M + 2AgNO; ——> M(NOs), + 2Ag
Ctt 1 mol M — 2 mol Ag khdi lugng ting (216 — M) gam
Viay: xmolM — 2x mol Ag khdi lugng ting 0,52 gam
« = 0,52.M
216-M
Ta c6: 0,24. M _ 0,52.M
M -64 216-M

= X

= M =112 (kim loai Cd)=> Ddp dn B.

Céu 28: Hoa tan 5,94 gam hdn hop 2 mudi clorua ctia 2 kim loai A,B (déu c6

héa tri IT) vao nuéc duge dung dich X. D€ lam két tda hét ion CI” ¢6 trong

dung dich X ngiréi ta cho dung dich X tdc dung véi dung dich AgNO; thu

dudc 17,22 gam két tda. Loc bb két tia, thu duge dung dich Y. C6 can Y

dwdc m gam hdn hgp mudi khan. Gid tri clia m la:

A. 6,36 gam B. 63,6 gam C.9,12 gam D. 91,2 gam.
Huwédng din gidi '

Ap dung phuong phép tdng gidm khoi lugng:

Ctt 1 mol MClL, — 1 mol M(NQO;); va 2 mol AgCl thi m ting 2.62 —71 =53 gam
0,12 mol AgClI khoi lugng ting 3,18 gam

MG mirat = Mgy + Mg = 5,94 + 3,18 = 9,12 (g)

= DPédp an C.

CAu 29; Hoa tan 9,875g mdt mudi hidrocacbonat vao nudc, cho tdc dung véi
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dung dich H,SO, vira dd r6i dem c¢b can thu dugc 8,25g mdt mudi sunfat
trung hoa khan. Cong thifc phan tlf clia mudi l1a:
A. NH,HCO; B. NaHCO; C. Ca(HCOs), D. KHCO;,

Huéng din gidi
Goi mudi hidrocacbonat: R(HCO,), v6in 13 héa tri ciia kim loai trong mudi dé.
2R(HCO,), +nH,S0, — R,(SO,), +2nH,0 +2aCO, 1
Theo phuong trinh: c& 2 mol mudi hidrocacbonat chuyén thanh I mol mudi
sunfat thi kh&i lugng mudi gidm: 61x 2n — 96n = 26n (g) va 1a khéi lugng cia
2n mol CO,.
Theo dé: Amygizm = 9,875 - 8,25 = 1,625 (g)

2n 0,125
= Deo, = 1’625)(_2_6; =0,125(mol) = N\(HCOg), = —-;——(mol)
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5
Ta ¢é hé thic tinh My: Mz= 9—’8—7——61n =18n
0,125
n
n | 2
18 39
R .
(NH,) (loai)

= BPédp an A,

Cau 30: Mot binh ciu dung tich 448ml dudc nap diy oxi rdi cAn. Phéng dién dé
ozon héa, sau d6 nap thém cho diy oxi rdi cin. Khéi lugng trong hai trudng
hgp chénh 1&ch nhau 0,03gam. Biét cdc thé tich nap déu & (dkic). Thanh
phan % v& thé tich clia ozon trong hdn hop sau phin ng la:

A. 9,375% B. 10,375% C. 8,375% D. 11,375%.
Huéng din giai

Thé tich binh khong ddi, do d6 khdi luong chénh 1éch 1a do si ozon héa

Ctt | mol oxi duge thay bing 1 mol ozon khdi ligng ting 16 g

Viy khdi lugng tang 0,03g thi s6 ml ozon (dkic) 1a: O—ig—3-22400:42(ml)

%O;':—‘—l—2—100%=9,375% = DPapdnA.
Y 448
Cau 31: Oxy hda hodn toan a (g) hdn hgp X (gébm Zn, Pb, Ni) dudc b (g) hoén
hgp 3 oxit Y (Zn0O, PbO, NiO). Hoa tan b (g) Y trén trong dung dich HCI
loang thu dugc dung dich Z. C6 can Z dugc hdn hgp mudi khan ¢6 khéi lugng
(b + 55) gam. Khéi lugng a (g) ctia hdn hdp X ban diu la:
A a=b-16 B.a=b-24 C.a=b-32 D.a=b-8
Hudéng din giai
Cédc kim loai nay c6 cuing héa tri — goi chung 12 My,

1 0
Mm+50f4—»Mmo

MO + 2 HCl — M,,,Cl, + H,O

Z chita mudi khan c6 khdi lugng 16n hon khéi lvgng oxit 55g. P6 chinh 1a dd
chénh l&ch khdi lugng clia 2 anion CI' va 0*: 1 mol MO chuyén thanh 1
mol My, Cl, tdng: 71 - 16 =55 (g)

Theo d€: Amyne =55(g8) = okt = Dynusi = | (mol)

Ta ¢6: myy; = myg +mg

= a=my =My —Mg =b-Ixl6=b—-16 = DPdpdn A.
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Cau 32: Cho hdn hop gdm ba mudi MgCl,, NaBr, KI v6i s6 mol tuong dng 1a

0,2 mol; 0,4 mol va 0,2 mol. Hda tan hdn hdp A trén vao nudc tao ra dung

dich X. Dan V() Cl, suc vao dung dich X, c0 can dung dich sau phdn @ng thu

dudc 66,2g chit rin. Tinh V (dkic)

A. 2,24 1it B. 8,96 lit C. 6,72 lit D. 4,48 lit
Huéng din giai

PTPU ¢6 thé x4y ra

Cl, +2I" —» 2CI" +1,(1)

Cl, +2Br~ —2Cl" +Br,(2)

N&u phan trng (1) x4y ra hoan toan, khdi lugng mudi gidm:

0,2(127 - 35,5) = 18,3 (g)

Khi cd hai phan @ng (1) va (2) x4y ra hoan toan khoi lugng mudi giam:

0,2(127 - 35,3) + 0,4(80 - 35,5) = 36,1 (g)

Theo dé bai, khdi lugng mudi giam 93,4 - 66,2 = 27,2 (g)

Ta thdy: 18,3 < 27,2 < 36 => chiing t& phdn dng (1) xay ra hoan todn va c6

mot phan phan tng (2)

Goi n. =X thi khéi lugng cia mudi giam: 18,3 + x(80 - 35,5) = 27,2

<> x=0,2 (mol) —» nClz = %(0,2 +0,2)=0,2 (mol)
= VCl2 =448 (1)

— Ddp dn D.

Céau 33: Cho hoa tan hoan toan a gam Fe;O4 trong dung dich HCI, thu dudc dung
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dich D, cho D tdc dung véi dung dich NaOH du, loc k&t tha dé ngoai khong
khi d&€n khdi lugng khong d6i, thdy khéi lugng k&t tha ting 1én 3,4 gam.
Pem nung k&t tia d&n khdi lugng khdng ddi dude b gam chat rdn. Gid tri clia
a, b lan lugt 1a:
A. 46,4 va 48 gam B. 48,4 va 46 gam
C. 64,4 va 76,2 gam D. 76,2 va 64,4 gam.
Huéng din giai
Fe;0, + 8HCI — 2FeCl; + FeCl, + 4H,0
FeCl, + 2NaOH —» Fe(OH), + 2NaCl
FeCl; + 3NaOH — Fe(OH); + 3NaCl
4Fe(OH), + O, + 2H,0 — 4Fe(OH);

2Fe(OH); —L— Fe,0; + 3H,0
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Nhan xét: Ta thd'y Fe;0, ¢6 thé& viét dang FeO.Fe,04. Khi cho D tdc dung véi

dung dich NaOH, két tiia thu dudgc g(‘Sm Fe(OH), va Fe(OH);

D& ngoai khdng khi Fe(OH), — Fe(OH),

I mol Fe(OH)> — | mol Fe(OH);thém | mol OH khdi lugng tang 17g
0,2 mol Fe(OH), — 0,2 mol Fe(OH); thém | mol OH khoi lugng ting 3.4g

MEe0 = MRe,0, 7 MeeOH), = 0,2(mol)

0.2 mol Fe;04 — 0,3 mol Fe,04
a=232.0,2=46,4(g): b=160.03=48 (g) = DapanA.

Cau 34: Cho 8 gam hdn hgp A gdm Mg va Fe tdc dung hét véi 200ml dung dich

a.

b.

CuSO, d&n khi phin @ng k&1 thic, thu duge 12,4 gam chit rin B va dung dich
D. Cho dung dich D tdc dung vdi dung dich NaOH du, loc va nung k&t tda
ngoai khong khi d€n khoi lugng khong d6i thu dude 8 gam hdn hop gdm 2 oxit.
a. Khdi lugng Mg va Fe trong A 1an ludt la:

A. 4,8 va 3,2 gam B.3.,6 va 4,4 gam C.2,4va 5,6 gam D. 1,2 va 6,8 gam.
b. Nong do mol cda dung dich CuSO; la:

A.0,25M B. 0,75M C.0,5M D. 0,125M.
c. Th€ tich NO thodt ra khi hda tan B trong dung dich HNO; du 1a:
A 112 it B. 3,36 1it C. 4,48 it D. 6,72 lit.

Hudng din giai
Cdc phan tng: Mg + CuSO,; — MgSO, + Cu
Fe + CuSO,; —» FeSO,; + Cu
Dung dich D gdm MgSO, va FcSO,, chit rin B bao gdm Cu va Fe du.
MgSO, + 2NaOH —» Mg(OH), + Na,SO,
FcSO; + 2NaOH — Fe(OH), + Na.SO,

Mg(OH), —% 5 MgO + H,0

4Fc(OH); + 0, —— 2Fc,0; + 4H,0

Goi x,y 1a s6 mol Mg va Fe phén tng. Sy ting kh&i lugng tir hdn hop A (gbm
Mg va Fc) — hdn hgp B (gom Cu va Fe ¢6 thé du) 1a:

(64x + 64y) — (24x + 56y)=124-8=44

Hay: 5x + y=0,55(1)

Khdi lugng cdc oxit MgO va Fe,03: m = 40x + 80y = 8

Hay: x + 2y =02 (2)

Tu (1) va (2) tinh duge x = 0,1 va y = 0,05

my, =240, =24 g m.=8-24=56g = PapanC.

=x+y=015=C,, = %-{;:(>,75M — Pép 4n B.

L]

n
CuS0,
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C.

Hbn hgp B gdm Cu va Fe dv, ne,= 0,15 mol; ng.= 0,1 - 0,05 = 0,05 mol
Khi tdc dung vdi dung dich HNO;:

+3 +2
Chatkhtr 1a Fe vi Cu: Fe — 3e — Fe Cu - 2 — Cu
‘ 0,05 0,15 0,15 0,3
+5 +2

Chitoxi h6ala HNOs;: N + 3¢ ——> N (NO)

3a a
Theo phuong phdp bdo toan electron, ta ¢6: 3a =0,15 + 0,3 = a =0,15 mol
= Vno =0,15.22,4 = 3,36 lit = Dap 4an B.

Cau 35: Cho 4,48 lit CO (dktc) tdc dung v8i FeO & nhiét dd cao mot thdi gian,

sau phan #ng thu dugc chat rin X 6 khdi Iugng bé hon 1,6 gam so véi khéi
luong FeO ban diu. Khéi lugng Fe thu dugc va % thé tich CO, trong hdn hgp
khi sau ph&n tng 14n lugt 1a: :
A. 5,6 gam; 40% B.2,8 gam;25% C.5,6 gam;50% C. 11,2 gam; 60%

' ‘Hudng din gidi

0
FeO + CO———Fe +CO,
1,6

Myigm = Mogoxit da phintng ) = Tg = 0,1 (mol)
= ng, = nCOZ =0, (mol) = mg, =0,1.56 = 5,6 gam (*)

Theo bao toan nguyéﬂ t0: n hdn hyp khi sau phan dng = nCO(han dawy = 072 (mOI)

= % thé tich khi CO, = %XIOO% = 50%(**)

>

Tir (*) va (**) =>PapanC

Cau 36: Nung 47,40 gam kali pemanganat mot thdi gian thdy con lai 44,04 gam
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chat rin. % khdi lugng kali pemanganat da bi nhiét phan 1a

A. 50%. B. 70%. C. 80%. D. 65%.
Huéng dan gidi

2KMnO, — 5 K;MnO;+ MnO, + O, 1

P6 gidm khai lugng ctia chit rin = Mg, = 474 — 44,04 = 3,36 gam

= n02 =3,36:32=0,105 mol = mKMnO4 tham gia = 0,105.2 = 0,21 mol

0,21.158 .
= % Micpno, phan ing = ’—47——;——.100% =70% = Pap anB

’
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Chuyén dé 3.
PHUONG PHAP AP DUNG DINH LUAT BAO TOAN DIEN TiCH

A. NOI DUNG PHUGNG PHAP

I. NOI DUNG:
- Trong phén ttng trao d6i ion, va trong mot dung dich:

Téng dién tich 4m = tdng dién tich duong
- Hé qua: Téng s6 mol cation = tdng s86 mol anion

chulion = anmi(m
II. PHAM VI AP DUNG:
- Dinh vt bdo toan dién tich dugc 4p dung trong cdc trudng hgp nguyén i,
phén i, dung dich trung hoa dién.
- Trong phdn ¥ng trao ddi ion ctia dung dich chit dién li trén co sd cla dinh
ludt bdo toan dién tich ta thdy cé bao nhiéu dién tich dwong hodc 4m cida
cdc ion chuy€n vao trong k€&t tiia hoac khi tich ra khdi dung dich thi phai trd

lai cho dung dich bdy nhiéu dién tich duong hodc am.

B. BAI TAP MINH HOA ‘
Dang 1: Ap dung don thudn dinh luat bao toan dién tich
Vi dy 1 : Trong mot dung dich ¢6 chitc a mol Ca®*, b mol Mg, ¢ mol CI', d mol
NO;™. Biéu thifc lién hé giita a, b, ¢, d la:
A 2a+2b=c+d B.a+b=2c+2d
Ca+2b=c+d D.2a+b=c+2d.
Huéng din giai
Trong mot dung dich téng dién tich dudng clia cic cation bing t6ng dién tich
am cla cdc anion.
Dodétaco:2a+2b=c+d = Pdpan A.
Vi du 2 : Mot dung dich ¢6 chita 4 ion vé6i thanh phan : 0,01 mol Na*, 0,02 mol
Mg™, 0,015 mol SO2™ , x molCl. Gi trj clia x I

A.0,015. B. 0,035. C.0,02. D. 0,01.
Huéng din giai

Ap dung dinh ludt bdo toan dién tich ta cé:

0,01.1 +0,02.2=0,0152+x.1=x=0,02

= Pdp an C
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Dang 2: K&t hgp v6i dinh luit bao toan khdi lugng
Vi du 3 : Dung dich A chita hai cation 1a Fe**: 0,1 mol va A13+_: 0,2 mol va hai
anion la CI™: x mol va SOi_ : y mol. Pem c& can dung dich A thu dudc 46,9
gam hdn hdp mudi khan. Gi4 tri clia x va y 1an luot 1a:
A.0,6va0,l B.0,3va 0,2 C.0,5va 0,15 D.0,2va 0,3
Hudng din gidi
Ap dung dinh ludt bdo toan dién tich ta ¢6:
0,1.2 4023 =x.14y.2 = x + 2y = 0,8 (%)
Khi ¢6 can dung dich khdi lwgng mu6i = £ khdi lwgng cdc ion tao mudi
0,1.56 +0,2.27 + x.35,5 + y.96 = 46,9 = 35,5x + 96y = 35,9 (**)
Tr(*)va (**)y=> x=0,2;y=0,3
= PapanD.
Vi du 4 : Chia hén hgp X gém hai kim loai c¢6 hod tri khong ddi thanh 2 phin
bing nhau.
Phan 1: Hoa tan hoan toan bing dung dich HCI du thu dude 1,792 lit H, (dkic).
Phan 2 : Nung trong khong khi du thu duge 2,84 gam hdn hdp rdn chi gém
cdc oxit. Khoi lugng hdn hdp X 1a
A. 1,56 gam. B. 1,8 gam. C. 2,4 gam. D. 3,12 gam.
Huéng din gidi
Nhén xét: Tong s& mol x dién tich ion duong (ctia hai kim loai) trong hai phén Ia
biing nhau = Téng s& mol x dién tich ion 4m trong hai phdn ciing bing

nhau

0™ e 2C1

Mitkhdc: n _=n  =2n, = u-9—2:0,08m01
cl H 2 224

= Nogrong oxiy = 0,04 (mol)
=> Trong mot phﬁn: Miim joai= Moxit — Moy = 2,84 — 0,08.16 = 1,56 gam
= Khéi lugng hdn hgp X = 2.1,56 = 3,12 gam
= PapanD
Vi duy 5 : 100ml dung dich X chira cdc ion Ca**: 0,1 mol; NO; : 0,05 mol; Br:
0,15 mol; HCO;: 0,1 mol va mdt ion ciia kim loai M. Cd can dung dich thu

dudc 29,1g mudi khan. Ion kim loai M Ia ion nao va tinh ndng dd cda né
trong dung dich.
A.Na*va 0,ISM  B.K'va0,IM C.Ca**va0,I5M D.K"'vaIM
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Huéng din gidi
Goi n la dién tich clia ion kim loai M: x 12 s& mol ctia M"™
Ap dung DPLBTDT,tacéd: 0,1.2+xn=0,05+0,15+0,1 - xn=0,1

Mat khdc: muyus =M~ 2. +My e +M

Ca NO; T M T Myco;
0,1 M
<> 0,1.40 + (M) +0,05.62 + 80.0,15+0,1.61 =29,] > — =39 < M =39n
n n
~ e z e -~ ~ + 3 s Ve ~ ~ 0,1
Trong s6 cdc ddp 4n da cho thi K™ a ddp an pht hgp va CK+ = o1 =1 (M)

= Pap 4an D.

Dang 3: Két hgp vdi bdo toan nguyén to
Vi du 6 : Cho hdn hgp X gdm x mol FeS, va 0,045 mol Cu,S tdc dung vira du
vdi HNO; lodng, dun néng thu duge dung dich chi chda mudi sunfat clia cdc
kim loai va gidi phdng khi NO duy chat. Gid tri cla x 1a:
A. 0,045 B. 0,09. C.0.,135. D. 0,18.
Huéng din giai
- Ap dung bdo toan nguyén (5
Fe™: x mol; Cu**: 0,09 mol: SOi_ 1 (2 4 0,045) mol
- Ap dung dinh ludt bdo toan dién tich (trong dung dich chi chira cdc mudi
sunfat) ta ¢6: 3x +2.0,09 = 2(2 + 0,045) = x=0,09
=>Dapan B
Vi du 7 : Dung dich X ¢é chita S jon : Mg™, Ba™ , Ca™*, 0,1 mol C1” va 0.2 mol
NO; . Thém din V lit dung dich K,CO; IM vao X dén khi dugce luong két
tda 16n nha't thi gid tri V (5i thi€u cin diing 1a
A. 150ml B. 300ml C. 200ml D. 250ml
Huéng din giai
C6 thé quy ddi cac ion Mg™, Ba™, Ca™ thinh M™ (xem thém phuong phép
quy ddi)
M™ +CO;” — MCO, {
Khi phdn @ng k&t thiic, phin dung dich chta K*, CI™ va NO,
Ap dung dinh ludt bdo toan dicn tich ta ¢6:

Der =0 Moy 0,1 +02=03mol=2.ny o,

= nKZCO3 =0,15 mol
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\Y =0,15.1=0,15/=150 m/

= PdpédnA

Dang 4: K&t hgp véi viéc vié’t phudng trinh ¢ dang ion thu gon
Vi du 8 : Cho tan hoan toan 15,6 éam hdn hop gébm Al va Al Os trong 500ml
dung dich NaOH IM thu dugc 6,72 lit H, (dktc) va dung dich D. Thé tich HCI
2M cén cho vao D dé dudc lugng két tia 1dn nha't 1a:
A. 0,175 1it B. 0,25 lit C. 0,255 1t D. 0,52 lit.
Hudéng din gidi :
Trong dung dich D ¢ chita AlO,” va OH™ (néu du). Dung dich D trung hoa

védiénnén n _+n _=n _=0,5mol

, AlO;  OH Na*
Khi cho HCl vao D:
H + OH —— HO

H* + AlO;"+ H,0 —— AI(OH);
Dé thu dudc Irgng két tha 16n nhat thi: n..=n +n _=0,5mol

AIO;  OH

Thé tich dung dich HCI 1a: V= (—)25 =0,25 lit
= Pap anB.

Vi du 9: Dung dich X ¢6é chita: 0,07 mol Na*; 0,02 mol SO,* va x mol OH".
Dung dich Y ¢6 chtta ClO,™; NO3™ va y mol H*. T6ng s& mol ClO,” vad NO;~
la 0,04. Tr@n‘X va Y duge 100ml dung dich Z. Dung dich Z ¢6 pH (bd qua
sir dién li ciia H,O) la:

Al B. 2. C. 12. D. 13.

(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)
Hudéng dan gidi

- Ap dung dinh luat bdo toan dién tich cho dung dich X ta dugc:

x = 0,07 - 0,02.2 = 0,03 mol
- Ap dung dinh ludt bdo toan dién tich cho dung dich Y ta dudc: y = 0,04 mol
— Trdn dung dich X va dung dich Y xay ra phan tng:

H" + OH — H,0

0,03 0,03

= npae= 0,04 - 0,03=0,0l mol = [H']=100'"M = pH = 1.

= PapanA.
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Vi du 10: Dung dich X chtta cdc ion: Ca™, Na™, HCO; va CI" . trong d6 s6 mol
cua ionCl™ 1a 0,1. Cho —;— dung dich X phdn @ng v§i dung dich NaOH (du),

thu duge 2 gam k& tha. Cho 1/2 dung dich X ¢on lai phin ting véi dung dich
Ca(OH), (dw), thu duge 3 gam k€t wia. Mat khdc, n€u dun s6i d€n can dung
dich X thi thu dugc m gam chdt rin khan. Gid tri cia m 14

A. 921 B. 9,26 C.8,79 D.7.47
(Trich dé thi tuvén sinh BPai hoc khéi B ndm 2010)
Huéng din giai

* —;— dung dich X tdc dung v&i dung dich NaOH du:

HCO;” + OH™ —» COy” + H,0
Ca™ + CO;" — CaCO3d
0,02 0,02 0,02

Ta cé: =0,02mol = n_,, =0,02 mol

Neuco, = 100 Ca

* % dung dich X tdc dung vdi dung dich Ca(OH), du:

HCO;” + OH™ — CO;™ + H,O
0,03 0,03
Ca’ + CO;" = CaCOyd

0,03 0,03

3
— = (),03 mol

Ta c¢6: nCHCO3 = 1_66

Ca(OH), du = CO;*” hét theo pit ta ¢6: n o 0,03 mol
3
Ap dung dinh ludt bio toan dién tich cho dung dich X ta ¢6:

n ,=n__+n __-2n_, =0,1+0032-720,02.2=0,08 mol
Na Cl HCO3 Ca~

Khi ¢6 can dung dich X xdy ra phdn &ng:
2HCO, —“ €O + COT + HO
0,06 0,03
Vay: sau khi cd can trong m (g) chatrin co: Ca*"; Na*; Cl'; COy™
= m=0,04.40+0,08.23 +0,1.35,5 + 0,03.60 = 8,79 (g)
= Papan C.
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Dang 5: Bai toan tong hgp

Vi duy 11 : Hda tan hoan toan 10 gam hdn hgp X gbm Mg va Fe bing dung dich

HC1 2M. K&t thiic thi nghiém thu duge dung dich Y va 5,6 lit H, (dkte). pé
k&t tha hoan toan cdc cation ¢6 trong Y cin vira di 300ml dung dich NaOH
2M. Thé tich dung dich HCI da dung la

A. 0,2 1it. B. 0,24 lit. C.0,3 1t D. 0,4 1it
Huéng din gidi
n =n = Nnuon = 0,6 (mol)
Na™ OH~

Vi

60

Khi cho NaOH vao dung dich Y (chia cdc ion: Mg™; Fe™: H du; ClI7) céc
ion duong sé tic dung véi OH™ d€ tao thanh k&t tha. Nhu vay dung dich thu

~

dugc sau phdn @ng chi chita Na* va CI”
=0,6

= n__=n ,=06=n
H

cl Na*
= Vyer= 922 =0,31lit= PapanC
du 12 : Cho 20 gam hén hgp X gdbm Fc, FeO, Fe;0;, Fe;0; tan vita hét trong
700ml dung dich HC] IM thu duge 3,36 lit H, (dktc) va dung dich D. Cho dung
dich D tdc dung véi NaOH du, loc k&t tha va nung trong khdng khi dén khoi
lugng khong ddi thu dude chatrdn Y. Khéi lugng rin Y Ia:
A. 16 gam B. 32 gam C. 8 gam D. 24 gam.

Huéng din gidi

Fe + 2HCI — FeCl, + H,T
FeO + 2HC] — FeCl; + H.O
Fe;04 + 8HCI — 2FcCls + FeCl; + 4H.0
Fe,0; + 6HCl — 2FeCl; + 3H,0
FeCl, + 2NaOH — Fe(OH), + 2NaCl
FeCl; + 3NaOH — Fe(OH); + 3NaCl

4Fe(OH), + 0, —“ 5 2Fe,0, + 4H,0
2Fe(OH); —Y 5 Fe,0; +3H,0

Ap dung dinh ludt bio toin dién tich ta cé:

S6 mol HCl hoa tan Fe la: n, =2n,_ = 2539: 0,3mol
2

3

S8 mol HCI hoa tan cdc oxit=0,7 - 0,3 = 0,4 mol

Theo dinh ludt bdo toan dién tich ta ¢6:
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I 04

n =—n =-—=0,2 mol
O (rongoxity 2 Cl 2
m .—-m . 20-02.16
X! ) — M _
nFc(lmng X)) o == = 0,3 mol
56 56

Sd db hop thic:
0,3 mol Fe — 0,15 mol F¢.0; — ch’Oz:(),IS.IGO:ZAfgam

= Pap an D.

B.BAI TAP AP DUNG

Cau 1: Trong mot dung dich chita a mol Na*, b mol Ca", ¢ mol HCO;™ va d mol
CI'. Biéu thife lién hé trong dung dich la:

Aa+2b=2c+d B.a+2b=2c+2d

C.a+2b=c+d D.2a +2b=2c +d.
Huéng din gidi

Ap dung dinh luit bio toan dién tich, ta cé: a+2b=c+d

= PdpanC.

Cau 2: Thém m gam kali vao 300ml dung dich chita Ba(OH), 0,I1M va NaOH
0,IM thu dudgce dung dich X. Cho tir ti¥ dung dich X vao 200ml dung dich
AL(SO,); 0,1M thu duve k&t tha Y. PE thu duge lugng k&l tha Y 16n nha' thi
m cé gid u la:

A, 1,59 B. 1,17 - C. 1,71 D. 1,95.
(Trich dé thi tuyén sinh Cao ddng khdi A,B)
Huéng dan giai
Dung dich X chita Ba™; K*; Na"; OH".
Khi cho dung dich X vao dung dich AL(SOy)s, dé thu dugc k&t tha 16n nhat
thi khi d6 k&t tia tdch ra khéi dung dich. Dung dich tao thanh gém: K*, Na”,
SO,*". Ap dung dinh luat bao toan dién tich, ta c6:

n _+n =n_, —=n = 3.0,02-0,03 = 0,03 mol
K K

Nat 504
= mg =0,03.39=1,17 (g) = bdp dnB.

Céu 3: Dung dich A chta cdc ion AlI'" = 0,6 mol, Fe**= 0,3 mol, CI" = a mol,
SOi’ = b mol. C6 can dung dich A thu dugc 140,7 gam. Gid tij cia a va b
1an lugt la:

A.0,6va 09 B.0,9va 0,6 C.0,3va 0,5 D. 0,2 va 0,3.
(Trich dé thi tuyén sinh Cuo ddng khdt A,B)

61



Ki) thudt gidi nhanh BTTN Héa dai cuong - v6 cd - P6 Xudn Hung

Huéng din giai
Ap dung dinh ludt bdo toan dién tich, ta cé:

{a+2b:0,6.3+0,3.2=2,4 {a=0,6
35,5a + 96b = 140,7 - (0,6.27 + 0,3.56) = 107,7:> b=0,9
= Pap an A.

Céu 4: Hoa tan hoan toan 2,81 gam hdn hgp gdbm Fe,0;, MgO, ZnO trong
500ml! dung dich axit H,SO,4 0,IM (vira dd). Sau phdn @ng ¢6 can dung dich
mudi thu dudc bao nhiéu gam mudi khan?

A.6,81g B.4.81g C.38l1g D.5.8lg.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din giai

Khi cho hdn hgp cdc oxit kim loai tdc dung véi dung dich H.SO, lodng, ion
SO2™ thay thé cho nguyén tlr oxi trong oxit.
Ap dung dinh luit bdo toan dién tich, ta c6: NG (rongoxit) :ngoz_ =(),05 mol
: 503
= Mim loai = Mpp oxit— Moxj {trong uxil) = 2’81 - 0,0516 = 2,01 (g)

Vﬁy Myydi = Miim logi + msoz_ =2,01 +0,05.96 = 6,81 (g)
4

= Bép an A,

Cau 5: Cho 100ml dung dich A chia Na,SO,4 0,1M va Na,CO; 0,2M tdc dung
vira di véi 100ml dung dich B chita Ba(NOs), va Pb(NO;;)z. 0,05M tao két
tda. Tinh ndng d6 mol cia Ba(NO;), va khéi lugng chung ciia céc két tda?

A.0,25M va 66,2g - B.0,15M v 6,62g
'C.0,25M va 6,62g D. 0,15M va 66,2g
Huédng dén gidi

Theo PLBTBT cdc ion SO%_, CO§~ phin tng véi Ba** va Pb* theo (i 1&
mol 1:1. Pién tich cdc ion trén bing nhau vé gi4 tri tuyét ddi. Nén ta c6:

> (SO +CO3 )= n(Ba** +Pb*") «>0,1(0,1 +0,2) = 0,1(x +0,05)
=x=C_,, =0.25M)

Khéi lugng chung cda cdc k&t tha ( BaSO, + PbSO, + BaCO; + PbCO;) la:

m=m +m +m +m
soF” €03 Ba?t pptt

= 0,1.0,1.96 + 0,1.0,2.60 + 0,25.0,1.137 + 0,05.0,1.207 = 6,62 (g)

= Pdp an A.
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» Nhdn xét: D6i véi bai todn trén néu gidi quyét theo phudng phép dai so
bing cdch vi€t phudng trinh rdi tinh todn theo phuong trinh s& gap ric roi vi
khéng dii dir kién d€ dinh lugng duge khdi lugng ting loai k&t tha. Phuong
phdap BTDT trong truding hdp nay 14 mot gidi phdp 6 w.

Céu 6: Dung dich X c6 chita cic ion Ca™, AI**, CI". D€ k&1 tha h&t ion CI” trong
100ml dung dich X cin ding 700ml duhg dich chia ion Ag* c6 ndng do la
IM. C6 can dung dich X thu dudc 35,55 gam muéi. Tinh néng d6 mol cic
cation tuong Ung trong dung dich X.

A.04va03 B.0,2va 0,3 C.1va0,5 D.2val.
Hudng din gidi
Goi a, b 1dn lugt 1a s6 mol ciia Ca® va Al

Tacé:n =n ,=0,7mol
Ci Ag

Ap dung dinh ludt bdo toan dién tich, ta ¢6: 2a + 3b =0,7 (1)

Ta c6: Mupuai = Meation ¥ Manjon

= 40a + 27b = 35,55 - 0,7.35.5 = 10,7 )
=0,2 Ca*"|=2M
Tl‘r(l)vﬁ(Z):>{a = [ca?'] = PapanD
b=01 " |[ar*]=1m

Céu 7: M6t dung dich chita 0,02 mol Cu**, 0,03 mol K*, x mol CI” va y mol
SO?{. Tdng khéi lugng cdc mudi tan cé trong dung dich 1a 5,435 gam. Gi4
tri clia x va y lan luot 1a: )

A. 0,03 va 0,02 B.0,05va 0,01 ¢€.0,01va0,03 D.0,02va0,05.
Huéng din gidi

Ap dung dinh ludt bdo toan dién tich, ta ¢6:

X +2y=0,02.2+0,03 =0,07 n

Ta lai ¢6: Muusi = 2 Meation + 2. Manion

= 35,5x + 96y = 5,435 - (0,02.64 + 0,03.39) = 2,985 2)

= 0,03 )
Tir (1) va (2) = {X o, PR AN A

C4u 8: Chia hdn hgp 2 kim loai A, B ¢6 héa tri khéng d6i thanh 2 phin bing
nhau:

- Phin 1: tan h&t trong dung dich HCI, tao ra 1,792 lit H, (dktc).

- Phén 2: nung trong khong khi d&n khoi ludng khong d6i thu dude 2,84 gam chat
rin. Khai lugng hdn hgp 2 kim loai trong hdn hop diu 1a:
A. 24 gam B. 3,12 gam C.2,2 gam D. 1,8 gam.
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Huéng din giai
Nhan xét: S& mol dién tich ctia hai kim loai A va B trong 2 phan l1a khdong
thay ddi, do d6 s& mol dién tich Am trong 2 phan 1 nhu nhau.
ViO0* < 2CI nén:

1 L LTY6
nO(lr()ngoxit) '__z—nCl(tr(mgmu(fi) - I]H’) - 2

=0,08 (mol)

Miim logi = Moxi— Mo = 2,84 — 0,08.16 = 1,56 (g)
Kh&i luong trong hdn hop ban dau la; m = 2.1,56 = 3,12 (g) = Pdp 4n B.

Cau 9: Dung dich A ¢6 chia 5 ion: Mg, Ba®*, Ca*", 0,2 mol CI” va 0,3 mol

NO,. Thém dan V lit dung dich Na,CO; 2M vio A dén khi dudc lugng két
tha I6n nhat. Gid tri cua V la:
A. 150ml B. 300ml C. 125ml D. 250ml.
Huéng din giai
Phudng trinh ion rit gon:
Mg** + CO;” —— MgCOsl

Ba’ + CO;” ——> BaCOsd

Ca™ + CO;” ——> CaCO:d
Khi phdn ng k&t thic, cdc k&t tia tach khdi dung dich, phan dung dich chta

Na*, CI” va NO;~. bé trung hdoa diénthii n . =n _+n _=0,5mol
Na Ci NO3
no+ 0,5
=V Na :—4’—-:(),125(1):125ml = Pdp 4n C.

ddNa,CO, —
2C03 [Na*}

Céu 10: Dung dich A chita cdc ion CO;>", SO;*", SO,*, 0,1 mol HCO;™ va 0,3

64

mol Na*. Thém V lit dung dich Ba(OH), IM vao dung dich A thi thu dugc
Iugng két tha 16n nhat. Gid tri cia V la:
A. 0,15 B.0,2 C.0,25 D. 0,5
Huéng din gidi
Néng do cac ion [Ba®*] = IM; [OH] = 2M. P& thu dugc lugng két tda 16n
nh4t, cin 0,1 mol OH™ d€ tdc dung hét véi HCO;™ .
HCO;” + OH — COy” + H,0
Mait khéc, cdn 0,3 mol OH™ d€ trung hda Na*.
Vay tong s6 mol OH canla 0,1 + 0,3 = 0,4 mol = Ny omy, = 0.2 mol

Thé tich dung dich Ba(OH), la: V= —01—2 =0,2 lit => Ddp 4n B.
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Cau 11: Cho tan hoan toan 10 gam hdn hdp Mg va Fe trong dung dich HC1 4M
thu dugc 5,6 lit H, (dktc) va dung dich D. D€ k&t ta hoan toan céc ion trong
D can 300ml dung dich NaOH 2M. Thé tich dung dich HCI da ding 1a:
A. 0,11t B. 0,12 lit C. 0,15 1t D. 0,2 lit.
Huéng din gidi
Khi cho 0,6 mol NaOH vao dung dich D chtta Mg”*; Fe** va H' (néu du) tich
ra khoi dung dich D. Dung dich tao thanh chita CI” phdi trung hoa dién v6i

0,6molNa™ n__=n_, =0,6 mol
Cl Na

= Vo = 9;;—6— =0,15 lit = Pap an C.

Cau 12: Cho a(g) hdn hgp 2 kim loai Na, K vio nudc dugc dung dich X va
0,224 lit khi H, (dktc). Trung hoa hét dung dich X can V lit dung dich H,SO,
0,1M. Gid tri cia V la:

A.0,15 B. 0,10 C.0,12 D. 0,20.
Hudng din giai
Ta c6 sd dd chuyén hoa ciia H,0 khi phan tng v6i Na, K 1a:

H,O —» —;—Hz + OH

24
= n__=2n, =2.9l2———=0,02 mol
oH 2T 224
Phdn g khi trung hoa dung dich X: H* + OH~ — H,0
= n +‘"=n ~=0,02 mol
H OH
1 , 0,01
= nH2804 —EnHJ' =0,0l mol = V= —0—1— =0,1 it

= PapanB. <
Cau 13 Cho x(g) hdn hgp kim loai gdm Na, K, Ba vao H,O (du) dugc 500ml
dung dich X ¢6 pH = 13 va V lit khi (dktc). Gid tri cha V la:
A. 0,56 1it B. 1,12 lit C. 2,24 1it D. 5,6 1it.
A Huéng din giai
pH=13 = pOH=14-13=1 = [OH]=0,IM
= nOH_ =0,1.0,5 = 0,05 mol

Mat khéc, khi kim loai tdc dung véi H,O tao dung dich kiém, ta c6 so dd:

H,0 — %Hz + OH"
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= ny =ln _ =l.0,05=0,025 mol = V =0,56 (1)
2 2 OH™ 2 Hy
= Pdp an A.

Céau 14; Mot dung dich cb chita cac ion: Ba®: 0,IM, Na*: 0,15M, AP’*: 0,1M, NO;~
:0,25M va CI": aM. Gid tri cia a 1a:

A.04 B. 0,35 C.0,3 D. 0,45.
Huéng din gidi

Ap dung dinh lut bio toan dién tich, ta c6:

0,12+0,15+0,1.3=025+a = a=04M

= DapanA.

Céau 15: Mot dung dich ¢6 chita cic ion: x mol M, 0,2 mol Mg*, 0,3 mol Cu*™, 0,6
mol SO,*, 0,4 mol NO5™. C6 can dung dich nay thu dugc 116,8 gam hdn hgp
cdc mudi khan. M la: _

A.Cr : B. Fe C. Al D.Zn. .
Hudng din gidi
Ap dung dinh luit bio toan dién tich, ta c6:
3x+0,22+03.2=0,62+04 = x=0,2mol
Ta céd: mpusi= mM3Jr +mMg2+ +m

+m +m

a? soi” NOg
= 116,8 =0,2.My + 0,2.24 + 0,3.64 + 0,6.96 + 0,4.62
= My=52=MIaCr = PapdnA.

Céau 16: Cho m6t miu hgp kim Na — Ba tdc dung véi nudce du, thu dugc dung
dich X va 3,36 lit H, & (dktc). Thé tich dung dich H,SO, 2M cén dung dé
trung hoa dung dich X 1a:

A. 150ml B. 75ml C. 60ml D. 30ml.
Huéng dan gidi
3,36

Ta c6: ny = =0,15mol
2

Phuong trinh phdn dng clia Na, Ba véi H,O:
2Na + 2H,0 —— 2Na® + 20H + H,
Ba + 2H,0 — Ba’ + 20H + H,
Theo phudng trinh phéan ting (1), (2) ta c6: nOH_ = nHz =2x0,15=0,03mol
Phuong trinh phdn ¢ng trung hda: H" + OH™ —— H,0
0,3 0,3
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= nHzS04 = 0,15 mol

= VH2504 = 921—5 = 0,075 (1it) = 75ml
= Déapan B.

Cau 17: Cho 3,75g hén hgp A gdm Mg va Al vao 250ml dung dich X chita HCI
IM va H,SO4 0,5M, dudc dung dich B va 3,921 H, (dktc). C6 can ddB thu
dugc m(g) mudi khan. Tim m? : _

A. 19,3¢g - B. 17,425g<m <19,3g

C.17,425¢g D. 17,425g < m <19,3g
Huwéng din gidi

ny, = 0,175(m01);nH+(X) = 0,50(mol)

Mg+2H" - Mg** +H,

Al+3H" — A + %Hz

=Ny = 2nH2 =0,35mol < Dy xy ™ dung dich B con du axit.

Nhén thdy: HCl va H,SO, phin ttng ddng thdi do dé vdi cdc didu kién cta bai
khoi lugng mudi thu duge chi xét dudc trong mot khodng, khong tinh dugc
gid tri cu thé.

A 4 I
Ap dung BLBTKL: myg = My + msoﬁ‘ + mcr

Trong dung dich X, ta ludn cé:

24w =20 <>2n_, +n__=n__ =0,35
SO% al H

v" Gid stt dung dich HCI phén @ng trudc: ncr =0,25(mol) .

0,35-0,25
Syl
m =3,75+0,25.35,5+0,05.96 =17,425 (g)

v" Gid st dung dich H,SO, phan @ng trudc: B = 0,25 (mol)
4

—n =0,05 (mol)

- D= 0,35-2.0,125=0,1 (mol)
m=3,75+0,125.96+0,1.35,5=19,3(g)
Viy 17,425g < m < 19,3g
= Ddpén B.
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Céu 18: Tron 100ml dung dich AICl; 1M v6i 200ml dung dich NaOH 1,8M thu
dugc k&t tha A va dung dich D.
a. Khoi lugng két tiia A 1a:
A.3,12 gam B. 6,24 gam C. 1,06 gam D. 2,08 gam.
b. Néng dd mol clia cdc chit trong dung dich D la:
A. NaCl 0,2M va NaAlO, 0,6M B. NaCl 1M va NaAlO, O 2M
C. NaCl 1M va NaAlO, 0,6M D. NaC1 0,2M va NaAlO, 0,4M.
Huéng din gidi
Ta c6 th€ st dung dinh lut bio toan dién tich:
nm3+ = 0,1mol; ncr = 3.0,1 = 0,3mol

n_,=n__=0,218=0,36mol
Na OH '

Sau khi phén tng két thiic, k€t tha tdch ra, phan dung dich chita 0,3 mol CI”
trung hda dién vdi 0,3 mol Na*, cdn 0,06 mol Na* nita phai trung hda dién
v6i mot anion khdc, chi ¢6 thé 1a 0,06 mol AlO,™. Con 0,1 — 0,06 = 0,04 mol
AP** tich ra thanh 0,04 mol AI(OH);. K&t qua trong dung dich chita 0,3 mol
NaCl va 0,06 mol NaAlO,.

. Myyon), = 0,04.78 = 3,12 (g)

= Dap an A.

03 . 0,06
b. CM(NaCl)=6‘3"‘1M CM(NaAro )" 03

’

—=0,2M

= Pap an B.
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Chuyén d¢ 4.

PHUONG PHAP TRUNG BINH
A. NOI DUNG PHUGNG PHAP:
Phuong phap ding céac gia tri trung binh:

Nbi dung ciia phuong phdp nay dugc chia thanh nhi€u dang:

Phuong phap khdi lugng mol trung binh (M)

Phuong phdp s6 nguyén tif cacbon trung binh
- Phudng phdp s6 nguyén ti hidro trung binh

- Phudng phdp gdc hidrocacbon trung binh

- Phuong phdp nhém chite trung binh

- Phuong phdp héa tri trung binh

DP6i véi vo cd thudng chi st dung 2 phudng phdp: khdi luvgng mol trung binh
(M) va héa tri trung binh.

1. Phuong phap khéi lugng mol trung binh (M):
a. Khai niém:

Khéi lugng mol trung binh (KLMTB) ctia hdn hgp 1a khéi lugng cia mot
mol hdn hop dé.

b. Coéng thitc tinh KL.MTB:

ﬁ: my, _ Mlnl +M2n2 +....+Mini

(1)

LAY n, +Il2 -+—....+Il1

Trong d6 : my;, 12 t8ng s6 gam clia hdn hop.
Ny, 12 t6ng s6 mol ctia hdén hop.
M,, M,..M; 14 kh&i lugng mol ciia cdc chat trong hdn hgp.
n;, ny... n; 1a s& mol twong ¢ng cla cdc chat.

* P3i v6i chat khi vi thé tich ti 1& vdi s6 mol nén (1) dugc viét lar:

MIV1 +M,V, +....+MiVi
Vl +V, +....+Vl

M =

(2)
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¥ V@i V|, V.. Vi: 1dn lugt 12 thé tich c4c chit khi tuong ¢ng.
T (1) va (2) suy ra: ﬁ: Mix;+Mx, +..+ M, (3)

Vi X, Xz, ... X; 12 thanh phdn % s6 mol hoic thé tich ( n€u hdn hop khi) tuong
itng clia cdc cht va dugc 14y theo s8 thip phan ( nghia 1a 100% tng véi x = 1).
Chii $: N&u hdn hgp chi ¢6 hai chdt c6 khdi lugng mol tuong dng M, va M,
thi cdc cdng thitc (1), (2), (3) dudc vi€t dubi dang:
Mn, +M,(n-n))

n

(1) suyra M =

M,V, +M,(V-V,)
v

(2) suyra M =

(3)suyra M =M;x + M, (1 - x)

Trong d6 n,, Vi, x 12 s& mol, thé tich, thanh phin % vé s& mol hoic thé tich
(h&n hgp khi ) clia chit thi M.

c. Tinh chat:

-M khong phai 14 hiing s ma c6 gid tri phu thudc vao thinh phan vé
ludng cdc chit trong hdn hop.

- Mludn nim trong khodng khéi lugng mol phan tif clia chdt nhd nhat va
16n nhat.

Mmin < M < Mmax

- Hn hop hai chdt A, B c6 M, < Mg c6 thanh phin tinh theo s§ mol tudng
ing 1a a%, b% thi : '

a% = b% = 50% a% < 50% < b% a% > 50% > b%
M:MA‘FMB ﬁ>MA+MB —M<MA+MB
2 2 2

2. Van dung trong gidi todn:
Trong vd vd, thudng gip cdc dang todn xdc dinh khdi lugng nguyén tif clia
2 kim loai thudc cting phdn nhém chinh va nim 2 chu ky k€& ti€p nhau; xdc
dinh thanh phdn hén hgp mudi ciing 1 cation hodc cliing 1 anion; xdc dinh
% s6 Iugng mdi ddng vi 1 nguyén t8; % thé tich cdc khi trong hdn hgp.
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* Chi ¥: Ngoai phuong phdp tri s§ trung binh trén ta con phuong phdp s&
hat trung binh
2w =€+ p+n=2Z+N
Vi cdc nguyén tliy dong vibén (Z < 82) taludncé : Z< N<1,5Z
Gi4 st trong nguyén ti s6 hatn=p=e =2
= 2h = 37 = Z = Zha /' 3 = Z = phin nguyén cia z .
(Chi dp dung cho nhitng nguyén tif ¢6 24, < 40)

B. BAI TAP MINH HOA
Cau 1: D€ hoa tan hoan toan 6,4 gam hdn hop gdm kim loai R (chi ¢6 ho4 tri
IT) va oxit cia né can vira di 400 ml dung dich HC1 IM. Kim loai R 1a:

A. Ba B.Ca C.Be D. Mg
(Trich dé thi tuyén sinh Cao ding ndm 2011)
Huéng din gidi

R + 2HCI — RCL, + H;

RO + 2HCl - RCl, + H,0O

Ta cé: nye = 0,4.1 = 0,4 mol = n_roy = 0,2 mol

NV
0,2

Theo tinh cht cia M e : M<32< M+ 16 = 16 < M < 32
= M=24 (Mg) = Bap an D.

Céau 2: Hoa tan hoan toan 6,645 gam hdén hgp mudi clorua ctia hai kim loai
ki€ém thudc hai chu ki k& ti€p nhau vio nuéc duge dung dich X. Cho toan bd
dung dich X tdc dung hoan toan vdi dung dich AgNO; (du), thu dudc 18,655
gam k€&t tha. Hai kim loai kiém trén la:

32

A . NavaK B.Rbva Cs C.Liva Na D.KvaRb
(Trich dé thi tuyén sinh Cao ddng ndm 2011)
Huéng dén gidi
Tacé: n = 18’655:0,13 mol

AgNO; — W
MCl + AgNO; - AgCld + MNO; (M Ia hai kim loai kiém).

0,13 mol 0,13 mol

= (M + 35,5).0,13 = 6,645 = M = 15,62

Ma 2 kim loai kiém thudc hai chu ki k& ti€p nhau = Li (7) va Na (23)

= Pédp an C.
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Cau 3: Cho 7,1 gam hdn hgp gém mot kim loai kiém X va mot kim loai
kiém th8 Y tic dung hét véi lugng du dung dich HCI loidng, thu dudc 5,6 lit
khi (dktc). Kim loai X, Y l1a

A. natri va magie. B. liti va beri.
C. kali va canxi. D. kali va bari.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)
Hudng din gidi

Ta cé: Ny, = 0,25 mol
Goi R 12 kim loai chung cho kim loai kiém X va kim loai ki€ém thd Y
R + nHCI — RCI, + gHzT (n 12 héa tri cfia R)

05 0,25
n

= Mg. — 0. 5 =7,1 =>Mr =14,2n
n

-~ Véin=1=>>Mr=14,2
n=2=>M;=284
—~ Nhung 1<n<2=14,2<My< 28,4
= 2 kim loai l1a Na (23) va Mg (24) = Pap an A.
Céu 4: Hoa tan hoan toan 2,45 gam hdn hop X gém hai kim loai klem thS vao
200ml dung dich HCI 1,25M, thu dudc dung dich Y chta cdc chit tan c6 ndng
dd mol biing nhau. Hai kim loai trong X 1a

A.MgvaCa B. Be va Mg C. Mg va Sr D.Be va Ca
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2010)
Hudng din gidi

Ta ¢6: npe=0,2.1,25 = 0,25 mol
Gi4 st 2 kim loai kiém thd 1a A va B.
Goi R 12 kim loai chung cho 2 kim loai kiém thS A, B.
R + 2HCI —» RCL, + H,
X
X ol

2
«2 ] AL nHCl
Gid st HCl hét = ng = — =0,125 mol

MR=£-£~196:>MA+MB—1962 39,2 (1&) = loai .

0,125
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Vay du axit.

Y c6 ndng d6 mol/l clia c4c chit bing nhau nén: n, = ng = nyq (du)
=2x +2x+x=0,25 (vdixIa sd molclia A)

2,45

—x=005 = M= = 24,5 = M, + M = 24,52 =49

Cép nghiém phi hdp la Be (9) va Ca (40) = Pdp an C.

Cau 5: Cho m gam hdn hgp bot X gdm ba kim loai Zn, Cr, Sn ¢6 s8 mol bing
nhau tic dung hét véi lugng dv dung dich HCI lofing, néng thu dudc dung
dich Y va khi H,. C6 can dung dich Y thu dugc 8,98 gam mudi khan. Néu
cho m gam hdn hdp X tdc dung hoin toan v6i O, (du) d€ tao hdn hgp 3
oxit thi thé tich khi O, (dktc) phin tng 13

A. 2,016 lit. B. 0,672 lit. C. 1,344 lit. D. 1,008 lit.
' (Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)’
Huéng dén gigi

— Ba kim loai Zn, Cr, Sn khi tdc dung véi dung dich HCI lodng, néng déu bi
oxi héa thanh s& oxi héa +2 nén: Goi R 14 kim loai chung cho Zn, Cr, Sn khi
tdc dung vdi dung dich HCL

— Do s6 mol 3 kim loai bing nhau nén: MR = 65+52+119 _ 236

3 3
- R + 2HCI —» RCL + H,
0,06 0,06
Ta c6: Npep, = ——8—98—— = (0,06 mol
2 236
(——3—— +71)

Theo ptpd: ng = Ngey, = 0,06 mol = s6 mol mdi kim loai Ia 0,02 mol
2
— Pt vdi oxi:
2Zn + O, — 2Zn0
0,02 0,01

2Cr + 2—02 — Cr,04

0,02 0,015
Sn + 0O, —- Sn0O,
0,02 0,02

= Zn02 = 0,045 mol :Voz = 1,008 lit
= Pdp 4n D.
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C4u 6: Cho dung dich chifa 6,03 gam hdn hgp gdm hai mudi NaX va NaY (X, Y

1a hai nguyén t8 c6 trong tu nhién, & hai chu ki lién ti€p thudc nhém VIIA, s&
hiéu nguyén tir Zyx < Zy) vao dung dich AgNO; (dw), thu dugc 8,61 gam két
tda. Phin trim kh&i luong clia NaX trong hdn hop ban diu 1a
A. 58,2%. B. 52,8%. C. 41,8%. D. 47,2%.
Huéng din gidi

Goi NaR 1a cong thirc chung ciia 2 mudi NaX va NaY.
NaR + AgNO; — AgR + NaNO,

I mol NaR — AgR khéi lugng tang: AM ting = 108 — 23 = 85g
Véy: x mol NaR — AgR khéi lugng ting: Am ting = 8,61 — 6,03 = 2,58¢g
= x= 298 003 mol = My = 2% =201

85 0,03

= IT/I—R =201 - 23 = 178 = khdng ¢é 2 halogen ndo thda man.
Vay X, Y 14n luot 13 F va Cl; két tia 1a AgCl
Ta ¢6: nnacy = Nager = 18—4’5% = 0,06 mol = my,c = 0,06.58,5 =3,51g

= Mn,r = 6,03 - 3,51 =2,52g = %NaF = —zis—z—.IOO% =41,8% = Pép an C.

§ S

Céu 7: Cho 1,9 gam hdn hgp mudi cacbonat va hidrocacbonat ctia kim loai kiém
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M tdc dung hé&t v6i dung dich HCI (dw), sinh ra 0,448 lit khi (& dktc). Kim loai
Mla
A. Na, B. K. C. Rb. D. Li
Huéng din giai '
Ta c6: neg =&4i8=0,02m01
2 224
Goi cdng thitc cia 2 mudi MHCO; va M,CO;.
MHCO; + HCl — MCI +CO,T + H,0
M,CO; + 2HCl — 2MCl + CO,T + H,0
Theo phuong trinh phin dng c6 :
1,9

0, =n.. =002(mol) = Mpy=—"-=95
hh ~Hco, (mol) hh 0.02

Theo tinh chit ctia M ta c6: MMHCO3 < Mph=95 < MM2C03

= My+61<95<2My+60=> 175<Mpu< 34 = Chicd Na théa min
= Péapén A.
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Cau 8: X 1a kim loai thudc phadn nhém chinh nhém II (hay nhém IIA). Cho 1,7
gam hdn hop gdm kim loai X va Zn tdc dung véi lugng duv dung dich HCI,
sinh ra 0,672 lit khi H, (dktc). Mat khac, khi cho 1,9 gam X tdc dung véi
lugng dv dung dich H,SO, lodng, thi thé tich khi hidro sinh ra chua dén 1,12
lit & (dktc). Kim loai X Ia:

A.Ba B.Ca C.Sr D. Mg.
(Trich dé thi tuyén sinh Cao Pdng khéi A,B)
Huéng din giai
Goi R 1a kim loai twong dudng thay cho X va Zn.
* 1,7 ghdn hop X, Zn tdc dung véi HC du:
R + 2HCl— RCl, + H,

0,03 0.672 =0,03 mol
22.4
= MR =61~;%=56,67 mA My, =65 >Mg = 56,67 = My < Mg = 56,67 (1)

* 1,9 g X tdc dung vdi H,SO, lodng, du:
X + HS0O, — XSO, + H,
1,12
22,4
Theo dé& bai thé tich khi hidro sinh ra chuta dén 1,12 lit = Ny, < 0,05mol

Ta co: n, = =0,05mol
2

Theo phudng trinh phan Gng:

By =Ny = ny < 0,05mol = Mx > L9 _38 2

T (1) va (2) = 38 < My < 56,67 (%)
= X 1a Ca vi Mc, = 40 thod man diéu kién (*) = Ddp én B.

Cau 9: Trong ty nhién, nguyén t8 déng c¢6 2 ddng vi 1a *Cu va “Cu . Nguyén i
khéi trung binh ctia dong 1a 63,54. Thanh phin phén trim t6ng s nguyén tff
cia ddng vi **Cu la:

A.27%. B. 50%. C. 54%. D. 73%.
(Trich dé thi tuyén sinh Cao Pdng khéi A,B)
Huéng dan gidi
Goi x 1a % s& nguyén tif ddng vi **Cu
= (1 - x) 12 % s6 nguyén ti¥ ddng vi *Cu
Tacéd: A = 63x +65(1 — x) = 63,54 = x = 73%
= Pap an D.
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Céu 10: Cho m gam hdn hgp bodt Zn va Fe vao lugng du dung dich CuSO,. Sau
khi két thic cdc phin @ng, loc bd phin dung dich thu dugc m gam bot rin.
Thanh phin phin trim theo khéi lugng clia Zn trong hdn hgp bot ban diu la:

A.90,27% B. 12,67% C. 85,30% D. 82,20%
(Trich dé tuyén sinh Pai hoc khdi A)
Hudéng din gidi

Vi c4c phédn g xdy ra: cing loai phan Gng oxi hoa ~ khir va hoan toan.
Do d6, c¢6 thé thay hdn hgp (Fe va Zn) = R (héa tri IT).
Phén @ng: R + Cu* — R + Cu (*)
m(g) m(g)
M e
Theo phudng trinh: R Yo < R =M, =64
m m

Bai todn chi tinh todn % nén ta xét hdn hgp kim loai trong 1 mol bt ki:
Véi Dyp = I mol = My = Dppe R =1.64=64 (g)
Pit nz, = x mol = ng. = (1 — x) mol

Ju——, + -
Theo cbng thibc: R = Mo * Mre _ 65x+36.(-x) =64 =>x = ngI

rlZn + nFe 1
8
65.2
65. :
Viy: %myg, = —2n = 220z - 9 1009 = 90,27%
m,, R 64
=> Pap an A.

Cau 11: Cho 1,68g hdn hgp 2 kim loai & 2 chu ki lién ti€p thudc nhém IIA tdc
dung hé&t véi dung dich HC1 du thodt ra 0,672 lit H, (dktc). Hai kim loai d6 1a:

A.Be va Mg B. Mg va Ca C. Srva Ba D. Ca va Sr.
(Trich dé tuyén sinh Pai hoc khdi A)
Huéng din gidi

Goi R 1a kim loai tuong duong thay cho 2 kim loai nhém ITA.
R + 2HCI— RCl, + H,1
Tacé: np=ny, =O’—672=0,O3m01 = ﬁR =—I—’§§—=56 (g/mol)
2 224 0,03
Vay 2 kim loai d6 14 Ca va St = Pdp anD.
Céu 12: H3n hop A gdm 2 kim loai X,Y c6 héa tri khong ddi va khdng c6 kim
loai ndo héa tri I. LAy 7,68g hdn hgp A chia thanh 2 phin bing nhau:
- Phin 1: nung trong khi O, du d& oxi héa hoin toan, thu dugc 6g hdn hdp rin
B gdm 2 oxit

76



Cty TNHH MTV DVVH Khang Viét

- Phin 2: hda tan hoan toan trong dd chita HCI va H,SO, lodng, thu dugc V lit
khi H, (dktc) va ddC. Tinh V.

A. 2,352 1it B. 4,704 lit C. 3,024 lit D. 1,176 lit
Huwéng din gidi
Goi ki hiéu chung ciia 2 kim loai X, Y 1a M; héa tri trung binh 12 ;; s& mol

cta hdn hgp trong mdi phan 1a: a

4M +x0, = 2M,0- (1)

2M + 2xHCl - 2MCL +xH, T (2)

2M +xH,S0, — M, (SO,)- +xH, T 3)
7,68

T PLBTKL = mg, n= 6-—==216(g)

=ng = % = 2—;:; = 0,0675 (mol) <> ax = 0,0675.4 = 0,135 (mol)

Tir (2) va (3) =y, =ny, =2 =0,135 (mol) = V,,_ = 3,024 ()
2 2 2 2

= Pap an C. .

Cau 13 : Dung dich X chifa 8,36 gam hdn hgp hidroxit gin 2 kim loai kiém. D&
trung hoa X cdn dung t8i thi€u 500ml dung dich HNO; 0,55M. Biét hidroxit
cla kim loai ¢6 nguyén tr kh&i 16n hdn chi€m 20% s6 mol hdn hgp. Ki hiéu
hod hoc ctia 2 kim loai kiém 14n lugt 1a
ALiva Na, B.NavaK.  C.Livak. D. Na va Cs.

Huéng din gidi
Goi cong thifc chung clia hai hidroxit kim loai kiém 13 MOH
Phuong trinh phén &ng : MOH + HNO, — MNO, + H,0
8,36

= MOH = 5 =30,4=7(Li)<M=13,4<KLK,

=> Kim loai thit nhit 1a Li. Goi kim loai kiém cdn lai 124 M ¢6 s6 mol 1 x
4x +x =0,275 N x = 0,055
T |244x+ M +17).x =836 |M =39 (K)

= BapanC
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C.BAITAP AP DUNG
Cau 1: Hdn hop X gdm 2 kim loai A, B niim k€ ti€p nhau trong cling mdt nhém
A. L4y 6,2 gam X hda tan hoan toan vao nudc thu dugc 2,i4 Iit hidro (dktc).
A, B la:
A. Li, Na B.Na, K C.K,Rb D.Rb, Cs.
Huéng din gidi
DPit cdng thifc chung ctia A va B 1a R.
2R +2H,0 —2ROH + H,T

0,2 , 0,1
— 6,2
M = = = 31(g/mol
02 (g/mol)
Viy 2 kim loai 1a Na (23) va K (39)
= Ddp an B.

Cau 2: Hoa tan 28,4g hdn hgp 2 mudi cacbonat clia 2 kim loai thudc nhém IIA
biang axit HCI thu duge 6,72 lit khi (dktc) va 1 dung dich A. Xé4c dinh 2 kim
loai n&€u ching thudc 2 chu ki lién tiép? '
A.Be va Mg B. Mg va Ca C. Srva Ba D. Ca va Sr.

Huéng din gidi
Goi R 14 kim loai twong duong thay cho 2 kim loai nhém IIA.
RCO; + 2HCI—RCl, +CO,T+ H,0

6,72 — 28,4
: nRCO3 = nC02 = m = 0,3mol = MRCO3 = ——(-)—3— = 94,67g/m01

’

Ta cé:

= Mg =34,67 ma 2 kim loai nhém IIA lién ti€p nhau
= 2 kim loai d6 1a Mg va Ca = DPap dn B.

Cau 3: Cho 31,84g hdn hgp 2 mudi NaX va NaY (X, Y 1a 2 halogen thudc 2 chu ki
lién ti€p trong HTTH) vao dung dich AgNO; du thu dugc 57,34 gam két tha. Vay
2 mudi do6 1a: :
A. NaF, NaCl B. NaCl, NaBr  C. NaBr, Nal D. A va C ding

Huwéng din gidi
TH1: X 1a Fva Y 1a C1=> 57,34 gam k&t tda 12 khoi lugng cta két tha AgCl
* NaCl + AgNO; — AgCll  + NaNO,

0,4 mol 3734 0 4m
143,5
Nyp = 31.84 _f; X985 = 0,2mol >0 = Trudng hdp nay nhin
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TH2: X hodc Y khong phii la Flo
Goi cOng thitc chung ctia 2 mudi NaX va NaY la NaR
NaR + AgNO; — AgRl + NaNO,
(23 +Mgp) g (108 +Mg) g
31,84 g 57,34 g
= (23 + M ).57,34 = 31,84.(108 + M)
= Mg =83,13 = X, Y la brom va iot
= BPap an D.
Cach khac:
Ap dung *ing gidm khéi ludng;:
1 mol NaR —28%% 5 | o) AgR: khdi lugng tdng 108 — 23 = 85 (g)
Viy: x mol NaR —22% 5 y mol AgR: khdi Iugng ting 57,34 — 31,84 = 25,5 (g)

=X = 28555 = 0,3mol DMN,R——%{—IOG 13 = MR 83,13

= X, Y la brom va iot = Bap an D.

Cau 4: X va Y 1a hai nguyén 6 halogen § 2 chu ki lién ti€p trong BTH. D¢ k&t
tda h&t ion X7; Y~ trong dung dich chifa 4,4 gam mudi natri cia ching cin
150ml dung dich AgNO; 0,4M. X va Y lan lugt la:

A flo, clo B. clo, brom

C. brom, iot D. khong xéc dinh dugc.
Huéng dan giai

S6 mol AgNO; = s8 mol X~ +sd mol Y~ =0,4.0,15 = 0,06 (mol)

4,4
Khéi lugng mol trung binh ctia 2 mudi 1a M= ——=~73,3

M_xy =73,3 - 23 =50,3 = Hai halogen la clo (35,5) va brom (80)
= Dap 4an B.
C4u 5: T6ng s& hat proton, electron, ndtron trong nguyén tif nguyén t6 X 1a 10.
Nguyén 6 X la:
A Li(Z=3) B.Be(Z=4) C.N(Z=7). D. Ne (Z = 10).
Huéng din gidi
Tacé:e+ p+n=10
Gid st trong nguyén t sd hatn=p=e¢

= S0 hat trung binh Z= 139 =333 = e=p=3 vin=4
= Dap an A.
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Cau 6: Ho: tan 2,97g hén hdp 2 mudi CaCO; va BaCO; bing dung dich HCI
dv, thu dugc 0,448 1it CO, (dktc). Thanh phin % vé s6 mol CaCO; va BaCOs
trong hdn hgp 14n lugt 1a:

A. 60%; 40% B. 50%; 50% C. 70%; 30% D. 30%; 70%.
Huéng din gidi

CaCO; + 2HCl — CaCl, + CO, T+ H,0

BaCO; + 2HCI — BaCl, + CO, T+ H,0

0,448

24

Goi x 14 thinh phin % vé s& mol CaCO; trong hdn hgp

= (1 - x) la thanh phin % vé s6 mol BaCOs trong hén hop

Ta c6: M s =100x +197(1—x)= %’%Z-: x=0,5

]

Theo phuong trinh phdn ¢ng: n,, = Nco, = = 0,02 mol

Viy: %nCaCO3 = %nBaCO3 = 50% => Dap an B.

Cau 7: Hoa tan 16,8g hdn hdp gdm 2 mudi cacbonat va sunfat ca cling mot
kim loai kiém vao dung dich HCI du, thu dudc 3,36 lit hdn hdp khi (dkic).
Kim loai kiém la:

A Li B. Na C.K D. Rb.
Huéng din gidi

Goi kim loai kiém 14 R.

R,CO; + 2HCI — 2RCl + CO,T + H,0

R,SO; + 2HCI — 2RCI + SO,T + H,0

Theo phuong trinh phédn ing:

Dy mui = Npp khi = 3,36 = 0,15mol = fw—hh musi = % =112g/mol"

s b

Tacé: 2M+60< M <2M +80 = 16< M <26 = R1a Na (23)
= DP4dp 4n B.

C4u 8: Cho m (g) hn hgp gdm Na,CO; va Na,SO; tdc dung hét v6i dung dich
H,SO4 2M du thi thu dudc 2,24 1it hdn hdp khi (dktc). Hon hop khi ndy ¢6 i
kh6i déi véi hidro 12 27. Gid tri ciia m 1a:

A.11,6g B. 10,0g C.1,16g D. 1,00g.
Huéng din gidi
Goi cbng thitc chung clia 2 muéi 12 Na,AO; (v6i A 1a nguyén 0 tuong ducng
choCvas)
Na,AO; + H,SO, — Na,SO; + AO,T + H,0
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224
A0y 224

Tacé: Mao, =227 =54= Ma=22

Theo phén dng: NNay a0, = B =0,1mol

Vay: Mna,a0; = 0,1.(46+22+48) = 11,6 (g) = D4p 4n A.

Cau 9: Cho 20 (g) hdn hdp Fe, Mg tdc dung vira di véi dung dich HCL Sau
phdn ¢ng thu dugc 11,2 lit H, (dktc). Thanh phin % vé s6 mol ctia Mg trong
hén hop 1a: :

A. 30% B. 40% C. 50% D. 35,7%.
Huéng din giai

Goi R 1a kim loai twdng duong cho 2 kim loai Fe, Mg.

R + 2HCl > RCl, + H,T

Ta cé: np = ny, = ;;j =0,5mol = MR = g_,(; = 40 (g/mol)

Goi x 12 % vé s6 mol ctia Mg = (1 - x) 1a % vé s mol ctia Fe

Tacéd: 24x + 56(1 -x)=40 = x=0,5=50%

= Pdp an C.

Cau 10: C6 x mol hdn hop hai kim loai kiém thudc hai chu ky lién ti€p (hdn
hgp X). X tdc dung vira di vdi dung dich HCI thi thu dudc a gam hdn hop
mudi clorua khan, con néu X tdc dung vira di vdi dung dich 11,SO, thi thu
dugc b gam hdn hgp mudi sunfat khan. Gi4 tri ciia x 1a:

_2a-b b—a a+b C _2a+b

60,5 125 1250 ' 60,5
Huéng din giai
Goi x 1a s0 mol ca 2 kim loai dd dugc thay th€ bing mdt kim loai tuong
dudng c6 KLNT la M. Ta cé:

+HCl

M —HS 5 Ml
X X
Kh6i ludng mudi clorua: x(M + 35,5) = a (1).
M H,S0, %M2804
x) 0,5%
Kh&i lugng mudi sunfat: 0,5x(2M + 96) = b 2)

Chi can 14y (2) — (1) theo v& véi V& ta c6 ngay x = % = DP4p 4n B.

81



Ky

thudt gidi nhanh BTTN Héa dai cuong - vé co - D6 Xudn Hung

Cau 11: C6 x mol hdn hgp hai kim loai kiém thudc hai chu ky lién ti€p (hdn

hgp X). X tdc dung vira dd véi dung dich HCI thi thu dugc a gam hdn hgp

mudi clorua khan, con néu X tdc dung vira dd véi dung dich H,SO, thi thu

dugc 1,1807a gam hdn hdp mudi sunfat khan. X chifa hai kim loai ki€m 1a:

A.Liva Na B.Navak C.KvaRb C.RbvaCs.
Huéng din gidi

Goi x 12 s8 mol clia 2 kim loai di dudc thay thé biing mdt kim loai twong

duong c6 KLNT Ia M. Ta c6:

M —HL 5 MCI
X X .
Khdi lugng mudi clorua: x.(M + 35,5) = a (1.
M _+_HZ_S_OA_>_21_MZSQ4
x) 0,5x
Kh&i lugng mudi sunfat: 0,5x.(2M + 96) = b 2)
¢h) x.(M + 35,5) a a

Néu iy —= tiffc; ————x"r"r— = — =
(2) 0,5x.(2M +96) b 1,1807a

ta rit dudc M =~ 33,7. Vi 2 kim loai kiém thudc hai chu k¥ k& ti&p
nén chon Na=23<33,7<39=K.
= Dap an B.

Céau 12: Cho 1,52 gam hdn hgp Fe va mdt kim loai X thudc nhén. ITA hoa tan
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hoan toin trong dung dich HCI dv thdy tao ra 0,672 lit khi (dktc). Mit khéc,
0,95gam kim loai X néi trén khong khit hét 2 gam CuO § nhiét dd cao. Kim
loai X 1a:
A. Canxi B. Magie C. Bari D. Beri.

Huéng din gidi

.Goi x 12 s6 mol ctia 2 kim loai (Fe va X) d3 dugc thay th& bing mdt kim loai

tudng dudng c6 KLNT la M. Ta cé:
M + 2HCl - MCL + H,
X X
0.672 _ ) 03 (mol) = M =22 =50,67
22,4 0,03
Theo tinh chit clia tri s8 trung binh thi: X < 50,67 < 56 =Fe

Mitkhéc lai cé6:

Viyny= X =
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X + Cu0—"3 XO+Cu

(0,95) 0,95
X X
va 0.95 80«2 = X>38.

X

Vi 38 < X < 50,67 va X thudc nhém ITA nén X 1a Ca =40 = Bdp an A.
Cau 13: Cho m gam hdn hgp A gdm NaCl va NaBr tic dung hoan toan vé6i dung

dich AgNO;. Khéi lugng két tla thu duge bing k 1an khdi lugng cia AgNO;

(nguyén chdt) d3 phdn &ng. Bai todn ludén c6 nghiém ding khi k thda min

diéu kién ding nhat 1a: : ‘

A 18<k<19 B. 0,844 <k < 1,106

C. 1,023 <k < 1,189 D.k>0.

Huéng din giai

Dung tri s6 trung binh vdi tinh chdt X, < i < Xmax thi bai todn cyc k¥ don

gidn nhv sau:

Thay th€ hai mudi NaCl va NaBr bing mot mudi c6 cong thifc twdng duong

12 NaX thi 35,5< X <80.

Phén tng chuyén héa: NaX+ AgNO3 ——> AgX{+ NaNO5 '

Gié str 12y 1 mol mudi halogen dem phan tng ta cé: k = 10;3746X
Khi X 2355=k = 5)%;—53—5- ~0,844
KhiX=80 =k  =18+80 06

max 170

Viy 0,844 <k < 1,106 = Ddp 4n B.

Cau 14: Nguyén t& khéi trung binh cia nguyén t8 R 1a 79,91. R ¢6 2 ddng vi.
Bi€t ddng vi *R chi€m 54,5%. Nguyén t&¥ khdi clia ddng vi tht 2 1a gid tri
nao sau day:

A. 80 B. 81 C. 82 D. 85.
Huéng din gidi
Ta c6: ddng vi R chi€m 54,5%
= % clia ddng vi con lai “R 1a: 100 — 54,5 = 45,5 (%)
54,5.79+45.5.A

Tacé: A= =7991 = A =81
100

= Pap an B.

=
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" Céu 15: Mot oxit ¢6 cong thiie X,0 c6 tdng s cdc loai hat trong phin i 12 92.

Viy oxit nay la:
A. Na,O B. K0 C. CLO D. H,O.
Huéng din gidi
Ta c6: ZZhallrnng nguyén it X Zhatlmng nguyén Wy 0 = 92
= ZZhaHmng nguyéntx +3.8=92 = Zhaltrnng nguyén wr x = 34

= S8 hat trung binh Z = 5;- =11,33 = Z=11 = Oxit Na,0 => Ddp 4n A.

Cau 16: Hoa tan 18,4 gam hdn hgp 2 mudi cacbonat clia 2 kim loai thuéc nhém

ITA bing axit HC1 thu dugc 4,48 lit khi (dktc) va 1 dung dich A. X4c dinh 2
kim loai né&u ching thudc 2 chu ki lién tiép?

~ A.Beva Mg B.MgvaCa  C.SrvaBa D. Ca va Sr.

Hudng din giai
Goi R 1a kim loai twong duong thay cho 2 kim loai nhém ITA.
RCO; + 2HCl - RCl, +CO,T + H,0
4,48

Ta ¢6: nRCO3 =nc02 =

=0,2mol = Mrco, =10§’;:92 g/mol

= ﬁR =92 — 60 = 32, ma 2 kim loai nhém IIA lién ti€p nhau
=> 2 kim loai d6 1a Mg va Ca= Pdp an B.

Céau 17: HOn hop X gdém hai kim loai A, B nim k& ti€p nhau trong nhém IA.

Liy 7,2 gam X hoa tan hoan toan vao nudc thu duge 4,48 lit hidro (dktc). A,
B la:
A.Li, Na B.Na, K C.K,Rb D. Rb, Cs.
Hudng din gidi
Diing phuong phdp phan t& khgi trung binh:
X +H,0 - XOH + %HzT

i

238 0 4mol) = M=L2=18
4 0.4

) )

n,=2n, =
X Hy

Hai kim loai 1a'Li (9) vd Na (23) = Pdp an A.

Céu 18: Hoa tan 5,94 gam hdn hgp 2 mudi clorua cta 2 kim loai A,B (cling thudc

84

nhém IIA) vao nudc duge dung dich X. P& lam k&t tha hét ion Cl™ ¢6 trong
dung dich X ngudi ta cho dung dich X tdc dung v6i dung dich AgNO; thu dugc
17,22 gam k&t tha. COng thitc héa hoc clia hai mudi clorua 1an lugt 1a:

A. BeCl,, MgCl, B. MgCl,, CaCl, C.CaCly, SrCl, D. SrCl,, BaCl,.
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Huéng din gidi
Pit cong thifc chung clia hai mudi 1a RCl,.
RCl, + 2AgNO; — 2AgCly + R(NO,),
1 117,22
Bren T3 M0 TS a3 5

Mrci, =%%%=99 (g/mol) = Mg =99-71=28

£

=0,06(mol)

Vay 2 kim loai nhém A 1a Mg (24) va Ca (40)
= Pap an B.

Cau 19: Hoa tan hoan toan 4,68 gam hdn hgp mudi cacbonat ciia hai kim loai A
va B k€ ti€p trong nhém IIA vao dung dich HCI thu dugc 1,12 lit CO; (dktc).
Kim loai A va B la:

A. Be va Mg B. Mg va Ca C.Cava Sr D. Sr va Ba.
Huéng din gidi
Goi M la nguyén tif khdi trung binh ciia 2 kim loai A va B.
MCO; +2HCl - MClL, + CO,7 + H,0
0,05 L2 0
’ 22,4

MCO, =58 _93 6 = M=93.6-60=33.6
370,05

Bi€énludn: A<33.6 =>AlaMg=24
B>33,6 >BlaCa=40
= Ddp an B.
Céu 20: Hoa tan hoin toan 8 gam hdn hgp gdm kim loai tri IT va oxit cia né
trong 250ml dung dich HCI vira dd. Kim loai héa tri IT 1a:
A. Mg B.Ca C.Zn D. Fe.
Huéng din gidi

Tacé: nyy = 0,25.2 = 0,5(mol)
Goi R 1a kim loai héa tri II = oxit ctia né trong hdn hgp 1a RO.
R +2HCI - RCl, + H,T
RO +2HCI — RCl, + H,0O
Theo phuong trinh phdn ¥ng c6 :

1 1

— 8
Ny, =5 ey =5 0:5=025(mol) = My ====32
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Theo tinh chit cia M ta ¢6: Mg< Mph =32 < Mgo
= Mp<32<Mp+ 16 = 16 < Mp<32 = Chi ¢6 Mg thda min
= Papan A.
Céu 21: Trong ty nhién kali ¢6 2 ddng vi jyK va ) K. Thanh phin % kh6i

lugng cla fg K trong KC1Oy4 1a:

A.26,39%. B. 26,30%. C. 28,23%. D. 28,16%.
Huéng din giai:
Goi a la % s ddng vi cita DK = A, =202 U0078) 5915 . o35
100

Thanh phin % khdi lugng ctia JgK trong KCIO, la:

Mg
%m,y =—19% 100% = 390935 100% =26,30%
8K myao, 39,13+ 35,50+ 4.16,00
=>PdapanB

Cau 22: Hon hgp khi SO, va O, c6 & khdi so v6i CH, bing 3. Cin thém bao
nhiéu lit O, vao 20 lit hdn hgp khi d6 dé& cho tf khéi so véi CH, gidm di 1/6,
tic bang 2,5. Cdc hdn hgp khi & cling diéu kién nhiét d6 va 4p suit.

A. 10 Iit. B. 20 Iit. C. 30 Iit. D. 40 1it.
Huéng din giai
Cdch 1: Goi x 14 % thé tich cta SO, trong hdn hgp ban dau, ta c6:
M =16x3=48=64.x +32(1 -x) =>x=0,5
Vay: mdi khi chi€m 50%. Nhu vay trong 20 lit, mdi khi chi€m 10 lit.
Goi V 1 s6 1it O, cin thém vio, ta cé:

M,:2,5x16___40='64x10+32(10+V).
20+V

Giaira cé V =20 lit.

Cdch 2:
Ghi chii: C6 thé coi hdn hop khi nhu mt khi ¢é KLPT chinh bang KLPT trung
binh ciia hbén hop, vi du, cé thé xem khéng khi nhu mét khi visi KLPT la 29.
Hb6n hgp khi ban diu coi nhu khi th¢ nhat (20 lit c6 M = 16x3 = 48), cdon O,
thém véo coi nhu khi thi hai, ta ¢6 phuong trinh:

48x20+32V
20+V

Ritra V=20lit. > Papan B
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Chuyén d2 5.
PHUONG PHAP AP DUNG DINH LUAT BAO TOAN ELECTRON
A. NOI DUNG PHUONG PHAP

I. NOI DUNG:
Trong phdn Gng oxi héa khit, s& mol electron ma chdt khit cho di bing s&

mol electron ma chi't oxi héa nhin vé.

2: (chdt kht cho) Z: (cha't oxi h6a nhan)

Il. PHAM VI AP DUNG
St dung cho céc bai todn c¢6 phan tng oxi héa khit, dic biét la cdc bai todn
c6 nhiéu chdi oxi héa, nhiu chit khtt, cdc phdn ing x4y ra phic tap, nhiéu
giai doan, nhiéu qud trinh.

* Cht ¥:

- Trong mot phdn tng hoic mdt hé phan ¥ng, cin quan tAm d&n trang thai
oxi héa ban ddu va cudi clia mot nguyén t6 ma khdng cdn quan tim dén cdc
qud trinh bién doi trung gian.

- Can ké&t hgp.véi cdc phuong phap khac nhu bdo toan khdi lugng, bio toan
nguyén (& @€ gidi bai todn.

- N&u c6 nhiéu chat oxi héa va nhiéu chat khif ciing tham gia trong bai todn,
ta cin tim t6ng s6 mol electron nhin va téng s& mol electron nhudng rdi

mdi cn bing.

B.BAI TAP MINH HQA
Dang 1: 1 chat khi + 1 chat oxi héa:

n _on
Ze (1 chat khit cho)™ ze (1 chat oxi hda nhan)

Cau 1: Din ludng khi CO di qua hdn hgp gdm CuO va Fe,O;nung ndng, sau
mot thdi gian thu duge chat rin X va khi Y. Cho Y hip thu huin toan vao
dung dich Ba(OH), duv, thu dugc 29,55 gam két tha. Chat rin X phdn ng vdi
dung dich HNO; dv thu dudc V lit khi NO (san pham khir duy nhit, & dktc).
Gid tri cia V 1a

A. 2,24, B. 4,48. C. 6,72. D. 3,36.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2012)
Hudng dén gidi:

Ta cé: s6 mol BaCO;=0,15 = ng, =n,= 0,15 mol

So dd phan tng:
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Cu0  |X(Fe,Cuy, 0)—"25Cu(NO,),; Fe(NO,), + NO + H,0
{F6203 “_»{Y (CO; CO,)—2°%= ,BaCO,
CO —» CO, - BaCO,
- {HN()"3 - NO
4 phan ng nay chi c6 CO va NO;™ thay ddi s8 oxi hda

CO -2 — CO,
0,15 03 0,15

NO;™ + 3e —»> NO
0,3 0,1

= Thé tich NO = 0,1.22,4 = 2,24 lit = Pdp én A
C4u 2: Cho khi CO néng qua dng st dwng m (g) Fe,0; mot thi gian dugc 6,72
g hdn hgp X. Hoa tan hoan toan X vao dung dich HNO; du thdy tao thanh
0,448 lit khi NO (sidn phdm khir duy nhd't). m c6 gid tri la:
A. 5,56 B. 6,64 C.72 D. 8,8.
Hudng din gidi
Tw duy bai todn theo so d6: A
m (g) Fp2 O,
+2 +4
+ CO — Co,

+2 +3 _ +5
H,O0 + NO + Fe 6,72g hdnhdp X + HN%

+3e

Duwra vio sd d6 ta thiy, chdt khi¥ 13 CO va chit oxi héa 1a HNOs.

) 0,448
Ta ¢6: Nyo = —2—7 = 0,02 mol

’

- Qud trinh nhudng electron:

+2 +4
C - 22 ——C

0,03 0,06 0,03
- Qua4 trinh nhén electron:

+5 +2
N+3 —— N
0,06 0,02

- Ap dung dinh ludt bao toan electron: Nco phan g = nC02 (tao thanhy = 0,03 mol

Theo dinh luit bio toan kh6i lugng:
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Mco (phandngy + M (banddny=Myx + m (tao thanh)

= 0,0328 + m =6,72 +0,03.44 > m =7,2gam = PapanC.

Cau 3: Tron 0,54g bot Al v6i hdn hdp bot Fe,Os va CuO rdi ti€n hanh phin tng
nhiét nhdm trong di€u kién khdng c6 khong khi mot thdji gian, dudc hdn hop rin
X. Hoa tan X trong dung dich HNO; déc, néng du thi thé tich NO, (sdn phim kht
duy nhat) thu dudc & (dktc) Ia:
A. 0,672 lit B. 0,896 lit C. 1,121t D. 1,344 lit.

Huéng din giai:
Tu duy bai todn theo so dd:
+ le

B * l +3  +3 +2 +\4L¥
054(@Al TR0 CUO) e hopx —FNOs L W Fe +'Cu 4 NO,

-3e T
Dua vao sd do ta thiy chit nhudng electron 1a Al va chét nhan electron 12 HNO;.

Ta c6: n, = % = 0,02 mol

0 +3
- Qud trinh nhudng electron: Al —3e —— Al
0,02 0,06
+5 +4
- Qud trinh nhéan electron: N + le —— N
0,06 0,06

= Vyo, = 0,06.22,24 = 1,344 (lit) = Pdp 4nD.

CAu 4: Hoa tan hoan toan 11,2g Fe vao dung dich HNO;, dugc dung dich X va
6,72 lit hdn hgp khi Y gdm NO va 1 khi Z (véi ti 1& thé tich 1a 1:1). Biét chi
xdy ra 2 qud trinh kht, khi Z 1a:

A.NO, B. N,O C. N, D. NH;.
Hudéng din gidi

Ta c6: ng, =0,2 mol; ny, vy = 0,3 mol

ma Nno: Mgz = 1: 1 = nyo = Nz = 0,15 mol

Goi n 1a trang thdi oxi héa cia N trong khi Z

Ta c6: Qud trinh nhuGng electron:

0 +3
Fe — 3¢ —— Fe

02 0,6
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Qua4 trinh nhan electron:

+5 +2
N + 3¢ ——> N
0,45 0,15
+5 +n

N + (5—-ne —— N

(5-n).0,15 0,15
Ap dung dinh ludt bdo toan electron:

+
0,6=045+(5-1n).0,15 > n=4(NO,)

= Papan A.

Dang 2. 1 chat khi + 2 chat oxi héa

n n
Ze (1 chatkhitcho) = Ze (2 chilt oxi héa nhan)

Cau 1: Nung m(g) bot Fe trong O, thu dudc 3 gam hdn hgp chdt rin X. Hoa tan
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hét X trong)dung dich HNOs du, thoat ra 0,56 lit khi NO (dktc) (sdn phffm
khit duy nh4t). Gid tri ca m la:

A.2,22 B. 2,32 C.2,52 D. 2,62.
(Trich dé tuyén sinh Pai hoc khéi B)
Huwéng din gidi
Tu duy bii todn theo sd do:
+ 4e +3e
| | }
-2 +HNO;du 3

0 + O +
m(g)Fe ____ 4 3ghhX (Fe,Fe,0,) — 3 Fe +NO

-3e I

Dura vao sd dd ta thdy Fe 1a chdt khit, O, va HNO; 1a chd't oxi héa.

.. _ _3-m
Ta cé: m02—3—m(g) :>n02— % (mol)

0,56 _m
Mo =20 = 0,025mol = n, = Py (mol)

Qua4 trinh nhudng electron:

0 +3
Fe — 3¢ —— Fe

m 3m
56 56
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- Qua4 trinh nhin electron:
0 -2

02 + 4e > 20
3 3-m
32 8

+5 +2

N + 3¢ —— N
0,075 0,025

- Ap dung dinh luit bio toan electron:
3;2 3 m«er07‘3 = m=252(g) = PapanC.

Cau 2: D€ m(g) phoi bao Fe ngoai khong khi, sau mot thdi gian dude 12 gam
chdt rin X gébm Fe, FeO, Fe;0, , Fe,0;. Hoa tan hét X trong dung dich
H,S0, didc néng dugc 2,24 lit SO, (dktc). Gid tri cha m la:

A.9,52 B. 9,62 C.9,42 D.9,72.
Huéng din giai
Tu duy bai todn theo so db:
+4e

| v

0 + 02 ) +H2$O4d,lu 3+ +4
m(g)Fe " p12g hh X (Fe, Fe,0,) ————— Fe~ +S0,

- 3¢ I

Dua vio sd do ta thay Fe I chat khit, O, va H,SO, dic 13 chat oxi héa:
12 —m
32

+ 2e

Ta co: ng = mol ;
2

m
Np, 5 mol ; nSO2 574 0,1 mo

- Qud trinh nhudng electron:
0 +3
Fe —~ 3¢ —— Fe
m 3m
56 56

- Quad trinh nhén electron:
0 -2
02 + 4e —— 20
12-m [2~-m

32 8
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+6

+4
S +2¢e ——> S
0,2 0,1

- Ap dung dinh ludt bdo toan electron: 3

= m=9,52(g) > PdpanA.

Céu 3: Cho 11,2 gam Fe tdc dung v6i O, duge m(g) hdn hop X gbm 2 oxit. Hoa

tan hét X vao dung dich HNO; du, thodt ra 896 ml NO (sian phim khit duy
nhat) § (dktc). Gid tri cha m 1a:

A. 29,6 B. 47,8 C. 15,04 D. 25,84.
Huéng din gidi
Tu duy bai todn theo sd db:
+ 46 + 3e
L l
+5
o + O -
i112(Fe ", m(g)hhX (Fe,0,) THNO:dd

1y +2
Fe™™ + NO

36 t

Dura vio so do ta thdy Fe 13 chat khit, O, vi HNO; 13 ché't oxi héa:

‘. o ~m~ 11,2
Ta cé: m02 =m-1L2(g) = n02 = 2 (mol)
11,2 0,896
n. =——=0,2 (mol); n , =————=0,04 mol
Fe' 56 (mob: o 22,4
- Qud trinh nhudng electron:
0 +3
Fe -3¢ —— Fe
0,2 0,6

Qua trinh nhin electron:
0 2
O + 4¢ —> 20
m-11,2 m-11,2
32 8
+5 +2
N + 3¢ ——> N

0,12 0,04
Ap dung dinh ludt bdo toan electron:
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~m-11,2

0,6 +0,12 = m=15,04 gam

= Pap an C.

Cau 4: Hoa tan m(g) Al vao lugng dv dung dich hdn hgp NaOH va NaNO; thiy
xuét hién 6,72 lit (dktc) hdn hop khi NH; va H, véi s6 mol bing nhau. Gid tri
cia m 1a:

A. 6,75 B. 7,59 C. 8.1 D. 13,5.
Huéng din gidi
Tu duy bai todn theo sd do:
+ 2e

l | + 8e L
+1 +5 L

0 +3 -3 0
m (g) Al + (NaOH + NaNOQO;) du » AlO,” + NH; + H,
- 3e T
. +1 +5
Dya vao sd db ta thay Al la chitkhir; H va NO, Ia chat oxi héa:
6,72
Tacé: n,, ,...=——=0,3 (mol

m
= nNH3 =ny = 0,15 mol; nA]:E (mol)

- Qud trink nhudng electron:

0 +3

Al - 3¢ —— Al

m m

27 9

- Qud trinh nhan electron:

+5 -3

N + 8 —— N
1,2 0,15

+1 0

2H + 2¢ —— H»2

0,3 0,15

- Ap dung dinh Iudt bdo toan electron:
%:1,2 10,3 > m=135()

= Déap an D.
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Dang 3. 2 chat khir + 1 chat oxi héa

n n
Ze (2 chatkhit choy = 29 (1 chit oxi hda nhin)

Céu 1: D6t 16,2 gam hdn hgp X gém Al va Fe trong khi Cl, thu duge hdn hgp

chat rin Y. Cho Y vao nudc dv, thu duge dung dich Z va 2,4 gam kim loai.
Dung dich Z tdc dung dudc véi t8i da 0,21 mol KMnO, trong dung dich
H,;S0, (khdng tao ra SO,). Phén traim khéi lugng clia Fe trong hdn hgp X 1a

A.72,91%. B. 64,00%. C. 66,67%. D. 37,33%.
(Trich dé thi tuyén sinh Pgi hoc khdi 8 ndm 2012)
Huéng dan gidi:

Kim loai dv 1a Fe, chd y riing trong dung dich ion CI" bi KMnO, oxi héa
thanh Cl,
— Chi ¢6 Al, Fe va KMnO, thay ddi s8 oxi hoa

Nhuong e: Nhin e:

Al > AY' + 3e. MnO4 + Se — Mn**
a 3a 0,21 1,05

Fe — Fe’* + 3e

b 3b

Giai hé 2 phuong trinh sau : 27a + 56b=16,2-2,4 (1)

va 3a +3b=1,05 (2)

T (l)va (2)=a=0,2vab=0,15
= Khoi lugng Fe = 0,15.56 + 2,4 = 10,8 gam = % Fe = 10,8/16,2 = 66,67%.
= PapanC

CAu 2: Hoa tan hoan toan 12 gam hdn hgp Fe va Cu (i 1& mol 1 : 1) bing axit
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HNOs, thu dugc V lit (dktc) hdn hgp khi X (gom NO va NO,) va dung dich Y
(chi chita 2 mudi va axit du). Ti khoi ctia X d6i v6i H, biing 19. V ¢6 gid tri la:

A. 4,48 li: B. 5,6 lit C.2,241it D. 3,26 lit.
(Trich P8 tuyén sinh Pai hoc khéi A)
Huéng din giai:
+3 +2

Vi axit du nén Fe, Cu bi oxi héa hét tao Fe; Cu
Goi a, x, y ldn luot 13 s6 mol ciia Fe, NO, NO,.
Npe = Ngy =Aa

= 56a+ 64a=12 => a=0,1

Taco: M, =192 = 38

Duya vao sd d6 dudng chéo ta cé:
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= 2 hay x =y
y
Qua trinh nhudng electron:

0 +3
Fe —3e ——> Fe

0,1 0,3
0 +2
Cu — 2¢ —— Cu
0,1 0,2

n
= Ze nhuding = 015 mol

Qua4 trinh nhén electron:

+5 +2
N + 3¢ —— N

3x X

+5 +4
N +1le —— N

X X

n
:>Ze ahan = 4X mol

Ap dung dinh ludt bdo toan electron:
05=4x= x =0,125=V=22,4.(0,125+0,125) = 5,6 (])
= Ddap an B.

CAu 3: Hon hgp X gdm Cu va Fe ¢6 i 1& khdi lugng tuong ¢ng 1a 7 : 3. LAYy m

gam X phdn tng hoan toan vdi dung dich chita 0,7 mol HNOs. Sau phdn ¢ng
con lai 0,75m gam chét rdn va ¢6 0,25 mol khi Y gdm NO va NO,. Gi4 tri
cia m la:
A. 40,5 B. 50,4 C.50,2 D. 50.

Huwéng din gidi

3
Tacoé: m, = m—— =0,3m ; M, = 0,7m
Fe 37 (& c (g)

Vi Fe phan ng trude Cu va sau phdn tng cdon 0,75m (g) chdt rin
Cu chua phan ng 0,7m :
=\ Fe du 0,75m - 0,7m = 0,05m
= Mpe phining = 0,3m — 0,05m = 0,25m (g)
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Chi tao mudi Fe(NO;),
FG du ::> A ” a2 + 1 A - N Al
HNO; hét (luu ¥ chi H™ hét; NO5™ con trong mudi).
- Quad trinh nhudng electron:
0 +2
Fe - 2¢ ——> Fe
0.25m 0,25m
56 28

- Qua trinb nhan electron:
NO;™ + 4H" + 3e - NO + 2H,0
4a 3a a
NO;™ + 2H" + le —» NO, + H,O
2b b b

:{a +'b =025 {a=0,l
d4a +2b =07 — |b=0,5

=Y in =3a + b = 045 (mol)
- Ap dung dinh luit bio toan electron:
0,25m
28 ‘
Cau 4: Cho hdn hgp chia 0,15 mol Cu va 0,15 mol Fe phdn ng vira di véi
dung dich HNO; dugc 0,2 mol khi NO (sdn phdm khit duy nhd't). Téng khoi
lugng cdc mudi trong dung dich sau phdn dng 1a:

=0,45 = m=50,4(g) = PapanB.

A. 64,5 B. 40,8 C.51,6 D. 55,2
Huéng din gidi
Cach 1:
- Ap dung dinh ludt bao toan electron:
0 +2
Cu - 2¢ —> Cu
0,15 0,3
0 +3
Fe ~ 3¢ —— Fe
0,15 045
= D0 ahuong = 0,75 mol
+5 +2
N+ 3¢ ——> N
0,6 0,2

= 37 shin = 0,6 mol
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Tathdy: D) wemg=0,75> D" wan =0,6: VO i

=> Phai ¢4 thém chi't nhin e (0,15 mol) va chi c6 thé 1a Fe**
= S8 mol Fe** nhan: 0,75 - 0,6 = 0,15 mol

Fe** + le — Fe

0,15 0,15 0,15

= Hét Fe*',

Fe(NO,), : 0,15 mol

= Dung dich ¢6
: Cu(NO3 ), :0,15mol

= Mpusi = 0,15.(180 + 188) = 55,2 gam = Pdp an D.
Céach 2:

St dung cdng thic: my,s; = my + mN

o (tao mudi) -

3
NO;~ + 4H" + 3e - NO + 2H,0O

0,2 0,8 0,2
Ta c6: nNO~ (tao mudiy = nNO_ (ban ddu) — nNO_ (bi khi)
3 3 3
nNog (han ddu) = ﬂH+ 5 DNO; ®ikhty = Nno

n - (aomudy) = 0,8 - 0,2 = 0,6 mol
NO3

= Myposi = 0,15.(64 + 56) + 0,6.62 = 55,2 (g) = Pap an D.
Cach 3:
St dung cOng thiic: Mg = My + 62.0 ¢ gray -

+5 +2
N+ 3¢ —— N
0,6 0,2

= Mpysi = 0,15.(64 + 56) + 0,6.62 = 552 ()
= DPap anD.

Céu 5: Hoa tan 5,6g hdn hgp Fe, Cu vao dung dich HNO; 1M, sau khi phan tng
x4y ra hoin toan dudc 3,92 gam chit rin khong tan va khi NO (sin phim
khir duy nhat). Bi€t ring trong hén hgp ban ddu Cu chi€ém 60% vé khdi
lugng. Thé tich dung dich HNO; da dung la:

A. 0,07 lit B. 0,08 lit C. 0,12 1it D. 0,16 lit.
Hudng din gidi

Ta c6: mc¢, = 60%.5,6 = 3,36 (g) = mg.=5,6 -3,36=2,24 (g)

Vi Fe phédn tng trude Cu ma myg, = 3,92¢g
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=> Cu chua phan dng 3,36g

Fe du: 3,92 - 3,36 = (,56g
= Mg phin g = 2,24 — 0,56 = 1,682 => D phin ine = 0,03 mol
Do Fe du nén chi tao mudi Fe™:

Qua4 trinh nhudng electron:

() +2
Fe - 2e —— Fe

0,03 0,06
Qua trinh nhin electron:
NO;™ + 4H" + 3e > NO + 2H,O (%)
0,08 0,06
0,08
= VHNO3 = =l = 0,08 ()
= Pap an B.
CHU Y: Khi bai todn hdi v& HNO; hodc mudi nén sif dung ban phin tng
+5 +2

(*)khbng strdung N + 3¢ ——> N

Dang 4. 2 chat khir + 2 chat oxi héa

n n
Zc (2 chat khit cho)y = Zc (2 chdt oxi héa nhan)

Céu 1: P&t chdy hén hgp gom 1,92 gam Mg va 4,48 gam Fe vdi hdn hgp khi X
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gém Clo va Oxi, sau phan @ng chi thu dugc hdén hgp Y gdm céc oxit va mudi
clorua (khong con khi du) hoa tan Y biing mdt lugng vira di 120 ml dung
dich HCI 2M, thu dugc dung dich Z. Cho AgNO; du vao dung dich Z, thu
dugc 56,69 gam két tia. Phdn tram thé tich ciia Clo trong hdn hgp X 1a
A.51,72%. B. 76,70%. C. 53,85%. D. 56,36%.
(Trich d@é thi tuyén sinh Pai hoc khéi B nim 2012)
Hudng ddn gidi:
S6 mol HCI = 0,24; s8 mol Mg = 0,08 ; s8 mol Fe = 0,08.
2H" + 0" —» H,0
0,24 0,12
= s0 mol nguyén t6 O trong Y = 0,12
Fe phén tng vdi oxi ¢ thé tao sit 2 va sdt 3. Goi s6 mol Cl, 1a y; x 1a s8

mol sdt tao sit 2 — (0,08 - x) 12 s6 mol sit tao sit 3.
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Nhudng c: Nhin ¢ :
Mg — Mg™ + 2¢ 0, + de — 207
0,08 0,16 0,06 0,24 0,12
Fe — Fe™ + 2¢ Cly + 2¢c —2CI
X 2x y 2y 2y

Fe —» Fe'' + 3¢
0,08 — x 0,24 - 3x
Bio todn ¢: 0,16 + 2x + 0,24 - 3x = 0,24 + 2y
Sx+2y= 0,16 ()
Agt + CIF 5 AgCl
(024 +2y)  (0.24 +2y)
Ag" + Fe™ > Fe™ + Ag.
X X
Khdi lugng k&t tha = (0,24 + 2y) 143.5 + x.108 = 56,69
= 108x +287y =22.25  (2)
T () va (2) =x=0,02;y =0,07
= % VCio = 0,07/(0,06 + 0,07 ) = 53,85% = Papan C
Cau 2: Hoa tan 14,8 g hdn hgp gdm Fe vd Cu vio ludgng du dung dich hdn hop
HNO; viv H;SO, dic nong. Sau phan tng thu duge 10,08 lit NO- (dkic) va 2,24 1it
SO, (dkie). Khoi luwgng Fe trong hdn hop ban diu la:
A. 5.6 B. 8.4 C. I8 D. 15,2
Hudng din giai
Goi a, b lan lugt 1a s& mol cha Fe, Cu

56a + 64b =148 (1)
- Quad trinh nhudng clectron:
4] +3

Fe — 3¢ —— Fe

a 3a
() +2
Cu - 2¢ —— Cu
b 2b

= 7 e = (32 + 2b) mol

- Qud trinh nhin electron:

+5 +4
N +le —— N
0,45 0,45
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+6 +4
S+2 ——> S
0,2 0,1

= S e = 0,45+ 0,2 = 0,65 mol

- Ap dung dinh luit bio toan electron:
3a + 2b=0,65 = a =0,15 vab=0,1 = mp.=84g = PdpanB.
Céu 3: Cho hén hdp chita 0,05 mol Fe va 0,03 mol Al tic dung v8i 100ml dung
dich Y gébm AgNO; va Cu(NO;), c6 cling néng dd mol. Sau phdn @ng dugc
chit rin Z gébm 3 kim loai. Cho Z tdc dung vdi axit HCI dv thu dugc 0,035
mol khi. Néng d6 mol ciia mbi mudi trong Y la:

A. 0,3M B. 0,4M C.0,42M D. 0,45M.
Huéng dén gidi
3 kim loai trong chat rin Z 13 Ag, Cu v Fe du = Al va 2 mu6i trong Y hét.
Z + HCL: Fe + 2HCl - FeCl, + H,T
0,035 0,035

= Npe pavai vy = 0,05 = 0,035 = 0,015 mol
- Quad trinh nhu¥ng electron:

0 +3

Al - 3e —— Al

0,03 0,09

0 +2
Fe - 2¢ —— Fe
0,015 0,03

= Do hung = 0,12 mol

- Quad trinh nhédn electron:

+1 0
Ag + le —— Ag

X X

+2 0
Cu + 2¢e —— Cu

X 2x

n
= Ze phin = 3X mol

- Ap dung dinh ludt bdo toan electron: 0,12 =3x = x =0,04
0,04

= [Cu(NOy), | =[AgNO, | = == =04M = Dép én B.
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Dang 5. Cing lugng chat khi tac dung véi 2 chat oxi héa

n n
§ (oxi haa | nhany = E (oxi hda 2 nhiny
e ¢

Chd ¥ chat khit ¢hi thé hién | mc oxi héa vi moi chat oxi héa.
Cau 1: Chia 10g hén hgp X gdbm Mg, Al, Zn thanh 2 phin bing nhau:
- Phin 1: Bat chdy hoan toan trong oxi du thu dugc 21g hdn hdp oxit.
- Phin 2: Hoa tan trong HNO; ddc néng du, duge V lit NO, (sdn phdm khir duy
nhat). V ¢c6 gid tri la:
A. 4438 B.22,4 C. 89,6 D. 30,8.
Hudéng din gidi
Ap dung dinh ludt bio toan khoi lugng ta ¢6:
M = My + Mg, = Mg, = 21-5=16g = ng, = 0,5 mol

Do s6 oxi hda cda cdc kim loai trong hdn hgp X khong thay doi khi
tdc dung vdi oxi hay HNO; dic nén s6 mol electron do X nhuding dé€ oxi
+5
nhin hay N nhén ludn bing nhau:
0 -2
O, + 4c — 20

0,5mol 2mol
+5 ++
N+ le —— N

2mol 2mol
= V=2224=4481it = Dap dn A.
Cau 2: Chia hdn hgp X gdm Mg, Al, Zn thanh 2 phin bing nhau:
- Phan 1: tic dung v§i HCI du dudge 0,15 mol H..
- Phin 2: cho tan h&t trong dung dich HNO; du dudge V it NO (sdn phdm khir
duy nhd't). V ¢6 gid tri la:
A. 2,24 it B. 3,36 lit C. 4,48 lit D. 5,6 lit.
Hudéng din gidi
Ta ¢6: SO mol electron do H nhin hay 1;} nhin ludn bing nhau:

2H* + 2¢ —» H.T
0,3mol  0O,15mol

+5 +2
N +3¢c ——> N

0,3mol  0,Imol
= Vyo=0,1.224=2241it = BdpdnA.
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C.BAITAP AP DUNG
Cau 1: Cho m gam Fe vao binh chtta dung dich gdm H,SO, va HNO;, thu duge
dung dich X va 1,12 lit khi NO. Thém ti&p dung dich H,SO, dv vao binh thu
dugc 0,448 1it khi NO va dung dich Y. Bié&t trong ¢4 hai trudng hdp NO la sdn
phan khir duy nhat, do & diéu kién tiéu chuin. Dung dich Y hoa tan vira hét
2,08 gam Cu (khdng tao thanh sin phdm khir cia N*°). Biét cdc phan dng
déu xdy ra hoan toan. Gi4 tri ciia m la
A.2.40 B. 4,20 C. 4,06 D.392.
(Trich dé thi tuvén sinh Pui hoe khoi A ndm 2013)
Huéng déan gidi:
Cach 1:
ViY hoa tan Cu khéng tao sén phim khir cia N** = Trong Y khong c¢6
NO;", do dé6 chi ¢6 phin tng clia Fe** vai Cu tao mudi Fe™* va Cu™.

H,S0,

r 3
. . _ Fe™
S¢ d6: Fe + {H - NO 0,05+ X —2255 NO: 0,02 + Y — ¢

N(): '\Cu_‘\«
Bao toan e¢: 2.nFc + 2.nCu = 3.nNO = 2.nFc + 2.0,0325 = 3.(0,05 + 0,02)
= nFe =0,0725. Viy m = 4,06 gam.
= bapanB

Cach 2:
e Dung dich Y hoa tan vita hét Cu = Fe —> F¢™ .
m m 2,08
o bte:2—Fe o Cuo3y ool 2298 300,05+ 0,02) = m = 4.06¢
56 7 64 56 64

= PapanB
CAu 2: Hoa tan hoan toan hon hop gdbm 2,8 gam Fe va 1,6 gam Cu trong 500 m]
dung dich hdn hgp HNO; 0,1M va HCI 0,4M, thu dugc khi NO (khi duy nhét)
vi dung dich X. Cho X vio dung dich AgNO; du, thu dude m gam chit riin,
Bi&l cdc phan tng déu xdy ra hoan toan, NO li sidn phim khir duy nhat clia
N** trong cdc phan tng. Gid tri ctia m 12
A. 29,24 B. 30,05 C. 28,70 D. 34,10
(Trich dé thi tuvén sinh Pai hoc khdT B ndm 2013)
Huong din gidi:
Cach 1:
S8 mol H' = 0,25 mol, NO;™ = 0,05 mol, Fe = (0,05 mol,
Cu = 0,025 mol, CI" = 0,2 mol
Fe+ 4H'+ NOy — Fc¢™ + NO +2H.0
Bandau: 0,05 025 0,05
Phan @ng: 0,05 0,2 0,05 0,05 0,05
Saupu : O 0,05 0 0,05 0,05
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Vi NO;™ hét, Cu phdn wng véi Fe™
Cu + 2Fc™ — Cu™ + 2Fe™
0,025 0,05 0,025 0,05
Dung dich X gdm: Fe™* 0,025 mol,Cu** : 0,025 mol,
Fe™*: 0,05 mol, CI" = 0,2 mol; H™: 0,05 mol
Cho X vao AgNO; xay ra phan tng:

Agt+ Fe™* — Fe'' + Ag: Ag'+ CI” = AgCl
0,05 0,05 005 02 02 02

3Ag + 4H"+ NO; — Ag" + NO +2H.0

0,0375 0,05

Chatrin: Ag (0,05 - 0,0375=0,0125) va AgCl1(0,2 mol)
m=0,2.143,5+ 0,0125.108 = 30,05
= PapanB
Cach 2: Trén cd sd cach 1, ta ¢6 cach sau
S& mol H' = 0,25 mol, NO;™ = 0,05 mol,
Fe = 0,05 mol, Cu = 0,025mol, ClI” = 0,2mol

2 N A 3
Bio toane: Fe vé Fe™.

’%
3ng.+2ne,=—n . + n tao Ag
1 T o0 At (tao Ag)

=0, =0,05.3 +0,025.2 - 0,253 :4=0,0125 mol
Chatrin: Ag va AgCl
= m=0,2.143,5+0,0125.108 = 30,05 = Dap an B
Céu 3: Hoa tan hoan todn m gam Al biing dung dich HNO; lodng, thu dudc
5,376 lit (dktc) hdn hdp khi X gdm Na, N2O va dung dich chita 8m gam mudi.

Ti khdi ctia X so vdi Hybling 18. Gid tri ctia m la

A. 21,60. B. 18,90. C. 17,28. D. 19,44,
(Trich dé thi tuvén sinh Pai hoc khéi A ncim 2013)
Huéng dan gidi:
. {nN, +nN,0=0,24 nN, =0,12
Ta co: - - <> -
28.0N, +44.nN,0=0,24.18.2 nN,0=0,12

AINO,)., [N,:0.12
A1+HNO3-—>{ ”+{ 2

NH,NO, N,0:0,12
. m m
Taco: m(NH;NO3) = 8m — mAI(NOs); = 8m — E.ZIB = E gam
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Ap dung PLBT e: 3.nAl = 10.nN, + 8.nN,O + 8.n0NH;NO;

m

=32 2100,12+80,12+82 =>m=21.6¢.
27 80

= Papin A
Céu 4: Cho 3,16 gam KMnO, tic dung vdi dung dich HCI (dv), sau khi phdn
{tng x4y ra hoan toan thi s6 mol HCI bi oxi hod 1&

A. 0,02 B. 0,16 C.0,10 D. 0,05
(Trich dé thi tuyén sinh Cao ddng ndm 2011)
Huéng din gidi
Ta cé: NMnO, = 31»_,512 = 0,02 mol
2KMnO, + 16HCl — 2MnCl, + 2KCl + 5Cl, + 8H,0
0,02 0,05

= nC12 = 0‘05 mol = Nyl bj oxi héa = 2 nC]2 = 0,1 mol

= Pép 4n C.

* Chu ¥: Theo ptpd thi nye = 0,16 mol. Nhung trong phan ing nay HCl d6ng
vai trd 1a chdt khit va chdt tao méi trudng. Nhu vay 0,1 mol HCI déng vai trd
1a ch&t khir (bi OXH) va 0,06 mol HC1 déng vai trd 12 chit tao mdi trudng.

Céu 5: Hoa tan hoan toan 13,00 gam Zn trong dung dich HNO; lodng, du thu dugc
dung dich X va 0,448 lit khi N; (dktc). Khoi lvgng mudi trong dung dich X 1a

A. 18,90 gam B. 37,80 gam C. 39,80 gam D. 28,35 gam
(Trich dé thi tuyén sinh Cao ding ncm 2011)
Huéng ddn gidi
Ta cod: ng, = —li: 0,2mol va n_= w: 0,02 mol
65 2 22,4

D¢ phueing = 2.0z, = 0,4 mol > ng gpze = 10. nNz = 0,2 mol

= Phan @ng ¢6 tao thanh NH4NO;.
(0.4 - 0,2) - . +5 3
nNH4NO3 = ————8———— = (0,025 mol (vi khi tao thanh NH;NO;: N+8¢ — N)
Khdi lugng mudi trong dung dich X 1a = 180.0,2 + 80.0,025 = 39,80 gam
= Pdp an C.
Luu ¥ : P& bai khong néi thu dugc khi X duy nhdt nén cé thé ¢6 mudi NH,NO;
tao thanh.
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Cau 6: Cho hdn hgp gdm 6,72 gam Mg va 0,8 gam MgO tdc dung hét vdi lugng
du dung dich HNO;. Sau khi c¢dc phdn 'ng xay ra hoan toan, thu duge 0,896
lit mot khi X (dktc) va dung dich Y. Lam bay hdi dung dich Y thu dugc 46
gam mudi khan. Khi X 12

A.NO; B. N,O C.NO D. N,
(Trich dé thi tuyén sinh Cao ding ncim 2010)
Hudng dén gidi

Ta c6: Ny, = 0,28 mol ; Npe0 = 0,02 mol

HNO; diing du = Mg va MgO hét

Mg% Mg(NO,),

0,28 0,28

MgO —-% , Mg(NO,),

0,02 0,02
= ZnMg(Noﬁ2 =0,28+0,02=0,3 mol => Myig(NOy), = 444 (g)

Ta 1hﬁ’y: mMg(NO3 2 =444 < My dé cho = 46 (g)

)
= Trong 46 (g) mudi khan ¢ mudi NH;NO;
Va My NOy = 46-444=16g = NN 4NO, = 0,02 mol

Ta céd: ny, = Q_S_QE = (3,04 mol
22,4
+5 -3

Mg - 2e¢ > Mg™* 2N + 8¢ - NH,NO,
0,28 0,56 0,16 0,02

+3

N +ne - X

0,04n 0,04

Ap dung dinh lud( bdo toan electron ta ¢6: 0,56 = 0,16 + 0,04n = n = 10
S6 mol electron trao ddi = 10 = khi X 1a N, = Pap 4n D.

Cau 7: Cho 1,82 gam hdn hgp bdt X gom Cu va Ag (ti 1& s mol tuong tng 4 :
1) vao 30 mi dung dich gdm H,SO, 0,5M va HNO; 2M, sau khi cdc phén tng
xdy ra hoan toan, thu dugc a mol khi NO (sin phdm khit duy nhd't ciia N*).
Tron a mol NO trén vGi 0,1 mol O, thu dugc hdn hgp khi Y. Cho toan bd Y
tdc dung vdi H,O, thu duge 150 ml dung dich ¢6 pH = z. Gid tri cta z la:

Al B. 3 C.2 D. 4
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2011)
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Huéng dan gidi
Goi ny, =X = ne, = 4X
= 108.x + 64.4x = 1,82 = x = 0,005 mol
Ta cé: Nyso, = 0,015mol . {an_ = (0,09 mol

nHNO3 = (),06 mol nNO? =(),06 mol

Gia st Cu va Ag phdn dng h&t = Y phume = 0,005.4.2 + 0,005.1 = 0,045 mol
Bdn phaning: 4H" + NO; + 3¢ - NO +2H.0
0,06 0,015 0,045 0,015

=n ,w=003:n__ 4=0045= diéu gig si diing.
H NO3

Vay: nyo = 0,015 mol
2NO + 0O, - 2NO,
0,015 00,0075 0,015

2NO,; + %Oz + H,0 — 2HNO,

0,015 0,015
= [HNO;] = %%? =0,IM = [H1=0,IM=>pH=1
= Pap an A.

Cau 8: Nhi¢t phan mdt Ivgng AgNO; duge chdt rin X va hdn hgp khi Y. Din
toan bd Y vao mot lugng du H-O, thu duge dung dich Z. Cho toan bd X vao
Z, X chi tan mdt phian va thodt ra khi NO (sin phd&m khtt duy nh4t). Biét cdc
phdn ng xdy ra hoan toan. Phin trim khoi lugng clia X da phdn dng 1a
A 25% B. 60% C. 70% D. 75%

(Trich dé thi tuvén sinh Pai hoc khdi B ndm 2011)
Huéng din gidi
Goi x 1a s6 mol AgNOs.

AgNO; L, Ag + NO, + %OZ
X X X 0,5x

2N02 + ';—Oz + HzO —> 2HNO1

X X
3Ag + 4HNO; —» 3AgNO; + NO + 2H.0
0,75x X
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0,75x

= %Ag phan ting = J00% =75% = DPap an D.

Cau 9: Cho m gam bdt Cu vio 400 ml dung dich AgNO; 0,2M, sau mot thoi
gian phdn dng thu duge 7.76 gam hdn hop chat rin X va dung dich Y. Loc
tdch X, roi thém 5,85 gam bot Zn vao Y, sau khi phan ttng x4y ra hoan toan
thu dudc 10,53 gam chdtrin Z. Gid tri cta m 1a
A. 3,84 B. 6,40 C.5,12 D. 5,76

(Trich dé thi tuyén sinh Pai hoc khdt B ndm 2011)
Huéng dan gidi

Ta ¢é: 0o, = 0,08 mol; ny, = 0,09 mol

7,76(g) hon hop rin X {Ag, Cu}
Cu + Ag*—<
0,08 mol N ddY {Ag”du, Cu™)

— A0l s 10,53(g) rdn Z {Ag,Cu,Zn du }
Dua vao sd dd (quan tam d&n trang thdi dau va cudi) = Ag’ 12 chdt nhan
clectron va Zn 1a chdt nhudng clectron,
Ag' + le — Ag
0,08 0,08 0,08
Zn - 2¢ — Zn*
0,04 0,08
= Ny e = 0,09 — 0,04 = 0,05 mol
Ta thi'y: hdn hgp rin X va hdn hdp rin Z gdm 3 kim loai Ag, Cu, Zn du vdi
2my = 7,76 + 10,53 = 18,29 (g)
= M, = 18,29 — (my, + Mz, q0) = 18,29 — (0,08.108 + 0,05.65) = 6,4 (g)
= Pap an B.

Céau 10: Cho x mol Fe tan hoan toan trong dung dich chita y mol H,SO, (1 1&
X 1y =2:5), thu dugc mdt sin phadm khit duy nhat va dung dich chi chita
mudi sunfat. S6 mol clectron do lugng Fe trén nhudng khi bi hoa tan 13
A. 3x. B.y. C. 2x. D. 2y.

Huéng dén gidi
Do H.SO, chura bidt 11511g dd nén x¢L 2 trudng hgp:

*THI1: H-SO, lodng
Fe + H,SO, — FeSO, + H,T
X y
= loaivix =y
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*TH2: H.SO, ddc ndng
2Fe + 6H2$O4 - F€2(804)3 + 3802 + 6H20

s b b
3 Y 6 2
) 2y 2y _y_J
Ta ¢6: npepg=X= ——mol @ ng. gy= — — == — mol
Fe bd 5 Fe du 5 3 15
Do Fe du nén ti€p tuc x3y ra phin ting
Fe + Fez(SO4)3 - 3F€SO4
y oy
15 15
Yy _ Y _Y
= Mrey(50gn0n ~ ¢ " 15 10 mol
Viy: Fe hét.
Cudi ciing: Fe — Fe** nén ta c6:
0 +6 +4
Fe - 2e — Fe’* S +2¢—> SO,
y
X 2x =
Y 2

Ap dung dinh luit bio toan electron ta ¢6: 2x =y = Pdp 4n B.

Cau 11: Nung 2,23 gam hdn hdp X gdm cic kim loai Fe, Al, Zn, Mg trong oxi,
sau mdt thdi gian thu duge 2,71 gam hdn hdp Y. Hoa tan hoan toan Y vio
dung dich HNO; (du), thu dudc 0,672 lit khi NO (san pham khir duy nh4t, &
dktc). S6 mol HNO; da phédn wng la

A. 0,12 B.0,14. C.0,16. D. 0,18.
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2010)
Hudng dén gidi

Ta cé: Nyo = 0,03 mol

Ap dung BPLBTKL ta cé: mg = 2,71 - 2,23 =0,48 gam > No, = 0,015 mol

+5

S6 mol € cia kim loai nhudng cho oxi va nito (N') nhin :
0 +3 +5 +2

Fe -3¢ —> Fe N + 3¢ - NO

X 3 X 0,09 0,03

0 +3 -2

Al - 3e - Al O, + 4¢ »> 20

y 3y vy 0,015 0,06
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0 +2
Zn —-2e —> Zn
y2 2z z

4] +2
Mg -2e > Mg
t 2t t

Ap dung dinh luit bdo toan electron ta c6:
3x + 3y +2z + 2t =0,09 + 0,06 = 0,15 mol
S& mol HNOs = s& mol N(trong mudi) + s& mol N (trong NO)
=3x+ 3y +2z+2t+ 0,03 =0,18 mol
= DPapanD.
Céu 12: Trong phén @ng: K,Cr,0; + HCl — CrCl; +Cl, + KCl + H,0O
S6 phén tr HCI déng vai trd chat khit biing k 14n tdng s& phan t& HCI tham
gia phdn dng. Gid tri cia k 1a

A.4/7. B. 1/7. C. 3/14. D. 3/7.
(Trich dé thi tuyén sinh Pai hoc khdi A nam 2010)
Huéng dan gidi

Ptpit dudc can bing:
+6 -1 +3 0
K;Cr20; +14HCl - 2CrCl; +3Cl, +2KCl + 7TH,0O

Dya vao sy bi€n ddi s8 oxi héa = ¢6 6 phan t HCl déng vai trd 1a chat khit
= k= —6—=-3— = Dap dn D.
14 7
Céau 13: Hoa tan hoan toan 14,6 gam hdn hgp X gdm Al va Sn bing dung dich
HCI (dw), thu dugc 5,6 lit H, (8 dktc). Thé tich khi O, (& dktc) cAn dé phan
Ung hoan toan vdi 14,6 gam hdn hop X 12
A. 3,92 lit. B. 1,68 Iit C.2,801it D. 4,48 lit
(Trich dé thi tuyén sinh PH khéi A)
Huéng din gidi
Ta c6: ny_=0,25 mol
2
Goi na=x mol; ng, =y mol= 27x + 119y = 14,6 (1)
Khi cho Al, Sn phén tng v4i dd HCI thi Al, Sn 1a chat khir, HCI 1a chit oxi héa:
Quad trinh nhuding e: |

Al - 3e - AI”
X 3x
Sn - 2e - Sn**

y 2y
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Qua trinh nhan ¢:
2H® + 2¢ > H,
0,5 0,25
Ap dung PL bdo oan ¢, ta ¢é: 3x +2y=0,5 (2)
T () va(2) = x=y=0,1 mol
Khi cho Al Sn phin ttng v6i O, thi Al, Sn 1a chdt khit, O; 12 cht oxi hoa:

0 +3
Al - 3¢ — Al
0,1 03
3] +
Sn -4¢— Sn
0.1 04

n
= ZC ahwemg = 0.7 mol

Quad trinh nhan c:
0 2

02 + de — 20
0175 07
= Vg, =0.175.224 =392 (lit) = Dép dn A.

Ciau 14: Cho hdn hgp goém 1,12 gam Fe va 1,92 gam Cu vdo 400ml dung dich
chita hdn hgp gdm H,SO, 0,5M va NaNO; 0,2M. Sau khi cdc phdn ¥ng xdy
ra hoan toan, thu duge dung dich X va khi NO (sdn phfi’m khir duy nhat). Cho
V m! dung dich NaOH IM vao dung dich X thi lugng k&1 tha thu dudc 12 16n
nhdt. Gid tri (§i thiCu cia V la
A. 240ml. B. 120ml. C. 360ml. D. 400ml.

(Trich dé thi tuyén sinh PH khéi A)
Huéng din giai

1
Tacé: ng, = 1——% =0,02mol; ng, = 119—2 = 0,03 mol
¢ 56 d 64
n =02mol=> n = 0,4 mol
H,50, H
n =0,08mol=>n _ =0,08 mol
NuNO3 N03

Chat khu : Fe, Cu

Fe - 3e — Fe™*
0,02 006 0,02
Cu -2 — Cu™
0,03 0,06 0,03

110



Cty TNHH MTV DVVH Khang Viét

= 20 phuong = 0,060 + 0,06 = 0,12 mol

Chét oxi héa: NOy” (trong mdi truong HY)
NO; + 4H" + 3¢ — NO +2H,O (1)
0,04 0,16 0,12
Theo phén tng (1): nH =0,4- 0,16 =0,24 mol

4 du
Khi cho dd NaOH viao dd X thi xay ra cdc phan Ung:
H" + OH — H,O

0,24 0,24

Fe™ + 30H — Fe(OH);

0,02 0,06

Cu™ + 20H — Cu(OH);

0,03 0,06

—>Xn - = 0,06 + 0,06 + 0,24 = 0,36 mol
OH

:()‘,36 lit = 360 ml

= Bap an C.
CAu 15: Hoa tan hoan toan 12,42 gam Al biing dung dich HNO; lodng (duw), thu
duge dung dich X va 1,344 1it (§ dkic) hdn hgp khi Y gdm hai khi 1a N,O va
N.. Ti khd&i ctia hon hgp khi Y so véi khi H, 1a 18. C6 can dung dich X, thu
dudge m gam chit rin khan. Gid tri cia m [a
A. 97,98. B. 106,38. C. 38,34 D. 34,08.
(Trich dé thi tuyén sinh PH khéi A)
Huéng din gidi
Ta céd: ny=0,46 mol ; ﬁm, wi= 18.2=36 ;ny =0,06 mol
Goi s6 mol cia N>O va N, 1an luot 1a x mol va y mol.
t’ 44X +28y

=36 44x - =36.0,06 =0,03
Ta cé hé : I X+y )<:>{ x+28y=3 [X 0

0,06 “y=0,03
X +y =006 Xry=Ren y==

Qud trinh nhuong ¢ : Al - 3¢ — AI**

0,46 1,38
+5 +1
Q@ uinhnhdnec : 2N + 8¢ —— N, O
0,24 0,03
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+5 0
2N + 10e —— N3

0,3 0,03
= Téng s6 mol e nhan = 0,54 (mol)
Ta théy: I nhuong > Ne nhan = €ON phén ing tao NH;NO;

+5 -3

N + 8 —  NHNO,
(1,38 — 0,54) 0,105
V&Y: Mausi = M g0, + My, no, = 046213 +0,105.80 = 106,38 (g)

= Pap an B.

Ciau 16: Cho 3,024 gam mdt kim loai M tan hét trong dung dich HNO; lodng,
thu dugc 940,8 ml khi N,O, (sén phdm kh{r duy nhat, & dktc) c6 ti khdi d6i
v6i H, biing 22. Khi N,O, va kim loai M la
A. NO va Mg, B. N,O va Al C.N,O va Fe. D. NO, va Al

(Trich dé thi tuyén sinh PH khéi A)
Hudng din gidi

py =22 =My o =44 = N,O,1a NO.

10,9408

Nzo— W = 0,042 mol

d
NyOy

Tacé: n
. +5 +1
Qua trinh nhén e: 2N + 8¢ > N20
0,336 0,042
Qud trinh nhudnge: M -~ M™ + ne

0,336
n

0,336

0,336
n
= Cép nghiém phit hgp lan=3 va My, =27 = Al

Ta c6: My = 3,024 = M, =09n

= PapanB
Cau 17: Cho 6,72 gam Fe vao 400ml dung dich HNO; 1M, dén khi phin tng
xay ra hoan todn, thu dugc khi NO (sén phim khtt duy nhat) va dung dich X.
Dung dich X c6 thé hoa tan t5i da m gam Cu. Gi4 tri cia m 1a:
A. 1,92, B. 0,64. C. 3,84. D. 3,20.
(Trich dé thi tuyén sinh PH khéi A)
Hudéng din gidi
Ta c¢6: S8 mol Fe = 0,12 (mol) ; s6 mol HNO; = 0,4 (mol)
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Fe + 4HNO; — Fe(NOs);+ NO + 2H,0
0,1 04 0.1
= Npege = 0,12 = 0,1 = 0,02 mol. Do Fe du nén tiép tuc xay ra pi:
F¢ + 2Fe(NO;); — 3Fe(NOs),
0,02 0,04
Fe(NO;3)3 4e= 0,1 - 0,04 = 0,06(mol)
Phdn @ng hoa tan Cu:  Cu + 2Fe(NO3); — Cu(NOs), + 2Fe(NO;3),
0,03 0,06
= me,=0,03.64 =192 (g) > Pdap dn A
Cau 18: Cho hén hgp gdém 1,2 mol Mg va x mol Zn vao dung dich chita 2 mol
Cu® va 1 mol Ag* d&n khi cdc phan @¥ng xdy ra hoan toan, thu dugc mot
dung dich chéa 3 ion kim loai. Trong cdc gid tri sau diy, gid tri ndo cia x
thda méan trudng hgp trén?
A LS B. 138 C.2,0 D. 1,2
Huéng din giai
Dung dich X chtta 3 ion kim loai d6 12 Mg™*, Zn**, Cu** du
Quad trinh nhudng e:
Mg -2¢ — Mg™ Zn -2¢ — Zn>*
12 24 X 2x
= Téng s6 mol ¢ nhudng = 2x + 2,4 (mol)
Quad trinh nhén ¢:
Ag'+ 15— Ag Cu’ + 2¢—Cu
l | 2 4
= T(“;ng $6 mol ¢ nhin = 1+4 = 5 (mol)
Sau phdn @ng Cu™ du = T8ng s mol e nhuing < Téng s6 mol ¢ nhin
hay 2,4 +2x <5 = x < 1,3 (mol) > Pap én D
Cau 19: Cho 61,2 gam hdn hgp X gdm Cu va Fe;0, tic dung vdi dung dich
HNO; lodng, dun néng vd khudy déu. Sau khi cdc phdn ¢ng xay ra hoin
toan, thu duge 3,36 lit khi NO (san pham khir duy nhét, & dkic), dung dich Y
va con lai 2,4 gam kim loai. C6 can dung dich Y, thu dugc m gam mudi
khan. Gid tri cia m la
A.151,5. B.97.,5. C. 137,1. D. 108,9.
Huéng din gidi
Sau phén ng con 2,4 gam kim loai ching (6 Cu dv = khéi lugng Cu va
Fe;04 phdn ting = 61,2 - 2,4 = 58,8g.
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3Cu + 8HNO; — 3Cu(NO;), + 2NO + 2H,0 ¢))
a a 2a/3
3Fe;0,4+ 28HNO; — 9Fe(NOs); + NO + 14H,0 (2)
b 3b b/3
Cu + 2Fe(NO3); — Cu(NO3),; + 2Fe(NO;); (3)
1,56 3b 1,5b 3b
Goi ney i1y = a mol ; s& mol Fe;04 ban ddu = b mol.
Ta c6 hé
64(a+1,5b)+232b =58,8 {64a+328b=58,8 {azO,lS
2a b <
—3—+§:O,15 2a+b=0,45 b=0,15

Vay: my,s= 188.(a + 1,5b) + 3b.180 = 188.0,375 + 180.0,45 = 151.,5g
= DBapdn A.
Cich khédce: Sau phén tng con 2,4 gar kim loai chitng t& Cu du = Khéi lugng
Cu va Fe;0, phdn tng = 61,2 — 2,4 = 58 8¢.
Goi neypa = X mol ; s8 mol Fe;04 ban dau = y mol.
= 64x + 56y = 58,8 (hH
Vi Cu d nén mudi sit tao ra 1a mudi Fe(NO;),; dua vao su thay ddi trang
thdi oxi héa diu va cudi ta c6:
Qud trinh nhudng e : Cu — 2¢ — Cu®
X  2x X

+8/3 +2 +5 +2
Qud trinh nhane : Fe3O, +2¢ —3Fe N +3e - NO
y 2y 3y 0,45 0,15

Ap dung BL b4o todn e, ta ¢6: 2x = 2y + 0,45 = 2x ~ 2y = 0,45 (2)

Tw (1),(2) = x=0,375 mol; y = 0,15 mol

VAay: Myus= 188.x + 180.3y = 188.0,375 + 180.0,45 = 151,5g = Ddp 4n A.
Cau 20: Cho m gam bdt Fe vao 800 ml dung dich hdn hgp gdbm Cu(NO;), 0,2M

va H.S0, 0,25M. Sau khi cdc phdn ing xdy ra hoan toan, thu dugc 0,6m gam

hén hop bot kim loai va V it khi NO (sén phdm khtt duy nhdt. ¢ dkc). Gid

(ri ctia m va V lan lugt 13

A. 17,8 va 4,48. B.17,8va2,24. C.10,8va 4,48. D.10,8va 2,24.

(Trich dé thi tuyén sinh PH khoi B)
Huéng din giai

Ta c6: nCu(N03)2 =0,16 mol= nCller = 0,16 mol ; nNO; = 0,32 mol
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= 0,4 mol

Ny,s0, = 0,2mol = nH+
Fe +4H"'+ NO;"— Fe*"+ NO + 2H,0
0,1 04 0,1 0,1 0,
= Vo= 2,24 (lit)

Fe + Cu™ - Fe*'+Cu

0,16 0,16 0,16

Do Fe nén tiép tuc x4y ra phan tng:

Fe + 2Fe™ — 3Fe™

0,05 0,1 0,15

=> Dfe phan g = 0,1 + 0,05 + 0,16 = 0,31 mol

0,6m (g) hén hdp bdt kim loai sau phan tng gdm Fe du va Cu sinh ra:
=M - Mg+ Mo = 0,6m = m - 0,31.56 +64.0,16 = 0,6m
=>m=178(g) = BPapanB.

Cach khac:
0,6m (g) hén hgp bot kim loai sau phan ng gdm Fe du va Cu sinh ra. Do Fe
du nén mudi sit sinh ra 1 mudi Fe?*

Qud trinh nhin e:

NO; + 4H" + 3¢ — NO + 2H,0
0.4 0.3 0!

Cul 4 Ze — Cu

0.16% 1132 0,16

= Vno=0,1.22,4 =224 1i1

Qud trinh nhudng e

Fc - 2e — Fe™

0,31 0,62

Ta ¢O 1 Mpepg ~ Mpepy + Mgy = 0,6m

=>m-0,31.56+64.0,16=0,6m => m=17,8(g) = Pap dn B.

Céu 21: Khi hoa tan hoan toan 0,02 mol Au biing nudc cudng toan thi s6 mol
HCl phén ting va s6 mol NO (sdn phim khit duy nhét) tao thanh lin lugt 12
A. 0,03 va 0,01 B. 0,06 va 0,02 C.0,03va 0,02 D.0,06va0,0l

(Trich dé thi tuyén sinh DH khdi B)
Huéng din giai
Au + HNO; + 3HCI — AuCl; + NO + H,O
0,02 (.06 0,02
= Pdp dn B.
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Céu 22: Hoa tan hoan toan 1,23 gam hdn hgp X gdm Cu va Al vao dung dich
HNO; dic, néng thu duge 1,344 1it khi NO, (sén phim khir duy nhat, & dktc)
va dung dich Y. Suc tir tir khi NH; (du) vao dung dich Y, sau khi phdn @ng
x4y ra hoan toin thu dugc m gam k&t tda. Phin trim v¢ khéi lugng ctia Cu
trong hén hgp X va gi4 tri ciia m 1an lugt 1a

A.21,95% va 0,78 B. 78,05% va 0,78
C. 78,05% va 2,25 D. 21,95% va 2,25
(Trich dé thi tuyén sinh DPH khéi B)
Huéng din giai
, 1,344 . )
Ta c6: NNo, = —2—2—- = 0,06 mol; going, = xmol; ny =y mol

Qua trinh nhu¥ng e:

Cu - 2e —» Cu* Al -3e — Al*
X 2x y 3y
Quad trinh nhin e:
+5 +4
N + le > NO,
0,06 0,06
) . 2x +3y =0,06 =0,015
Ap dung dinh ludt bdo toan e ta c6 hé: xEy < x=0
64x +27y =1,23 y =0,01
= gcu= 201504 e 78.05%
Pur tao két tua: Al + 3NH; + 3H,0 — AIOH); ! + 3NH,"
0,01 0,01

= mi«Al(OH):,, = 0,01 718 = 0,78g = Dép an B

Cau 23: Cho m, gam Al vao 100ml dung dich g(‘Sm Cu(NO;), 0,3M va AgNO;
0,3M. Sau khi cdc phdn ting xdy ra hodn toan thi thu dugc m, gam chat rin
X. Né&u cho m; gam X tdc dung véi lugng du dung dich HCI thi thu dugc
0,336 lit khi (& dktc). Gid tri cia m; va m, lan lugt 12
A.8,10va 543 B.1,08va 516 C.0,54va5,16 D.1,08va543

(Trich dé thi tuyén sinh CD khdi A,B)
Hudng din gidi:

Ta 6! Ny, = 0.03mol; ny o, = 0,03mol; hy, = 0,015 mol

Chat rin X + dd HC1 du — H, = trong chit rén X c6 Al du
= Cu(NOj3), va AgNO; hét.
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2Aly, + 6HCI — 2AICL + 3H,
0,01 0,015
Al phan rng véi dd Cu(NOs), va AgNO;
Quad trinh nhén e:
Agh + le — Ag
0,03 0,03 0,03
Cu™" + 2¢ — Cu
0,03 0,06 0,03
:>T6’ng $& mol e nhan = 0,06 + 0,03 = 0,09 mol
Qua trinh nhudng e:
Al - 3e — Al
0,03 0,09
Vay : my= majuy + Mey+ My, = 0,01.27 + 0,03.64 + 0,03.108 = 5,43(g)
M| = Majmanaie = (0,01 +0,03).27=1,08 g
= PapanD
Cau 24: Hoa tan hoan toan 8,862 gam hdn hgp gdm Al va Mg vao dung dich
HNO; lodng, thu dugc dung dich X va 3,136 lit (& dktc) hdn hgp Y gbém hai
khi khong mau, trong d6 ¢6 mot khi hod niu trong khong khi. Khdi lugng clia
Y la 5,18 gam. Cho dung dich NaOH (du) vao X va dun néng, khong ¢6 khi
mui khai thodt ra. Phin trdm kh&i Iugng ctia Al trong hdn hdp ban dau la
A. 12,80% B. 15.25% C. 10,52% D. 19,53%
(Trich dé thi tuyén sinh CP khdi A,B)
Hudng din giai ’
2 khi khong mau = 2 khi d6 chi c6 thé Ia: N,, N,O, NO.
Trong d6 ¢é mdt khi hda nau trong khong khi = khi d6 1a NO.
3,136 5,18

Tacéd: n =——=0,14 mol:>ﬁ = — =37
hhY = 554 YT 0.4

Ta thiy: Myo = 30 < My = 37 < My con 1 = khi con lai 1a N,O (M = 44)
Goi nyo = x mol; s6 mol N,O =y mol
x+y=0,14 x =0,07
{30)( +44y = 5,18 < {y =0,07
Goi nyy = a mol; ny, = b mol.
Cho dung dich NaOH (dw) vao X va dun ndng, khong ¢6 khi mii khai thodt
ra = trong dung dich X khong ¢6 mudi NH,NO;
Qud trinh nhudng e:
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Mg - 2e — Mg* Al -3¢ — AP

a 2a b 3b

Qua trinh nhin e:

+5 +2 +5 +1

N + 3e > NO 2N + 8¢ - N20
0,21 0,07 0,56 0,07

Ap dung dinh ludt bao toan e ta ¢6: 3a +2b=0,21+0,56=0,77 (1)
Mait khdc: 27a + 24b = 8,862 (2)
T (1), (2) > a =0,042; b =0,322

R 0,042. .
Vay: %omy = %@.100% =12,8% = Pap dn A

Cau 25: D3t chdy hoan toan 7,2 gam kim loai M (c6 ho4 tri 11 khong d6i trong
hop chat) trong hdn hgp khi Cl, va O,. Sau phin ng thu dugc 23,0 gam chét
rin va thé tich hdn hop khi da phidn tng 1a 5,6 lit (& dktc). Kim loai M la
A.Be B. Cu C.Ca D. Mg

(Trich dé thi tuyén sinh CD khéi A,B)
Huéng din giai
Ap dung BPL bio toan khdi lugng (a ¢é: myy =23~ 7,2=158¢

3,
Ta c6: Nph khi = '——6— = 0,25 mol

Goi s& mol oxi va clo 1in lugt 1a x mol; y mol.
+y=0,25 =0,05
Tacohé: | ° =%
32x + 71y =15,8 y=0,2
Qua trinh nhén e:
Cl, + 2¢ — 2CI

0,2 04
0, + 4e — 20%
0,05 0,2

= Tbng s6 mol e nhan = 0,2 + 0,4 = 0,6 mol
Qua trinh nhudng e:

M — M™+ ne

0,6/n 0,6

=>Mu= 7.2n = 12n = Cép nghiém phi hop la n = 2; M, = 24 (Mg)
= PapanD
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Cau 26: Cho 11,36 gam hdn hop gbm Fe, FeO, Fe,0; va Fe;04 phiin (ing hét
v6i dung dich HNO; lodng du, thu dugc 1,344 lit khi NO (sén pham khtt duy
nhdt) & (dktc) va dung dich X. C6 can dung dich X thu dugc m gam mudi
khan. Gid tri cia m la:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
(Trich dé thi tuyén sinh PH khdi A)
Hudéng din giai
Xem hdn hgp Fe, FeO, Fe,0; , Fe;0, chi gom Fe va O.

Ta c6 so dd: {FC +x mol __*HNO3 N fFC(NO} )3 :x mol

O :ymol 1NO
Tacéd :56x + 16y = 11,36 (1)
- Qud trinh nhudng electron:
0 +3

Fe - 3¢ ~—> Fe

X 3x

- Qud trinh nhin clectron:

: -2 +5 +2
O+ 2¢ — O N + 3¢ — N
y 2y 0,18 0,06

Ap dung dinh ludt bdo toan clectron, ta ¢4: 3x = 2y + 0,18 (2)
T (l)va (2) = x=0,16 mol va y =0,15 mol.
= Mpyno,), = 0,16.242 = 38,72 (g) = Dap an A.

Cau 27: Trdn 5,6 gam bdt sdt véi 2,4 gam bot luu huynh réi nung néng (trong
diu kién khong ¢6 khong khi), thu duge hdn hgp rin M. Cho M tdc dung vdi
lugng du dung dich HCI, gidi phéng hdén hop khi X va con lai mot phan
khong tan G. P& d6t chdy hoan toan X va G can vira dt V lit khi O, & (dktc).
V ¢o gid tri la:

A. 2,80 B. 3,36 C. 3,08 D. 4,48.
(Trich dé thi tuyén sinh CD khdi A,B)
Huéng din giai ‘
Ta ¢6: npe = 0,1 mol va ng = 0,075 mol
S¢ dd phéan ng:

I;) ) FeS hh Khi X H7S 0 12 5
o Khi 2 2 _
hhi — —C S Fe —HY 44 Fe?* + H *02_ 50,4 H,0
0 du 2 vira di 2
S S khongtan G: S
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Dua vao sd db va chi ¥ (i trang thii ddu va trang thdi cudi clia cdc nguyén
t6 ta c6: chdt khit 1a Fe va S, chat oxi héa 13 oxi.
- Qud trinh nhudng electron:

0 +2 0 +4
Fe -~ 2e —— Fe S ~d4e ——> S

0,1 0,2 0,075 0,3
= ch nhuting = 0,2 + 0,3 = 0,5 mol

- Qua trinh nhin electron:

0 2
O +4e¢ —> 20

0,125 0,5
= V,. = 0,125.22,4=2_8lit = Dap dn A.
2

Cau 28: Cho 3,6 gam Mg tdc dung hét véi dung dich HNO; du, sinh ra 2,24 lit
* khi X (s&n phdm duy nhit) & (dkic). Khi X la:
A.N,O B. NO, C. N, D. NO.
| Huéng din gidi
Ta ¢6: nyv, = 0,15 mol va nypsx = 0,1 mol
Goi n la trang thdi oxi héa clia N trong X.
- Qud trinh nhudng electron:

0 +2
Mg - 2 —— Mg
0,15 0,3

- Qua trinh nhin electron:
+5 +n

N +(G-ne —N
0,1.(5 —n) 0,1
. +2
Ap dung dinh ludt bdo toan electron, ta ¢6: 0,1.(5-n)=0,3 => n=2 (NO)
= PépdnD.
Céu 29: Cho 2,16 gam Mg tdc dung vdi dung dich HNO; du. Sau khi phdn tng
xdy ra hoan toan thu dudc 0,896 lit khi NO & (dkic) va dung dich X. Khdi
lugng mudi khan thu dugc khi 1am bay hdi dung dich X la:

A. 8,88 gam B. 13,92 gam C. 6,52 gam D. 13,32 gam.
(Trich dé thi tuyén sinh PH khéi B)
Huéng din giai

Ta ¢6: nw, = 0,09 mol va nyo = 0,04 mol
- Qud trinh nhuding electron:
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0 +2
Mg - 2¢ —> Mg
0,09 0,18

- Qua trinh nhin electron:

+5 +2
N + 3¢ ——> N

0,12 0,04

Ta thdy: n. ghne = 0,18 mol > n g = 0,12 mol
= Con thém qué trinh nhin electron nita d6 1a qué trinh tao mudi NH,NO;
va N ghan= 0,18 ~ 0,12 = 0,06 mol.

+5 +3
N + 8 ——> N

0,06 0,075

VAY: My = + My no, = 009.148 +0,075.80 = 13,92 (g)

m
Mg(NO3),
=> DPdap dn B.

Cau 30: Cho m gam hdn hgp X gdm Al, Cu vao dung dich HCI dut, sau khi k&t thiic
phén ting sinh ra 3,36 lit khi  (dktc). Néu cho m gam hdn hgp X trén vio mot
lugng du HNOs dic ngudi, sau khi k&t thiic phdn tng sinh ra 6,72 lit khi NO, (sin
phim khir duy nhit) § (dktc). Gid tri chia m 1

A 115 B. 10,5 C. 12,3 D. 15,6.
(Trich dé thi tuvén sinh PH khd'i B)
Huéng din giai
Tacé: n =0,05mol; n = (),3 mol
H, NO,

Khi cho hdn hgp Cu, Al tdc dung vdi HCI, chi c6 Al phdn tng:

0 +3 +
Al - 3c — Al 2H" + 2¢ — H,

0,1 0,3 0,3 0,15

Khi cho hdn hgp Cu, Al tdc dung v6i HNO; dic ngudi, Al khéng phan tng,
chi ¢6 Cu phédn tng:

4] +2 +5 +4
Cu - 2¢ —> Cu N +le ——>N
0,15 0,3 0,3 0,3

Vay: m =my + me,=0,1.27 + 0,15.64 = 12,3 (g)
= BPapdan C.
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Cau 31: Hdn hdp A géom 11,2 gam Fe va 9,6 gam S. Nung A sau | thoi gian

duge hdn hgp B gdm Fe, FeS, S. Hoa tan hét B trong H.SO, didc néng thu

duge V lit khi SO, (dkic). V ¢o gid i 1a:

A. 6,72 it B. 33,61t C. 20,16 1it D. 26,88 lit.
Hudng din gidi

Ta ¢é: np. = 0,2 mol va ng =0,3 mol

Chat khir 1a Fe va S: chi't oxi hoa 1a H,SOy diic néng.

Qud trinh nhuding clectron:

0 +3 0 +4
Fe - 3¢ —— Fe S - 4e —> §
0,2 0,6 0,3 1,2 0,3

Quad trinh nhin electron:
+6 +4
S +2¢— S

2x X

Ap dung dinh luat bao toan electron, ta ¢6: 2x =06+ 1,2 = x =0,9 mol
= nSOZ =09 + 0,3 =1,2mol = VS()2 = 1,2.22.4 = 26,88 lit

= DPéap anD.

Cau 32: Tron 2,7 gam Al vdi 20 gam hdn hgp Fe;0, va Fe 04 roi dun néng, sau

1 thdi gian thu dugc hdon hgp A. Hoa tan A trong HNO; thu duge 8,064 lit

NO; (dktc). Khdi lugng cdc oxit sdt trong hdn hgp dau lan lugt 1a:

AL 13,92g; 6,08g B. 11,6g; 8.4¢ C. 15g; 5g D. 3,48g; 16,52g.
Hudng dan giai

Tu duy bai todn theo sd dé:

| - le + le
r
ﬁS/%) ]}-3 0O HKISO ‘+3 +3 +~1l
27al SO0 e AR L et Al+NO;

Dura vao s dd ta thdy Al v Fe;O, 1a chdt nhudng clectron, HNO; 1a chat
nhin electron:

2,7 8,064
Tacd: n,, =——=0,1 (mol); n =" =1(),36 mol
Al 27 (mol);fivo, 22,4

Goi a 1a $6 mol Fe;0, :
Qud trinh nhudng clectron:
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0 +3 +8/3 +3
Al — 3e —— Al Fe, 04 —le —— 3Fe
0,1 0,3 a a
Qua trinh nhén clectron:
+5 +4
N +le —— N

0,36 0,36

- Ap dung dinh luit bdo toan electron: 0,3 +a =0,36 = a = 0,06 mol

Mo, =13.92(2): mg o, =20 -13,92=6,08(g) = Dipdn A.

Cau 33: Hoa tan hoan toan 17,4 gam hdn hop 3 kim loai Al, Fe, Mg trong dung

dich HCI thdy thodt ra 13,44 lit khi (dktc). N&u cho 34,8 gam hén hop trén

tdc dung véi dung dich CuSO;, du, loc 14y toan bd chd't rin thu duge sau phdn

ung tic dung v6i dung dich HNOj; néng du thi thu duge V lit khi NO, (dktc).

Gid tri ctia V 1a:

A 11,2 1t B. 224 lit C. 53,76 11t D. 76,82 lit.
Huéng din gidi

Al, Mg, Fc nhudng e, s6 mol electron ndy = s6 mol electron Cu nhudng khi

tham gia phan @ng vdi HNO..

S& mol electron ma H nhin cling chinh 12 $6 mol electron ma HNO; nhan.

2H" + 2¢ - H,

13,44

22,4

17,4 g hdn hgp: H' nhéan 1,2 mol

Vay 34,8 g hén hgp: H nhin 2,4 mol

1,2 =(,6 mol

+5 +4
N + le —— N(NO,)
2.4 2.4

VNO2 =2,422,4 =536 lit = Pap an C.

Cau 34: Hoa tan hoan toin 43,2 gam kim loai Cu vio dung dich HNO; lodng, 14t cd

khi NO thu dugc dem oxi héa thanh NO, rdi suc vao nuée cé dong oxi d& chuyén
hét thanh HNO;. Thé tich khi oxi (dktc) da tham gia vao qud trinh trén la:
A. 5,04 lit B. 7,56 lit C. 6,72 lit D. 8,96 lit.

Huéng din gidi
Ta nhén thdy, Cu nhudng clectron cho HNO; tao thanh NO,, sau dé6 NO, lai
nhudng cho O,. Viy trong bai todn nay, Cu la chat nhudng clectron, con O,
12 chdt nhdn electron.
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0 +2 0 -2
Cu - 2¢ > Cu O2 + 4e - 20
0,675 1,35 X 4x

4x =1,35 = x=0,3375 = VO2 =0,3375.22,4 =7,56 ()

= Pap an B.
CAu 35: Chia m gam hdn hgp 2 kim loai A, B ¢6 hod tri khang d8i thanh 2 phan
bing nhau:
- Phan I: tan h&t rong dung dich HCI, tao ra 1,792 lit H; (dktc).
- Ph4n 2: nung trong oxi thu dugc 2,84 gam hdn hdp oxit.
Gia tri cia m la:
A. 1,56 gam B. 2,64 gam C. 3,12 gam D. 4,68 gam.
Huéng din giai
Ta c6: Ny, = 1;—942 = 0.08 mol

A, B 1a chat khir; H" (3 phan 1) va O, (phan 2) 12 chdt oxi héa.
S& mol clectron H' nhan biing s& mol elcctron O, nhén:
2H* + 21l¢c —» H,

0,16 0,08
0 -2
O + 4c —» 20

0,04 0,16
= Mgim toai phin 2 = Mo — Mo = 2,84 — 0.04.32 = 1,56 (g)
m=1,562=3,12(g) = Papan C.

Cau 36: Cho tan hoan toan 8,0 gam hdn hop X gdm FeS va FeS, trong 290ml
dung dich HNOj3, thu duge khi NO va dung dich Y. P& tic dung hét véi cdc
chat trong dung dich Y, ¢An 250ml dung dich Ba(OH), 1M. K&t tia tao thanh
dem nung trong khong khi d&n khéi lugng khong ddi duge 32,02gam chat
rin Z.

a. Kh&i lwgng mdi chit trong X 1a:

A. 3.,6g FeS va 4,4g FeS, B. 4,4g FcS va 3,6g FeS,

C. 2,2g FeS va 5,8g FeS, D. 4,6g FeS va 3,4g FeS,

b. Thé tich khi NO (dktc) thu duoc la:

A L1210t B. 2,24 lit C. 3,36 lit D. 6,72 lit.
¢. Nong dd mol clia dung dich HNO; da dung la:

A. IM B. 1,5M C.2M D. 0,5M.
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Huéng din giai
a. Ap dung dinh ludt bio toan khéi lwgng doi véi nguyén 1 Fe va S:
Ta ¢6: x mol FeS va y mol FeS; — 0,5(x + y) mol Fe,0; va (x + 2y) mol BaSO,
y y
- [88x + 120y =8
[160.0,5(x +y) +233(x + 2y) = 32,03
[88x +120y =8 x =0,05
= =
1313x + 546y =32.03 |y =0,03
= khoi lugng clia FeS = 88x = 88.0,05 = 4,4 gam
khoi lugng ctia FeS; = 8 — 4,4 = 3,6 gam
= DPdp an B.

b. Ap dung dinh ludt bdo toan clectron:
+3 +6
(FcS)O — 9¢c—~> Fec + S

0,05 0,45

+3 +0
(FeS,)! - 15¢ - Fe +28
0,03 0,45
NO;™ + 3¢ — NO
3x X

3x=0,45+0,45 = x=0,3mol = Vy, =0,3.224=6,72 lit
= Bapan D.

c. Tacé: nF 4 SX+Y= 0,08 mol

Bé lam k&t wha hit lugng Fe' ¢iin 0,24 mol OH™ hay 0,12 mol Ba(OH)..
K&t tha (x + 2y) =0,11 mol SOf‘ cin 0,11 mot B112+hzly 0,11 mol Ba(OH),.
S6 mol Ba(OH), di ding = 0,12 +0,11 = 0,23 <0,25.

Con: 0,25 - 0,23 = 0,02 mol Ba(OH), trung hoa vdi 0,04 mol HNG; du

MyyNe, phin dng = nNO_ + Ny, + Dpno, o = 0,08.3+0,3 + 0,04 = 0,58 mol
: 3 ;

, 0,58
= [HNO,| = =M
0,29

= DPdp an C.

Cau 37: Cho 9,94 gam hdn hop 3 kim loai Al, Fe, Cu tdc dung v6i dung dich
HNO; lodng du thu dugc 3,584 lit khi NO (dkic). Tong khéi lugng mudi khan
tao thanh la:

A.39g B.39,7¢g C.29,7g D. 50g.
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Huéng din gidi

Ta ¢6: nyo = 0,16 mol
Ap dung cong thifc: mpg = my + mNO

Ma Ne phan = 3nNO = 0,163 = 0,48 mol

. =My + 62.0; gngn
3

VAY: My = 9,94 + 62.0,48 = 39,7 () = Pép 4n B.

Cau 38: Pat chdy hé&t a mol Fe bdi oxi thu duge 5,04 gam hdn hop A gdm cédc
oxit sit. Hoa tan hoan toin A trong dung dich HNO; thu dugc 0,035 mol hdn
hop Y gdm NO va NO,. Ti khéi hoi ctia Y d6i véi hidro 12 19. a ¢6 gid tri 1a:

A. 0,03 mol B. 0,04 mol C. 0,07 mol D. 0,05 mol.
Huéng din giai:
Tu duy bai todn theo so dd:
+de l + 4e
0 l +5 F—LV
I*Qe + O, . Fexgy +_H_I\_I9_3___,. It“:a ++IEIO ++ ;\102

- 3e

f

Duwa vao sd do ta thay Fe 1a chit khit, O, va HNOs Ia chit oxi héa:

bit NO:xmol; NO;:ymol
Tacé: M=192 =38
St dung sd dd duding chéo ta cé:

NO, (y)

:>—X—=lhayx=y
y

Ma x+y=0,035 = x=y=0,0175 mol

Quad trinh nhudng electron:
0 +3
Fe — 3e —— Fe

a 3a

Quad trinh nhin electron:

0 -2
02 + 4e —> 20
5,04-56a  5,04-56a

32 8

126
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- Ap dung dinh Iuit bio toan clectron:

5,04 - 56a

=>3a + 0,07 = a =0,07 mol => Bap dn C.

CAu 39: Cho m gam Al tan hodn toan trong dung dich HNO; thi thdy thodt ra
11,2 lit (dktc) hdn hgp khi A gdm 3 khi N,, NO, N,O ¢6 ti 1& tuong tng la
2:1:2. Gid tri cia m 1a:

A27g B. 168 ¢ C.351g D. 35,1 g
Huéng din giai
N, :2xmol

PatNO: x mol =
N,O:2x mol

Tacd: npypps =0,5mol = 5x=0,5= x=0,1 mol
- Qud trinh nhudng electron:

0 +3

Al - 3e —— Al

m m

27 9

- Qud trinh nhan electron:

+5 0 +5 +2

N +10e —> N3 N + 3e > NO
2 0,2 0,3 0,1

+5 +1

N +8 —— N20O
1,6 0,2

- Ap dung dinh ludt bdo toan clectron:
- -’93= 2+0,3+1,6 =39 = m=351(g) = Bép én D,

Céu 40: Thé tich dung dich FeSO, 0,5M can thi€t d& phan ng vira di v6i 100ml
dung dich chita KMnO, 0,2M va K,Cr,0, 0,1M trong mdi truding axit la:
A. 0,16 lit B. 0,32 1it C. 0,08 lit D. 0,64 1it.
Hudéng din giai
Ta c6:
nKM”O4 =0,2.0,1= 0,02 mol;nK2Cr207 =0,1.0,1= 0,01 mol

- Qud trinh nhudng electron:

+2 +3
Fe - le ——— Fe
X X
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- Qua trinh nhin electron:

+7 +2 +6 +3
Mn + S5¢ —> Mn 2Cr + 6e —— 2Cr
0,02 0,1 0,02 0,06
- Ap dung dinh luit bio toan electron = x =0,1 + 0,06 = 0,16 mol
0,16 L,
= VFeSO4 = —— = (,32 (I) = Pap an B.

Cau 41: Hbn hgp A gdm clo va oxi. A phdn ¢ng vira h&( véi mot hén hgp gdm
2,4g Mg va 4,05g Al tao ra 18,525g hdn hgp mudi clorua va oxit cda 2 kim
loai. Phan tram theo thé tich cda khi clo trong hdn hdp la:

A.63,12% B. 44,32% C.52,3% D. 55,56%.

Hudng dan gidi

Cl,: x mol

bit B
O,y mol

Ta cé: ny, =0,1 mol vany =0,15 mol
- Qua trinh nhudng electron:

0 +2 0 +3
Mg - 2¢ —— Mg Al - 3e > Al
01. 0,2 0,15 0,45
- Qua trinh nhin electron:
Y -1 0 -2
Cl, +2¢ — 2Cl 0, + 4¢ —— 20
X 2X y 4y

- Ap dung dinh ludt bdo toan electron:
Tacéd: 2x + 4y = 0,2 + 0,45=0,65 (1)
Mitkhdc: 2,4 +4,05 + 71x + 32y = 18,525

= 7Ix + 32y = 12,075 )
= 0,125
Tr(Hva @) =4 >
y=0,l
5
ooV, = —2125 16000 - 55.56% = Dép én D.

“2 0,125+0,1
Céu 42: Hoa tan hoan toan 28,8g kim loai Cu vao dung dich HNO; lodng, tat c&
khi NO thu dugc dem oxi héa thainh NO, rdi suc vao nide ¢ dong oxi dé
chuyén hé&t thanh HNO;. Thé tich khi oxi & (dkic) da tham gia vio qud trinh
trén la:
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A. 100,8 lit B. 10,08 Iit C. 50,4 lit D. 5,04 lit.
(Trich PTSPH - Khéi B)
Huéng din gidi

Cach 1:
Sau qud trinh bi&€n d8i HNO; trd lai trang th4i ban ddu, do d6 chdt nhin
electron 13 oxi.

Qua trinh nhuGng electron: Qua trinh nhan electron:
0 +2 0 2
Cu ~ 2¢e —— Cu 0, + 4¢ —> 20
045 09 X 4x

Ap dung dinh ludt bdo toan electron ta ¢6: 4x = 0,9 = x = 0,225
= V02 =0,225x 22,4 =5,04 lit

= Pap inD.
Cdch 2:
3Cu + 8HNO;z; — 3Cu (NO;), + 2NO + 4H,0 (N
NO + %Oz — NO, 2
2NO, + %02 + H,O — 2HNO; 3
28,8

Ney = ——= 0,45 mol
C o (mol)
N 2 2
Theo phuong trinh (1): nyo = —é— Ny = —50,45 =0,3 (mol)

1
2): nNO2 =Dy =0,3(mol) o, @) =§nNO =0,15(mol)

1 0.3

3) no,= ZnNoz == 0,075 mol
:>Zn02pha’m \ng = 0’15+ 07075 = 0,225 mol
= Vo, phin g = 0:225%22,4 = 5,04 it

= DPap an D.

Céau 43: Hoa tan hoan toan m gam Fe;0, vao dung dich HNO; lodng du, tat ¢
khi NO thu dugc dem oxi héa thanh NO, rdi suc vio nudc c6 dong oxi dé
chuyén hét thanh HNOs. Biét thé tich khi oxi & (dktc) da tham gia vao qud
trinh trén 12 3,36 lit. Kh6i lugng m cia Fe;0, 1a:

A. 1392 B.132,9 C.129,3 D. 192,3.
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Huéng din gidi
3,36
Ta cé: n, =—— =0,15(mol
%2 22,4 (mol)
Sau qué trinh bi€n d8i HNO; trd lai trang thdi ban dau, do d6 chd't nhin
+2
electron 13 oxi, Chat nhudng electron 1a Fe trong Fe;0,.

Quad trinh nhén electron: Qud trinh nhudng electron:
0 -2 L2 +3

0, + 4e —> 20 Fe - le —> Fe

0,15 0,6 X X

Ap dung phuong phdp bdo toan electron, ta c6:
x= 0,6 mol = Mg,.0, = 0,6.232 =139,2 (gam) = Ddp an A.

Ciu 44: Hoa tan hoin toan 10,8g kim loai M bing HNO; du duge dung dich A
(khong th&y c6 khi thodt ra). Cho NaOH du vao dung dich A thdy bay ra 3,36
lit khi (dktc). Kim loai M la:

A Al B. Cu C.Fe D. Zn.
Hudng din giai
Kim loai M tdc dung v8i HNO; lodng thu dugc dung dich A khdng c6 khi bay
ra chitng t6 trong dung dich A ¢6 mudi NH,NO:;.
NH,NO; + NaOH — NaNO; + NH; + H,0

= nNH4NO3 = nNH3 =0,15 mol

- Qua trinh nhudng electron: Qua trinh nhin electron:
0 +n
_ 3 +5 -3
M ne M N +8 —— N
108 10,8 n 1,2 0,15
M M
- Ap dung dinh luat bdo toan electron:
= L8 s M =9n = n=3vaM=271a ph hop.

= Pdp dn A.

Céu 45: H5n hgp X gdm 2 kim loai R, R; ¢6 héa tri X, y khong d6i (R;, R,
khong tdc dung véi nudc va ddng trude Cu trong ddy dién héa clia kim loai).
Cho hdn hgp X phdn Wng hoan toan véi dung dich HNO; du dudc 1,12 lit khi
NO duy nh4t (dktc). N&u cho lugng hdn hgp X trén phdn @ng hoan toan vdi
dung dich HNOs, thé tich khi N, & dkic thu dugc 1a:

A. 0,224 1it B. 0,336 lit C. 0,448 Iit D. 0,672 lit.
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Hu'éng din gidi
Do 2 kim loai R, vi R, ¢6 héa tri khéng ddi nén s mol electron 2 kim loai
nhuding cho HNO; nhian dé tao thanh NO va nhan dé tao thanh N, bing
nhau:

Ta c6: nno = 0,05 mol

+5 +2 +5 0
N + 3¢ ——> N N + 10e —— N,
0,15 0,05 0,15 0,015

= V,, =0,336 (li) = Dapdn B.

Céu 46: Hoa tan hoan toan a gam Al trong dung dich HNO; thi thu dugc 8.96 lit
(dktc) hdn hgp khi (X) (gdbm NO va N,O) cé ti khéi d AH, =16,75. Gié tri cha a
la:

A. 15,3g B. 13,5g C. 18,5¢ D. 20,6g.
Huéng din gidi
Pit x mol NO, y mol N,O
8,96

Tacéd: x+y= =0,4 mol (N
M=33’5 (2)
X+y

Tr(l)va(2) = x=0,3mol vay=0,1
Qud trinh nhudng e:

0 +3
Al - 3e — Al

X  3x
Quad trinh nhin e:

+5 +2 +5 ) +1
N + 3¢ > N 2N +24¢ — N,0
0,9 0,3 0,8 0,1

Ap dung dinh ludt bdo toan clectron, ta ¢6: 3x = 0,9 + 0,8 = 1,7
1
= Xx= ~’-3—7—mol = a=153gam = PdpdnA.

Céu 47: Cho hdn hgp gdm FeO, CuO, Fe;0, c¢6 s6 mol 3 chit déu biing nhau téc
dung hét véi dung dich HNO; thu duge hon hgp khi g6m 0,09 mol NO, va
0,05 mol NO. S6 mol clia mdi chat Ia:

A. 0,12 B. 0,24 C. 0,21 D. 0,36.
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Huéng din gidi
+2 +3 ~
Coi Fe304 12 hdn hgp FeO.Fez O, va dit s6 mol cia mdi chi' trong hn hgp
R +2
d4u 13 x thi tdng s6 mol Fela 2x

Qu4 trinh nhu¥ng e:

+2 +3

Fe — le » Fe

2x  2x

Qua4 trinh nhén e:

+5 +4 +5 +2

N - le —» N(NO,) N + 3e — N(NO)
0,09 0,09 0,15 0,05

Ap dung dinh ludt bdo toan electron, ta cé:
2x=0,09+0,15=0,24 = x=0,12
= DapanA.

Chu 48: Hoa tan hdn hgp gdm 0,05mol Ag va 0,03mol Cu vao dung dich HNO; thu
dudc hdn hop khi A gdm NO va NO, ¢6 ti 1&é mol twong tng 2 : 3 . Thé tich hdn
hgp khi A § dktc 1a:

A. 2,737 lit B. 1,3664 lit C. 2,224 lit D. 3,3737 lit.
Huéng dan gidi

+5
Ag va Cunhudng e, con N cia HNO; nhine d€ tao ra NO va NO,
Pit s§ mol NO 14 2x thi s mol NO, 1a 3x .
Quad trinh nhudng e:

0 +1 0 +2
Ag — le - Ag Cu - 2¢e -»Cu
0,05 0,05 0,03 0,06
Qua4 trinh nhén e:
+5 +2 +5 +4
N + 3e —» N(NO) N + le - N(NO,)
6x 2x 3x 3x

Ap duﬁg dinh ludt bdo toan electron, ta cé:
6x + 3x = 0,05 + 0,06 = x =0,0122 mol
Vay téng s6 mol khi 13 5x mol

Va =0,0122.5.22.4 = 1,3664 lit

= Pdp dn B.
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Céu 49: D& m gam bdt sit ngoai khdng khi mot thdi gian thu dude 11,8 gam hdn
hdp céc chit rdn FeO, Fe;0,, Fe,0s, Fe. Hoa tan hoan toan hdn hdp d6 biing
dung dich HNO;s loang thu dudc 2,24 lit khi NO duy nhat (dktc). Gi4 tri clia m la:

A. 9,94 gam B. 10,04 gam C. 15,i2 gam D. 20,16 gam.
Huédng din gidi
Ta cé: ng, =% mol ; No, phindng = 1 l,?fj;m mol; NNo giai phong = 0,1 mol
- Chatkht 1a Fe:
0 +3
Fe - 3¢ —— Fe
m 3m
56 56
- Chat oxi héa gbm O, va HNO;:
0 2
O + e — 20 N o+ 3 — NNNO)
[1,8§ —m 11,8-m 0.3 0.1
32 8
>.n. Fe nhudng = 2’n, chdt oxi héa (O, ; NO;") nhin:
%rg: ”’88_’“ +0,3 = m=994(g) = Pdp 4n A.

Céau 50: Hoa tan hoan toan 10,8 gam FcO trong HNO; thdy 0,05 mol khi Y bay
ra. Y la:
A.NO B. NO, C.N,O D.N,.
Huéng din gidi
Ta ¢6: np.o = 0,15 mol
Goi n 1a s8 oxi héa cia nitd trong khi X.
- Qud trinh nhudng electron:

+2 +3
Fe - l¢e —— Fe¢
0,15 0,15

- Qua trinh nhan electron:
+5 +n

N + (5 -n)e —> N

0,05(5-n) 0,05
Ap dung dinh ludt bio toan electron:
Tac6:0,05(5-n)=0,I15= n=2
= Khi Y 1a NO = Bap dan A.
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Céu 51: Hoa tan hoan toan 0,04 mol hdn hgp A gdm Mg va Al rong H,SO, dic

néng thu dudc 0,05 mol mdt sin phdm khir X duy nhat c6 chia lvu huynh. X
la:
A. H,S B.S C. SO, D. SOs.
Huéng din giai
Pat R 1a kim loai thay cho Mg va Al: n la héa tri chung cho Mg va Al
Quad trinh nhudng clectron:

0 +n
R - ne—— R

0,04 0,04n
Qu4 trinh nhén electron:

+6 +H6O -m)
S + me ——> S

0,05m 0,05
Ap dung dinh Iudt bdo toan clectron, ta ¢: 0,04n =0,05m
Vi Mg cé hoa tri 2, Al ¢é héa tri 3 nén:
LAy n=2 => m=1,6

n=3=>m=24
) +4
LAy trung binh 1.6 vd 24 = m =2 = sidn phim khif chita S.

=> San phim khir I SO, = Pép 4n C.

Cau 52: Cho hdn hgp FcS va FeCO; phén ing hoan toan véi dung dich HNO;

thu duge hdn hgp 2 khi X va Y ¢6 i khdi hdi d8i v6i hidro bing 22,75. Thanh
phan % khéi lugng clia FeS trong hdn hgp la:
A 21% , B. 37% C. 19,5% D. 14,43%.
Hudéng din giai
Ta c6: My =22,75.2=455.
Ta thiy mot khi la CO, (M =44) = khi tht 2 A NO, (M =46> M =45,5)

n,, =(x+y)mol
Np.g =X mol Fo
Ngeco,y = y mol = ¢n_, =x mol
S
n =z mol
NO = =
2 fco, = Npeco, =Y MOl
Quad trinh nhudng clectron:
-2 +0 +2 +3
S -8 — S Fe - le —— Fe
x 8 (x+y) (x+y)
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+5 +4
- Qud trinh nhin electron: N +le — N
z zZ
Ap dung dinh luit bdo toan electron:
Taco:8x+x+y=z = Wx+y-z=0 (1)
Duya vao so dd dudng chéo ta cé:

CO; (¥)...... 44 0,5
\ /
45,5
NO, (2)..... 46 — ~ 1,5
SY oy @
z 1, 3
o« N x 2
Thé (2) vao(l): = 9x = 2y = —= —
y 9
88.2 L.
= %FeS = ————————100% =14,43% — DapanD.

(88.2 +116.9)

Ciau 53: Hon hgp gom 0,69g Na va 0,27g Al hda tan hét trong 200ml dung dich
HC1 0,1M. Thé tich H; (dktc) thodt ra la:
A. 0,224 lit B. 0,336 lit C. 0,672 1it D. 0,448 lit.
Huéng din giai
Khi cho Na va Al vao dung dich HCI thi Na va Al la chat khtt nhudng
electron con HCI va H,O 12 chat oxi héa nhin electron.

Ta c6: nay = 0,01 mol va ny, = 0,03 mol
0 +1
- Qud trinh nhutng electron: Na - le —— Na

0,03 0,03

0 +3
Al - 3¢ —— Al
0,01 0,03

+1 0
- Qua trinh nhén electron: 2H + 2¢ —— H,

0,06 0,03
= Vu, = 0,03.22,4 =0,672 lit = Pdp an C.

Cau 54: Cho 8,3 gam hdn hop X g6m Al Fe (na = ng.) vao 100ml dung dich Y
gdm Cu(NOs), va AgNOs. Sau khi phan dng k&t thiic thu duge chdt rin A
gdm 3 kim loai. Hoa tan hoan todn chit rin A vio dung dich HCl du thdy ¢6
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1,12 Iit khi thodt ra (dktc) va con lai 28 gam chat rin khéng tan B. Nong d6

Cy clia Cu(NOs), va ciia AgNO; 1an lugt 1a

A.2Mva IM. B.1IMva2M. C.0,2Mva 0,IM. D. 0,1M va 0,2M.
Hudng din gidi:

8.3
Ta ¢6: nay = np. = — =0,1 mol.
Al F 83

bat NpgNo, =X mol va DeuNog), =Y mol

= X+Y — Chétrin A gom 3 kim loai.

= Al hét, Fe chua phan (g hodc cdn du. H3n hop hai mudi hét.
Qua trinh nhudng e:

Al - 3e—> AI*

0,1 03
Fe - 2e — Fe**
0,1 02

= Téng s6 mol e nhuong bang 0,5 mol.

Qua trinh nhin e:

Agt+le »> Ag Cu* +2e¢ - Cu 2H" + 2¢ - H,
X X X y 2y y 0,1 0,05

= Téng s6 e mol nhan bing (x + 2y + 0,1).

Theo dinh luit bio toan electron, ta ¢6 phudng trinh:

Xx+2y+0,1 =05 hay x+2y = 0,4 H

Mit khdc, chdt rin B khdng tan 1a: Ag: x mol ; Cu: y mol.

= 108x + 64y = 28 )

Giai hé (1), (2) ta dugc: x =0,2 mol; y=0,1 mol.

= Cyagno, =22 =2M; Chcumony, = 2= = IM. = Dép &n B
3701 20,1

Céau 55: Chia 44 gam hdn hgp gdm Fe va kim loai M c6 hod tri duy nh4' thinh
2 phan bing nhau:
- Phan 1: tan vira dd trong 2 lit dung dich HCI thdy thodt ra 14,56 lit H, (dktc).
- Phan 2: tan hoan toan trong dung dich HNO; loding néng thdy thodtra 11,2 lit
khi NO duy nha' (dktc).
a. Nong dd mol ctia dung dich HCI 1a:
A. 0,45M B. 0,25M C.0,55\M D. 0,65M.
b. Khdi li*gng hdn hgp mudi clorua khan thu dugce khi c6 can dung dich sau
phdn @ng & phin I la:
A. 65,54 gam B. 68,15 gam C. 55,64 gam D. 54,65 gam.
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c. % khéi lugng clia Fe trong hdn hgp ban dau la:

A.49,01% B.4797% C.52,03% D. 50,91%.
d. Kim loai M la:
A. Mg B.Zn C. Al D. Cu.

Huéng din gidi
T =0,65(mol)= ny = 2nHZ = 2.0,65 = 1,3mol

Cy= %—3—' =0,65M = Pdp an D.

s My = My + M
cl
Trong dé: .. =My = 1,3 mol

M= 22 + 1,3.35,5=68,15 (g) = DPdp an B.
. Ap dung phudng phép bio toan electron:

0 +2

Phinl: Fe - 2¢ — Fe
X 2x

0 +n

M - ne - M
y ny

2H" + 2¢ - H,

1,3 0,65

. 4] +3
Phin2: Fe - 3e — Fe
0 +n

M - ne - M

+3 +2
N + 3e —— N (NO)

1,5 0,5

2x+ny=1,3 x=0,2
= =
3x+ny =15 ny =0,9
= ng=0,2 = %mg, = 9’—;—'—25—6—100% =5091%
= Pdp an D.
. my =22-0,2.56 = 10,8¢
0,9 _10,8.n

n,=y=—=>M
Myn

Viyn=2; M =24 = M la Mg (phu hgp) = BPap an A.

12n
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Cau 56: Mot hdn hop gdm 3 kim loai Al, Mg, Fe ¢ kh&i lugng 26,1 gam dugc
chia 1am 3 phan déu nhau:
- Phan I: cho tan h&t trong dung dich HCI thdy thodt ra 6,72 lit khi.
- Phén 2: cho t4c dung vdi dung dich NaOH du thu duge 3,36 lit khi.
- Phén 3: cho téc dung véi dung dich CuSO, du, loc 14y todn bd chit rin thu
dudc sau phdn itng dem hoa tan trong dung dich HNO; néng du thi thu dudc
V lit khi NO,. Cac khi d&u dudgce do & (dktc). Thé tich khi NO, thu dudgc l1a:
A. 26,88 lit B. 53,70 1it C. 13,44 lit D. 44,8 lit.
Huéng din giai
2A1 + 6HCI — 2AICL; + 3H,T
Mg + 2HCl —» MgCl, + H,T
Fe + 2HCI - FeCl, + H,T
Khé&i lugng mdi phan: m =26,1 : 3= 8,7 (g)
Dit s& mol Al, Mg, Fe trong mdi phan la x, y, z.
Ta cé: Dy pry = g—z—% =0,3mol; My, = %3% =0,15mol
27x +24y +562=8,7 x=0,1
= <,5x+y+z=03 =<y =0,075
1,5x =0,15 z=0,075

Trong phz‘in 3: na= 0,1 mol; ny, = 0,075 mol: ng. = 0,075 mol.
2Al + 3CuSO,; —>Al(SO,); + 3Cu
Mg + CuSO, —» MgS0O, + Cu
Fe + CuSO, — FeSO,+ Cu
Cu + 4HNO; — Cu(NOs), + 2NO, + 2H,0O
o] phan 3: khi cdc kim loai tdc dung véi dung dich CuSO, tao thinh
Cu, lugng Cu nay tic dung véi HNO; tao ra Cu®*, do dé:
- Al, Mg, Fe la chat khit, nhudng electron:
20 ahuserng = 3.0,1 4+ 2.0,075 + 2.0,075 = 0,6 mol

- HNO; 12 chat oxi héa, nhin electron:

+5 +4
N + le —— N(NO,)

a a
= a = 0,6 mol
= VNO2 =0,6.22,4 = 13,44 (lit) = Pap an C.
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Céu 57: Cho tan hoan toan 3,6 gam hdn hgp gdbm Mg va Fe trong dung dich
HNO; 2M, thu dugc dung dich D: 0,04 mol khi NO va 0,01 mol N;O. Cho
dung dich D tdc dung vdi dung dich NaOH du, loc va nung k&t tia dén khéi
lugng khong d6i thu duge m gam chit rin.

a. Gia tri cla m la:

A. 2,6 gam B. 3,6 gam C.5,2 gam D. 7,8 gam.
b. Thé tich HNO; di phan tng 1a:
AL 0,510t B. 0,24 1it C. 0,26 lit D. 0,13 Iit.
Huéng din giai
a. - HNOs la chat oxi héa:
+5 +2
N + 3¢ —— N(NO)
0,12 0,04
+5 +1

2N + 8¢ ——>N20
0,08 0,01
0 nnan = 0,12 + 0,08 = 0,2 mol

- Mg va Fe la chdt khit. Goi x, y 1a s6 mol Mg va Fe trong hdn hop.
0 +2
Mg - 2¢ —— Mg

X 2X
0 +3
Fe ~ 3¢ —— Fe
y 3y

Znu nhuiing ™ 2X + 3}’

24x+56y=3,6 _ {x =0,01=>nyy = 0,01 mol

Ta co6 hé:
2x+3y=0,2

y =0,06 = NEe,0, = 0,03 mol
m =My, + Mg o = 0,01.40 + 0,03.160 = 5,2 (g)

= BPapanC.
Cach khac:
Ta c6 so db hgp thitc Mg — MgO: Fe — Fe,0;

Trong d6-Mg va Fe 1a chat khi¥, oxi 12 chat oxi hoa, s& mol e nhan 1a 0,2 mol
0 -2
0] + 2¢ > O

0,1 0,2
m= My, e+ Mo =3,6 + 16.0,1 =52 (g)
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b. Theo dinh luit bdo toan nguyén t& N ta c6:
nN([mng H”O}) = nN (trong mudi nitraty + nN(mmg NO) + nN(mmg N20)

Hay n =2n +3n + Ny, +2n
Y DhNo, Mg (NO3 )y Fe(NOs); T ™No N,0

- =2.0,01 +3.0,06 +0,04 +2.0,01 =0,26 mol
0,26 (.
HNOy = 5 = 0,13() = PapanD.

Cau 58: Cho mét ludng khi CO qua m gam bot Fe,O; nung néng, thu dugc 14 gam
hdn hdp X gébm 4 chit rin. Cho hdn hgp X tan hoan toan trong dung dich
HNO; thu dugc 2,24 lit khi NO (dktc). Gid tri cia m la:

A. 16,4 gam B. 14,6 gam C. 8,2 gam D. 20,5 gam.
Huéng din gidi:

- CO1a chat khtt (ta coi Fe,O; khong tham gia phan ng oxi hda khi, do Fe,0;

— Fe(NO;); ¢6 s8 oxi hda khéng thay dédi)

Moxi trong oxit = M — 14 (g)

Ta c6: neo = No wong oxit = m — 14 mol

+2 +4

C +2 —C
m-14 m-14
16 8

- HNO; 1a chat oxi hoa:

+5 +2

N + 3¢ — N

0,3 0,1

~14

Ap dung dinh luit bdo toan electron, ta c6: = =03 > m=164(g)

=> Pap 4n A.

Céu 59: Cho tan hoan toan 58 gam hdn hgp gdbm Fe, Cu, Ag trong dung dich
HNO; 2M thu dudc 0,15 mol NO; 0,05 mol N,O va dung dich D. C6 can dung
dich D, kh&i lugng mudi khan thu dudc 1a:

A.120,4 gam B. 89,8 gam C.116,9 gam D. 110,7 gam.
Huéng din gidi

Nhén xét: Néu chi dang phuong phdp bdo toan electron théng thuong, ta

cing chi lap dwye 2 phuong trinh 3 dn s6& va sé gdp kho khdn trong vige gidi.

Dé tinh khé'i lugng mudi NOy~ trong bai todn trén ta o cong thitc:
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nNO% (trong musi) = A.1x

+5
Trong do: a la 56 electron ma N nhdn dé tao thanh X.

Nhu Véy: Mupudikhan = MEe cu, Ag + mNO—
3

Myo; = 3o +8Nyo =3.0,15 -+ 8.0,05 = 0,85 mol

Myudiknan= 98 + 0,95.62 =110,7 (g) = Pdp anD.

Céu 60: Khir Fe,0; bing CO & nhiét do cao, dugc hdn hgp X gdm 4 ch4t rin.
Chia X thanh 2 phan biing nhau. Phan I tic dung vdi dung dich HNO; dv, thu
duge 0,02 mol NO va 0,03 mol N,O. Phan 2 cho tan hoan toan trong dung
dich H,SO, dic ndng, thu duge V lit (dktc) SO,. Gia tri cia V la:

A. 2,24 B. 3,36 C. 4,48 D. 6,72.
Huéng din gidi
- HNO; la chat oxi héa:
+5 +2 +5 +1
N + 3¢ — N N + 8¢ —— 2N (N,0)
0,06 0,02 0,24 0,06 0,03

20 ghan = 0,06 + 0,24 = 0,3 mol
- Ch&t khir & 2 phin 1a nhu nhau, do d6 s6 mol electron H,SO, nhin bing s6
mol electron HNO; nhén, hay:

+6 +4
S + 2¢ —> S (S0,)
0,3 0,15
Vgo, =0.15.22,4 =336 (li) = Pédp nB.

C4u 61: Chia hdn hop X gdbm Al, Al,O;, ZnO thanh 2 phin bing nhau. Phin 1
cho tdc dung véi dung dich NaOH dv, thu dugc 0,3 mol khi. Phan 2 tan hoan
toan trong dung dich HNO; thu dugc 0,075 mol khi Y duy nhat. Y la:

A. NO, B.NO C.N;O D. N,.
Huéng din gidi:

- Trong X chi c6 Al ¢6 tinh khi¥, nu@c bi nhom khi theo phuong trinh:

2H,0 + 2¢ -» H, + 20H
06 03
- Khi tdc dung véi HNOs, chat oxi héa 13 HNO;.
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+5
N + ne —— Y

0,075n 0,075

: +5
Ta ¢6: 0,075n = 0,6 (v6in 1a s electron ma N nhén dé tao thanh Y)

= n=8 = YI1aN.O = PapanC.

Ciu 62: Cho tan hoan toan 3,76 gam hon hdp X & dang bot gdm S, FeS va FeS,
trong dung dich HNO; thu dugce 0,48 mol NO, va dung dich D. Cho dung dich
D tdc dung véi dung dich Ba(OH), du, loc va nung két tia dén khdi lugng
khéng ddi, dugc m gam hdn hop chi't ran. Gid tri cia m la: '

A, 11,650 gam B. 17,545 gam  C. 13,980 gam  D. 15,145 gam.
Huéng din gidi
+2 -1 +2 -2 0

Fe S. tuwong duong v6i FeS.S. Vi vay c6 th€ coi hdn hgp X gom 2 chat S
va FeS, cds6 molla ava b, tacéd: my =32a + 88b =376 (1)
- Ch4tkht:

0 +6
S —-—6e —> S

a ba

+3 +6
(FeS)” — 9¢ — > Fe + S

b 9b

- ChA't oxi héa:

+5 +4
N +1le —> N (NOZ,)

0,48 0,48
Taco: 6a + 9b = 0,48 (2)
Tu (1),(2) = a=0,035mol S va b =0,03 mol FeS.
Hdn hgp rin thu duge gdm Fe,0; va BaSOy

Ta c6: Ng.so, = nsoﬁ' =Ng + Np.g = 0,035+ 0,03 = 0,065 mol

N I
MFey0y 5 MR =5

VAY: Myguhaprin= Mgys0, + M, 0, = 0,065.233+0,015.160=17,545 (¢)

b =j;—. 0,03=10,015 mol

= Pdp an B.

Cau 63: Cho tan hoan toan 7,2 gam Fe,O, trong dung dich HNO; thu dudc 0,1
mol NO,. Cong thifc phan tf cia oxit 1a:
A. FeO B. Fe;04 C. Fe, 04 D.CAAvaB
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Huéng din giai
ChA't oxi hda 1a HNOs:
+5 +4
N + le —— N (NO,)

0,1 1 0,1
Cha't khtt 1a Fe,Oy:

+2y/x 2 +3
x Fe - x(3 ~—X)e — x Fe
X
7,2 ,2
’ (3x~-2y)

S6x+16y  56x+16y
7,2
Tacdé: ———(Bx-2y)=0,1
56x +16y

72 (3x — 2y) =56x + 16y
160x = 160y = x=y = FcO
= Pdpdn A.

Céu 64: Khi hoa tan h€t m(g) kim loai M trong HNO; lodng, néng thu dugc khi

NO, khi hoa tan m(g) M trong dd HCI thu dudc khi H; ¢6 VH,_ = Vyo trong

ciing didu kién nhiét 46, 4p sudt. Khdi lugng mudi clorua bing 52,48% khdi
ltgng mudi nitrat thu dugc. Xdc dinh M.
A. Fe B. Al C.Cr D. Cu
Huéng dan gidi:
Goi héa tri cia M trong 2 truding hgp phan ting véi HNO; va HCl1an lugt 1a p, k.

+5 +2

VG HNO;: N + 3¢ - N

m m
M’ 3m!

Véi HClL: 2H" + 2¢ — H,

me My

M 2M
Theo dé&: V,,_ =V, hay n; =ny, < LI D p s 2p=3k

2 2 M 2M

Chonk =2, p=3 = 2 mudi thu dugc: MCl, va M(NOs);
Ta cé: My, =—5T26%§mM(NO3)3 > M+T7h)= 512(’)?)8 (M +62.3)
=>M=56 => MlaFe
= Dapan A.
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Cau 65: Dot chdy a gam FeS trong O, du, thu khi SO,. Tron SO, véi 1 lugng O,
r6i nung hdn hdp c6 xiic tdc V,05 dugc hdn hdp khi X. Cho X vao dd nudc
brém, vira h&t 0,08 mol Br, va thu dugc ddY. Cho Y tédc dung vSi dd NaOH
dé trung hoa hét lugng axit c6 trong Y vira hét 0,8 mol NaOH. Tinh a.

A. 24,64g B. 25,52¢ C. 26,25¢ D. 28,16
Huéng din gidi

X ¢6 thé tdc dung v&i nudc brom nén X con chita SO,.

Goi s8 mol cida SO, va SO; trong hdn hop X 1dn lugt 1a x va .

+4 +6
Qu4 trinh nhudnge: S — 2¢ > N

X 2x X
Qua trinh nhén e: Br, + 2¢ — 2Br
0,08 0,16 0,16
Theo PLBT electron: 2x = 0,16 = x = 0,08
Dd Y c¢6: HBr: 0,16 mol; H,SOy: (x +y) mol
H*+OH™ —»H,0
0,8« 0,8
= 0,16+2x+y)=0,8=x+y=0,32 = y=0,24
= D Mgo, =X +y=0,32(mol) = npg =0,32 (mol)
= Mg =0,32.88=28,16(g) = PdpénD.

Cau 66: D€ hoa tan 9,18g bot Al nguyén chit cAn diing dd axit (A) thu dugc mot
khi (X) va dd muéi (Y). Biét trong khi (X), s nguyén tir clia nguyén t§ c6 sy
thay d8i s6 OXH la 0,3612.10% (s& Avdgadro 1a 6,02.10%). D€ tic dung hoan
toan véi dd (Y) tao ra mot dd trong sudt can 290g dd NaOH 20%. Vay khi X
la:

A.NO, B. N, C.N,O D. NO
Hudng din gidi

P& tim dugc khi X, cin xdc dinh dugc axit A.

Tacé:n, = nAI3+ =0,34 (mol)

AP" +40H™ — AlO; +2H,0 (1)

n _ =4034=136mol<n _ =145 =mudi Y phdi con mdt mudi
OH pu OH" (bd)

| phén tng véi OH™ . b6 1a NH,NO; = (A) 1a HNO,
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- Xdcdinh (X): NH} +OH™ — NH, + H,0 )

n _ =145-1,36=0,09mol;
OH™(2)

0,3612.10%
PNerngx) =7 02

Qud trinh nhudng e: Al - 3e — AI"
0,34 — 1,02

+5 -3
Qua trinh nhan ¢: N(NO3)+8e — N(NH,)

0,72 « 0,09

+5 X

N(NO;)+(5~x)e —N

0,06(5-x) « 0,06
Theo PLBT electron: 0,06(5 -~ x)+0,72=1,02 > x=0 = X ]a N,.
= Pap anB.

=0,06 (mol nguyén ti¥)

Cau 67: Hoa tan 15 gam hdn hgp X gdm hai kim loai Mg va Al vao dung dich Y
gdm HNO; va H,SO, dic thu duge 0,1 mol mdi khi SO,, NO, NO,, N,O. Phin
tram khdi lugng clda Al va Mg trong X lan lugt 1a
A. 63% va 37%. B.36% va 64%. C.50% va 50%. D.46% va 54%.

Huéng din gidi
bat ny, = x mol; na =y mol. Ta cé: 24x + 27y = 15. )
Qua trinh oxi héa:
Mg — Mg +2 Al - Al™ + 3¢
X 2x y 3y
= Tdéng sd mol e nhuding biing (2x + 3y).
Qua trinh khir:
N"”+3e - N?  2N"+2xdc — 2N"

0,3 0,1 0,8 0,2
N®+1le - N"*  §"42¢ » S*
0,1 0,1 0,2 0,1
= Téng s6 mol e nhin biing 1,4 mol.
Theo dinh luit bdo toan electron: 2x + 3y = 1,4 2)
Gidi hé (1), (2) ta dugc: x = 0,4 mol ; y = 0,2 mol.
27x0,2

= %Al =Tx100% =36%. = %Mg = 100% — 36% = 64%
=>PapaaB
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Céau 68: Cho 1,35 gam hdn hgp gdbm Cu, Mg, Al tdc dung hét v6i dung dich
HNO; thu duge hdn hop khi gom 0,01 mol NO va 0,04 mol NO,. Tinh kh&i
lwgng mudi tao ra trong dung dich.

A. 10,08 gam. B. 6,59 gam. C. 5,69 gam. D. 5,96 gam.
Huéng din gidi
Céch 1: Bitx, y, z 1an ludt 13 s8 mol Cu, Mg, AL
2+ 2+ 3+

Nhuwng e: Cu=Cu +2¢ Mg = Mg + 2e Al = Al +
3e

X— x— 2x y—>y — 2y z >z 3z

+5 +2 +5 +4
Thu e: N +3e¢e = N (NO) N +le = N (NOy

0,03 « 0,01 0,04 « 0,04

Ta c6: 2x + 2y + 32 = 0,03 + 0,04 = 0,07 va 0,07 ciing chinh 14 s6 mol NO;~
Khdi lwgng mubi nitrat 12: 1,35 + 62 x 0,07 = 5,69 gam.

Céch 2:
Nhin dinh mdéi: Khi cho kim loai hoidc hon hgp kim loai tdic dung vdi dung
dich axit HNO; tao hdn hgp 2 khi NO va NO, thi
Nyo, = 20y, + 400 =2x0,04+4x0,01=0,12mol = 1y, ; = 0,06 mol

Ap dung dinh ludt bio toan khéi lugng:

Mg+ MyNoy = Mmi ¥ Mo T Mo, T Miy,o

1,35 + 0,12x63 = mpyug + 0,01%30 + 0,04x46 + 0,06x18
= My = 5,69 gam = Pdpan C

Cau 69: Cho 3 kim loai Al, Fe, Cu vao 2 lit dung dich HNO; phan tng vira dii
thu dude 1,792 lit khi X (dktc) gdm N, vad NO, ¢6 1 khdi hdi so véi He bing
9,25. Nong dd mol/lit HNOs trong dung dich dau la
A. 0,28M. B. 1,4M. C. 1,7M. D. 1,2M.

Huéng din gidi
(MNz ’ MNOz)
2
12 trung binh cong khdi Iwgng phan i ciia hai khi N; va NO, nén:

Ta c6: My =9,25x4=37=

n
— D, S
nNz -nN02 ———2——0,04 mol

va NO;” + 10e - N, NO;” + le —» NO,
0,08 « 0,4 « 0,04 mol 0,04 « 0,04 « 0,04 mol
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M - M™ + ne
0,04 mol
= DHNOS (bi khit) = 0,12 mol.

Nhdn dinh mdi: Kim loai nhudng bao nhiéu electron thi ciing nhan biy nhiéu
gdc NO5~ dé tao mudi.

= nHNO3 (tao mugi) = € (nhueomg) = 1€ (han) = 0,04 + 0,4 = 0,44 mol.

DO d6: 1y i img) = 0-44+ 0,12 =0,56 mol = HNO, | = %5—6 =0,28M.
= Papan A

Cau 76: Hoa tan hoan toan 11,2 gam hdn hgp Cu - Ag bing 19,6 gam dung dich
H,SO, didc dun néng, sau phdn @ng thu duge khi X va dung dich Y. Toan b
khi X dugc dan chim qua dung dich nuéc clo du, dung dich thu dudc cho tac
dung vdi BaCl, du thu duge 18,64 gam ké&t tha. Khoi lugng Cu, Ag va ndng
d6 ctia dung dich H,SO,4 ban dau lan lugt 1a:

A. 2,56 ; 8,64 va 96%. B. 4,72 ;6,48 va 80%.
C. 2,56 ; 8,64 va 80%. D. 2,56 ; 8,64 va 90%.
Huéng din gidi
bt @ neu=x;na=y= 64x + 108y = 11,2 (*)
Cu- 2¢ — Cu™ S*42e o S™(S0,)
X = 2x 0,16 « 0,08
Ag — ¢ >Ag"
y =Yy . '
Ta ¢6 50 dd chuyén hod
$0¥ 50, —2t0 502 BN L py50,
0,08 1%6; =0,08 mol

Ap dung bio toan eletron: 2x +y = 0,16 (%)
Tt () (**)= x = 0,04, y = 0,08

=>mc, = 0,04. 64 = 2,56 gam ;my, = 8,64 gam
Ap dung bdo toan nguyén 5 ciia lvu huynh

n 2— (axity = n = g n :(0504+M)+O’08:0’16
503 (axit) 503 (mudi) SO, 2

0,16.98

i
iy

= C%(H,S0,) = 100% =80% = Pép an C
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Céu 71: Cho hdn hgp X gém 0,1 mol Al va 0,1 mol Fe vao 100ml dung dich Y
gdm Cu(NOs), va AgNO; sau khi phdn ng k&t thiic thu duge chdtrin Z gdm
3 kim loai. Hoa tan hoan toan Z bing dung dich HCI dv thu dugc 0,05 mol H,
va con lai 28 gam chat rin khong tan. Nong d6 mdi ctia Cu(NOs), va cta
AgNOstrong Y lan lugt 1a :
A.2Mva IM. B. IM va 2M.
C.0,2M va 0,1M. D. 0,5M va 0,5M.

Huéng din gidi

Tém t4t sd do:

AgNO;:x mol

x Al
8,3 gam hon hgp X + 100ml dung dich Y -
Fe Cu(NO,),:y mol

(na;= ng.)
1,12 lit H,

—> Chatrin A —+T”f‘—> /

(3 kim loai) 2,8 gam chdt rin khong tan B
bat Magno, =X mol va DeuNog), =Y mol

Chatrin Z gdbm 3 kim loai = 3 kim loai phdi la: Ag, Cu, Fe
=> Al, Cu(NO;), vd AgNO; tham gia phan tng hét, Fe chwa phan (tng hodc du
Xét cho toan b qud trinh, ta c6:

Ag'+1le > Ag’ Al - 3e > AI*
X —X—>X 0,1 - 0,3
Cu** +2e - Cu’ Fe — 2¢ »Fe®
y_-)2y——-)y 0,1 - 0,2
2H" +2e > H,

0,1 « 0,05
Theo dinh luit bao toan eletron, ta ¢ phuong trinh:
x+2y+0,1=03+02 = x+2y=04 Q8
Mit khdc, chd't rin khong tan 1a: Ag: x mol; Cu: y mol
= 108x + 64y = 28 2)
Giai hé (1), (2) ta ¢6: x =0,2 mol ; y = 0,1 mol
= [AgNO;] = %—?— =2M; [Cu(NO,), ] = %% =IM = DapéanB

Céau 72: Cho 13,92 gam Fe;0, tic dung hoan toan vdi dung dich HNO; sau
phin @ng thu dugc dung dich X va 0,448 lit khi N,O, (Sdn pham khi duy
nhat) & (dktc). Khdi lugng HNO; nguyén chdt da tham gia phdn ing 1a
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A. 35,28 gam, B. 33,48 gam. C. 12,6 gam. D. 17,64 gam.
Huéng dan gidi
Cdch 1: Vi€t va can bing phuong trinh hod hoc:
(5x = 2y )Fe304 + (46x — 18y) HNO; — (15x — 6y)Fe(NO3); + N,O,
+(23x - 9y)H,0

0,06 0,02(mol)
Cdch 2:

3Fe+\% - e — 3Fe” xN* + (5x-2y)e — xN™2*

0,06 —» 0,06 0,02 (5x - 2y) « 0,02x

DPi¢ukién:x < 2,y <5 (x,y € N)
0,02(5x - 2y) =0,06 = x =1,y =1 (hdp 1y)

nHNO3 (Ph:ll'l ﬂng) = nNO; (mu({j)+ nN (lmng ]\hi)z 3. 0,06. 3 + 0,02 = 0,56 mOl

= =0,56. 63 = 35,28 gam

mHN03 {phén itng)
= PdpanA
Cau 77: Cho 18,56 gam sit oxit tdc dung hoan todn véi dung dich HNO;, sau
phdn @ng thu dugc dung dich X va 0,224 lit khi mdt oxit clia nitd (sdn phim
khtr duy nhd't & dktc). Cong thitc clia hai oxit [in lugt la
A. FeO va NO. B. Fe;0, va NO, C. FeO va N,O. D. Fe;O4 va N-O.
Huéng din gidi
Dit cong thitc tdng qudt ctia 2 oxit la: Fe;0,; N;O,(n < 3; m < 5; n, meR")

2F¢™" - 2(3-n)e — 2Fe®
2.18,65 2(3-n).18,65
112+16n 112 +16n
INY 4+ 2(5-m)e - 2N*™ (2)
0,02.(5-m) « 2.0,01
. 1856 (3-n)=0,02(5-m)
112 +16n

Véi diéu kién trén, phuong trinh ¢6 nghidm hoply: m=1;n =

W oo

=2 oxit 1an lugt 1a: Fe;0, va N,O
= Dap an D.
* Nhdn xét: Trong bai todn trén viéc viét va tinh todn theo phuong trinh khong

con thudn tign cho viéc gidi quyét bai todn nita.
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Chuyén dé 6. :

GlAI TOAN BANG PHUGNG TRINH ION THU GON
A.NOI DUNG PHUONG PHAP

NOIDUNG:

- Phan ng dang ion thu gon cho bi&t ban chit clia phdn Ung x4y ra trong
dung dich. Cdn nim béng tan hay qui lut tan; di€u kién d€ phén dng trao
d8i ion xdy ra: Sau phan Wng phai c6 chdt khong tan (k&1 tia), chit dién li
y&u (H,0, CH;COOH...), hoic chit khi.

- Khi pha trén hdn hgp X (nhiéu dung dich bazd) v6i hdn hop Y (nhiéu dung
dich axit) ta chi cAn chid y dén ion OH™ trong hén hgp X va ion H trong
hén hop Y va phian tng xdy ra c6 thé viét gon lai thanh: OH” + H' —»
H,O (phan @ng trung hoa).

- Trong dung dich ta luén c6: [H*]{ OH] = 107"

- Téng khdi lugng dung dich mudi sau phan ¢ng bing dng khéi lugng cic

ion tao mudi.

B. BAI TAP MINH HQA
CAu 1: Dung dich X chia 0,12 mol Na”; x mol SOi' ; 0,12 mol CI™ va 0,05 mol
NH; . Cho 300 ml dung dich Ba(OH), 0,1M vao X d&€n khi cdc phdn @ng x4y

ra hoan toan, loc bé k&t tia, thu dudgc dung dich Y. C6 can Y, thu,dudc m
gam chit rin khan. Gi4 tri cia m la

A. 7,190 B. 7,020 C.7,875 D. 7,705
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2013)
Huéng din giai:

Bdo toan dién tich trong dd X: 0,12.1 +0,05.1 =0,12.1 + 2x
Tim dugc x = 0,025
S& mol Ba** = 0,03 mol, OH = 0,06 mol

Ba®* + SO, —  BaSO,.

0,025 0,025 0,025
NH,* + OH NH; + H,0
0,05 0,05

Dung dich Y: Ba’* du: 0,005 mol, Na*: 0,12 mol, CI": 0,12 mol, OH™ du: 0,01
=> my =7,875 gam
=>PapanC
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Cau 2: Hon hgp X gdm hai kim loai kiém va mdt kim loai kiém thd. Hoa tan
hoan toan 1,788 gam X vdo nudc, thu duge dung dich Y va 537,6 ml khi H,
(dktc). Dung dich Z gdm H,SO, va HCl, trong dé s& mol ctia HCI gdp hai lan
s6 mol ctia H,SO,. Trung hoa dung dich Y bing dung dich Z tao ra m gam

hdn hgp mudi. Gid tri clia m 1a

A. 4,656 B. 4,460 C. 2,790 D. 3,792
(Trich dé thi tuyén sinh Pai hoc khét B ndm 2013)
Hudng din gidi:

Ta cé: n H. = 0,024 mol
H,0 —» OH + %Hz
0,048 0,024
— nOH™ trong Y = (0,048 mol
— n H" = OH™ = 0,048 mol,
do d6 s6 mol HCI = 0,024 mol, H,SO, = 0,012 mol
— n H;0 tao ra tifr phin @ng Y va Z = 0,048 mol
Ap dung PLBTKL:
m = 1,788 + 0,048.17+ 0,024.36,5 + 0,012.98 - 0,048.18 = 3,792 gam
= PapanD
Cau 3: Cho 200 ml dung dich Ba(OH), 0,IM vao 300 ml dung dich NaHCO;
0,IM, thu dugc dung dich X va k&t tia Y. Cho t ur dung dich HCl 0,25M
vao X d&n khi bt diu ¢6 khi sinh ra thi h€t V ml. Bi€t cdc phdn tng déu xdy
ra hoan toan. Gid tri cia V 1

A. 80 B.160 C. 60 D. 40
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2013)
Hudng din gidi:
Céch 1:

S4 mol OH™ = 0,04 mol, Ba** = 0,02 mol, HCO;™ = 0,03 mol
OH + HCO,” —— CO;” + H,0

0,03 0,03 0,03
CcOoy¥ + Ba®?t —— BaCO;
0,02 0,02 0,02

Dung dich X: 0,01 mol CO5* va 0,01 mol OH".
H + OH —— H.O
0,01 0,01
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COs”+ H* ——  HCOy
0,01 0,01
Vay t8ng s6 mol HC1 = 0,02 ml, V = 80 ml
Cach 2:
C6 nCO5*” = nHCO;™ = 0,03 mol > nBa** = 0,02 mol (¢6 0,02 mol BaCO;)
=> dung dich X ¢6 0,01 mol CO;*
Va nOH™ 4 = 0,04 — 0,03 = 0,01 mol, d€ vira bit ddu xuit hién bot khi thi
nH*=nOH™ + n CO;” = 0,01 + 0,01 = 0,02 = 0,25V
=V=80ml =>Papan A
Ciu 4: Cho 500ml dung dich Ba(OH), 0,1M vao V ml dung dich Al,(S0,); 0,1M,
sau khi cac phan @ng két thiic thu dugc 12,045 gam két tda. Gid tri ciia V 14
A.75. B. 150. C. 300. D. 200.
(Trich dé thi tuyén sinh Pyi hoc khéi A ndm 2012)
Huéng din gidi:
Ta c6: s6 mol clia Ba** = 0,05; s6 mol cia OH = 0,1 ;
s6 mol ca AI** = 0,2V/1000 = 2.10*V ;
s8 mol ctia SO,* = 0,3V/1000 = 3.10™V.

TH;: Ba(OH), hét
Ba®* + SO,~ — BaSO,
0,05 0,05
AP + 30H - AI(OH),

0,1 0,1/3
— 56 mol cia BaSO, = 0,05, s6 mol ctia AI(OH); = 0,1/3
— khoi lugng k&t tha thu dude = 0,05.233 + (0,1/3).78 = 14,25 > 12,045
— loai TH,.
TH, : Al,(SO,); hét, nén két tha dugc tinh theo gbc SO,* va ion AP
Ba* + SO, — BaSO,
3.107%V 3.10™*V
— 58 mol cia BaSO, = 3.10™V
A’ + 30H — AIlOH),
2.10°V  6.107*V  2.10*V
Al(OH); + OH" — AI(OH),
0,1 - 6.10*V) (0,1 - 6.10°V)
~> 56 mol AI(OH); con lai =2.10*V - (0,1 - 6.10*V) =8.10"*V - 0,1
Ta c6 t8ng khdi lugng két tha = (3.10°V).233 + (8.10*V - 0,1).78 = 12,045
—> V =150ml = Pap an B
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Cau 5: Cho hén hgp K,CO; va NaHCO; (i 1& mol 1 : 1) vao binh dung dich
Ba(HCO;), thu dugc két tha X va dung dich Y. Thém tir tir dung dich HCI
0,5M vao binh d&n khi khong con khi thodt ra thi h&t 560 ml. Bi&t toAn by Y
phdn ng vira di véi 200 ml dung dich NaOH IM. Khéi lugng két tha X 1a
A. 3,94 gam. B. 7,88 gam. C. 11,28 gam. D. 9,85 gam.

(Trich dé thi tuyén sinh Pyi hoc khéi A ndm 2012)
Huéng din gidi:
Goi s6 mol K,CO; bd = NaHCO; = x mol
S6 mol Ba(HCO3), = y mol
Dung dich Y tdc dung véi NaOH: OH™ + HCO;” — CO;” +H,0
0,2 0,2
Tacé: x +2y=0,2(1)
Dung dich Y tic dung v6i HCl:  H" + HCO;~ — CO, + H,O

0,2 0.2
2H* + COs> —» CO, + H,0
2Xx X

Suyra: 2x +0,2=10,28 — x =0,04 th€ vao (1) -y =0,08.
Phin @ng tao k&t tha: Ba® + CO;> — BaCO;
S8 mol BaCO; = s6 mol CO;* =x = 0,04 — khdi Iugng k&t tha = 7,88 gam
= PapanB
Céu 6: Hoa tan hoan toan 0,1 mol FeS; trong 200 ml dung dich HNO;4M, sdn
phim thu dugc gdm dung dich X va mdt chit khi thodt ra. Dung dich X ¢6
thé hoa tan t8i da m gam Cu. Biét trong cdc qud trinh trén, sdn phdm khtt duy
nhat ciia N** déu 1a NO. Gid tri ctiam la
A. 12,8. B. 6,4. C.9,6. D. 3,2.
(Trich dé thi tuyén sinh Pai hoc khéi B ndm 2012)
Huéng din gidi:
Ta ¢6: s6 mol HNO; = 0,8 mol
3FeS; + 12H" + 15NO;” — 3Fe™ + 680, + 15NO + 6H,0
0,1 0,4 0,5 0,1
3Cu + 8H" + 2NO;” — 3Cu** + 2NO + 4H,0
0,15 —» 04 0,3
Cu + 2Fe’ — Cu® + 2Fc¢*
0,05 — 0,1
- m=(0,15+0,05).64 = 12,8 gam.
= Papdn A
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Céu 7: H4p thu hoidn todn 0,336 lit khi CO, (dktc) vao 200 ml dung dich gbm

NaOH 0,1M va KOH 0,IM thu dudc dung dich X. C6 can toan bd dung dich
X thu dugc bao nhiéu gam chat rin khan?

A. 2,44 gam B. 2,22 gam C. 2,31 gam D. 2,58 gam.
(Trich dé thi tuyén sinh Cuo ddng ndm 2012)
Huéng din gidi:
0,336
=———=0,015(mol) ;

€2 224 (moD
nNa+ = nH+ =Ny,on = Mkon = 0,2.0,1=0,02 (mol)
n__ =0,02 + 0,02 = 0,04(mol)

OH

Tou- 0,04

= =2,67 > 2 = lao mudi trung hoda, OH™ du.
Nco, 0,015
Phan tng: CO, +20H — CO;* +H,0
0,015 0,03 0,015
Theo dinh luit bdo toan khdi lugng:
tong kh6i Ivgng mudi = t6ng khoi lugng ion trong mudi

= Mgy = M

Nu++mK++m 5 tm

co3 OH

=23.0,02 + 39.0,02 +60.0,015 + 17.001 = 2,31 gam
— Pipdn C

Céau 8: Cho 7,68 gam Cu vao 200ml dd gdm HNO; 0,6M va -H,SO, 0,5M. Sau
khi cdc phdn tng x4y ra hoin toan (sin pham khit duy nhit 1a NO), ¢b can
cdn thin toan bo dd sau phin Gng thi khéi lugng mudi khan thu dugc 1a

A. 20,16 gam. B. 19,76 gam. C. 19,20 gam. D. 22,56 gam.

(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2011)
Hudng din gidi
Ta cé: ne, = 0,12 mol

nHNO3 =0,12 mol n : =0,12 mol

=
Ny,s0, = 0.1 mol n . =0,32mol

Phan tng: 3Cu + 8H' +2NO;” — 3Cu®™ + 2NO + 4H,0
0,12 0,32 008 0,12

. 3 .
Ta thay: 0,212 = 0’8 2 < 0’212 = Cu vd H" hé€t, NO;™ du.
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Cu®*:0,12 mol
Vay dung dich sau phdn wng gdm 4 SO2™: 0,1 mol
|NO; ¢0n: (0,12 -0,08) = 0,04 mol

= Mgy =m. +m m_, =7,68+62.0,04+96.0,1=19,76(g)
Cu s0}

NO; (con)
= Bap an B.

* Cdach khdc:

— Qu4 trinh nhudnge: Cu - 2¢ — Cu™

0,12 0,24
— Qud trinhnhidne: 4H®* + NO; + 3¢ - NO
0,32 0,12 0,24
Mmui = mg, + mNo_'} mm+ msoj‘ =7,68+62.0,04 +96.0,1=19,76 (g)

= Dap an B,
Céau 9: Dung dich X gbm CH;COOH IM (K, = 1,75.10”) va HCI 0,001M. Gi4
tri pH ctia dung dich X la:
A. 243 B. 2,33 C. 1,77 D. 2,55
(Trich dé thi tuyén sinh Pai hoc khéi A nam 2011)
Huéng din giai
Tacé: HCl —» H" + CI”

107 107
CH;COOH —— CH,COO™ + H*
Bd 1 0 107
Pu X X X
Spy  1-x X x+ 107
X(x+107%)

Ta ¢6 =1,75.10"° (%)

I-x
Vix<<l=1l-x=~1,dodétr(*) = x> +107x-1,75.10"° =0
X, =-4,71.107 (loai) . I
= =>pH=-Ig|H'] = -1g(3,71.107 + 107" ) = 2,33
X, =3,71.107 (nhdn)
= Pdp an B.
Céu 10: Cho a lit dung dich KOH ¢é pH = 12,0 vao 8,00 lit dung dich HCI ¢6
pH = 3,0 thu dugc dung dich Y ¢6 pH = 11,0. Gid tri clia a la:
A 0,12 B. 1,60 C. 1,78 D. (0,80
(Trich dé thi tuyén sinh Cao ding ndm 2011)
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Huéng din gidi
- Tacé:pH=12=[H']=10""M=[OH]=10" M =n_ . =00la (mol)

vipH=3= [H']=10"M = n . = 0,008 (mol)

- Dung dich sau phan ing ¢6: pH = 11(mdi trudng bazo) = [H*] = 107" M
=[OH]=10"M = n,,.w= 107(a + 8) (mol)

Phint#ng: H* + OH - H,0
0,008 0,008
=n__ a=(0,0la-0,008) = 10°a+8) >a=178=Pap4anC.

Cau 11: Cho 0,87 gam hh gdm Fe, Cu va Al vao binh dung 300m! dd H,SO,
0,1M. Sau khi c4c phan tng xdy ra hoan toan, thu dugc 0,32 gam chit rdn va
c6 448ml khi (dktc) thodt ra. Thém ti€p vao binh 0,425 gam NaNOs, khi cdc
phan wng két thic thi thé tich khi NO (dkic, sin phdm khir duy nhdt) tao
thanh va khdi lugng mudi trong dd 1a
A. 0,224 lit va 3,750 gam B. 0,112 lit va 3,750 gam.

C. 0,112 lit va 3,865 gam. D. 0,224 lit va 3,865 gam.
(Trich dé thi tuyén sinh Pui hoc khédi A ndm 2011)
Huéng din giai

= 0,06, nH2 = %—ﬂ = (0,02 mol

’

+

Ta c6: "H2504 = 0,03 mol :>nH

ney = 9532 = 0,005 mol, Nyano, = 0,005 mol

Fe + 2H* — Fe’*+ H,

Tacé:x + 3/2y =0,02 (1) va 56x + 27y =0,87-0,32=0,55(2)
T (1) va (2) =>x =0,005 va y = 0,01
Dung dich sau pt ¢6 : N o= 0,005

C

va n.. con lai = 0,06 — (2x + 3y) = 0,06 — (2.0,005 + 3.0,01) = 0,02 mol

3Fe* + 4H* + NOs~ — 3Fe** + NO + 2H,0
1 0,005 0,005 '

0,005+ — c-- T
150 3 3
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> n +c(m:0702_ ——-l‘—: L )
H 150 75
n ,n:[m=07005“' (_)Q(lé = L
NO; 3 300
3Cu + 8H' +2NO; — 3Cu** + 2NO + 4H,0
0005 L L L
75 300 300
Sau phédn ng H' va NO;™ hét
5
= nno = 9129—+ 3—(1)6 = 0,005 = Vno =0,005.22,4 = 0,112 lit

Mmysi = Mgim logi ban ddu + m

+m_, =087 +0,005.23 + 0,03.96 = 3,865 gam.
4

N+
= PapanC.

Céu 12: Mot cdc nude cé chita cdc ion : Na* (0,02 mol), Mg* (0,02 mol), Ca™
(0,04 mol), CI” (0,02 mol), HCO;™ (0,10 mol) va SO, (0,01 mol). Pun s6i
cd¢ nude trén cho d&n khi phdn ing x4y ra hodn toan thi nudc con lai trong

cbe
A. ¢6 tinh citng toan phan B. ¢6 tinh cing vinh cifu
C. l1a nu6c mém D. ¢6 tinh citng tam thdi

(Trich dé thi tuyén sinh Cao ddng nam 2011)
Huéng din gidi
- Phan &ng khi dun sbi:
Mg? + 2HCO; —“— MgCO; + CO, + H,0

Ca® + 2HCO; —— CaCO; +CO, + H,0
- Nhdnxét: 2n_, , =2.(0,02+004)=0,12>n

2 Mg Co;
Nén sau khi dun néng HCO; di chuyén hé&t thanh k&t tha va CO,. Trong
dung dich con SO i‘ ,CI, (Mger , Ca®) du nén nudc con lai trong cdc ¢6 tinh
cting todn phan.
= Bap an A.

Cau 13: Cho dung dich X gém: 0,007 mol Na*; 0,003 mal Ca**; 0,006 mol CI'
0,006 mol HCO; va 0,001 mol NO;™. P& loai bd hét Ca* trong X cAn mdt
lugng vira di dung dich chifa a gam Ca(OH),. Gid tri ciia a la
A.0,222. B. 0,120. C. 0,444. ~ D.0,180.

(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2010)
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Huéng din gidi
Cdch 1:
Pi: HCO; + OH" —» COs* + H,0
0,006 0,006 0,006
Ca® + CO;* — CaCO;
0,006 0,006

Tacé: n = 0,006 - 0,003 = 0,003 mol

Ca?t (trong Ca(OH),)
—a=0,003.74=0,222 g

Cdch2: Vin_ , =2n___nén:
— Ca HCO,

Ca(HCO;); + Ca(OH), —» 2CaCO; + 2H,0
0,003 0,003
= a=0,003.74 =0,222 g = Pap 4n A.
Céu 14: Hoa tan holin toan 8,94 gam hdn hgp gdm Na, K va Ba vao nudc, thu
duge dung dich X va 2,688 lit khi H, (dktc). Dung dich Y gom HCI va
H2S04, ti 1& mol tuong Ung 1a 4 : 1. Trung hoa dung dich X bdi dung dich Y,

t6ng khéi Ivgng cdc mudi dugce taora Ia

A. 13,70 gam. B. 18,46 gam. C. 12,78 gam. D. 14,62 gam.
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2010)
Huéng din giai
Ta c6: n,; =0,12 mol
2
Sd db phan dng: H,0 kB, o 4 —;—Hz
0,24 0,12

= 6x mol

+

Goi n =X mol = nga=4xmol = X.n
3 H2504 HCl Z u

Phdn @ng trung hda: H'* + OH™ — H,0
0,24 0,24
= 6x=0,24 = x =0,04 mol = Ny s0, = 0,04 mol; nyc = 4.0,04 = 0,16 mol

Ta c6: Khéi lugng mudi = khéi lugng kim loai + khéi lugng goc axit

=> Khdi lugng mudi = 8,94 + 0,04.96 + 0,16.35,5 = 18,46 g = Pép 4n B.
Céu 15: Cho 0,3 mol bt Cu va 0,6 mol Fe(NO;), vao dung dich chita 0,9 mol

H,SO, (loang). Sau khi cdc phén ing xdy ra hoan toan, thu dugc V lit khi NO

(sdn phdm khit duy nh4t, & dktc). Gid tri ciia V 1a

A. 6,72 B. 8,96 C.4,48 D. 10,08

(Trich dé thi tuyén sinh Bai hoc khdi B ndm 2010)
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Huéng din giai
Ta c6: s8 mol NO;y = 0,6.2 =1,2 mol ; s6 mol H = 0,9.2 = 1,8 mol
3Cu + 8H' + 2NO;y —— 2NO + 3Cu** +4H,0

0,3 0,8 0,2 mol
3Fe* + 4H" + NO;” —> NO + 3Fe* + 2H,0
0,6 0,8 mol 0,2 mol

=V =(0,2+0,2).22,4 = 8,96 lit = Bap 4n C.

Céau 16: Tron 100ml dung dich hén hop gbm H,SO4 0,05M va HCI 0,IM véi
100ml dung dich hdn hgp gdm NaOH 0,2M va Ba(OH), 0,1M thu dugc dung
dich X. Dung dich X ¢6 pH la
A 1.2 B. 1,0 C. 12,8 D. 13,0

 (Trich dé thi tuyén sinh PH khé'i B)
Hudng din gidi

4. — -3 . _
Ta cé: nsto4 =5.10"mol ; npc = 0,01 mol = ZnH

= 0,02 mol

Dg,om), = 0,01mol ; nyaon = 0,02 mol = ZnOH, = (0,04 mol

Phan &ng trung hda: H' + OH™ — H.O
0,02 0,02
=N d= 0,04 — 0,02 = 0,02 mol

=[OH]1=0,02:02=0,IM =>pOH=1= pH=13=>DdapanD

C4au 17: Hoa tan hoan toan 24,4 gam hdn hop gbm FeCl, va NaCl (cé ti 1& s&
mol twong tng la 1 : 2) vao mot lugng nudc (dw), thu dudge dung dich X. Cho
dung dich AgNO; (du) vao dung dich X, sau khi phan tng xdy ra hoan toan
sinh ra m gam chdtrin. Gid tri cia m la

A. 68,2 B. 28,7 C. 10,8 D. 57,4
(Trich dé thi tuyén sinh PH khé'i B)
Huwéng din gidi

Goi s6 mol FeCl: 1a x mol = np,e = 2X mol
= 127x +58,52x =244 = x=0,1 = chr = 0,4 mol
Ag' +ClI” — AgCl
04 04

Fe** + Ag*— Fe¥ + Ag

0,1 0,1
= Mg, = Mpger + Mag = 143,5.0,4 + 108.0,1 = 68,2(g)
= Papdn A
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Cau 18: Nho tir tir 0,25 1it dung dich NaOH 1,04M vao dung dich gdm 0,024 mol
FeCls; 0,016 mol AL(SOy); va 0,04 mol H,SO, thu dudc m gam két tia. Gid
tri cia m la
A. 4,128 B. 2,568 C. 1,560 D. 5,064

(Trich dé thi tuyén sinh CP khéi A,B)
Huéng din gidi
Tacd: nuyon = 0,26 mol = N = 0,26 mol

N, =0,024mol = n_, =0,024 mol

Cis Fe'

AL (s0,), = 0,016mol = n = 0,032 mol

n =0,04mol = n__ = 0,08 mol .
H,80, H

Khi cho dd NaOH viao dd gém FeCls; Al(SOy);; HSOy ; cdc phan Ung lan
lugt xay ra :

H* + OH  — H:0

0,08 0,08

Fe’*+ 30H — Fe(OH)s

0,024 0,072 0,024

Al* + 30H™ — Al(OH),

0,032 0,096 0,032

= Xn__=0,08+0,072 +0,096 = 0,248 mol

=0 = (0,26 — 0,248 = 0,012 mol

Do OH™ du nén tiép tuc xay ra phan émg hda tan két tia Al(OH);.
Al(OH); + OH — AIO,” + 2H,0

0,012 0,012
= S8 mol AI(OH); wn 1 = 0,032 — 0,012 = 0,02 (mol)
Vay:mi= m g onti + Mpop =0,02.78 +0,024.107 = 4,128 (g)

= Pipan A
Cau 19: Cho dung dich chifa 0,1 mol (NH,),CO; tdc dung v6i dung dich chira
34,2 gam Ba(OH),. Sau phdn tng thu dugc m gam két tha. Gid tri cia m la
A. 17,1 B. 19,7 C. 155 D. 394
(Trich dé thi tuyén sinh CP khéi A,B)
Huéng din gidi

Ta co: Du,),co, = 0,Imol = nco,Z' =0,1 mol

=0,2mol = n 2= 0,2 mol

Ny,0m), .
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Pa:  Ba* + CO;" — BaCOs !
0,1 0,1

Vay: m; =197.0,1 = 19,7 (gam) => Pap an B

Céu 20: Dung dich X chita cdc ion: Fe™, SO, NH,", CI”. Chia dung dich X
thanh hai phin biing nhau:
- Phan mét tdc dung v6i lugng du NaOH, dun néng thu dugc 0,672 lit khi &
(dktc) va 1,07 gam két tha.
- Phan hai tdc dung véi lugng du dung dich BaCl, , thu dugc 4,66 gam két tia.
T8ng khoi lwgng cdc mudi khan thu duge khi ¢6 can dung dich X 1a
(qué trinh ¢6 can chi ¢6 nudc bay hoi).
A.3,73g B. 7,04g C. 7,46g D.3,52¢g.
(Trich dé thi tuyén sinh CP khii A,B)
Hudng din gidi
0,672 1,07

- Phan 1: Ny, = m =0,03 mol; Dpsg(ott), = ﬁ_ =0,01 mol
Fe + 30H -> Fe(OH),
0,01 0,01
NH,* + OH" — NH; + H,0
0,03 0,03
- Phin2: n = ~4—(l(z = 0,02 mol

BaSO, 233
Ba™ + SO,” — BaSO,
0,02 0,02
Viy trong dung dich X ¢6: 0,02 mol Fe'™; 0,06 mol NH,*; 0,04 mol SO~ va
x mol CI' .
Ap dung dinh ludt bdo toan dién tich cho dung dich X, ta ¢6:
0,02.3 +0,06 =0,04.2 +x = x = 0,04 mol

My = 01, +M +m_ . +m

lic NHj Ny r

0,02.56 + 0,06.18 + 0,04.96 + x.35,5 = 7,46 (g)
= Dap dn C.

Céu 21: Cho 3,2 gam bdt Cu tdc dung vdi 100ml dung dich hdn hgp gdm HNO;
0,8M va H,S0,; 0,2M. Sau khi cdc phdn &ng xdy ra hoan toan, sinh ra V lit
khi NO (sdn phdm khtt duy nhi't) 8 (dkic). V ¢6 gid tri la:

A. 0,746 B. 0,448 C. 1,792 D. 0,672.
(Trich dé thi tuyén sinh DH khii A)
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Huéng din gidi
3,2

Taco : n. =— = 0,05 mol
Y64

[HNO, :0,08 mol _JH" :0,08+0,022=0.12 mol
|H,50, :0,02mol  |NO; 10,08 mol

Phin ng: 2NO;” + 3Cu + 8H' — 3Cu™ + 2NO + 4H,0
0,08 0,05 0,12
> >

3 = H* hét, NO dugc tinh theo H".

Ta thdy:

Theo phuong trinh phdn Wng: n,, = %.nH, = %.0,12 = 0,03 mol

= Vo =0,03.22,4 = 0,672 lit = Dap an D.
Cau 22: Tron 1an V ml dung dich NaOH 0,01M vé8i V ml dung dich HCI 0,03M
duge 2V ml dung dich Y. Dung dich Y ¢6 pH la:
A4 B.3 C.2 D. I.
(Trich dé thi tuyén sinh CD khéi A,B)
Huéng din gidi
Tacéd : nyon =0,01.V mol = n. = 0,01.V mol

nger = 0,03V mol = n.. =(,03.V mol

Phuong trinh ion: H" + OH - H,0
0,01v 0,01V
=D e = 0,03V - 0,01V =0,02V (mol)

N [H+]=9§_\2;X:0,01:10-2M — pH=2 = Pép 4n C.

Céu 23: Tron 100ml dung dich c6 pH = 1 gbm HCI va HNO; v6i 100ml dung dich
NaOH ndng dd a (mol/1) thu dugc 200ml dung dich ¢6 pH = 12. Gid tri cia a la:
(bi&t trong moi dung dich [H* J[OH | = 107"

A.0,15 B. 0,30 C.0,03 D.0,12.
(Trich dé thi tuyén sinh PH khéi B)
Huéng din gidi

Tacé: pH=1 = [H ]=10'M = n., =0,1.0,1=0,0Imol
Va: Vason =200 - 100=100 ml = nn.on =0,12 mol = n .= 0,1a mol

Phuong trinh phan ¢ng:
H + OH — H)0O
0,01 0,01

162



Cty TNHH MTV DVVH Khang Viét

Dung dich sau phan @ng ¢6 pH = 12 (m6i truting bazd)
=>Sau phan tng rén OH™ du, H" héL
Theo phuong trinh phan tng: N, ohinime = 0= 0,01 mol

= n_ g ={0,la-0,01) mol
OH

Matkhdc, ta c6:pH =12 = pOH=2 = [OH | =107 =0,0IM

o DR ZO00L 660 o 420025 PapdnD.

Ciu 24: Cho | mau hdp kim Na — Ba tdc dung v6i nude du thu duge dung dich
X va 3,36 lit H. (dkte). Thé tich dung dich axit H;SO, 2M cin ding d€ trung
hoa dung dich X la:

A. 150ml B. 75ml C. 60mi D. 30ml.
(Trich dé thi tuvén sinh PH khéi B)
Hud6ng dan giai
3,3
Tacé: n, = 3.36 = 0,15 mol
: 224

Khi cho Na - Ba tdc dung vdi nudc ta ¢d sd dd phin tng:
- l
H,0 —— OH™ + -Z—H2

0,3 0,15
Theosoddtacé: n_ = 2n, = 0,3 mol
OH 2

Phan @ng trung hoa dung dich X: H* + OH — H,O
0,3 0,3

0,15

= 0y g0, = 0,15 mol = Vst(g = ——’2* =0,075 () =75 ml = bidpanB.

Cau 25: Tron 100ml dung dich g@m Ba(OH), 0,IM va NaOH 0,1M vdi 400ml
dung dich gém H,SO, 0,0375M via HCI 0,0125M thu dudgc dung dich X, Gia
tri pH ciia dung dich X la:

A2 B. 1 C.6 D. 7.
(Trich dé thi tuyén sinh PH kho'i B)
Huéng din giai

Ta c6: nBu(OH)2 = 0,01 mol

- = 0.03
= 0,01 mol } 2.n, = 0,03 mol

n, .» = 0,015 mol
H,S0, }3 Zn ., = 0,035 mol
H

I‘INuOH

n,q = 0,005 mol
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Khi tron 1an hon hgp 2 axit va 2 bazd xdy ra phan ng trung hoa:
H* + OH — H0
0,03 0,03

= 0, = 0,035 0,03=0005 mol

:>[H+}:9~;—)(-)—2—5=0,01=1()‘2 M = pH = 2 => Dép4nA.

Cau 26: Cho m gam hdn hdp Mg va Al vao 250ml dung dich X chta hdn hgp
axit HCl 1M va axit H,SO,0,5M thu dudc 5,32 lit H, (dktc) va dung dich Y
(coi thé tich dung dich khong d6i). Dung dich Y ¢6 pH la:

A7 B. 1 C.2 D. 6.
(Trich dé thi tuyén sinh PH khdi A)
Hudéng din gidi
Ta ¢o: Npep = 0.25 mol

= >»n _ = 0,5mol
Nh,50, = 0,125 mol } Z H

= 3‘3——2— = (},2375 mol

5

n
Hy

Khi cho Mg, Al tdc dung v6i hdn hdp 2 axit HC1 va H,SO,, ta ¢6 sd @6 phén tng:
2HY > H,
(0,475 0,2375

= e = 0,5 - 0,475 = 0,025 mol

= [H”J 2025 512107 M = pH = 1= Pép4nB.
4025
C.BAITAP AP DUNG
CAau 1: Thuc hién 2 thi nghiém:
- TN1: Cho 3,84g Cu phan Gng vdi 80ml dung dich HNO; IM thodt ra V, lit NO.
- TN2: Cho 3,84¢ Cu phin tfng vdi 80mi dung dich HNO; 1M va H,SO, 0,5M
thodt ra V, Iit NO. Biét NO 1x sin phim khif duy nhat, cdc thé tich khi do & ciing
didu kién. Quan he gifta V, va V, la:
A. .V, =25V, B. V,=1,5V, C.V,=V, D. V,=2V,.
(Trich dé ili tuyén sinh PH khdi A)
Hudéng din gidi
Ta ¢6: ne, = 0,06 mol

TN1: nHN03 = 0,08 mol = nH+ = nNO}; = (0,08 mol

Phwong trinh phan ¢ng dang ion thu gon:
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INO;” + 3Cu + 8H" — 3Cu™ + 2NO + 4H:0
0,08 0,06 0,08
> >
2 3 8
= H" phédn tng hét, NO dugc tinh theo H'.
Theo phuong trinh phan ¥ng:

1 1

Ny = ZnHJ' = Z(),()x = 0,02 mol

Ta thdy:

= V, =0,448 lit.

[nHN(,)3 = 0,08 mol moe = 0,16 mol
™ - ~ 0,08 mol
\Miys0, = 0,04 mol Mgy = 008 mo

Phuong trinh phan ¢rng dang ion thu gon:
3Cu + 8H" + 2NO; — 3Cu™ + 2NO + 4H.0
0,06 _ 0,16 - 0,08
8 2
= Cu, H" phén ttng hét, NO dudc tinh theo Cu hodc H™.

Ta thdy:

. |
Theo phudng trinh phin @ng: n, = %n =Z(),l6 = (0,04 mol

HY

= V, =0.,896 lit.

V, 0,896
Viy: —2= """ 22 =V, =2V,= Ddp 4nD.
V, 0,448

Cau 2: Cho 2,4 gam hdn hgp bot kim loai Mg va Fe vao 130ml dung dich HCl
0,5M. Th¢ tich khi (dkte) thodt ra la:
A. 0,336 it B. 0,728 lit C.29121it D. 0,672 lit.
Hudng din giai
Ta cd: nyy = 0,065 mol
Téng s6 mol a clia 2 kim loai: 24 <a< 24
56 24

Khi cho Mg va Fe tac dung véi dung dich HCl ta ¢ phudng trinh phan ng:

Mg + 2H" — Mg™ + H,

Fc + 2H' — Fc¢™ + H:
= S&6 mol H" ¢dn d& hoa tan 2 kim loai gdp doi s6 mol hon hgp 2 kim loai
= g—’il <0 phaning < EQ = 0,086 <n < 0.2

56 H 24 H

Ma nH , bandidu = 0~()65 mol = nH+ phining VU’(_“ (-]Ui’l nH+ ban diu «
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Diéu ndy ¢6 nghia 1A HCI hét va:

),06 .
n, = 0,065 =0,0325 mol = V, =0,728 lit = Ddp dnB.
2 2 2

Cau 3: Cho m(g) hdn hgp A gdm Fe va Zn vio 2 lit dung dich HCI dudc 0,4 mol
khi, thém ti€p 1 lit dung dich HCI thi khi thodt ra thém 0,1 mol. Nong do mol
ctia dung dich HCI la:

A. 0,4M B. 0.8M C.0,5M D. 0,25M.
Hudng din gidi
Né&u thém tiép 1 lit dung dich HCI ma khi thodt ra tiép, nghia la ban dau ta
dung 2 lit dung dich HC1 da thi¢u va hél.
Sd db phan tng:

2H* —> Hz
0,8 0.4
0.8 .
= [HCI] =—==04M = Pép dn A.

2
Céu 4: Liy ciing khéi lugng kim loai R tdc dung véi H,SO, dic néng va véi
H,SO, loding thd'y s& mol SO, gap 1,5 1idn s& mol H,. Vay R 1a kim loai:
A. Mn B. Al C. Mg D. Fe.
Huéng din gidi
Phuong trinh ion thu gon ctia 2 phan ¢ng:
2R + 2mH* — 2R™ + mH,t

a mol 0,5ma mol
2R + 4nH® + nSO,>~ — 2R™ + nSO.T + 2nH,O
a mol 0,5na mol

Theo dé bai ta ¢6: ng, =1,5n, hay 0,5na = 1,50,5ma= n=1,5m
2a0y) 2

ChinhAinm=2van=3.
Trong cdc ddp dn chi ¢6 Fe 1a ¢6 hai héa tri 1T va III khi phan @ng vdi céc
dung dich axit trén = Pap an D.

Céu 5: Cho 3,9 gam hdn hgp X gdm Al va Mg tdc dung véi 100ml dung dich Y
chita HCI 3M va H,SO, IM. K&t luin nao sau day hgp li nha1?

A. X tan khong hét B. Axit con du
C. X va axit vira du D. Khong két luan dugc.

Huéng din gidi

}:> ZnH+ = 0,5 mol

Ta cé: Ny = 0,3 mol

nHZSO4 = (),]1 mol
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Goi x 1a s6 mol clia 2 kim loai: 39 <X < 39
27 24
Mg + 2H" — Mg™* + H,
2A1 + 6H" —2A1Y + 3H,
Dva vao phudng trinh phdn ng ta ¢é:
%’29«.2 <N phin e < %;)-? = 0,29< Dy phin tng < 0,433

Ma n | wwaie = 0,5 mol = sau phin ttng axit con du
H

= Pdp an B.
Cau 6: Cho 0,09 mol Cu vao binh chita 0,16 mol HNOs, thodt ra khi NO duy nhat.
Thém (& H,SO; lodng du vao binh, Cu tan hét thu thém V (ml) NO (dktc). V ¢

gia ui la:

A. 1344 B. 672 C. 448 D. 224
Huéng din gidi

Tacdé: n _=n =0,16 mol

=n
HT NO; HNO3

Phuong trinh phan @ng dang ion thu gon:
2NO;™ + 3Cu + 8H' — 3Cu™ + 2NO + 4H,0 (1)
0,16 0,09 0,16
> >
3
Va: ncyge = 0,09 — 0,06 = 0,03 mol

n__aw=0,16 -0,04 = 0,12 mol
NOj3

Ta thay: = sau phan tng (1) H" h&t, Cu va NO;™ du.

Khi cho H.SOy lodang du vao 1a cho thém ion H vao, phdn &ng lai tip e
xdy ra:
3Cu + 2NO;” + 8H' — 3Cu™ + 2NO + 4H,0 (1)

. 0,03 0, . R .
Ta thay: T < —21—2 => sau phan tng (2) Cu hét va NO tinh theo Cu.

Theo phuong trinh phdn tng: ny, = —i—nCu = %(),()3 = 0,02 mol

= Vyo =0,02.22,4 = 0,448 lit = 448ml = Pap an C.

Céau 7: Mot dung dich A chira HC1 va H,SO; theo ti 1€ mol 3 : 1. 100ml dung
dich A trung hda vira di bdi 50ml dung dich NaOH 0,5M. Nong dd mol mdi
axit la:

A. [HCI} = 0,15M; [H,SO4] = 0,05M  B. [HCI] = 0,5M; [H,SO,] = 0,05M
C. [HCl} = 0,05M; [H,SO,} = 0,5M D. [HCl} =0,15M; [H,SO,] = 0,15M.
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Huéng din gidi

Goi nsto4 =a mol = nyg = 3amol = an = 5a mol
Ta ¢6: nnaon = 0,025 mol = nOH_ = 0,025 mol

Khi cho hdn hgp axit tdc dung vdi NaOH, thuc chit 1a phdn Ung trung hda
gitta H" va OH".

H" + OH - HO0

Sa 0,025
Phén @¥ng trung hoa xdy ra = Sa = 0,025 = a = 0,005 mol

0,005
= [H,80,] = l;ﬁ—:(),OSM vd [HCI] =0,15M

= Pdp an A.

Cau 8: Tron dung dich X chita NaOH 0,1M, Ba(OH); 0,2M v&i dung dich Y
(HC1 0,2M; H,SO, 0,1M) theo ti 1& nao vé thé tich dé dung dich thu dudc ¢é
pH=13?

A Vy:Vy=5:4 B.Vx:Vy=4:5 C.Vx:Vy=5:3 D.Vx:Vy=6:4.
Hudéng din giai

Ta co: Mg o), = (),ZVX mol
MOR: }:) Zn = 0,5V, mol
N.on = 0:1Vy mol OH

nHlSO4 = 0,1V, mol

}: 2.0 . = 04Vy mol

Sau khi tron dung dich ¢6 pH = 13 = mdi trudng bazd = sau phdn Ung gitta
axit va bazg thi OH™ duw:

H* + OH - HO

0,4Vy 04Vy

= n'OH_ ar = (0,5Vy - 0,4Vy) mol

Ny = 0.2V, mol

Tacé: pH=13 = [H] =107 = [OH] = 107"
= £)—’—5~\—/—Y—t—9i\—/3(—=O,l:> &(— = 4 = Dap an B.
Vi + V, Vy 5
Céu 9: Cho m gam hdn hop X gdm Na - Ba tdc dung véi nude thu duge dung
dich Y va 3,36 lit H, (dktc). Thé tich dung dich axit HC] 2M can ding dé
trung hoa Y2 lugng dung dich Y la:
A. 0,15 it B. 0,3 lit C. 0,075 it D. 0,1 lit.
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Huéng din gidi:
3,36

Tacé: n, = = =0,15 mol
2

Khi cho Na — Ba tdc dung vdi nudc ta ¢é so do phin ing:

H,0 —— OH™ + %H,

Fa

0.3 0,15

= Y2dungdich Y ¢6 n()H“ = 0,15 mol

Phéan @ng trung hoa:

H* + OH® - H.0

0,15 0,15

5
= Vg = %1— = 0,075 (I) = Pip 4n C.
Cau 10: Dung dich A chita NaOH 0,02M va Ca(OH), 0,04M, hap thu 0,672 lit khi
CO; (dktc) vao 500ml dung dich A thu dudc lugng k&t tha la:
A. 10g B. 2g C. 20g D. 8g.
Huéng din gidi

Ta co: NeyoH), = 0,02 mol n_,. = 0,02 mol
¢ 2 { Ca-*
=
oy = 0,01 mol n = 0,05 mol
OH
Ncg, = 0,03 mol
n
. - 5
Ta thdy: 1 < 2 = 895 _ 1,67< 2

n co, 0,07

= Khi cho CO, vio hdn hdp 2 bazd phin ting tao ra.2 ion HCO;™ va CO;™.

CO, + 20H —» CO& + H,0 (1)
X 2x X
CO, + OH  —  HCOy (2)
y y y
a6 {x +y=0,03 _ {x =0,02
2x+y=0,05  |y=0,01

Phédn ¢ng tao k€t tha:
Ca™ + COy” — CaCO,
0,02 0,02 0,02
= Meyeo, = 2g = DPapanB.
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Cau 11: Cho 84,6g hdn hdp 2 mudi CaCl, va BaCl, tdc dung hét véi 1 it dung
dich chira Na,CO; 0,25M va (NH,),CO+ 0,75M sinh ra 79,1g k&t tha. Thém
600ml Ba(OH), IM vao dung dich sau phan ng. Khoi lugng k&t tha va thé
tich khi bay ra la:

A. 9,85gam; 26,88 lit ' B. 98,5gam; 26,88 lit
C. 98,5gam; 2,688 lit D. 9,85gam; 2,688 lit.
Hudéng din giai
Tacd: n = 0,25 mol n =15 mol
n = 0,75 mol n_ ,.=1 mol
(NH,),CO3 oy

Goi RCI; 1a ¢dng thitc chung clia 2 mudi CaCl; va BaCl,.
Ta thily tir RCl, chuyén thanh RCO; khéi lugng gidm 35,5.2 - 60 = 11 (g)

- M = 0.5 mol

= n
RCly 11

Phén ing: RCL: + CO;” — RCO.l + 2CI" (1)

0,5 0,5
Ta thay tir RCI; chuy&n thAnh RCO; khdi lugng giam 11 (g)
84,6 - 79,1

Vay sau phan tng (1): ncoz‘ w=1-0,5=0,5mol
3 v

*  Thé&m 600ml dung dich Ba(OH), IM vao dung dich sau phan tng:

Ta c6: nB,d(OH)2 = 0,6 mol = nBuer = 0,6 mol va nOH_ = 1,2 mol
Phén tng:
Ba® + CO;” — BaCO;!
0,5 0,5
NH,* + OH" — NH; + H,0
1,2 1,2

=4 n‘lBﬂ(j()3 = 0,5.197 =98,5 ¢ va VNH3 =1,2.22,4 =26,88 (])

= Pap an B.

Céu 12: Cho 200ml dung dich A chita HCI M va HNO; 2M tdc dung vdi 300ml
dung dich chita NaOH 0,8M va KOH (chua biét nSng d®) thi thu dugc dung
dich C. Bi&t riing dé trung hoa dung dich C cAn 60ml HC1 IM. Nong d§ mol
cta dung dich KOH la:

A.0,7M B. 0,5M C. 1,4M D. 1,6M.
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Hudng din giai
Goi x M 1a ndng dd mol clia dung dich KOH:

« NP — 3
Ta ¢6: Ny.on = 0,24 mol

= 2
} = ZnOH' (0,3x + 0,24) mol

Ngoy = 0,3x mol

“HN()3 = 0,4 mol

} = an = (),6 mol

Khi tron 1dn hdn hop 2 axit va 2 bazd xdy ra phan ing trung hoa:
H" + OH" — H.0 (1)
0,6 0.6
Sau phdn tng (1) can ding HCI d€ trung hoa, chitng 16 OH™ dur.
= n()H‘ aw = (0,3x + 0,24) - 0,6 = (0,3x - 0,36) mol

-0
Ny = 0),2 mol

Ta ¢o: nyer = 0,06 mol = nH+ = 0,06 mol

Phan tng trung hoa gitta HCI va dung dich C:
H' + OH - H;O
0,06 (0,3x - 0,36)
= 0,3x - 0,36 = 0,06 = x = 1,4M = Pdp 4n C.

Céu 13: 100ml dung dich X chita H,SO; 2 M va HCI 2M trung hoa vira dd bdi
100ml dung dich Y gdm 2 bazd NaOH vd Ba(OH); tao ra 23,3 gam k&l tiia.
Néng dd mol mdi bazd trong Y la:

A. [NaOH] = 0,4M: [Ba(OH):| = 'M B. [NaOH| = 4M; [Ba(OH).| = 0,IM
C.[NaOH| =04M: [Ba(OH)|=0,IM  D. [NaOH} =4M:; [Ba(OH),} = IM.
Huéng din giai:

Goi [NaOH] = xM : [Ba(OH),| = yM

Tacé: nyoy = 0.1x mol N {nOH_ = 0,1(x + 2y) mol
g
BBacoH), = 0,1y mol LIPS 0,1y mol

nHzS()4 = 0,2 mol :>{nH+ = 0,6 mol

nye = 0,2 mol n , =(0,2mol

S04
Phudng trinh phin @ng:
Ba™ + SO, - BaSO. (1)
3.3
0,ly —2——:(),lmol
233
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H + OH - H0 (2)
0,6 0.1(x + 2y)
Dua vao phudng trinh phdn ttng (1) va (2) ta c6 hé:

Sau phidn tng (1) cin diing HCI d€ trung hoa, chitng 16 OH™ du.
0,1y =0,1 =4 .,
- :>Jx = PdpanD.
01(x+2y)=0,6  |y=1 __
Céu 14: Tron 100ml dung dich A gdm KHCO, IM va K,CO; 1M vao 100ml dung
dich B gdbm NaHCOs IM va Na,CO; IM thu duge dung dich C. Nho tir tir 100ml
dung dich D g@m H.SO, IM v HCl IM vao dung dich C thu dudge V lit CO,
(dkte) va dung dich E. Cho dung dich Ba(OH), t6i du vao dung dich E thu dugc
m gam k&t tha. m va V ¢6 gid trj 1a:
A. 34g va 3,24 lit B. 82,4g va 2,24 lit
C.43gva 1,12 it D. 82,4g va 5,60 li..
Huéng din gidi
KHCO; : 0,1 mol = HCOy; : 0.1 mol

100ml dung dich A c6: ,
K,CO, :0,Imol= CO_;‘ < 0,1 mol

NaHCO3 0.1 mol = HCO; 10,1 mol

100ml dung dich B ¢6: .
Na,CO, :0,1 mol = COy 0,1 mol

= Khi trdn dung dich A véi dung dich B duge dung dich C cd:
{HCQ{ : 0,2 mol
CO;” : 0,2 mol
HzSO4 10,1 mol 3 J:> SOi' 10,1 mol
>

100ml dung dich D ¢6:
HCI  :0dmol  |=H" :0,3mol

Khi cho tir tir dung dich D vio dung dich C, du tién x4y ra phin dng:
H" + COs* - HCOy (1)
0,2 0,2 0,2
Sau phdn wng (1): H" du: 0,3 - 0,2 = 0,1 mol
Va trong dung dich E: HCO;™ : 0,2 + 0,2 = 0,4 mol
H* + HCO; —» CO, + HO  (2)
0,1 0,1 0,1
= Sau phén tng (2): HCO; du: 0,4 — 0,1 = 0,3 mol; CO, duc tinh theo H'.
Theo phdn tng (2) ta ¢6: s6 mol CO; = 0,1 mol
= VCoz =0,1.22,4 =224 lit
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* Cho Ba(OH)- du vao dung dich E:
HCOy + OH — COy" + H.0

0,3 0.3

Ba'* + CO;" — BaCO; !
0,3 0,3

Ba™ + SO, —» BaSO,!
0,1 0,1

= my =0,3.197 + 233.0,1 =824 (g} = Ddp in B.

Cau 15: Hn hop rin X gébm Fe, Fe-0O,, Fe;04 va FeO véi s8 mol mbi chit 1a
0,1 mol. Hoa tan h&t X vio dung dich Y gdm HCI va H,SO, loang du, thu
dudgc dung dich Z. Nho ir tir dung dich Cu(NO»), 1M vao dung dich Z cho (i
khi khi NO ngirng thodt ra. The tich dung dich Cu(NO;), can dung va (hé tich
khi thodt ra § (dkic) la:

A.25mlva 1,121t B. 50 ml va 2,24 1it
C. 500 ml va 2,24 Iit D.50mlva 1,12 it

Hudng din giai
Fe 0.1 mol
Fe, O 0. mol
Fc}()4 20,1 mol
FeO :0,Imol
Khi cho hdn hgp X vio dung dich Y gdm HCI va H,SO, loang du:
Ta ¢6 phuong trinh phan tng:

Fc + 2H" — Fe™ + H,0

JFC 20,1 mol
F(3203 10,1 mol
FeO :0,1mol

Xem hdn hgp rdn X gdm 12 hdn hdp gdm 1

0,1 0,1
FeO + 2H" . - Fe™ + H.0
0,2 0,2

Fe,Oy + 6H" — 2Fe™ + 3H.0
0,2 0,4

Fe™ :0,3mol
=> Trong dung dich Z ¢6: { Fe’ ;0,4 mol
HY :du
Khi cho dung dich Cu(NO;), vao dung dich Z xay ra phan ting:

3Fe’* + NO; + 4H' — 3Fe™ + NO + 2H,0
0,3 0,1 0,1
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= Vyo =0,1.22,4=2241it

0.0

CuNog),y T T = 0,05 () =50 (ml) = PapanB.

CAau 16: Hoa tan 6,4(g) Cu vao 120ml dung dich hén hgp HNO; IM va H,SO,
0,5M thu duge dung dich A va V it NO duy nha't (dktc). Thé tich NO va khoi

ltgng mudi khan thu duge sau khi ¢O can A la:

A. 1,344 litva 11,52 gam B. 1,344 lit va 15,24 gam
C. 1,434 lit va 14,25gam D. 1,234 lit va 13,24 gam.
Hudéng din gidi
Cu: 0.1 mol I’S()f‘ : 0,06 mol
Ta C(')IJHNO: (0,12 mol = { H": 0.24 mol
LHS0; : 0,06 mol LNO;y™ : 0,12 mol

Phian ing: 2NO, + 3Cu + S8H" — 3Cu™ + 2NO + 4H.0

002 o 0,24
Ta thay: 5 2 >

= sau phan tng (1) H" hét, Cuva NOs™ du.

Theo phudng trinh phin @ng: ng, = 0,06 mol

= Vyo =0,06.22.4 = 1,344 1t
Tacd: m  =0,12- l.(),24 =0.06 mol
NOqdu 4

\/‘ﬁy: My = M,

+m 5, +m
Cu~ )

! oK1 NOTd-

]
= =.0,24.64 + 0,00.96 + 0,00.62 = 15,24 (g) = DPap an B.

Cau 17: Cho dung dich Ba(OH), d&n du vio 50ml dung dich X ¢6 chita cdc ion
NH,"; SO, NO; ™ thi ¢6 11,65 gam k€&t tia dude tao ra va dun néng c6 4,48
lit khi bay ra (dkic). Nong do mol mdi mudi trong dung dich X la:

A. [(NH,),SO,} = IM va [NH,NO;] = 2M

B. [(NH,).SO,] = 2M va |[NH,NO;] = IM

C. [(NH,):SO,] = IM va [NH,NO;| = IM

D. [(NH,),SO,} = 0,5M va [NH,;NO;} = 2M.
Huéng din giadi

11,65 448

YBaso, T LT 0,05 mol; N, = 54 = 0,2 mol

Taco: 1
Ba®* + SO,> - BaSO,{
0,05 0,05
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NH;* + OH - NH; + H,0
0,2 0,2
Dung dich X ¢6 cdc ion NHs"; SO, NOy~
= ¢6 2 mudi 1a (NH,)-SO, va NH,NO-.

Tacs o yos0, = o T 0,05 mol = [ (NH,),S0, | = X IM
0.1
Nt o, = 052 = 0,052 = 0,1 mol = [NH,NO, | = Tos = M

= bdpan A.

Cau 18: Cho 8 (g) canxi tan hoan toan trong 200ml dung dich hdn hgp HCI 2M
vi H:SO4 0,75M thu duge khi Hy va dung dich X. C6 can dung dich X thu
dugce lugng mudi khan Ia:

A 222 (g)<m<272(g) B.222(g) <m < 2595(g)
C.2595(g)<m<272 () D. 222 (g) <m < 27,2 (g).

Huéng din giai
Ta cé: H.SO, : 0,15 mol

HCI : 0,4 mol } Zn 0,7 mol

Ca : 0,2 mol
Phudng trinh ion: Ca + 2H" — Ca™ + H.T
Dua vio phdn tng ta thiy H" dv sau phdn tng, do dé bao nhi¢u mol gdc
SO,* hay CI" tao mudi ta khd xde dinh duge, nén ta chi tinh duge khodng
xdc dinh cda khot lugng mudi.
* Trudng hgp 12 HCIL phdn tng trudge:
Ca + 2HCI — CaCl, +H,T
0,2 04 0,2

= Mpai = mCqu = 0,2[ I = 22.2 (2)

* Trudng hgp 2: HySO4 phan vng wrudce:
Ca + H,SO, — CaSO; +H,T
0,15 0,15 0,15
Ca + 2HCl — CaCl, + H,T
0,05 0,1 0,05
= Moy = Meygo, + Moy, = 0,15.136 +0.05.111 = 25,95 (g)

Vay: 22,2 (g) £ My < 25,95 (g)
=> Dap 4n B.
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Céu 19: Hoa tan hoan toan 17,88 gam hdn hgp X gdm 2 kim loai kiém A, B va
kim loai kiém th8 M vao H-O thu dugc dung dich Y va 0,24 mol khi H,.
Dung dich Z gdm H,SO, va HCI, trong d6 s& mol ctia HCI gdp 4 Ian s mol

H,SO,. P& trung hoa % dung dich Y cin hét V lit dung dich Z. Téng khai

lugng mudi khan tao thanh trong phdn @ng trung hda la:

A. 18,64g B. 18.46¢g C.274g D. 247g.
Hudng din giai:

Thay cdc kim loai trong hdn hgp X biing kim loai twdng duong R.

Phudng trinh ion: R + nH, O — ﬁm + nOH™ + %HZT
Theo phuong trinh ta cé: nOH_ (rongdd Y) = 2 nHz =2.0,24 = 0,48 mol

= 1 dungdichYcé n = .48 =(,24 mol
2 OH 2

Goi H;S0, : x mol )
HCI : 4x mol } =2 e T 6x mol
Phin ¢ng ion trung hda: H* + OH™ — H,0O
6x 0,24
= 6x =0,24 = x =0,04 mol
Vay: Mg =My + m - tm o, = 17,88 +4.0,04.35,5 + 0,04.96 =274 (g)

X
= Bapan C.

Cau 20: Hip thu hoan toan 2,24 lit CO, (dkic) vao 800ml dung dich A chifa
NaOH 0,1M va Ba(OH), 0,05M thi thu dirge k&t tha X va dung dich Y. Khéi
lugng dung dich Y so vdi khdi {lugng dung dich A sé&:

A.ting 4,4g B. ting 3,48¢g C. gidm 3,48¢g D. gidm 4,4g.
Hudng din giai
Tacé: CO;: 0,1 mol
NaOH : 0,08 mol  — {OH“: 0,16 mol
Ba(OH), : 0,04 mol Ba®* 1 0,04 mol

Pow _ 0,16 _

“c02 0,1

Va: 1< 1,6 < 2

= CO, tdc dung v8i OH™ tao 2 ion CO;™ va HCO;y™.
Phuong trinh ion:
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CO; + 20H" - COs" +H,0 (1)

X 2X X
CO; + OH" —» HCO; +H,0 (2)
y y y

+y=0,1 = 0,06
Jx Fy - jx 5
l2x+y=016  |y=0,04

Ba** + CO," — BaCO, !
0,04 0.04
Ta thdy: Mg, =4,4 < Mgaco, = 0,04.197 =7,88

Theo phudng trinh phin (ng, ta ¢é:

= Khdi lugng dung dich Y gidm: 7,88 - 4,4 = 3,48 (g) = Ddp dn C.

Céu 21: Tron 250ml dung dich hdén hgp HCI 0,08M va H,SO; 0,1M véi 250ml
dung dich Ba(OH), aM thi thu dugc m gam két tha vd 500ml dung dich cé
pH =12. Gid tri ctia a vd m lan lugt 1a:

A.0,3M va 5,825¢ B. 0,15M va 5,825¢

C. 0,12M va 6,99¢g D. 03M va 6,99g.
Huéng din gidi

Ta cé: N,s0, = 0,025 mol {nm = 0,07 mol

Ny = 0,02 mol n_, =0,025 mol

SO%

n  =0,5 mol
Np,0H), = 0,252 mol = { OH

= (),25: 1
noo. a mo

Dung dich sau khi tron c6 pH = 12 (mdi truding bazd) = sau phan tng OH™ du.
H" + OH" — H,0
0,07 0,07
=>n g =005 -0,07) mol
OH

pH=12 = pOH=2 = [OH | = 10"M = n_ . =00L0,5=0,005 mol

Ta c6: 0,52 - 0,07=0,005 = a=0,15
Ba** + SO, — BaSO,{
0,025 0,025
= my =0,025.233=5,825(g) = PapanB.

Cau 22: Dung dich hdn hgp B gdbm KOH IM va Ba(OH), 0,75M. Cho tir tir
dung dich B vao 100ml dung dich Zn(NOs), 1M thdy cAn ding it nhat V(ml)
dung dich B thi khdng con k&t tha. V cé gid tri la:

A. 120ml B. 140ml C. 160ml D. 180ml.
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Huéng dan gidi

Ta cé: Ngy(oH), = 0,75V mol

}:> n_ =25V mol
ny oy =V mol OH

Nzn(N0s), = 0,1 mol = n, 2= 0,1 mol

Phuong trinh ion:  Zn** + 20H" — Zn(OH),

0,1 0,2 0,1
Zn(OH), + 20H — ZnO,” + 2H,0
0,1 0,2

= nOH_=O,4=2,5V':> V =0,16lit = 160ml = Pap an C.

Céu 23: m(g) hdén hgp mudi vao H,O dugc dung dich A chifa cdc ion: Na¥;
NH,*; CO5*"; SO,*. Khi cho A tdc dung véi dung dich Ba(OH), dv va dun
néng thu dugc 0,34(g) khi lam xanh quy tim 4m va 4,3(g) k&t tha. Con khi
cho A tdc dung v6i dung dich H,SO, du thi thu dugc 0,224 lit khi (dktc). Gid
tri cdla m 1a:

A. 3,45¢ B.2,38g C. 4,52g D. 3,69g.
Hudng din gidi
Ta c6: nNH3 = %ﬁ =0,02 mol
Pit: CO5* : x mol; SO~ 1y mol
Dung dich A tdc dung véi dung dich Ba(OH), du:
NH," + OH" — NH;T + H,0
0,02 0,02
Ba’* + CO;> — BaCOsl
X X
Ba’ + SO/~ — BaSO,
_ y y
= 197x + 233y =43 n
Dung dich A tidc dung véi dung dich H,SO, du:
COy” + 2H' — CO, + H0
0,224

0,01 ——— = 0,01 mol
22.4

= x=0,01

T (1) = y=0,01 mol _

Ap dung dinh luit bdo toan dién tich cho dung dich A ta dugc:
ny.+ =0,01.2 +0,01.2 - 0,02 = 0,02 mol
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Vﬁ}’ Mpwai = Meation + Mapjon = M + m + m

Na* NH " Moot 03"
=0,02.23 + 0,02.18 +0,01.60 + 0,01.96 =2,38 (g)
= Ddap an B.

Céu 24: Dung dich A chi#a HCI 1M va H,SO, 0,6M. Cho 100ml dung dich B
gdm KOH 1M va NaOH 0,8M vao 100ml dung dich A, ¢b can dung dich sau
phéan @ng thu dudc m(g) chat rin. Gid tri cia m la:

A. 13,63g B. 13,36¢ C. 15,63¢g D. 15,09g.
Huéng din gidi
Dung dich A cé: Ny,s0, = 0,06 mol

= 0,22 mol
Ny = 0,1 mol } = M mo

Dung dich B cé: ny,on = 0,08 mol
}:Dn _=0,18 mol
Ny =0,1 mol OH
Khi tron dung dich A vdi dung dich B x4y ra phan dng:
H" + OH - H),0

0,18 0,18
H* du: 0,22 — 0,18 = 0,04 mol
K*: 0,1 mol
=> dd sau phdn ¢ng gdm < Na* : 0,08 mol
CI": 0,1 mol

SO :0,06 mol
Khi cd can dung dich HCI bay hdi.
Vay khdi lugng chdt rdn thu duge c6 gid tri:
M = Mgion + Mygion = 0,1.39 + 0,08.23 + 0,06.35,5 + 0,06.96 = 13,63 (g)
= PapanA.

Céu 25: Hdn hop X gdm (Fe, Fe,0s, Fe;0,, FeO) vdi s8 mol mdi chdt 1a 0,1
mol, hda tan hét vao dung dich Y gdm (HCI va H,SO, loang) du thu dugc
dung dich Z. Nhé tir titr dung dich Cu(NO3); 1M vao dung dich Z cho t6i khi
ngitng thodt khi NO. Thé tich dung dich Cu(NO;), cdn ding va thé tich khi
thodt ra ¢ dktc thudc phuong 4n nao?

A.25ml; 1,12 lit. B. 0,5 lit; 22,4 lit. C. 50ml; 2,24 lit. D. 50ml; 1,12 lit.
Hudng din gidi

Quy hén hop 0,1 mol Fe,05 va 0,1 mol FeO thanh 0,1 mol Fe;0,.

Hon hop X gém: (Fe;04 0,2 mol; Fe 0,1 mol) tic dung vdi dung dich Y
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Fe;0, + 8H" — Fe** + 2Fe’™ + 4H,0
0,2 - 0.2 0,4 mol
Fe + 2H' — Fe** + H,'
0,1 —> 0,1 mol
Dung dich Z: (Fe*": 0,3 mol; Fe**: 0,4 mol) + Cu(NOs);:
3Fe?* + NOy™ + 4H' — 3Fe® + NO' + 2H,0

0,3 0.1 0,1 mol
= Vyo = 0,1x22,4 =224 lit.
1
0,05 . o
= Vascunog, =7 - 0,051it (hay 50 ml)= Pap dn C

Céu 26: Hoa tan 4,76 gam hdn hgp Zn, Al ¢c6 ti 1& mol 1.2 trong 400ml dung
dich HNO; IM vira di, dugc dung dich X chita m gam mudi khan va thdy ¢6
khi thodt ra. Gid tri ctia m la:

A. 25.8 gam. B. 26,9 gam. C. 27,8 gam. D. 28,8 gam.
Huéng din gidi:

Ta cé: nz, = 0,04 mol; ny = 0,08 mol.

Do phdn Gng khong tao khi nén trong dung dich tao NHsNO;.

Trong dung dich ¢6: 0,04 mol Zn(NOs), va 0,08 mol AK(NO;3);

Viy s6 mol NO;~ con lai d€ tao NH,NO; la:

0,4 - 0,04 x 2 - 0,08 x 3 =0,08 mol

Do dé trong dung dich tao 0,04 mol NH,NO;

m = 0,04 x 189 + 0,08 x 213 + 0,04 x 80 = 27,8 gam => Pap an C.

Céu 27: Hoa tan hdn hop X gbm hai kim loai A va B trong dung dich HNO,
loing. K&t thic phin ¢ng thu dugc hdn hgp khi Y (gébm 0,1 mol NO, 0,15
mol NO, va 0,05 mol N,0). Bi&t ring khdng c¢6 phin @ng tao mudi NH,NO;.
S6 mol HNO; da phédn ng la:

A. 0,75 mol. B.0,9 mol. C. 1,05 mol. D. 1,2 mol.
Huéng dén gidi
Ta c6 ban phdn @ng:
NO;™ + 2H" + le —> NO; + H,0 (1)
2 x 0,15 — 0,15
NO; + 4H' +3¢ —> NO + 2H,0 (2)
4 x 0,1 «— 0,1
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2NO;™ + 10H" + 8¢ —> N;O + SH;0 (3)
10x0,05  « 005

Tir (1), (2), (3) nhan dudc:

Moy =20, =2x0,15+4x0,1+10x0,05 = 1,2 mol

= PapanD
Céu 28: Cho 12,9 gam hén hgp Al va Mg phén tng véi dung dich h&n hop hai
axit HNO; va H,SO, (dic néng) thu duge 0,1 mol mdi khi SO,, NO, NO,. C6
can dung dich sau phan ng khdi lugng mudi khan thu dugc 1a:
A. 31,5 gam. B. 37,7 gam. C. 47,3 gam. D. 34,9 gam.
Huéng din giai
Ta c6 bdn phan Gng:

2NO;” + 2H® + le —> NO: + H,O + NO;” (1
0,1 - 01

4NO;” +4H" + 3¢ —— NO + 2H,0 + 3NOy 2)
0,1 -  3x0,1

280, + 4H" + 2¢ —> SO, + H,0 + SO (3)

0,1 - 0,1
T (1), (2), (3) — s6 mol NO;™ tao mudi biang 0,1 + 3 x 0,1 = 0,4 mol;
6 mol SO4* tao mudi bing 0.1 mol.

= My = Mg o + M _+m 5 = 12,9 + 62 % 0,4 + 96 % (),1 = 47,3
) NO4 S0%

=PapanC

Céu 29: Hoa tan 10,71 gam hdn hdp gdm Al, Zn, Fe trong 4 lit dung dich HNO;
aM vira dd thu dugce dung dich A va 1,792 lit hdn hgp khi gdm N, va N,O c6
ti 1& mol L:1. Co can dung dich A thu dugc m (gam) mudi khan. Gi4 tri cla

m, a la:
A. 55,35 gam va 2,2M B. 55,35 gam va 0,22M
C. 53,55 gam va 2,2M D. 53,55 gam va 0,22M

Huéng din giai

1,792
“Nzo = nNz = %254 = 0,04 mol.

Ta c¢6 ban phan tng:
2NO3— + 12H* + 10¢ —> N, + 6H20
0,08 0,48 0,04
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2NO3— + IOH+ + 8¢ —> Nzo + SHzo
0,08 0.4 0,04

0,88

= nHNb3 =nH+ =0,88mol = a=—~’£I—=O,22M.

S6 mol NO;™ tao mudi biing 0,88 — (0,08 + 0,08) = 0,72 mol.
Khéi lugng mudi bing 10,71 + 0,72 x 62 = 55,35 gam
=Piapan B

Cau 30: Cho hdn hop gdm 0,15 mol CuFeS, va 0,09 mol Cu,FeS, tic dung vdi
dung dich HNO; dv thu dugc dung dich X va hdn hgp khi Y gdm NO va NO,
Thém BaCl, du vao dung dich X thu dugc m gam k&t tia. Mit khédc, néu
thém Ba(OH), du vao dung dich X, 14y két tia nung trong khong khi dén
khdi lugng khong d6i thu dugc a gam chat rin. Gi4 tri cia m va a la:

A.111,84g va 157.44¢g B. 111,84g va 167,44¢g
C. 112,84g va 157.44g A. 112,84g va 167,44g
Huéng din gidi

Ta c6 bdn phdn dng:
CuFeS, + 8H,0 — 17¢ — Cu** + Fe** + 2S0,> + 16"

0,15 0,15 0,15 03
Cu,FeS, + 8H,0 — 19¢ —— 2Cu™* + Fe’* + 250,% + 16"
0,09 0,18 009 0,18
nsoﬁ‘ =(,48 mol;
Ba® + SO,” —— BaSO,
0,48 0,48

=>m=0,48 x 233 =111,84 gam.

ne, = 0,33 mol; ng. = 0,24 mol.

Cu —» CuO 2Fe — Fe 04

0,33 0,33 0,24 0,12
=a=0,33x80+0,12x160+ 111,84 = 157,44 gam
= Papin A
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Chuyén dé 7.

PHUGONG PHAP DUGNG CHEO
A.NOI DUNG PHUONG PHAP

* NOI DUNG:

* Luuy: H,O duge xem nhu la dung dich ¢6 Cy = OM
3. Cdc chat cung khdi lugng riéng d (g/ml):

Phudng phdp dudng chéo dudce st dung trong cdc bii todn trdn ldn dung
dich ¢6 cung chdt tan, cing logi néng do hodc rdn 1an cdc chdt khi khong
tdc dung voi nhau.

. Céc chi't cing ndong d§ C%:

S~ : - ﬂ_Cz—C
Moiina.. Cz / \ C—-C| m2 C—Cl

Trong do:

m, 1& khdi lugng dung dich ¢6 ndong dd C, (%)

m; 1& khéi lugng dung dich ¢6 ndng do C, (%)

C(%)la n6ng dd dung dich thu dugc sau khi tron 1an. Vi C, < C < C,
Luuy:

+ H,0 dudc xem nhu 1a dung dich ¢6 C% = 0%

+ Chat nguyén chdt dude xem nhu 1a dung dich ¢6 C% = 100%

. Cdc chit ciing nong dé mol:

V| ............. CM“ CM(2)‘ CM
) ~ _— V] CM(2)_CM
M 7V, c,—C
Vo CMQ, / \ CM—CM“) 2 M~ M)
Trong do:

V, 1 thé tich dung dich ¢6 ndng dd Cy i,

V, 1a thé tich dung dich ¢6 ndng d6 Cy 2,

Cw 12 ndng dd mol dung dich thu dudc sau khi tron 1an.
V& Cpy < C<Cup

my............ d[ dz— d
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Trong dé:

m, 14 khéi lugng dung dich c6 khoi lugng riéng d,

m, 13 khéi lugng dung dich c6 khdi lugng riéng d,

d 14 kh6i lugng riéng dung dich thu dugc sau khi ron Ian. Vdi &y <d < dp
| * Luuy: dyo=1 (g/ml)

4. Cac chat khi khéng tdc dung véi nhau:

V] ............. M) \____/ Mz— M VI MZ—M
e
= \Y% _
S M, — >~ M-M, 2 M-M,
Trong dé:

V, 1a thé tich chdt khi c6 phan ti kh6i M,

V, la thé tich chat khi ¢6 phan t& khdi M,

M 14 kh6i ltgng mol trung binh thu dudgc sau khi tron 1an.
Vai M, < —I\Z < M,

B.BAI TAP MINH HOA

Dang 1.
Xdc dinh % s6 nguyén tif (% so mol)

clia cac dong vi clia nguyén t8 héa hoc
CAu 1: Nguyén tit khdi trung binh ctia ddng 1a 63,54. Pdng c6 2 dong vi bén
%5Cu va **Cu. Thanh phin % s6 nguyén ti cia *Cu la:

A. 73% B. 27% C. 34,2% D. 32,3%.
Huéng din gidi
Ap dung sd 86 duding chéo:
®Cu e 65 0,54
\ /
. 63,54
Cu........... 63 — ~~ 1,46
65
% Cu_05% g ecy 9% 1000 = 27% = Pap énB.

= = = =

%%Cu 1,46 0,54 +1,46

Céu 2: Nguyén tir khéi trung binh ctia brom 1a 79,319. Brom ¢6 2 dong vi bén:
"Br va ¥ Br. Thanh phin % s& nguyén t{f ciia 5, Br la:

A. 84,05 B. 81,02 C. 18,98 D. 15,95.
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Huéng din giai
Ap dung sd @ duding chéo:

“Bro..... 81 0,319
/
N 79,319
Bro....... 79— 7 S~ 1,681
81 3 3 :
o % Br 0319 gupg o 9319 1600 - 15,95% = Dép énD.
%" Br 1681 0,319 1 1,681

Dang 2.
Pha trén hai dung dich c6 ciing chit tan hodc pha nuéc
vao dung dich chita mdt chat tan
Cau 3: M6t dung dich HCI ndng d6 35% va mdt dung dich HCI khdc ¢6 ndng do
15%. D€ ¢6 mot dung dich mdi ¢é ndng d6 20% thi cin phéi pha ché& v& khdi
lugng gitta 2 dung dich theo ti 16 la:
A l1:3 B.3:1 C.l:5 D.5: 1.
Huéng din gidi
Ap dung quy tfc dudng chéo ta ¢6:

Moo 35 0=
T
Moo 15 — ™~ 35-20
Mol papana
m, 15 3

Cau 4: Khdi lvgng dung dich NaCl 15% can tron vdi 200g dung dich NaCl 30%
dé thu dugc dung dich NaCl 20% 1a:
A. 250 gam B. 300 gam C. 350 gam D. 400 gam.
Huéng din gidi
Ap dung quy tfc dudng chéo ta ¢6:

Moo 15 10
~ -
20
20030 —  ~_5
- o 10 400
200 5

Vay kh6i lugng NaCl 15% can tron 13 400 gam = Pédp 4n D.
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Cau 5: Thé tich H,O va dung dich MgSO, 2M cin d€ pha du’dc 100ml dung dich
MgSO; 0,4M lan lugt 1a:
A. 50ml va 50ml B. 40ml va 60ml
C. 80ml va 20mt D. 20ml va 80ml
Huéng din gidi
Goi V 1a thé tich H-O can cho vio, khi d6 thé tich dung dich MgSO, 2M la
100 - V.

(100 = V)....... 2 /7 T~ 04

= v :iﬁ =V=80mli
100-vV 04
Viy pha 80ml H.O vé&i 20ml dung dich MgSO,4 2M thi thu duge 100ml dung
dich MgS0,0,4M = Pdp an C.

Cau 6: Mot dung dich NaOH ndng d6 2M va mot dung dich NaOH khdc ¢6
ndng d6 0,5M. P& ¢6 mét dung dich mdi ¢6 ndng d6 1M thi can phdi pha ché

vé thé tich gitra 2 dung dich theo ti I¢ 1a:
Al:2 B.2:1 C.1:3 D.3:1.
Huéng din gidi
Goi V,, Vs lan lugt 1 thé tich ctia dung dich NaOH 2M, dung dich NaOH 0,5M.
Dung phuong phdp dudng chéo:

:% — Pdpdn A.

[S]

Dang 3. Hoa tan khi, hoic oxit; hoic tinh thé vao dung dich
Cau 7: Hoda tan 200 gam SO;vao m gam dung dich H,SO, 49% ta duge dung
dich H,SO4 78,4%. Gia tri cia m la:
A. 1333 B. 146,9 C.272,2 D. 300.
Huéng din gidi: -
SO; + H,0 — H,S0O,
80 (g) 98 (g)
100 (g) 122,5 (g)
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Ap dung sd dd dudng chéo: 200

) 4 2
00 294 2 . 300 (g) = PdpéanD.
m 441 3

Céu 8: D€ thu dugc dung dich CuSO, 16% cin 1y m, (g) tinh thé CuSO,.5H,0
cho vao m, (g) dung dich CuSO, 8% vditi [& my: m; la:
A. 173 B. 1/4 C. 1/6 D. 1/2.
Hudng din giai
Ta ¢6 thanh phan % CuSO, trong CuSO,.5H,0 la:
%CuSO, = 160, 00% = 64%
250

Day chinh 12 ndng dd % ctia CuSOy trong mudi ngdm nudc.

Ap dung sd d6 dudng chéo: m, ............. 64 8
\ /
16
| 115 2 8 — ™~ 48
m
™ _83_1 _ papanc.
m, 43 6

Céu 9: Can 14y bao nhiéu gam tinh thé CuSO,.5H;0 vi bao nhi¢u gam dung
dich CuSO, 8% dé pha thanh 280 gam dung dich CuSQO, 16%?

A. 180 gam va 100 gam. B. 330 gam va 250 gam.
C. 60 gam va 220 gam. D. 40 gam va 240 gam.
Huéng din gidi
CuSO, .5H,0 — Ta coi CuSO,.5H;0 nhu 1a dung dich CuSO; c6:
[ —]
160
250
160 x 100

CYh = ——— =64%.
250

Goi m; 1a khéi lugng clia CuSO,.5H,0 va m; 1a khéi lugng cia dung dich
CuSO, 8%.

Theo so dd dudng chéo: (m,) 64 16-8 =8
1
m_8_1 “(m,) 8 64-16 = 48
m, 48 6

2

Mat khdc: m; + m; = 280 gam.
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Vay khdi lugng CuSO,.5H,;0 1a: m, = lgii%xl =40 gam
+

Khéi lugng dung dich CuSO, 8% 1a: m, = 280 - 40 = 240 gam.
=> Pap an D.

Dang 4.
Xac dinh % s6 nguyén i (% vé thé tich) cia hén hgp khi
hoic ctia hon hgp rin

CAu 10: Mot hdn hgp gbm O, va O; (dkte) ¢6 i khdi dbi vdi Hy 1a 18. Thanh
phin % v& thé tich cia O; trong hdn hdp la:

A 15% B.25% C.35% D. 45%.
Hudng din giai
Tacé: M =18.2=36
VOuinennn 48 4
~ —
Vosrinnn32 — 12
V01 I 1 (.
= —2=—= %V, =—-x100% =25% = DPap 4n B.
Vo, 3 o4

Cau 11: Hoa tan 3,164 gam hdn hgp 2 mudi CaCO; va BaCO; bing dung dich

HCI du, thu dugc 448 ml khi CO, (dktc). Thanh phan % s6 mol clia BaCO,
trong hdn hgp la:

A. 50% B. 55% C. 60% D. 65%.
Hudng din giai
44 —
Tacé: ng, = 0448 = 0,02 mol = Muco, caco,) = %?; =158,2

22,4
Ap dung sd db duding chéo:

’

CaCO;5 (X)vennnnnns 100 38,8
\ /
158,2
BaCOs; (y).......... 197 — ™. 58,2
o8BS gy = 100% = 60%
y 582 58,2 + 38,8
= PapanC.
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Cau 12: D€ diéu ché dudc hdn hdp 26 lit H, va CO ¢6 ti khdi hdi d6i vdi metan
bing 1,5 thi thé tich H, va CO cin 18y lan lugt la:
A. 4 1it va 22 lit B.22litva4lit C.8litvad44lit D.44 lit va 8 lit
Huéng din gidi
Ap dung quy tic duding chéo ta ¢6:

Mit khdc Vi, + Veo =26 = Can 4 lit H, va 22 1it CO
= Bdp an A.

Céau 13: Cho hdn hgp gdm N,, H, va NH; ¢6 t khéi d6i véi hidro 1a 8. DAn hdn hdp di
qua dung dich H,SO; dic du thi thé tich khi con lai mdt nira. Thanh phin % theo
thé tich ctia mdi khi trong hdn hop lan Iugt 1a:

A. 25% Ny, 25% H, va 50% NH, B. 50% Nj; 25% H, va 25% NH,
C. 25% N,; 50% H, via 25% NH; D. 35% N,; 15% H, va 50% NH;
Huéng din gidi
Khi di qua dung dich H,SO, dic, du toan bd NH; bi hap thy, do d6 thanh
phin % theo thé tich ctia NH; 1a 50%.
Dung phudng phdp dudng chéo, —I\Z hén hop ban ddu = 8.2 = 16
NHj........... 17 16~ M

-
™ 16

16-M_1 _ M-=is
1 ,
M =15 la khdi lugng mol trung binh ctia hdn hgp N, va H,. Tiép wc
dp dung phuong phdp dudng chégga co: 78 13
Teecitee s — g -
|2 SR A &

VN, 1
= —2=— = %V =%V, =25%

Hy 1 2 2

= Pdp an A.
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Dang 5. Toan vé da axit phan {ing véi dung dich bazo
Céau 14: Thém 250ml dung dich NaOH 2M vao 200ml dung dich H;PO, 1,5M.
Mudi tao thanh va khdi lugng tuong @ng 127
A. 14,2 gam Na,HPOy,, 32,8 gam Na;PO,
B. 28,4 gam Na,HPOy; 16,4 gam Na;PO,
C. 12 gam NaH,POy; 28,4 gam Na,HPO,
D. 12 gam Na,HPO,; 28,4 gam Na,PO,

Huéng din giai
Taco: 1< " NaOH = 0,25.2 =é <
0,2.1,5 3

Mhspo,
=> Tao hdn hdp 2 mudi NaH,PO, va Na,HPO,.
Ap dung sd dé dudng chéo:

2
Na,HPO, (x).......... 2 —
2 4 ( ) / 3

5
n==
/ ’
NaH,PO; (Y)..........1 \%
y 1/3

Ma x+y= Ny.po, = 0,3mol = x=0,2vay=0,1
= PapanC.
CAu 15: Hap thy hoan toan 2,24 (I) SO, (dkic) vao binh dung 300ml dung dich

NaOH 0,5M. C6 can dung dich 8 4p suit thdp thi thu dugc m (g) chat rin.
Gid tri cia m la:

A. 1,15 gam B. 11,5 gam C. 15,1 gam D. 1,51 gam
Hudéng din gidi
Ta c6: Ngo, = %;% =0,1 mol

Nnaon = 0,5.0,3 = 0,15 mol
Dnaon _ 0,15
nSO2 0,1

= 1< =1,5<2 = Tao 2 mudi NaHSO; va Na,S0s.
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Ap dung s @6 dudng chéo:

NaHSO; (x)............ 1 0,5
~—
n=15
Na3SO05 (¥).eeeeeene 2 - ~ 05
:>-’£—£~1 D X=ymax+y=n =0,1mol = x =y =0,05 mol
y—0,5~ =Yy Y = Rgo, =Y =y=4,

VAY: Mpusi= 0,05.84 +0,05.126 = 11,5 (g) = Pdp 4n B.

Dang 6. Xdc dinh céng thic ciia mot chat, tinh khéi lugng

ctia don chat hodc hon hgp
Cau 16: Cho m(g) hdn hgp gdm Na,CO; va Na,SOs tdc dung hét v6i dung
dich H,SO4 2M du thi thu dude 2,24 lit hdn hgp khi (dktc). Hdn hop khi nay
¢6 ti khéi ddi v6i hidro 14 27. Gid tri ctia m 1a:

A.11,6g B. 10,0g C. 1,16¢g D. 1,00g.
Huéng din gidi
Na2CO3 + 2HCl — 2NaCl + CO?_ + H,O
X X
Na,SO; + 2HCl — 2NaCl + SO, + H,0
y y
Ta co6: -M—hhkhi =272=54 va Nphkhi = ;’—’zzi =0,1 mol
Ap dung sd d6 dudng chéo: CO, (X)......44 10
\ /
54
SO; (¥)....... 64 — 10
x 10
= —=—=1 = x=y
y 10

Ma:x+y=0,1 = x=y=0,05mol
VAY: M= 0,05.106 + 0,05.126 = 11,6 (g) = Pép én A.

Céau 17: Tr 1 tdn quing hematit (A) di€u ch& dugc 420 kg sit. Tir 1 tdn quing
manbhetit (B) di€u ch& dugc 504 kg sit. Phdi tron 2 quing trén vdi ti 1& vé
khdi lugng 12 bao nhiéu dé dudc 1 tAn quing hdn hgp ma tir 1 tdn quing hdn
hgp nay di€u ch& dugc 480 kg st?

A. 5/2 B. 4/3 C. 3/4 D. 2/5.
. Hudéng dan gidi
Ap dung sd a5 dudng chéo:
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M. 420 24
~ _—
480
mg.........504 — ™ 60
m
MA_24_2 . papsnD,
my 60 5

Céu 18: A la khodng vit cuprit chita 45% Cu,O. B la khodng vat tenorit chita
70% CuQ. Can tron A va B theo (i 1& khéi lugng T = ma/mg nhu th& nao dé
dugc quing C, ma tir | tAn quing C c6 thé diéu ché dugc 5 da 0,5 tdn dong
nguyén chat. T ¢6 gid tri 1a:

A.5/3 B. 5/4 C.4/5 D. 3/5.
Hudng din gidi
Khéi lugng Cu c6 trong | tAn mdi quing la:

45 64.2
+ Quidng A chifa: — x1000x =400 (k
Quang A chifa: 705 144 (ke)
70 64
+ Quing B chita: ——x1000x-— = 560 (k
Quing 150 20 (kg)
+ Quing C chia: 0,5x1000= 500 (kg)
Ap dung sd dd dudng chéo: my......... 400 60
\ /
500
mg...........560 — ™~ 100
m
— Ma 003 Pip dn D.
my 100 5

Dang 7. Toan vé phan iing axit - bazo
Céu 19: Cho a lit dung dich KOH ¢6 pH = 12,0 vao 8,00 lit dung dich HCI ¢6
pH = 3,0 thu dudgc dung dich Y ¢6 pH = 11,0. Gi4 tri ciia a la:

A 0,12 B. 1,60 C. 1,78 D. 0,80
Huéng din gidi
Ap dung sd d6 dudng chéo cho trudng hgp bazd du ta c6:
Va [H'bd] [OH™ bd] — [OH" du}

[OH du}

Vi [OH— bd] / &\ [H* bd] + [OH du])
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\Y [OH”]—[OH“] \V; -2 _10-3
o ¥A LM Wl Ve 1077107y 9774178

Vo |Hy|+[omg] Veow 1074107

= PdapanC.

Céu 20: Tron 250ml dung dich hdn hgp HC10,08M va H,SO, 0,1M vdi 250ml dung
dich Ba(OH), aM thi thu dugc 500ml dung dich ¢6 pH = 12. Gi4 tri clia a la:
A.0,3M B. 0,15M C.0,12M D. 03M

Huéng din gidi :

Ta cé:
Nong d6 H* ban diu 14: 0,08 + 0,01.2 = 0,1M
Néng d6 OH ban daula:a M
Dung dich sau khi trén ¢6 pH = 12 (m6i trudng bazd) = Sau phan tng OH™ du.
pH=12 = pOH =2 = [OH Js, = 10°M
Ap dung so d6 dudng chéo cho trudng hgp bazo du'ta cé:

Va: [H"bd] [OH™ bd] - [OH™ du]

~.
/\

Vi : [OH bd] [H' bd] + [OH dv]

[OH du]

P _
v _LOHbd]*[OHauJ 250  a—0,01

— _A :>—-—-:-——:>a=0,12
A [Hﬁd] + [OHJJ 250 0,1+ 0,01
= Pap an C.

B.BAITAP AP DUNG
Cau 1: B¢ thu dugc dung dich HC125% cdn 1ay m, gam dung dich HCI 45% pha
vdi m, gam dung dich HCl 15%. Ti 1§ m,/m, 1a?

A 12 B. 1:3 C.2:1 D. 3:1.
Hudéng din gidi
Ap dung s d6 dudng chéo:
Myeieneneen. 45 10
/
T~ 25
My 15— T>~20
= i = DPdpédn A
m, 2

193



Kij thudt gidi nhanh BTTN Héa dai cuong - vé co - Pé Xudn Hung

Céu 2: P€ pha dudc 500ml dung dich nudc mudi cé ndng d6 0,9% cin liy V ml
dung dich NaCl 3%. Gid tri ctia V la:

A. 150 B.214,3 C.285,7 D. 350.
Huéng din giai

Ap dung s db duding chéo:

Vigog corerrrrn 0 2,1

2 \ _—
09

2 3 7 TN 09

VHZO 7
= = —

A" 3

Ma: Vi o + V= 500 = V =150ml=> épan A.

Ciau 3: Cin thém bao nhiéu nuéc vao 60 gam dung dich NaOH 18% dé dugc
dung dich NaOH 15%.

A. 12 gam B. 1l gam C. 10 gam D. 9 gam
Huéng din giai
L SRR 0 - - 3
15

m

Ho 3 1 -
=-—=_—=m =12(g) = DPdp an A.

60 15 5 Hy0 ® P

Ciu 4: Thé tich H,O nguyén chit cin thém vio 1 lit dung dich H;SO, 98%
(d = 1,84 g/ml) dé dugc dung dich méi c6 nong d6 10% la:
A. 14,192 () B. 15,291 () C. 17,291 ()
Huéng din gidi
Ta cé: mddH2804 =d.V=1,84.1000 = 1840 (g)

D. 16,192 (I).

Ap dung sd db dudng chéo:

Mg, e 0 — 88
10

1840 ......... 98 — ™10

My,0 88

=—=m =16192ml
1840 10 H0
= Vyo = 16192ml=16,192 ()

= Dap anD.
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CAu 5: Nhiét phian 4,385 gam hdn hop X gom KCIO; vi KMnO,, thu dudc O,
vd m gam chit rin gdbm K,;MnOj, MnO, va KC1. Toan bd lugng O, tdc dung
hét vdi cacbon néng do, thu duge 0,896 lit hdn hgp khi Y (dkic) c6 ti khdi so
v4i H, 12 16. Thanh phan % theo khéi lugng clia KMnO, trong X 1a:

A. 62,76% B. 74,92% C.72,06% D. 27,94%
(Trich dé thi tuyén sinh Pui hoc khdi B ndm 2011)
Hudéng din gidi

KCIO; —'" 5 KCI + %oz
a I,5a

2KMnO; —“—> K.MnO, + MnO, + O,

b 0,5b
2C + O, —» 2CO ()
0,015 0,03
C + O, —»CO, (2)

0,01 0,01
Taco: My =16.2=32: ny=0,04mol

CO (xmol): 28 12
P OO S
P N y 4 1
CO, (ymol): 44 4

= neo = 0,03 mol va “c02 =0,01 mol.
Theo ptpa (1), (2) ta ¢é: Zn07 =0,015+0,01 =0,025 mol
Ta ¢é hé:{ 1,5a + 0,5b = 0,025 - { a=0,01

122,5a + 158b =4,385 b =0,02
= %KMnO, = -1—2%’2';)—;01.100% =72,06% = Pap dn C.

Cau 6: Khéi lugng dung dich KOH 8% cin 14y cho tic dung vdi 47 (g) K,0 dé
thu dvgc dung dich KOH 21% la:

A. 354,85 gam B. 250 gam C. 365,75 gam D. 400 gam.
Huéng din gidi
K;O0 + H,O — 2KOH
94 (g2) 2.56 (g)
100 (g) 119,15 (g)
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Ap dung so dd dudng chéo:

47g...... 119,15 13

~u
m(g).cenen. 8 — ~~ 98,15
47 13

= 2o 1 1=35485(s) = DédpdnA.
m 9815 " &) apan

Cau 7: Hoa tan 2,84 (g) hdn hgp 2 mudi CaCO; va MgCOs bing dung dich HCI
du, thu dudgc 0,672 () khi (dktc). Thanh pha‘in % v& khoi lugng ctia CaCO; la:

A. 70,42% B. 29,57% C.33,33% D. 66,67%.
Huéng din giai
Ta cé: Dhh 2 musi = nCO = M = 0,03 mol = ﬁZmu(‘)’i = 2’84 = z.g
2 224 0,03 3
Ap dung so d6 dudng chéo:
32
CaCO; (x mol)....... 100 —_—
3 ( ) / 3
284
3
MgCO; (y mol).........84 AN %
x 32/3
y 1673

= %CaCO, = — 22

——100% = 70,42%
100.2 + 84

= Dap dn A,

Cau 8: Liy V, (I) CO; va V, () CO tron déu dé thu dugc 24 (/) hdn hgp CO, va
CO c6 ti khdi so vdi metan biing 2. Thé tich CO, cin 18y la:

A 4() B.6() C.5(0) D.3 ).

Huéng din gidi:
Ta c6: My = 2.16 = 32

Ap dung so @8 dudng chéo:
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Y

2 L mavy, + Veo=24
Voo 12 3 2

Ve =6()

{ co — Dép 4n B

Voo =18(0)

Cau 9: Hon hgp A gdm 2 khi NO va NO, c6 (i khdi so véi hidro bing 17. Phin trim
v€ khéi lugng ctia NO, trong hdn hop khi la:
A. 66,18% B. 33,82% C.31,82% . D. 66,82%.
Huéng din giai
Ta ¢6: My = 17.2 =34
Ap dung sd dd dudng chéo:

NO; (x mol)......46

Ty
NO (y mol)........ 30— T~ 12
o4l ano, =% 1009 =33.80% = Bap 4nB.
y 12 3 27 46,1+ 303

Céu 10: Hoa tan 4,59 gam Al biing dung dich HNO; thu dugc hdn hgp khi NO
va N,O ¢6 ti khéi hdi d6i vdi hidro bing 16,75. Thé tich NO va N,O (dkitc)
thu dugc la:

A. 2,24 lit va 6,72 lit B. 2,016 1it va 0,672 lit

C. 0,672 lit va 2,016 lit D. 1,972 lit va 0,448 lit.
Huéng din giai

St dung phuong phdp bdo toan electron:

0 +3
Al - Je. —— Al

—4’—59-=O,17 0,51 mol
27

+5 +2

N + 3¢ ——> N(NO)

3x X

+5 +1

N + 24¢  —— 2N (N,0)

8y 2y 'y
Ta cd: Muw=2.16,75=33,5
Theo phuong phdp dudng chéo:

197



Kij thudt gidi nhanh BTTN Héa dai cuong - vé6 cd - Pé6 Xudn Hung

b SHTTRP 30 10,5

= DPap an B.

y =0,03 szo =0,672 lit

C [3x+8y=0,51 [x=0,09 |VYno=2.0161lit
Ta c6: = =
X =3y

Cau 11: Ti kh6i ctia hdn hgp gdm H,, CH,, CO so v6i H, biing 7,8. Ddt chdy
hoan toan mot thé tich hdn hgp nay cin 1,4 thé tich oxi. X4c dinh thanh phan
% vé thé tich ctia hdn hgp?
A. 20%: 50%: 30% B. 33,33%; 50% 16,67%
C. 20%; 60%; 20% D. 10%; 80%; 10%.
Hudng din gidi
Phuong trinh phdn Wng:

Hz + %‘Oz —> Hzo

CO + %Oz —> C02

CH,; + 202 —> C02 + ZHZO
Dua vao hé s6 cin biing clia phan Wng, 4p dung so dd dudng chéo:

1 0.6
2 -

1,4
2~ T~09

o %V, = 20 100% = 60%
4

0,6 +0,9

Tacé: My =7.8.2=156
Ap dung sd db dudng chéo:

\/T— 6 __156- M
156
Vinco H, 0,4
o 16-M_ 0 y_is
04 40
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Ti€p tuc 4p dung sd dd dudng chéo:

~VC—O=1 = % Veo =%V, =20% = PapanC
co H, pant.
Hy
Cau 12: Hdn hop gdbm NaCl vad NaBr. Cho hdn hdp tidc dung véi dung dich
AgNO; du thi tao ra k&t tha c6 khdi lugng biing khéi Iugng clia AgNO; di
tham gia phan tng. Thanh phan % theo kh&i lugng ctia NaCl trong hdn hop
diu la:
A. 25,84% B. 27,84% C.40,45% D. 27,48%.
Huéng din gidi
NaCl + AgNO; —>AgCly + NaNO; (1)
NaBr + AgNO; — AgBr{ +NaNO; (2)
Khéi lugng k€t tda (gom AgCl va AgBr) bing khoi lugng AgNO;, do
d6 kh6i lugng mol trung binh cla 2 mudi k&t tia:
MagCl+ agsr =Magno, =170 Va: Mcr, g =170-108=62
Hay khdi lugng mol trung binh ctia 2 mudi ban dau la:
Mnacl Nabr =23+ 62=85
Dung phudng phdp dudng chéo, ta c6:
NaBr........ 103 26,5

/
T g5

NaCl......58,5 — —~~ I8

My 18.58,5
Mg, + My, (26,5.103)+(18.58,5)

= %NaCl = 100% =27,84%

= Pap an B.

CAau 13: Cho 1,4 (g) hén hgp X gdm CO, va SO, 16i chim qua 500ml dung dich
Ba(OH); 0,1M. Sau thi nghiém phai diing 250ml dung dich HCl 0,2M dé
trung hda Ba(OH); du. % theo s6 mol clia CO, va SO, trong hén hop X lan
luot 1a:

A.50% va 50% =~ B.40% va 60% C.30% va 70% D. 20% va 80%.
Huéng dén gidi
Ta c6: nyey =0,2.0,25 = 0,05 mol ; Ngy(oH), = 0,5.0,1= 0,05 mol
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Goi cong thifc oxit chung clia CO, va SO, la XO, .

Sau phdn ng vdi cdc oxit CO, va SO,, Ba(OH), du
=> Phdn #ng tao mudi trung hoa.

X0, + Ba(OH), — BaXO,y + H,0 (1)

0,025 0,025
Ba(OH), + 2HCl! — BaCl, + H,O (2)
0,025 0,05

Theo phdn dng (2): Nga(OH), = 0,025 mol
= Ngyom, o= 0.05 - 0,025 =0,025 mol

1.4
0,025

Theo phan dng (1): ng, =0,025 mol = MSZ()Z = = 56 g/mol
2

Dung phuong phdap dudng chéo. ta dugc:

COsuinnnnnnn. 44 .
\
56
SO;.ni. 64 — ~_12
fco, 8

3 2 5

= %ng, =100% — 40% = 60% => Dép én B.

Cau 14: A 1a quing hematit chita 60% Fe,0s3. B 14 quing manhetit chita 69,6%
Fe;0,. Tron m, tdn quing A véi m; tdn quing B thu dudc quing C, ma tir 1 tan
quiing C c6 thé diéu ch€& dudc 0,5 tin gang chia 4% cacbon. Ti 1& m /m, 12?

A.5/2 B. 4/3 C.3/4 D. 2/5.
Huéng din gidi
Khdi lugng sit (kg) ¢6 trong 1 tAn mdi quing la:
6 112

+ Quing A chifa: —x1000x — =420 (k
Quing 100 160 (ke)

69,6 168
+ Quing B chifa;: —— x1000x——- = 504 (k
Quiing 100 232 &

+ Quing C chira: 500 x(l—l—ga): 480 (kg)

Ap dung sd d5 dudng chéo:
Maceeeernnn. 420 24
\ —
480
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Cau 15: Trong ty nhién ddng c6 2 déng vi 1a “Cu va *Cu. Nguyén ti khéi
trung binh cta déng la 63,54. Thanh phin % khéi lugng cia *’Cu trong
CuSO,la (Cho S = 32,0=16)

A.39,83% B. 11% C.73% D. 28.83%
Huéng din gidi
Ap dung phuong phép dudng chéo, ta cé:
BCcu M =63)
~—

v 146 s T3%
s 7 63.54 . —

Cu (M =65) 054 T 7%
Xét trong 1 mol CuSQ,, ta d¢ dang co:

63
om,,  =—2T303 1600~ 28 83%
3¢y 63,54+96

= PapanD

Cau 16: Hoa tan hoan toan m gam Na,O nguyén chat vao 40 gam dung dich
NaOH 12% thu dugc dung dich NaOH 51%. Gi4 tri cia m 1a:
A. 10 gam B. 20 gam C. 30 gam D. 40 gam
Hudng dan gidi:
Do cé phan ttng héa hoc

Na,O ——»  2NaOH
— Coi Na;0O1la “Dung dich NaOH” ¢6 C% = %;—.100% =129%

Ap dung phuong phap dudng chéo, ta c6:

Na20 129 % —_— > 39 —-—> | —> 20

5%

NaOH 12% = T g s o

— 40
= PapanB
Cau 17 : Can bao nhiéu lit axit H,SO, (d = 1,84g/ml) va bao nhiéu lit nuSc cat
(d=1g/ml) aé pha thanh 9 lit dung dich H,SO4 ¢é d = 1,28 g/ml?
A.2litva 7 lit B.3litvaolit C.4litvaSlit D. 6 lit va 3 lit
Huwéng din giai
Ap dung phuong phép dudng chéo, ta co:
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H,0d=1) 5 056> 2  ——>6

d=128
H,50, (d= 1,84) - T 0.28
= DPapanB
Céu 18: Cho 8,96 lit hdn hgp CO, va NO, (dktc) hap thu vao mdt lugng dung
dich NaOH vira dd tao thinh cdc mudi trung hoa, sau d6 dem ¢6 can dung
dinh thu dugc 36,6 gam mudi khan. Thanh phan % thé tich mdi khi trong hdn
hdp ban dau la '
A. 25% CO; va 75% NO,. B. 50% CO, va 50% NO,
C.75% CO: va 25% NO, D. 30% CO, va 70% NO,
Huéng din giai:
Sd d6 céc phdn ng héa hoc:
2NaOH + 2NO, — NaNO; + NaNO,
2NaOH +CO,; — Na,CO,
Tir phan tng, ta thay:

—
N

_ Cit 1 mol NO, tao ra 1 mol hén hgp 2 mudi, c6 M = 2552 _77
- Ctt 1 mol CO; tao ra 1 mol mudi Na,CO;¢c6 M = 106.
— 36,6
- hén hop = = 0,4 - 91’5
Ap dung phuong phdp duting chéo, ta cé:
Na,COs (M = 106) 13— 50%
- > K/—I hén hip = 91-5
(M =77) TR 13— 50%
= PapanB
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Chuyén d¢ 8.

PHUONG PHAP PO THI TRONG GIAI TOAN HOA HOC
A.NOI DUNG PHUONG PHAP
I. NOI DUNG:
Co s8 clia phuong phdp 1a viéce st dung db thi trong todn hoc dé gidi mot
s& hé phuong trinh.

Trong héa hoc, mot s6 dang bai tap dude gidi dua trén ¢d sG ndi dung ciia
phudng phip ndy. D6 1a trudng hgp ma trong thi nghiém hda hoc ¢é hai
qud trinh lugng k&t tda ting din, sau d6 gidm dan d&€n hét khi lugng chat
phdn @ng c¢6 du.

II. PHAM VI AP DUNG:
C6 thé van dung phuong phdp nay trong héa hoc & cdc trudng hgp chi y&u
sau:

- Théi khi CO, vao dung dich chifa hidroxit ctia kim loai kiém thd.

- RSt tir tr dung dich ki€ém dé&n du vao dung dich mudi nhdm hoic mudi
kém.

- R6t tr tr dung dich axit d&n du vao dung dich mudi ¢6 chira anion AlO,”
hodc ZnO,>".

III. PHUGNG PHAP CHUNG

- Cdc bai tdp héa hoc gidi dude theo phuong phdp ndy gdm hai loai chii y&u
sau:
1. Tinh lugng chat da phan éng tuong dng v&i lugng k&t tha thu dude.
2. Tim diéu kién dé€ kh&i lugng k&t tha thu dude 1dn nhat, nhd nhat.

Dang 1: Théi wr tr khi CO, dén du vao dung dich chita a mol Ca(OH),; hoic
Ba(OH),. Sau phan &ng thu dudc b mol két tha.
Phuong trinh héa hoc ciia nhitng phan ng 1in lugt xdy ra nhu sau:
CO, + Ca(OH), —» CaCO; + H,O (H)
CO, + H,0 + CaCO; — Ca(HCO»), (2)
Dva vao phuong trinh phdn @ng ta vé duge db thi bi€u dién sy bién ddi s8
mol két tia theo s6 mol CO,

S8 mol k&1 tia
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4
a

* S8 mol CO,da phdn dng la: x =b (mol)
y =2a— b (mol).
Dang 2 R6t tir tir dung dich kiém d&n du vio dung dich chita a mol mu6i AP’ hoic
*. Sau phdn ng thu dugc b mol k&t tia.

* Mubi AI**:
- Phudng trinh héa hoc clia nhitng phan tng l1an Iugt xay ra nhu sau:
Al + 30H — AOH); (1)

Al(OH); + OH™ -» AlO,” + 2H,0 (2)
Dua vao phudng trinh phin Ung ta v& dugc dd thi biu dién sy bign ddi s6
mol k&t tia theo s& mol OH"

Ao
JAIOH)
Ny ax nA]3+
A |rmmm Ll :
S B
X 3a y 4a n,. >
* §6 mol OH™ da phdn ¢ngla: x = 3b (mol)
y = 4a — b (mol).

* Mu6i Zn”*:
- Phudng trinh héa hoc clia nhitng phan ¢ng 1in lugt xdy ra nhu sau:
Zn®* + 20H - Zn(OH), (1)
Zn(OH), + 20H — ZnO,” +2H,0 (2)
Dva vao phuong trinh phin ng ta vé dugc do thi bidu dién sy bién d6i s6
mol k&t tda theo s& mol OH"
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* S6 mol OH di phan ng la: x = 2b (mol)
xy = 4a - 2b (mol).
Dang 3: R6t tir tir dung dich axit d&én dv vao dung dich chita a mol mudi AlO,”
hoidc ZnO,>". Sau phin tng thu dugdc b mol k&t tda.
* Muéi AlO,™:
- Phuong trinh héa hoc clia nhitng phén ¢ng 1an lugt xay ra nhu sau:
H* + H,O + AlIO;” > AI(OH), (1)
3H* + AI(OH); — A" + 3H,0 (2)
Dira vao phuong trinh phidn dng ta vé& dugc dé thi bidu dién sy bién ddi s
mol k&t tda theo s6 mol H*

DajoH),
A
N max = nAlOQ'
a _________________
i
R e ,
' ' '
i i i
v i
] ' '
) ' i -
X a y 4a I'lH+

* S& mol H* d4 phin @ng Ia: x = b (mol)
y = 4a — 3b (mol).

* Mu6i Zn0O,>:

- Phuong trinh héa hgc clia nhitng phén ttng 14n lugt x4y ra nhy sau:
2H" + ZnO,*” —> Zn(OH), (1)
2H" + Zn(OH), — Zn™* + 2H,0 (2)
Dva vao phudng trinh phin @ng ta v& dudc d6 thi biéu dién sy bién ddi s6
mol két tia theo s& mol H'
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nZn(OH)Q
A
N max Zn03”
abmmm e :
!
1
i
‘
R s oo ,
' i !
! : l
M ] . ~
X 2a y 4a IlH+

* S§& mol H" da phan #ng 1a: x = 2b (mol)
y =4a - 2b (mol).
B.BAI TAP MINH HQA
Cau 1: Cho 10 lit (dktc) hdn hdp A gdm N, va CO, vio 2 lit dung dich Ca(OH),
0,02M thi thu dugce 1 gam k&t tiia. Phin tram (theo thé tich) CO, trong hdn

hop A la:
A.2,24% va 15,86% B.2,4% va 15,86%
C.2,24% va 15,68% D. 2,24% va 15,6%.

Huéng din gidi
* Phudng phap ty fudn:
Phudng trinh héa hoc clia nhitng phan @ng lin ludt xdy ra nhy sau:
CO, + Ca(OH);, ——> CaCO; + H,0O )]

CO, + H;0 + CaCO3 ——> Ca(HCO;), 2)

Ta co: nCa(OH)2 =2.0,02 = 0,04 mol

1 — Ncyomy, ~ Meaco,

nCaC% = I—(;(S = 0,0l mol

Viy xay ra 2 trudng hgp:
Truong hgp 1: Chi ¢6 phan dng (1) <> Ca(OH), du.
Theo phuong trinh ta ¢6: ng, oy, = Neyco, = 0,01 mol

Viy: A ¢6 %CO, = Qf).l_l%_zzﬁxm()% =2,24%-

Trudng hgp 2: C4 phan dng (1) va (2) déu xdy ra <> Ca(OH), hét.
Theo phuong trinh (1) ta cé: Ncaco, () = nCa(OH)2 = 0,04 mol

= Neaco, (2) =0,04 - 0,01 =0,03 mol.
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Theo phudng trinh (1) va (2): S& mol CO, = 0,04 + 0,03 = 0,07 mol
Viy: A ¢6 %CO, = QQ%ZZﬁxl()O%ﬂSﬁS%- — Pép 4n C.
* Phudng phap d6 thi:
Dya vao ti 1& phian @ng & phuong trinh (1) va (2) ta v& duge dd thi bi€u dién
lugng két tha thu duge theo lugng CO, da phdn ¥ng nhu sau:

Neaco,
A
0,04~ o oo m’“a": Hleacom,
001 b A N .
0,01 0,04 0,07 0,08  ngg,

Duya vao dd thi, néu sau phin tng thu dugc | gam k€t tha thi ta c6 ngay:
Trieong hop 1: Tai A: S§ mol CO, = 0,01 mol
Triong hop 2: Tai B: S8 mol CO, = 0,07 mol
= Papan C.
Cau 2: R6t tr tir dung dich HC1 0,2M vao 100ml dung dich NaAlO, IM thi thu
dugc 5,46g k&t tha. Thé tich dung dich HC1 da dung la:

A. 0,35 lit va 0,95 it B. 0,35 lit va 0,90 lit
C. 0,7 litva 0,19 lit D. 0,45 lit va 0,95 lit.
Hudng din giai

* Phudng phap ty ludn:
5,46

Ta cé: NNaAIO, = 0,1.1 = 0,1 mol; NaloH); = 5 = 0,07 mol
Phuong trinh héa hoc clia nhitng phan tng 14n lugt xdy ra nhu sau:
H' + H,0 + AlO;” — AI(OH), (D

3H" + AI(OH); — Al + 3H,0 ()

Truong hgp 1: Chi ¢6 phdn dng (1) <> AlO,™ du.
Theo phudng trinh ta ¢6:
S& mol H" = S mol AI(OH); = 0,07 (mol).
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\ 0,07
Vay: Vyg = 2-=0.35 1)

Trudng hgp 2: C3 phan wng (1) va (2) déu x4y ra <> AlO,” hét.

Theo phuong trinh (1) ta c6: nAI(OHh (H= nAIO_ = 0,1 mol
. 2

= DaioHy, (2) =0,1 - 0,07 = 0,03 mol.

Theo phuong trinh (1) va (2):
S6d mol H = 0,1 + 3. 0,03 = 0,19 (mol)

Vay: Vyq = 00129 =0,95 (I) = PapdanA.

’

* Phuong phap dé thi:

N Aion),
A
nimax = AlOg~
0, 1 ___________ A— - r B
0,07 f--------- GREEELETE TR
0,07 0,1 0,19 0,4 n

H+

Duva vao ti 1& phdn ng & phudng trinh (1) va (2) ta v& dugc d6 thi bi€u dién
lugng két tha thu dugc theo lugng H' dd phdn tng nhu trén. N&u sau phin
ng thu dudgc 5,46g két tia thi:

Truong hgp 1: Tai A: S6 mol H = 0,07 mol = Vo = 00—021 =0,35 ()
N . ” + 0,19
Truong hgp 2: Tai B: SO mol H™ =0,19 mol= V., = 07 =0,95 ()

= Pdp dn A.

Céu 3: Hoa tan 26,64 gam Al;(SO4);.18H,0 vao nudc duge dung dich A. Cho
250m! dung dich KOH tdc dung hét v6i A thi thu dudc 2,34 gam két tha.
Néng dd ctia dung dich KOH 14 :

A. 0,36M B.0,36M va 1,16M
C.1,6M D. 0,36M va 1,6M
Hudéng din gidi

* Phudng phap ty ludn:
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, 2x26,64
Tacé: n 3, =20 =
Al Al3(SO4)3.18H,50 666

2,34
MaloH), = T 0,03 (mol)

= 0,08 (mol).

Phuong trinh héa hoc clia nhitng phan tng lan lugt xdy ra nhy sau:
AI** + 30H™ — Al(OH); (1)
Al(OH); + OH™ — AlO; + 2H,0 2)
Trudng hgp 1: Chi ¢6 phin @ng (1) <> AP’ du.
Theo phuong trinh ta ¢6: nOH_ = 3nAl(()H)3 = 3.0,03 = 0,09 mol
0,09

Viy: [KOH] = =0,36 (M
iy: | ] 0.25 (M)

Trudng hgp 2: Ci phin dng (1) va (2) déu xdy ra < AI** hét,
Theo phudng trinh (1) ta ¢é: nAl(()H)-; (1) = nAl3+ = (0,08 mol

= Nayom, (2) =0,08-0,03=0,05mol.

Theo phudng trinh (1) va (2):
S mol OH™ =3.0,08 + 0,05 = 0,29 (mol)
0,29
Viy: [KOH]= —==1,16 (M)-
ay: | ] L (M)

= Pap anB.
* Phuong phap dé thi:
Dua viao G 1& phdn tng & phuong trinh (1) v (2) ta vé duge dd thi bidu dién
lugng két tha thu dugc theo lugng OH™ di phén iing nhu sau:

N Ajon),
A
0,08 PR T TS Cem e . B e wm s ms s mm oo e = e .

0,03 Lo,

0,09 0,24 029 032 1.,

Né&u sau phan ¢ng thu dugdc 2,34 gam két tia thi dya vio dd thi ta ¢6 ngay:
Truong hop 1:
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Tai A: S6 mol OH™ = 0,09 mol = [KOH] = %—(22% =0,36 (M)

s

Truong hop 2:

Tai B: S6 mol OH™ = 0,29 mol = [KOH] = (—)—5—5—: 1,16 (M) -

0,29
= Bap an B.
Cau 4: Din V lit khi CO; (dktc) vao 300ml dung dich Ca(OH), 0,5M. Sau phin
ting thu duge 10 gam k&t tia. V ¢6 gid i la:
A. 2,24 it B. 3,36 lit C. 4,481t D. Ca A va C ding.
Huéng din giai
* Phudng phap ty ludn:
. 10 _
Ta cé: nCuCO3 =—1—66 = 0,1 (mol); “c-d(on)z =0,5.0,3 = 0,15 (mol)

Ta thay: Deyomy, * Aeaco, = Xét 2 trudng hop.

# Trudng hop 1: Chi xdy ra phdn tng tao mudi CaCOs;.
CO, + Ca(OH), — CaCO;l + H,0
0,1 0,1
= Veo, =0,1.22:4 =224 it,

* Trudng hop 2: Xayraca 2 phén' tng tao 2 mudi CaCO; va Ca(HCO;),.
CO, + Ca(OH), — CaCO;{¢ + H;O

0,1 0,1 0,1
2C0O,; + Ca(OH), — Ca(HCOs),
0,1 0,05

= nCOZ phin dng = 0,1+0,1=0,2 (mol) = VC‘()? =0,2.22,4 = 4,48 lit.

=> Pdap dn D.
* Phudng phap dé thi:
Neaco,

B

N ax = Deaony, = H15
0.15]- {max a(OH},

R ¢ommn o
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Dira vao db thi, ta cé:
Truomg hop 1. Tai A: S6 mol CO, =0,1 mol = VC02 =0,1.224=2241it.

Truemg hop 2: Tai B: S6 mol CO, = 0,2 mol = VCO2 =0,2.22,4 =448 lit.

= Pdap an D.

Céu 5: Rt it tif dung dich Ba(OH), 0,2M vao 150ml dung dich AICl; 0,04M
dén khi thu dugc lugng két tha 16n nhat, nhd nhat. Thé tich dung dich
Ba(OH), da diing tuong @ng la:

A. 45mi va 60ml B. I5Smlva45ml C.90mlva 120ml D.45ml va 90ml.
Huéng din gidi
* Phuong phap ty ludn:
Ta co: nAICI3 =0,04.0,15 = 0,006 (mol)

Xét 2 trudng hgp:
* Trudng hgp 1: PE thu dudc lugng két tiia 1dn nha't thi chi x4y ra phan @ng:
3Ba(OH), + 2AICl; — 2AOH):4 + 3BaCl,
0,009 0,006

0,009

= Viuomy, = =5 = 0,045 (1) = 45ml

* Trudng hgp 2: Lugng k&t tda nhd nhat khi lvgng két tia sinh ra bi hoa tan
trd lai:
3Ba(OH), + 2AIClL —» 2AI(OH)3¢ + 3BaCl,
0,009 0,006 0,006
2AI(OH); + Ba(OH), — Ba(AlO,); + 4H,0
0,006 0,003
= Ngy(opy, shining = 0,009+ 0,003 = 0,012 (mol)

0,012

= Veuon), =

= 0,06 (/) = 60ml = DP4p 4n A.

+

* Phudng phdp d6 thi:

N Ao,
N

0,006
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Dua vao dd thi ta ¢ ngay:
Truong hop 1: Lugng két tha 16n nhat: no= 0,018 mol

0,018
= Dgaony, =

0,009
= Viaom), = 0.2

= 0,009 (mol)

= 0,045 (I) = 45(ml)

Truong hop 2: Lugng k&t tia nhd nhat: N 0,024 mol

0,024 0,012
= Mgyomy, =5 = 0,012 (mol) = \lBa(OH)2 =

= Pdp dn A.

02 =0,06 (/) = 60ml

Céau 6: Rét tir tir dung dich HC1 0,1M vao 200ml dung dich KAIO, 0,2M. Sau

phén tng thu dugc 1,56 gam k&t tia. Thé tich dung dich HC1 da dung 1a:

A. 0,2 1itva 1 lit B. 0,4 litva 1 it
C. 0,2 lit va 0,8 lit D. 0,4 lit va 1,2 lit.
Huéng din gidi

Ta c6: nKAIOZ =0,2.0,2 = 0,04 (mol)
1,56

D AjOH); = -K = 0,02 (mol)
* Phuong phap dé thi:
Najom),
A

0,04 | oo Dymax = M ap0;
A : B

0,02 [-==-= GRS e :
0,02 0,04 0,1 0,16 nH*

Dua vao d6 thi ta c6:
0,02

=0,2(
o1 ()
1

Trieong hop 1: Tai A: n | =0,02 mol = VHCl =

H+

07
=0,1mol = Vo =—==1()

Truong hop 2: TaiB: n —
8 nop ] H 0.1

+

- = Pdp an A.
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Céu 7: Cho m (g) Na tan hét trong 100ml dung dich Al,(SO4); 0,2M. Sau phén
ttng thu dugc 0,78 (g) k&t tia. Gid tri cia m la:
A. 0,69g B. 3,45g C. 1,69¢ D. A va C diing.
Huéng din gidi

Ta cé: nA‘z‘S()4)3 =0,2.0,1 = 0,02 (mol)> nAI3+ = 0,04 mol
0,78
n = ——=0,01 (mol
Al(()H)3 78 ( )
Phudng trinh phadn @ng:
Na + H,O — NaOH + %Hz (1)

Alx(SOy4)3 + 6NaOH — 2A](OH)3\L + 3Na,SO,
Al(OH); + NaOH — NaAlO> + 2H,0
* Phuong phap d4 thi:

MAlOH),
4
D) = D e =004
0’04 U ;
0,01 [oooeeees A ......... B
0,03 0.12 0,15 0,16 N

OH™
Dya vao db thi ta ¢6 ngay:

Truong hgp 1: Tai A: nOH_ = 0,03 mol
Theo phén ding (1): ny, = n = 0,03 mol = my, =0,03.23 = 0,69 (g) '

Truong hop 2: Tai B: n()H_ = (0,15 mol

Theo phén tng (1): ny, =nOH_ = 0,15 mol = my, =0,15.23=345(g)
= Pap anD.

C.BAITAP AP DUNG
Ciu 1: Hoa tan h&€t m gam ZnSO, vio nudc duge dung dich X. Cho 110ml dung
dich KOH 2M vao X, thu dugc a gam két tha. Mit khdc, néu cho 140ml dung
dich KOH 2M vao X thi ciing thu dugc a gam k&t tda. Gid tri cda m 1a
A. 20,125, B. 12,375. C. 22,540. D. 17,710.
(Trich dé thi tuyén sinh Pgai hoc khdi A)
213



Kij thudt gidi nhanh BTTN Héa dai cuiong - vé co - Pé6 Xudin Hung

Huéng din gidi
Ta ¢6: ngon( 1y =2.0,11 =0,22 mol
Nkon )= 2.0,14 = 0,28 mol
Goi s mol Zn?* 12 x mol = n!., = x mol va sé mol OH™ can dé lugng két
tGa 18n nha't 12 2x mol.

Dz,0H),
lr _
nlmax T g2t
S ,
af------=> T s ShanhaREEEEEE: ;
022 2% 0.28 >

OH™
Dua vao d6 thi ta ¢6: 2x ~ 0,22 = 0,28 — 2x = x = 0,125 mol
= My, =0,125.161 = 20,125 (g)
= Pap dn A,
Cau 2: Cho V lit dung dich NaOH 2M vao dung dich chita 0,1 mol AL(SO,); va

0,1 mol H,SOy4 d&€n khi phdn ¢ng hoan toan, thu dugc 7,8 gam két tha. Gid tri
18n nhd't ctia V dé€ thu duge lugng két tia trén la:

A. 0,45 B. 0,35 C. 0,25 D. 0,05.
(Trich dé thi tuyén sinh Bai hoc khoi A)
Huéng din gidi
7,8

Ta c6: D aloH); = Eri 0,1 mol
nA]2(504)3 = 0,1 mol - nA‘3+ = 0,2 mol

Phuong trinh phdn @ng:

2NaOH + HzSO4 .——) Nast4 + 2H20 nH
0,2 0,1
6NaOH + AlL(SOs); — 2AIOH)3d + 3Na,SO, 2)

NaOH + AI(OH); —» NaAlO, + 2H,0 (3)
* P¢ thi ciia phan @ng (2) va (3):
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A
N ALOH), _
0,2 | mmmmm e nimax - nAl"“’
01 | e B el S N A
0 06 07 08 n(:r

Dua vio do thi ta ¢é:

P& thu duge 7,8 gam k&1 tha AI(OH); thi gid tri 16n nhat cia OH™ 12 tai A va

n(‘)tr = 0,7 mol, két hdp vdi phuong trinh phdn dng (1), (2) ta ¢d:
=n_ _=02+07=0,9mol
OH
0,¢ i

= PdpanA.
Cau 3: Trong 1 binh kin chifa ddy 15 lit dung dich Ca(OH), 0,01M. Suc vao binh lugng
CO: ¢6 gid tri bién thién trong khodng 0,02 mol < Nco, < 0,12 mol.

Vay khdi lugng két tha thu duge bién thién trong khodng nao?

A. 0 (g) d&n 15 (g) B. 2 (g) dén 12 (g)
C.2(g)den 15 (g) D. 12 (g) d€n 15 (g).

Huéng din gidi
Ta ¢6: nCa(OH)2 =15.0,01 = 0,15 (mol)

* Phuong phap do thi:

4 Neuco _
0,15 |--- -._,i ............. ‘nimax_ nCa2+
012 fommmmmmemnee =
0,02 |, P
0 0,02 0,12 0,15 0,3 Neo,

Dua vao do thi, ta ¢6:

0,02 mol < nC“C% <0,12mol = 2(g) < mCaCOB < 12(g)
= DPapdn B.
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Céu 4: Suc V lit khi CO, (dktc) vao 1,5 lit dung dich Ba(OH), 0,1M thu dugc
19,7g k€t tha. Gi4 tri 16n nhat cia V la:
A. 5,6lit B. 2,24 lit C. 3,36 1it D. 4,48 lit.
Huéng din gidi
19,7

Ta c6: _nBa(()H)2 =0,1.1,5= 0,15 (mol); nBaCO3 = 57—— = 0,1 (mol)
* Phudng phap d6 thi:
Np,00,
A
0.15 feimimimmimimimeie, Dimax = D oe = 0,15
0 0,15 0,3 Tco,

Dua vao dd thi: D€ thu dugc k&t tia 1dn nhat thi:
nCOZ = 0,15 mol = VCO, =0,1522,4=3,361it = PapanC.

Ciu 5: Dung dich hdn hgp X gdm KOH IM va Ba(OH), 0,75M. Cho tir tir dung dich
X vao 100ml dung dich Zn(NOs), 1M, thay can diing it nhdt V (ml) dung dich X
thi khdng con k&l tda. V ¢ gid tri la:

A. 120ml B. 160ml C. 140ml D. 180ml.
Huéng din gidi
Ta cé: nZn(NO3)2 =0,1.1=0,1 (mol) = nan+ = 0,1 (mol)

Nkon = V (mol) } = Sn =25V mol
Npaohy, = 0,75V (mol) OH
Lugng két tha Zn(OH), khong cdn nghia 13 di bi tan r8 lai hét.
* Phuong phap d6 thi:
4

kl'l
Zn(OH)qy — -
Nimax = Bger 0,1
0,1 |- - e

v

0 0,2 0,4 o
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Dua vao db thi: BE k&t tha tan h&l thi: noE 0,4 mol

= 25V=04 = V=0,161it = DapanB.
Céu 6: Mdt dung dich chita x mol KAIO; tdc dung vdi dung dich chifa y mol
HCI. Piéu kién d¢ sau phin tng thu dugc k&t tia 16n nhat 1a:
A x>y B.y>x C.x=y D. x < 2y.
Huéng din giai:
* Phudng phdp db thi:

Doy,
A

=n
B imax AlOy

4

X 4x n

Duya vao dd thi ta ¢6:
P& thu dudc hrgng k&t tha I6n nha't thi didu kién: x = y=> Pdp 4n C

Cau 7: Tron dung dich chita a mol AICl; véi dung dich chita b mol NaOH. Pé
thu dude k& tha thi cin (i 1é:

b 4 b 4 b 4 b 3
Hudéng din gidi
* Phudng phdp do thi:
I avony,
ﬁs
a
n()H;

0 3a 4a
Duwa vao dd thi ta ¢6:

2 . ] ’ rd
B¢ thu dudc k&t tha (hi: N < 4a hayb<da = 5:’— > 7 = DPdp an B.
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Cau 8: Mot dung dich hdn hgp chita a mol NaAlO, va a mol NaOH tdc dung véi
dung dich chita b mol HCL. Bicu kién d€ sau phdn rng thu dugc két tia la:
A.a=b B.a=2b C.a<b<4a D.a<b<5a.

Huéng din giai
Khi cho dung dich NaAlO, vd NaOH vao dung dich HCI xay ra cdc phdn

ng:
HCI + NaOH — NaCl + H-,O (1)
a a
HCl + NaAlO, + H-O -» ANOH); + NaCl (2)
3HCI + AI(OH); — AICl; + 3H.0 , (3)
* Po thi cho phuong trinh phan d@ng (2), (3):
Doy,
A
Dymax = M0,
N [P :
;1 4a ﬁH*

Dura vao d6 thi ta ¢6:
P& thu dudc luong k&t tia & phan wng (2), (3) thi dicu kién:
O<n_ < 4ak&thdpvdin__phintng & (1)
OH OH

= a<n_ _<5a haya<b<5a = DPapanD.
OH

Céu 9: Thém dung dich HCI vao dung dich chita 0,1 mol NaOH va 0,1 mol NaAlO,.
Khi k&1 thia thu dugc 1a 0,08 mol thi sd mol HC1 da dung 1a:

A. 0,08 mol hodc 0,16 mol B. 0,18 mol hodc 0,26 mol
C. 0,26 mol D. 0,16 mol.
Huéng din giai
Phining: HCl + NaOH — NaCl + H,O )
a a
HCl + NaAlO, + H.O — AI(OH); + NaCl (2)
3HCI + AI(OH); — AlCl; + 3H,0 (3)
* P thi:
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Al(OI,

4
t
L
i
1
i

i £

0 0,08 0,1 0,16 0,4 n,

Dua vao db thi vi vao phuong trinh phan tng (1) ta ¢6:
Truong hop 1: Tai A: nge) = 0,08 + 0,1 = 0,18 mol
Truong hop 2: Tai B: nye = 0,16 + 0,1 = 0,26 mol

= PiapanC.

Cau 10: Cho 18,6 (g) hdn hgp gdbm Zn va Fe tic dung vira di vdi 7.84 lit Cl,
(dktc). LAy sdn phafm thu dugce hoa tan vao H,O rdi cho tdc dung vdi dung
dich NaOH M. Thé tich dung dich NaOH cin ding d€ lugng két tia thu
dudc 12 1dn nh4t va nhd nhat lan lugt 14

A. 0,7 litva 1,1 it B. 0,1 lit va 0,5 it
C. 0,2 lit va 0,5 lit D. 0,1 lit va 1,1 li..

Huéng din gidi
bit: nz, = x mol va ng. =y mol.
Phan @ng: Zn + Cl, — ZnCl,

X X X
2Fe + 3Cl, — 2FeCl,
y LSy y
65x +36y = 18.6 [x=0,2=ZnCl, :0,2 mol
7,84 =
x+15=2"=0,35  |y=0,1= FcCl,:0,l mol
22,4 :

* ZnCl, va FeCly tde dung vai dung dich NaOH:
FeCl; + 3NaOH — Fce(OH)d + 3NaCl (1)
0,1 0.3
ZnCl, + 2NaOH — Zn(OH).l + 2NaCl (2)
Zn(OH), + 2NaOH — Na,ZnO, + 2H,0 (3)

* Po thi cia phitong trinh phan dng (2), (3):
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Nynomny,
A

0’2 i

[
>

0 0.4 0.8
Dua vao dd thi, ta ¢6:
Truong hop 1: DE thu duge két tha 16n nha't (gdm Fe(OH); va Zn(OH),) thi:

0,7
n . =0.4+03=07mol = Vy,oy = = 0,7 (O

n
OH~

Truong hop 2:
Pé thu dugc k&t tha nhd nhat (chi ¢ Fe(OH)s; Zn(OH), bi tan hé&t) thi:

L1

Ny =08+03=LImol= Vg = =L1()

= Pap an A.

Cau 11: Trong mdt cdc dung 200ml dung dich AICl; 2M. Ré6t vao cdc 200ml
dung dich NaOH c¢6 ndng d6 a M, ta dudc mot két tha. Pem siy k&t tha va
nung d&€n khdi lugng khong d6i dude 5,1 (g) chitrin. Gid tri cta a la:

A. 1,5M B.1.5S5Mva3M C.3M D. 1,5M va 7,5M.
Hudng din gidi
Ta c6: nAlCl3 =0,2.2 = 0,4 (mol)

5,1
nAlzo3 = ]65 = 0,05 (mol)

2AIOH); —" > ALO, + 3H,0
0.1 0,05
* Phuong phap d6 thi:

A
N AjoH),

0,4

0,1
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Dva vao do thi ta cé:

Truong hop 1:

. 3
TaiA:n =03 mol=> [NaOH] = ————0 =1,5M
OH 0,2
Trieong hop 2:
) 1,5 -
TaiB:n =15 mol=> [NaOH] =—=7,5M
OH 0,2

= DPap an D,

Cau 12: Cho 5,6 1it hdn hop X gdm N, va CO, (dktc) di chim qua 5 lit dung dich
Ca(OH), 0,02M d¢ phan ting x4y ra hoan toan thu dudge 5 (g) k&i tha. Ti khdi
hdi ctia hon hgp X so vdi Hs 1a:

A. 15,6 B. 18,8 C.21 D. Ci A va B.
Huéng din giai
Ta ¢co: DCyOH), = 5.0,02 =0,1(mol) ;
s v 5,6
nCuC()} = —1—66 =0,05 (mol) ; Ny = 5—2—2 = 0,25 (mol)
Khi cho hdn hgp N, va CO; vao dung dich Ca(OH), chi ¢6 CO, tham gia phan ing:
* Phuong phap do thi:

4 "cucoy
()’! ..................... nimax nca2+
0,05 |---nmm- N boeeeeeD B
0 0,05 0,1 015 02 ng,

Dva vio do thi, ta cé:

Truong hop 1.

It

Tai A: Neg. = 0,05 mol = ny 0,25 - 0,05 = 0,2 mol
2 2

_0,05.44 +0,2.28

=y xm, = 0.952

15,6

Truong hop 2.
0,25 — 0,15 = 0,Imol

11

Tai B: “coz = 0,15 mol = nN2
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0,15.44 +0,1.28
hhX/Hy — 0,252
Céau 13: Nhiét phan 20 (g) mudi cacbonat kim loai héa tri 2 thu dugce khi A va
chdt rin B. Cho toan bd khi A vao 150ml dung dich Ba(OH), IM thu dugc
19,7 (g) k&1 tia. Cong thifc cia mudi cacbonat la:
A. CaCO; B. BaCO; C. FeCO; D. MgCO;.
Hudng din giai

=d =18,8 = Pap an D.

197

nBﬂCO3 = ‘1—97 = 0,] (mOl)

Ta cé: nBﬂ(OH)z =1.0,15=0,15 (mol) ;

Phuong trinh phin dng: RCO; —“— RO + CO, (1)
* Phuong phap d6 thi: '

Npaco,

4
015 [ mrmrmimemmimimimes max = B0,

R R e Cannl SEEER

0 0,1
Dua vao dd thi, ta cé:
Truong hop 1:
Tat A: nCOZ = 0,1 mol

Theo (1): cho; = nco2 = 0,1 mol

20

= MRCO3 = O—l =200 (g/m()l) = My = 140 (loai).

Truong hop 2:
Tai B: nCO2 = 0,2 mol

Theo (1): nRCO? = nCO2 = 0,2 mol

2
= 6% =100 (g/mol) = My = 40 = RCO;la CaCOs;.

B

= Mgco,

= Pdp anA.
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Céu 14: Hoa tan hoan toan 11,2 (g) CaO vao H,0 ta dudc dung dich A. N&u cho
khi CO, suc qua dung dich A va sau khi k€&t thic thi nghiém thdy ¢6 2,5 (g)
k&t tha. Thé tich CO, tham gia phin @ng la:

A. 0,56 liv va 2,24 lit B. (0,56 lit va 8,4 lit
C. 0,65 lit va 8,4 Iit D. 0,6 lit va 2,24 lit.
Hudng din gidi
.. 1,2 _ 25 .
Ta c6: Neyo = —%— =(0,2 (mol) ; nC“CO3 = m = (0,025 (mol)

Phuong trinh phdn ting: CaO + H,O — Ca(OH),
0,2 0,2
* Phuong phdp d thi:

Deaco,
A

0,2 e e .

0,025 Fopfmmmmmmmmmm e ,

0 0,025 0,2 0,375 04 Do,

Dira vao db thi, ta ¢é:
Truong hop 1:
Tai A: Neo, = 0,025 mol = VCO2 =0,025.22,4 = 0,56 ()

Truong hop 2:
Tai B: Neo, = 0,375 mol = VCO2 =0,375.224=8,4(])

= Bip ianB.
Cau 15: Hoa tan 3,9 (g) AI(OH); bing 50ml dung dich NaOH 3M dugc dung
dich A. Thé tich dung dich HCI 2M cén cho vao dung dich A d€ xu4t hién trd
lai 1,56 (g) k€1 tha la:

A. 0,02 Iit B. 0,24 lit
C. 0,02 lit hodc 0,24 lit D. 0,06 1it hoac 0,12 Iit.
Huéng din gidi
. 3,9
Ta c6: nA](OH)3 = % =(,05 (moD) ; nn.on =0,05.3 =0,15 (mol)
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Phin ng: Al(OH); + NaOH --» NaAlO, + 2H,0
0,05 0,05 0,05
= Sau phdn ¢ng NaOH du va nyonae = 0,15 = 0,05 = 0,1 mol
NaOH du : 0,1 mol

Viy dung dich A gém:
NaAlO, :0,05mol

. 1,56
Ta c6: uAHOH)3 = W =0,02 (mol)

Khi cho dung dich HCI vio dung dich A thi xdy ra cic phdn @ng:

HCl + NaOH - NaCl + H,0 )
0,1 0,1
HCl + NaAlO,+ H.0 — AlOH)d + NaCl )
3HCl + AI(OH); — AICl; + 3H.O 3)
* P§ thi ciia phan itng (2); (3):

Paom,

005 c oo, _n““‘“‘ a0, =0
' B

0,02}.-.- A e b T :

0 002 005 0,14 0,2 o

Dua vao dd thi va vao phuong trinh phdn tng (1) ta ¢6:
Truong hop 1:
0,12

Ta1 A:nper =0,02+0,1 =0,12 mol = VHCI = —-2—— = 0,06 (l)
Truong hop 2:
. 0,24
Tai B: nyc = 0,14 + 0,1 =0,24 mol= V, = T =0,12 ()

=PdpanD.
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Chuyén d2 9.
PHUGNG PHAP GIAI TOAN CO,, SO, TAC DUNG Vi
DUNG DICH KIEM -~ MUGI CACBONAT

A.NQI DUNG PHUONG PHAP

1. Bai todan CO;, SO; din vao dung dich kiém:
Pua s& mol kiém v& s& mol clia ion OH, sau dé viét PTHH, tinh theo
PTHH d5: C6 2 dang bai toan

* Bai toan thuin: Cho chit tham gia phidn ¢ng, tim sin phdm: Vdi bai todn

loai ndy ta chi cin tinh ti $6 mol gita OH™ va CO, (S0Oy)
n —

Piatk= -4 Khi dé néu:
o,

+ k < 1 sdn phdm thu dudc 12 mudi axit, tic 1a chi x4y ra phan ng:
OH™ + CO; —» HCOy (D)

+ k=2 sin phim thu dugc 12 mudi trung hoa, tic 1a chi xay ra phan ng:

20H +CO; - COy” + H,0  (2)

+ 1< k <2:sdnphim gdm c4 2 mudi, tic 1a xay ra ca (1) va (2), khi d6 1ap
h¢ phuong trinh theo s8 mol CO, va s6 mol OH™ s& (im dugc s6 mol 2
mui.

* Ba.. -win nghich: Cho sin phim, hdi chil tham gia phin iing:

VD: ¢ 1o x mol CO, tdc dung véi a mol OH™ tao thanh b mol k&t tda (b
mol mu3i trung hoa). Tim gid tri x bi€t a, b.
Gigi: VGibat todn ndy thi chiing ta chd y d€n gid tri a, b.
N¢U s = 2b thi bai todn rdt don gidn x = b
U a > 2b thi bai odn ¢6 thé ¢6 2 ddp s6 vi xay ra 2 trudng hop
+ Trudng hdp 1 OH du, tde 1a chi xdy ra phdn Ung (2). Viyx=b
+ Trudng hgp 2: Xay ca 2 phdn ting (1), (2). Vdyx=a-b

Chu ¢ D¢ gidi duge bai todn dang nay chiing ta cin hicu:

4
T

Cho di dau bai cho CO, hay SO, tdc dung v6i 1 hay nhidu dung dich kiém
thi ta ciing dua hé&t v& s6 mol OH"
+ N¢u bai todn yéu ciu tinh s6 mol k&t tha thi gita s6 mol CO:> (S05™) va

24 2 . N . 2 N P . . .
Ba~" (Ca™)ion nZ 0 ¢6 s6 mol nhd hon thi s6 mol k&t tha tinh theo ion d6.

+ [0 hdp thy s%n ¢48m chdy vio dung dich bazd nhdt thi€l phai xdy ra sy
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ting gidm khéi lugng dung dich. Thudng gip nhit 1a hdp thu sén phim
chdy bing dung dich Ca(OH), hodc dung dich Ba(OH),. Khi d6:
Khoi lugng dung dich tang = Mg, thy ~ Mict via
Khéi lrgng dung dich giam = my gy — Mugp thy
+ N&U Myg o> Mg thi khéi lugng dung dich gidm so véi khdi lugng dung

dich ban dau.
+ NEU mye wia < mCO2 thi khdi lugng dung dich ting so véi khdi lugng dung

dich ban dau.
2. Bai todan vé mudi cacbonat:
Khi cho #r t¢ dung dich HCl vao hdn hdp mudi cacbonat va
hidrocacbonat, phdn tng x4y ra theo trinh ty:
Piutién: H* + CO; — HCO;
Saudé: HCO; + H* — CO, + H,0

B.BAI TAP MINH HOA

Cau 1: Hon hdp X gébm Na, Ba, Na,O va BaO. Hoa tan hoan toan 21,9 gam X
vao nudc, thu duge 1,12 lit khi H, (dktc) va dung dich Y, trong d6 c6 20,52
gam Ba(OH),. Hap thu hoan toan 6,72 lit khi CO, (dktc) vao Y, thu duge m

gam k&t tha. Gid tri cia m l1a

A. 23,64 B. 15,76 C.21,92 D. 39,40
(Trich dé thi tuyén sinh Pai hoc khdi A niim 2013)
Hudng ddn gidi:
Na: x (mol)
Qui ddi X vé {Ba
O:y (mol)
Na —» Na* + le 0O +2¢— 0"
X =X X y~} 2y
Ba— Ba™ +2e - 2H,0 + 2e— 20H + H,
0,12 0,24 0,1 « 0,05

- Apdung PLBT e a+024=2b+0,1(1)
mhhX = mBa + mNa + mO
=0,12x137 + 23x + 16y = 21,9 (2)
T (1),(2): x = y = 0,14 mol
ZnOH =0,14 + 0,12.2 = 0,38 mol; nCO, = 0,3mol
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n
o an - X+2
Neo,  Meo,

=1,27 = phin tao ra 2 mudi

HCO; :a(mol) J a+b= Nco,

2 =1, _ = a=0,22 ;b=0,08
CO3 :b(mol) a+2b=n

OH
Ba™ + CO;” — BaCO,!
0,08 0,08
e m(BaCO;)=0,08.197= 1576 > Dap an B
Cau 2: Suc 4,48 lit khi CO, (dktc) vao 1 lit dung dich hdn hdp Ba(OH),0,12M
va NaOH 0,06M. Sau khi cdc phin ing xdy ra hodn toan thu duge m gam két
wa. Gig tri cia m I
A, 19,70. B. 23.64. C.7,88. D. 13,79.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2012)
Fhiéng dan gidgi:
Ta co

Ne,, = 0,2mol s n = F.O12.2 +1.0,06.1 =0,3 mol ; n, . = 0,12.1 =0,12 mol

Of

n
Mal < =2 =15«

=> Phdn ¢ng (a0 2 mudi

e =0 =g, =05 - 02=0,1 mol <, 12 mol = Do, =0, mol.

Vaym = 197.0,1 = 19,70 gam
= Ddpan A
Céu 3: Cho hdn hop K,CO; va NaHCO, (4 1¢ mo! | : 1) vao binh dung dich
Ba(HCO;); thu duge k&t tia X va dung dich Y. Thém iy vy dung dich HCI
0,5M vao binh d€n khi khong con khi thodt ra thi h&t 560 ml. Bi¢t toan bd Y
phdn ing vira di vdi 200 ml dung dich NaOH M. Khéi hugng k&t tha X 1a
A. 3,94 gam. B. 7,88 gam. C. 11,28 gam. D. 9,85 gam.
(Trich dé thi tuyén sinh Pai hoc khdt A ndm 2012)
Hudng din gidi:
Goi s6 mol K,CO; bd = NaHCO, = x mol
S6 mol Ba(HCO3), = y mol
Dung dich Y tac dung vdi NaOH: OH + HCOy — COy +H0
0,2 0,2
Tacé: g+ 2y=02 (4
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Dung dich Y tdc dung vdi HCI: H* + HCO; - CO; + H,0
0,2 0,2
2H* + COYY - CO; +H,0
‘ 2x X
Suyra: 2x +0,2=0,28 — x =0,04 th€ vao (1) » y = 0,08.
Phin @ng tao k&1 tha: Ba®™ + COy” - BaCO;

S8 mol BaCO; = s6 mol COs™ =x = 0,04 — kh&i lugng két tha = 7,88 gam
= PapanB

Cau 4: Hap thu hoan toan 0,672 lit khi CO, (dkic) vio 1 lit dung dich gbm
NaOH 0,025M va Ca(OH), 0,0125M, thu dudc x gam két tda. Gid tri clia x 1a

A. 2,00. B. 0,75. C. 1,00. D. 1,25.
(Trich dé thi tuyén sinh Pai hoc khdi A nadm 2011)
Huéng din giai
Ta co: nCa(OH)2 = 0,0125 mol - {nCuz+ = 0,0125 mol
Nnzon = 0,025 mol n = 0,05 mol

OH
nCO2 = 0,03 mol
Do 0,05

Ta thdy: 1 < —9H_

=1,67<2
nCO2 0,03

= Khi cho CO, vao hdn hop 2 bazd phin ting tao ra 2 ion HCO,™ va CO.

CO, + 20H —» CO® + H,0 (1)
X 2x X
CO, + OH —  HCOy (2)
y y y

=0,03 = 0,(
Taog. | XY =0.03 :>Jx 0,02
2x+y=0,05  |y=0,01

Phén ng tao k&1 tia:
Ca™ + COy" — CaCO;
0,0125 0,0125
= Mg = 0,0125.100 = 1,25 gam = P4ap an B.
*  Cach khac:
Tacd: n

=0,05-0,03 = 0,02 mol

co3” Don- T~ Mo,
Phan ang: Ca™ + CO;" — CaCoO; |
0,0125 0,0125
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= m, =0,0125.100 = 1 25g = Pdp 4n B.

Cau 5: Nho tir 1t ting giot dén hé&t 30ml dung dich HCl IM vao 100ml dung
dich chita Na,CO; 0,2M va NaHCO; 0,2M, sau phin tng thu duge s6 mol
CO, la
A. 0,030. B. 0,010. C. 0,020. D. 0,015.

(Trich dé thi tuvén sinh Pai hoc khéi A ndm 2010)
Huéng din gidi

Ta ¢d: nyer = 0,03 mol; nNMCOz = 0,02 mol, nN“HCO% =(),02 mol

Phin tng: H' + CO;” — HCOy
0,02 0,02 0,02

= nH_F con = 0,01 mol va trong dd dang ¢6 nHCO _=0,02 + 0,02 = 0,04 mol
1C0;

Do H" du nén ticp tuc xdy ra phin @ng:
HCO,” + H* —» CO, + H,;0
0,01 0,01

= Pap an B.

Cau 6: D&t chdy hodn (odn 3,42 gam hdn hop gbém axit acrylic, vinyl axetat,
metyl acrylat va axit olcic, rdi hip thu todn bd sdn phim chdy vio dung dich
Ca(OH), (du). Sau phin ng thu duge 18 gam k&t tia va dung dich X. Khoi
lugng X so véi khoi lugng dung dich Ca(OH), ban ddu da thay ddi nhu thé

nao?
A. Tang 2,70 gam. B. Giam 7,74 gam.
C. Ting 7,92 gam. D. Giam 7,38 gam.

(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2011)
Hudng din giai
* Céch 1:
Axit acrylic (CH,=CH-COOH); vinyl axctat (CH;COOCH=CH,); metyl
acrylat (CH,=CH-COOCH,); axit oleic (CH;]CH,}~ CH=CH-|CH.];—COOH).
Nhin xét: TAt cd cdc chdt trén déu c6 cling cong thiic dang C,H;,-0;
C.H, ,0, + 3“2’—302 —nCO, +(n-DH,0

X L5(n-Dx nx (n—Dx

18

= nCuC()3 = m =(,18 mol =nx

Ta c¢6: “coz

Ap dung dinh ludt bdo toan khéi lugng vao phudng trinh trén ta ¢6:
3,42+ 1,5(n—- 1)x.32 =44nx + 18(n— 1)x (*)
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thay nx = 0,18 vao (*) ta c6 x = 0,03 mol
Ta ¢6: Moo, +My o= 0,18.44 +18.0,18 —18.0,03 =10,62 gam

Ta biét ring: Ca(OH), hip thu ca CO, vd nudc, CO,tac dung véi dung dich
Ca(OH), tao k&t tia CaCO; tach ra khoi dung dich. Ta thdy lugng CO, va
nude di vao it hon lugng k& tha di ra khdi dung dich, do d6 khdi hugng dd
sau phan Gng gidm: 18 — 10,62 = 7,38 gam.

= Pap an D.

* Cach 2:
C,Hap 20; —-22 5 nCO. + (n - DHH,0
(14n + 30)g n mol 1
342 g 0,18moly = n=¢6
14.6+30

Ta c6: n, = nCO2 - nHz():> “Hzo =0,18-0,03 =0,15 mol

= My,o = 0,15.18=2,7g.
Ta thy: mH20+ Mg, <My = Amyg gism = 18— (0,18.44 + 2,7) = 7,38 (g).

= DPap an D.
* Cach 3:

Goi nHz(): x mol. Ta ¢6: n, = nC()2 - nHZO =0,18-x (mol)

Miétkhdc: my, = m+m;+mg =12.0,18+2x + 16.2.(0,18—-x)=3,42
=x=0,15.
Ta thﬁ/y: mH20+ mCoz <my = AMygiam = 18— (0,18.44 +2,7) = 7,38 (g).

= Pap dn D.
Céu 7: Hap thu hoan toan 2,24 it CO, (dktc) vao 100ml dung dich gdm K,CO;
0,2M va KOH x mol/lit, sau khi cdc phdn ing x4y ra hoan toan thu dugc
dung dich Y. Cho toan b6 Y tic dung véi dung dich BaCl, (du), thu dugc
11,82 gam k&t tha. Gi tri cda x la:
A. 1,0 B. 14 C. 1,2 D. 1,6
(Trich dé thi tuyén sinh BPai hoc khdi B ndm 2011)
Huéng din gidi
11,82

Ta cé: Neo, = 0,1 mol; Ngaco, = o7

=(),06 mol, nKZCOz = (,02 mol
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Khi suc CO, vao dung dich hdn hgp gom K,CO; va KOH, gid st chi x3y ra
phan tng:

CO; +2KOH — KL£O; + H,0O

0,1 0,1

= nch()3 (trong dung dich ) = (),l + (),()2 = 0,12 mol

BaCl, + KL£O, - BaCOsl +2KCI
0,12 0,12

Ta thdy: ny = 0,12 £ ny g¢ cho = 0,06 mol
Vay trong phan tng CO, véi KOH ngoai mudi K,CO; con ¢6 mudi KHCO;.
Ap dung dinh luit bio toan nguyén (6 C ta c6:
e wrongc0,) * ¢ arong K,C04) = 1€ (rong BaCo4) ™ BC (trong KHCO-)
= 0.1 +0,02=0,06 +x (x4 s& mol BaCO;) = x =0,06

CO, + KOH — KHCO;

0,06 0,06 0,06

CO: + 2KOH — K,CO; + H-,O

0,04 0,08
= ngon = 0,14 mol = [KOH] = % =1,4M = Pap an B.

Cau 8: At chdy hoan todn m gam FeS; bing mot lugng O, virta di, thu dudc khi
X. Hép thu h&t X vao 1 lit dung dich chita Ba(OH), 0,15M va KOH 0,1 M, thu
dugce dung dich Y va 21,7 gam k&t tia. Cho Y vao dung dich NaOH, thiy
xudt hi¢n thé¢m k&t tha. Gid tri clia m 1a
A.232 B. 12,6 C. 18,0 D. 24,0

(Trich dé thi tuvén sinh Pai hoc khdi B nam 2010)
Huéng din giai

Pipd:  4FcS: + 110, —s 2Fe,05 + 850, (0
0,15 0.3
Ta ¢ nBMOH)2 =0,15 mol { nBuer ={(),15 mol
ngon = 0,1 mol n =04mol
OH

Khi cho SO, vio dung dich X thu duge 21,7 (g) 4 BaSO;. Cho Y tic dung vdi
dung dich NaOH thd'y xudt hi¢n thém k& Wa, chirng 16 trong dung dich Y ¢6

1on HSO;™.
Vi: Ba™ + HSO;” +OH™ - BaSO; {4 + H,O
T = 0,1 mol

acoln BaCO;
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Ptpi: SO, + 20H — SOy + H,0 (2)
01 02 0.1
SO, + OH™ — HSO;" (3)
02 02
Ba®™ + SO, — BaSO;{
0,1 0.1
Tacé: n = =04-0,2=0,2 mol
OH

Theo ptptt (2), (3) ta co: nsoz =0,1 +0,2=0,3 mol

2, 2, 1 —
Theo ptpt (1) ta ¢6: Npes, = —2—nSo2 =(Q,15 mol
= Mg = 120.0,15 = 18 (g) = Pap an C.

Cau 9: H4p thu hoan toan 3,36 lit khi CO, (dkic) vao 125 ml dung dich Ba(OH),
IM, thu dugce dung dich X. Coi thé tich dung dich khong thay ddi, ndng do
mol ctia chit tan trong dung dich X Ia
A. 0,4M B. 0,2M C. 0,6M D. 0,IM

' (Trich dé thi tuyén sinh Cao ddng nam 2010)

Huéng din gidi
Cach 1:
Ta c6: g, = 0,15 mol; Ngy(OH), = 0,125 mol = nOH_ = 0,25 mol
. M- 0,25 .
Tathdy: 1< -OH - 27 =167 <2= Tao 2 mudi
neo, 015

Ptpit: CO, + Ba(OH), —— BaCO, { + H,O

X X X
2CO; + Ba(OH), ——> Ba(HCO),
2y y y
Ta ¢6 hé {x+2y: 0,15 — {x=(),l
x+y=0,125 y = 0,025

5
— [Ba(HCO,),] = 292 —2m
0,125

Cach 2:
Khi cho CO; vao dung dich Ba(OH), lan lugt x3y ra cdc phan @ng:
CO; + Ba(OH), —> BaCOsl + H,0
0,125 0,125 0,125
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= Do, du = 0,15 - 0,125 = 0,025 mol

Theo d¢: Hap thy hoan toan khi CO, = CO, hét, ma sau (1) CO, du
= Ti€p tuc x4y ra phin dng:
CO; + BaCO; + H,0 — Ba(HCO;y),
0,025 0,025
= [Ba(HCO;),| = 0.025 _ 0,2M = Pdp 4n B.
0,125
Cau 10: Dung dich X chdéa hdn hop gdm Na,CO; 1,5M va KHCO, IM. Nhd tir
tr tirng giot cho d&én h&t 200ml dung dich HCI IM vao 100 ml dung dich X,
sinh ra V lit khi (dktc). Gia tri ctia V 1a

A. 4,48, B.1,12. C.2,24. D. 3,36.
‘ Huéng din giai
Ta ¢6: nNuzC()3 =(,15 mol = nco%‘ =(0,15 mol
nNuHCO3 =0,l mol = nHCO5 =0,1 mol

nyer= 0,2 mol = n . =0,2mol
H

Khi cho tif tir dd HCI vao dd X (HCO;™, CO;*") phan dng xay ra theo trinh t;
H+ + CO]EM —> HCO}M
0.15 0,15 0,15

=>n  con=0.2-015=0,05molva n _ =0,1+0,15=0,25 mol
H HCO3

Do H" ¢con sau phdn &ng (1) nén ti€p wc xdy ra pu:
H" + HCO;” —» CO, + H,O

0,05 0,05

= VC02 =0,0522,4=1,12(lit) > Papan B

Cau 11: Nhé tr tir tirng giot d€n hé&t 30ml dung dich HCI IM vao 100 ml
dung dich chita Na,CO; 0,2M va NaHCO; 0,2M, sau phdn tng thu dudc sd
mol CO, la

A. 0,030. B. 0,010. C. 0,020. D. 0,015.
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2010)
Hudéng din giai

Ta ¢é: nycr= 0,03 mol ; nNazCO; = 0,02 mol; nNaHCO; = 0,02 mol

P&: H' + COy” — HCO;
0,02 0,02 0,02
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= n_, 0= 0,01 mol va trong dd dang c6 n _=0,02+0,02 =0,04 mol
H HCO4

Do H* dir nén (iép tuc xdy ra phin @ng:
HCO; + H" — CO; + H;O
0,01 0,01

= Péap an B.

Céau 12: Dan tir i V lit khi CO & (dkic) di qua mot ng s dung lugng du hdn hgp
rin gdm CuO, Fe;0; (8 nhiét do cao). Sau khi cdc phén @ng xdy ra hoan toan,
thu dudc khi X. DAn toan bd khi X § rén vao lugng du dung dich Ca(OH), thi
tao thanh 4 gam k&t tha. V ¢6 gia tri la:

A. 1,120 B. 0,896 C. 0,448 D. 0,224.
(Trich dé thi tuvén sinh Cuo ding khoi A,B)
Hudng din giai

Ta co: nCuCO3 = 1_06 =(),04 mol

CO, + Ca(OH), » CaCO:l + H,O
0,04 0,04
Trong phadn &ng khit CuO, Fe,0; biing CO, ta ludn ¢é: neo = e, = 0,04 mol

= Vo =0,04.22,4 =0,896 lit = Dap an B.

Céau 13: Nhiét phan hoan toan 40 gam mot loai quing d6ldmit ¢6 1an tap chil
trd sinh ra 8,96 lit khi CO, (dktc). Thanh phﬁn % v& khéi lugng cla
CaCO05.MgCO; trong loai quing néu trén la:

A. 40% B. 50% C. 84% D. 92%.
(Trich dé thi tuyén sinh Pui hoc khdt B)
Huéng dan gidi

Ta c6: n = 8,96 = (0,4 mol
22.4

CO,

>

CaCO;MgCO, —"—» CaO.MgO + 2CO,
0,2 0,4
= %(CaC0O,MgCO,) = &%%%&—8&21()0% = 92% => Dap dn D.
Cau 14: Hap thu hoan toan 4,48 lit khi CO; (dkic) vao 500ml dung dich hdn hgp
gdm NaOH 0,1M va Ba(OH), 0,2M, sinh ra m gam k&t tia. Gid tri cia m la:
A. 19,70 B. 17,73 C. 9,85 D. 11,82
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Hudéng dan gidi

4,48
Taco: n =——=10(,2 mol
02 22,4
nnaon = 0,5.0,1 = 0,05 mol n = 0.25 mol
— OH™ T
Dgacom), = 0-2.0,5 = 0.1 mol n_,, =0,1mol
. “n _ () 25 Bu~ ,
Ta thdy: [ <k =91 =22 — 1952 = Tao 2ion COs*~ via HCO; .
Nee, 0,2
COg + OH — HCC)_}w (H
X X
CO. + 20H — COy"™ + H;O (2)
y 2y y
Ta ¢ h¢ phuong trinh: {X +y =02 - x=0.15
X + 2y =025 y =005
Ba®* + CO," — BaCO:}
0,05 0,05
=>m =0,05.197 = 9,85 (g) = PapanC.
BuCO4
* Cachkhdce:
Ta ¢6 sd dd: CO, + OH" HCO," + OH" CO>
0,2 02mol = 02 0.25-02)mol 0,05

Ba® + CO;” — BaCO,l

0,05 0,05 0,05
= m =0,05.197=9,85(g) = DdpdnA.

BaCO4

Cau 15: Nung 13,4 gam hon hgp 2 mudi cacbonat ctia 2 kim loai héa tri 11, thu
dude 6,8 gam chdt rin v khi X. Lugng khi X sinh ra cho hip thy vao 75ml
dung dich NaOH 1M, khdi lugng mudi khan thu duge sau phan tng [a:

A. 5,8 gam B. 6,5 gam C. 4,2 gam D. 6,3 gam.
(Trich dé thi tuvén sinh Pai hoc khdi B)
Hudéng din gidi
Goi cOng thitc chung ctia hai mudi cacbonat kim loai hda i I1 13 RCO:..
RCO; —Y“» RO + CO;
Ap dung dinh ludt bio toan khdi lugng ta ¢d:

m - Mpy=134 -6,8 =6,6(g) = nCO2 =0,15 mol

co, = Mreo,

Ta ¢6: nyaon = 0,075 mol
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_ Maon _ 0,075

= k =0,5< 1 = Tao mudi NaHCO; va CO, du.
Negy, 0,15

CO, + NaOH — NaHCO;

0,075 0,075

= My = 0,075.84 =6,3 (g) = Pap danD.
Céu 16: Hap thu hoan toan 2,688 lit CO, (dktc) vao 2,5 lit dung dich Ba(OH),
ndng do a mol/l, thu dudc 15,76 gam k&t tia. Gid tri cha a 1a:
A. 0,032 B. 0,048 C. 0,06 D. 0,04.
(Trich dé thi tu_vé'n sinh Pai hoc khdi A)
Huéng din gidi

_ 2,688 =(),12 mol _ 1576

Ta ¢o: nCO2 = 72"4_ ; nBuC()3 = W = (0,08 mol
Do nC02 * nBuC()3 nén ngoai BaCO; ¢On ¢6 Ba(HCOs3), dudce tao thanh.

2C0O, + Ba(OH), —» Ba(HCOy),

0,04 0,02 0,02
CO, + Ba(OH), —» BaCO;{ + H.O
0,08 0,08 0,08
Theo phan dng: ZnBu(OH)7 =0,08+0.02=0,1mol = a= 0—2 =0,04M

= Pap dnD.

Céau 17: Cho tir tir dung dich chta a mol HCI vao dung dich chita b mol Na,CO;
ddng thai khudy déu dudge V lit khi (dktc) va dung dich X. Khi cho du nude
vdi trong vao dung dich X ¢6é xudt hién k&t tha. Biéu thic lién hé gitta V v6i
a,bla:

A.V=224a-b) B.V=112a-b)
C.V=112(a+b) D.V =224(a +h).
(Trich dé thi tuyén sinh khdi A)
Hudng din giai
Khi cho dung dich HCI tir tr vio dung dich Na,COs;, xdy ra phdn ng
theo trinh tu sau:

HCl + Na,CO; — NaHCO; + NaCl (1)
b b b

HCl + NaHCO; —> NaCl + CO, + H;0 2)
(a—-b) (a—b)
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Sau phan ¢ng, cho dung dich Ca(OH), du viio dung dich X ¢6 k&t tda, ching
t6 sau phin tng (2) NaHCO; du = HCI h&t = Tinh thé tich CO, theo HCl.
Theo phén tng (2) = Neg, = (a=b) mol = VC():2 = 22, 4a - b) (liv)

= Pdapdn A.
Cau 18: Hap thu h&t V lit CO, (dkic) vao 300ml dung dich NaOH x mol/] dugc
10,6 gam Na,COs vi 8,4 gam NaHCOs. V, x ¢6 gid tri lan lugt la:
A.4481it; IM B.4481it, 1,5M  C. 6,72 lit; IM D. 5,6 lit, 2M.
Hudng din gidi
Ta c6: NMNayCOy = 0,1 mol va DNaHCO, = 0,1 mol

Phin tmg: CO, + NaOH — NaHCO,

0,1 0,1 0,1
COQ + 2NaOH — NZ[3C03 + H,O
0,1 0,2 0,1

= nCO2:O,2 mol = V

co, = 4481it

Va [NaOH | = 0102y o Pép 4n A.
0,3
C.BAITAP AP DUNG
Cau 1: D6t chdy hodn toan 0,1 mol C;HsOH rdi hap thu toan bd san pham chdy
vao binh chita 75ml dung dich Ba(OH), 2M. T(A;ng khéi Iugng mudi thu dudce
sau phdn tng la:
A. 32,65g B. 19,7¢ C. 12,95¢ D. 35,75g.
Hudng din gidi
=(,15 mol

Taco: ng,om),

Phan tng: C,HO + 30, — 2CO, + 3H,0
0,1 0,2

n . _

Ta thay: | < 21 - 0.3 _ 1,5<2
“C()2 0,2

= Tao 2 mudi BaCO, va Ba(HCO,),.

2C02 -+ Bd(OH)Q e d BZl(HCO})Q

2y y y

CO, + Ba(OH), — BaCO;d + H,0

X X X

Ta c6: X+y:O,15:> x=0,1
X+2y=0,2 y =0,05

(e
(OS]
J
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= M = My,co,+ Myyuco,), = 01197 + 0,05.259 32,65 (2)

= Pdp an A.
Cau 2: HAp thu toan bd 0,3 mol CO; vio dung dich chita 0,25 mol Ca(OH),. Khdi
lugng dung dich sau phian dng ting hay giam bao nhi¢u gam?
A.Tang 13,2 gam  B. Tdang 20 gam C. Giam 16,8 gamD. Giam 6,8 gam.
Hudng din giai

n

. - 05 .
Ta thdy: 1 <« 20 = 2= = [ 67 <2 => Tao 2 mudi CaCO; va Ca(HCO;),.
N, 0.3
2C0O, + Ca(OH), — Ca(HCO»),
2y y y
CO, + Ca(OH), — CaCO;{ + H,0
X X X

+y=0,25 =02
Ta ¢o: JX y :JX
[x+2y =03 |y=0,05
Ta thiy: Meyco, = 0,2.100=20 (g) > m¢, =0,3.44 = 13,2 (g)

= Khdi lugng dung dich gidm: 20 - 132 = 6,8 (g) = Bap an D.

Cau 3: D6t chdy hoan toan 0,1 mol ctan rdi hdp thu toin bd san phidm chdy
vao binh chita 300ml dung dich NaOH IM. Khdi lugng muéi thu duge sau
phin tng la:

A. 8,4g; 10,62 B.84g: 106g  C.0.84g 1,06g D.4,2g: 5,5
Huéng din giai

Taco: nuon = 0.3 mol

CQH(, + %Og . 2C03 + 3H30

0,1 0,2
5 Maon _ 0.3 .
Va: 1<« —252 = = <2 = Tao 2 mudi NaHCO; va Na,CO;.
N 0,2
2
CO, + 2NaOH —» Na,CO; + H,O
X 2xX X
CO, + NaOH — NaHCG;
y y y

+y=0,2 =0, my, o, = H0,6(g) ’
:>{X = D{X AR e —> Pdpan A.

2x+y=0,3 y=0,1 M, co, =8,4(g)
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Cau 4: Hap thy hodn toan 0,224 lit CO, (dktc) vao 2 lit Ca(OH), 0,01M ta thu
duge m gam k&t tha. Gid tri cda m la:
A lg B. 1,5¢ C.2¢ D. 2,5¢.
Hudng din giai

9’—2—7& =(,01l mol ; ne

Ta co: "C()z = 557

a(OH), = 0,02 mol

Ta thay: n(’i: 0,04 =4>2
Neo, 0,01
= Chi tao mudi CaCO; va Ca(OH), du.
CO, + Ca(OH); — CaCO + H,0
0,01 0,01
= m, = 0,01.100=1(g)= Dap an A.
Céau 5: Dung dich A chita NaOH {M va Ca(OH), 0,02M, hﬁ'p thu 0,5 mol khi
CO; vao 500ml dung dich A thu dugc k& tha ¢6 khoi lugng 1a:

A lg B.1,2¢g C.2¢g D. 2,8g.
Hudng din giai
NaOH : 0,5 mol OH :0,52
Dung dich A ¢é: I mo = J H mol

|CaOH), :0,01mol ™ | a2+ 0,01 mol

Ta thdy: 1 <k = Bﬂ*—— = 0.52 =1,04 <2 = Tao 210n HCO;™ va CO;™.
Ny, 0.5

CO;, + 20H — COy" + H,O ()

X 2x X

CO, + OH™ — HCO; (2)

y y y

. |x+y=0,5 x=0,02
Ta ¢o: =
2x +y=0,52 y =0,48

Theo phan dng (1) = N =X= 0,02 mol
03

Phudng trinh ion: Ca™ + COy"  — CaCO-d
0,01 0,01
= my = 0,00.100=1(g) = Ddp an A.
Cau 6: Hap thu h&t 2,24 it CO, (dkte) vao 1 lit dung dich chita KOH 0,2M va
Ca(OH); 0,05M thu duge k€t tha ¢6 khoi lugng 1a:
A Sg R 15¢ C. 10g D. g

B
(W]
o
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Hudéng din gidi

) 2,24
Ta co: “C02 = -2-5—2 = 0,1 mol

0

ngoy = 0,2 mol OH :0,3mol
2+,
nCa(OH)2 = 0,05 mol Ca” : 0,05 mol
n__
Ta thdy: k =90 = 0.3 =3>2 = Taoion CO;* va OH du.
Nco, 0.1

CO, + 20H — CO~

+ H,O
0,1 0,2 0,1
Ca’* + CO> — CaCOsd
0,05 0,05

= my =0,05.100=5 (g)= bap anA.

Cau 7: Dung dich X chita NaOH 0,1M va Ba(OH), 0,15M. Hap thu 7,84 lit khi CO,

(dktc) vao 1 lit dung dich X thi khoi lugng két tha thu dudc la:
A. 29,55g

B. 9,85g C. 68,95g D. 39,4g.
Hudng dan gidi
Ta ¢6: Neo, = ;282 = 0,35 mol
Nyaon = 0,1 mol OH" ; 0.4 mol
Mgy omy, = 0,15 mol { Ba{ Ofi - 0.4 mol
Ba® : 0.15 mc
n

Tathdy: 1 < k = -CH = 04 1,14 <2 = tao 2 ion HCO; va COy™.
nCO2 0,35

CO, + 20H - COy™

+ H.O (1)
X 2x X
CO, + OH - HCO;5 2)
y y y
Ta ¢6: jx+y=0,353{x:0,05
|2x+y=0,4"" |y=03

Theo phan iing (1) = nco_%“ = x = 0,05 mol
Phuong trinh ion: Ba®* + CO,” — BaCO,d
0,05 0,05

= my =0,05.197 = 9,85 (g) = Dap an B.
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Cau 8: HAap thu h&t CO; vao dung dich NaOH duge dung dich A, Chizx A fam 2

phin biing nhau:
- Cho dung dich BaCl. du vao phan | dude a gam k&t tla.
- Cho dung dich Ba(OH), du vio phian 2 duge b gam k&t tha.
Cho bi¢t a < b. Dung dich A chita:
A. Na.CO; B. NaHCO;
C. NaOH va NaHCO; D. NaHCQO;. Na-CO,;.
Huéng din giii
Cho dung dich BaCl, du vao dung dich A thdy ¢6 k&t tda xudt hi¢n, chitng 16
trong dung dich A ¢6 mudi Na.CO,.
Viy ta xét 2 trudng hop:
Truting hgp 1: CO, phin tng vdi NaOH chi tao mudi Na-CO; va NaOH du.
Phiin I: Na,CO; + BuaCl, —> BaCOwl + 2NaCl

@ a
197 197
Phin2: Ba(OH). + Na.CO; — BaCO. + 2NaOH
b b
197 197
a

Ta thiy: M €Oy ph 1) = o7 # MNayCOy (ph 2) = o7 = Truting hgp nay loai.

Viy Truting hop 2: COs tde dung vdi dung dich NaOH tao ca 2 mudi Na,COs
va NaHCO; ding = bdp dn D.

Cau 9: Hap thy h&t CO, vao dung dich NaOH duge dung dich A. Bict riing;

Cho tir tir dung dich HCI vao dung dich A thi phai mat 50ml dung dich HCI
IM m@i bdt diu thay khi thodtra.
Cho dung dich Ba(OH), du vao dung dich A duge 7,88 gam k¢t tha.

Dung dich A chtta:
A. Na-CO; B. NaHCO;
C. NaOH, Na-.CO; D. NaHCO;, Na,CO..
Hudng dan giai
7,88

Ta céd: nyep = 0,05.1 = 0,05 mol: —— = 0,04 mol

MiBacoy = To7
X¢t 2 rudng hgp:
Trudng hgp 1: CO, phin ing véi dung dich NaOH chi tao NaHCO, va CO, du.
NaHCO; + HCI — NaCl + CO, + H,O
0,05 0,05
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NaHCO,; + Ba(OH), — BaCO;d + NaOH + H,O
0,05 0,05
= Dpyco, = 0,05 # nygseme = 0,04 = Trudng hgp nay loai.

* Trudng hgp 2: CO, phdn tng vdi dung dich NaOH tao NaHCO; va Na,COs.
Khi cho tir tir HCI vao dung dich A thi mdi bdt diu ¢6 khi bay ra = Phdn

tng dirng lai & giai doan tao mudi axit.

Na,CO; + HCl — NaHCO; + NaCl 3)
0,05 0,05

Dung dich A tic dung vdi dung dich Ba(OH); du:

Na,CO; + Ba(OH), - BaCOs;l + 2NaOH (4)
0,05 0,05

NaHCO; + Ba(OH), — BaCO;d + NaOH + H,0 (5)
Theo phan tng (3): DNa,co; = MHel = 0,05

Theo phan iing (4): NBacoy (4) = PNayCOy = 0,05 > Ngyco, @ = 0,4 mol

= Trudng hdp nay ciing loai.
Vay dung dich A chita mudi Na,CO; va NaOH dv = Bdp 4an C.
Cau 10: Cho 0,2688 lit CO, (dktc) hap thu hoan toan bdi 200ml dung dich NaOH
0,1M va Ca(OH), 0,01M. Téng khdi Iugng mudi thu dudc la:
A. 1,26 gam B. 2 gam C. 3,06 gam D. 4,96 gam.
Huéng din gidi

Tacé: ng, = 0,2688 = 0,012 mol
2 22,4
nneon = 0,2.0,1 = 0,02 mol n - = 0:024 mol
cucomy, = 0:2.0.01=0,002 mol = 4 n_, =0,02 mol
a
nC"lz+ = (3,002 mol
n —_
Ta thiy: k =9 = 0,024 2 = Taoion COs*.
neo, 0,012

CO, + 20H — COs* + H,O
0,012 0,012

= Muusi = Meation T Mapion = M +m _+m_ o,

CaZ* Na cof-
=0,002.40 + 0,02.23 + 0,012.60 = 1,26 (g)

= BPdp an A.

242



Cty TNHH MTV DVVH Khang Viét

Cau 11: Nhd tir tr 200ml dung dich HCI 1,75M vao 200ml dung dich X chita
K,CO; IM va NaHCO; 0,5M. Thé tich CO, thu dudc (dktc) 1a:
A. 4,48 lit B. 2,24 lit C. 3,36 lit D. 3,92 Iit.
Huéng din gidi
Ta c6: nK2CO3 =0,2 mol = nco%‘ =0,2 mol

=0,1 mol = nH ~=0,1 mol

MNaHCO, cos

Ny = 0,35 mol
Khi cho tir tir dung dich HCI vao dung dich X thi x4y ra phdn &ng theo trinh ty:

H* + COs* — HCO; (1)
02 02 0,2
H* + HCO;- — CO, + H,0 (2)

Theo phdn tdng (1): nH+ phin tng = nco%‘ =0,2 mol

=>n, =035-0,2=0,15mol < n  =0,3mol = CO, tinh theo H".
HY (2) - HCO3 (2)

h hin Gng (2): = =0,1 1
Theo phan 1rng (2) nc02 nHJr 5 mo

= Vo, = 0,15.22,4 =336 lit = Pip én C.

Cau 12: Hap thy toan bd x mol CO, vao dung dich chita 0,03 mol Ca(OH), dudc
2 gam két tha. Gid tri ctia x 1a:
A. 0,02 mol; 0,04 mol B. 0,02 mol; 0,05 mol
C. 0,01 mol ; 0,03 mol D. 0,03 mol; 0,04 mol.
Huéng din giai
2
100
Xét 2 trudng hgp: ;
* Trudng hgp 1: Chi xdy ra phdn ing tao CaCO;s
CO, + Ca(OH), — CaCOsl + H,0 (1)
0,02 0,02
= nCoz = nCilCO3 = (0,02 mol

Ta cé: nCuCO3 = = 0,02 mol = nCa(OH)2 = 0,03 mol

* Trudng hgp 2: X4y ra 2 phdn Gng tao mudi CaCO; va Ca(HCO3),.
CO, + Ca(OH), —> CaCOsl + H,0 (1)

0,02 0,02 0,02
2C0O,; + Ca(OH), — Ca(HCO;), (2)
0,02 0,01
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Theo phan tng (1), (2): nCO phin ang = 0,02 + 0,02 = 0,04 mol
2

= Ddp an A.
Céch khdc: Str dung phuong phdp db thi:

ﬂc:lco3
0.03 |77 ;nimax': Neaon),
0,02 e G boeoes ;
0,02 003 0,04 0,06 N,
Dua vio dé thi = n = 0,02 mol hoic 0,04 mol

o,
= Pédpdn A,

Céu 13: HAp thu V lit CO, (dkic) vao dung dich Ca(OH), thu dugc 10 gam k&l
tda. Loai bd k&t tda rdi nung néng phian dung dich con lai thu duge 5 gam
két tha nita. V c6 gid tri la:

A. 3,36 1it B. 2,24 lit C. 1,i2 it D. 4,48 lit.
Hudng dan gidi
Sau khi loai k&t tia, dun néng phan dung dich lai c6 k&t tha, chitng (3 ¢6 sy
tao thanh 2 mudi CaCO; va Ca(HCO;)..
CO; + Ca(OH), —» CaCO; + H,O (1)

a a

2C0, + Ca(OH), — Ca(HCO;), (2)

2b b

Ca(HCO3), —Y—» CaCO; + CO, + H,0 (3)

b b
Theo phdn ing (1): noy =a= 10 = (0,1 mol
2 100
5

Theo phan tng (2): n =2b=2—=0,1 mol
p g(2) co, 100
= ch02 =0,1+0,1=0,2 mol

= Vo, =0,2.224 = 4481it = DdpdnD.
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Céu 14: Khit hoan toan 8,72 gam hdn hgp X gom Fe,0; va FeO biing CO thi thu
dugc m gam chdt riin Y va khi CO,. Hap thu hoan toan khi CO, biing nudc vodi
trong du thu dudc 6 gam k&t tda. Gid tri ctia m 1a:

A. 6,08g B.7.,76g C.9,68¢g D. 11,36g.
Huéng din giai
HAp thu CO; vao Ca(OH), du = chi tao mudi CaCOs;.
-
O 100
CO: + Ca(OH), - CaCO;{ + H,0
0,06 0,06

Ta ¢6: Neo phin g = nC()2 = (),06 mol

= 0,06 mol

ro

Ap dung dinh ludt bao toan khoi lugng, ta ¢6: myx + meg = my + mCO2

= my =872+ 0,060.28 - 0,06.44 = 7,76 (g) = Dap 4n B.

Céau 15: Cho ludng khi CO di qua m (g) Fc,0; dun néng, thu duge 39,2 gam hdn
hop gdm 4 chit rdn 12 sdt kim loai va ba oxit ctia n6, ddng thii ¢6 hdn hop khi
thodt ra. Cho hdn hop khi nay hip thu vao dung dich nude voi trong c¢6 du thi thu
dugce 55 gam k&t tha. Gid tri cia m la:

A. 48g B. 40g C. 64g D. 44,32¢.
Hudng din gidi

55

nCﬂCO} = W = 0,55 mol

CO, + Ca(OH); — CaCO;d + H,0
0,55 0,55
Trong phdn ¥ng khir cdc¢ oxit bing CO, ta ludn ¢6:

Ta ¢6:

n()(lrnng oxity — Nep = nco,7 = ()755 m()l

= m=39,2+mo =392 + 16.0,55 = 48 (g) = Ddp 4n A.

Cau 16: Bun néng 116 gam quing xiderit (chita FcCO5 va tap chit trd) trong khdng
khi cho d&n khi khoi lugng khong déi. Cho hdn hgp khi sau khi phén ¢ng hap thu
vao binh dung dung dich nuGe voi ¢6 hoa tan 0,4 mol Ca(OH)s, trong binh ¢6 20
() k&t tha. N&u dun nong phan dung dich sau khi loc k&t tha, thi lai thdy cé két
tha xudt hién. % khdi lugng FeCO; ¢6 trong quing xiderit 1a:

A. 50% B. 90% C. 80% D. 60%.
Hudng din gidi
20

Ta ¢6: nCZICO3 = —l_(;(_) =0,2 mol
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2FeCO; + %02 — ¥y Fe,05 + 2C0O, (1)

Din hdn hdp khi sau phan ng vao dung dich Ca(OH), thdy c6 két tia, dun
phin nudc loc, lai xudt hién két wia, chitng t CO, tidc dung véi dung dich
Ca(OH); tao 2 mudi.

CO, + Ca(OH); — CaCO;l + H,0

0,2 0,2 0,2
2CO, + CH(OH)Q - Ca(HCOz)z
0.4 02

= ZnCOz =(,4 + 0,2 =0,6 mol
Theo phan dng (1): Ngeco, = Nco, = 0,6 mol

0,6.116
l

= %FeCO; trong quing xiderit = 100% = 60%

= Pdp anD.
Cau 17: Suc V lit khi CO, (dktc) vao 2 lit dung dich Ca(OH), 0,05M, thu dugc
7,5 gam két tha. V ¢é gid tri [a:
A. 1,68 lit B. 2,88 lit
C. 2,24 lit va 2,8 lit D. 1,68 lit va 2,8 lit.
Huéng din gidi

7,5
— =0,075 mol ; nCa(OH)2 = 0,1 mol

Ta cé: nCaC% = 100

Ta thay: Neaco, # NeyoH), = C6 2 trudng hdp.

*  Trudng hgp 1: Chi x4y ra phdn ng tao mudi CaCO; va Ca(OH), du:
CO, + Ca(OH), — CaCO;l + H,0
0,075 0,075
=> VCO2 =0,075.22,4 = 1,68 lit.

*  Trudng hgp 2: X4y ra ca 2 phan {ng tao 2 mudi CaCO; va Ca(HCOs),.
CO, + Ca(OH); —> CaCO;l + H,0

0,075 0,075 0,075

2C0O, + Ca(OH), —» Ca(HCOs),

0,05 0,025

= 2n =0,075 + 0,05 = 0,125 mol
o,

= VCO2 =0,125.22,4 = 2,8 (lit)
= DPap an D.
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Ciach khédce: Sir dung phudng phédp dé thi:

RC;\C()}
0,1 [~ L max = Pca(oH),
0,075 ;
)

0,075 0,1 0,125 0,2 nCOZ

Dua vao dd thi = n =0,075 mol hodc n = 0,125 mol
CO, CO,

= VCO2 =(,075.22,4 = 1,68 lit hoic V(‘()z =0,125.22,4 = 2,8 (lit)

= BDapdan .

Cau 18: Nung nong 7.2¢ Fe O, vdi khi CO. Sau mot thgi gian thu duge m(g)
chit rin X. Khi sinh ra hiap thu hét bdi dung dich Ba(OH), dudge 5,91(g) k&t
ta, tiép tuc cho Ba(OH), du vao dung dich trén thdy ¢6 3,94(g) k&L tha niva.
m ¢ gid (el L
A 032¢ B.64¢g C.32¢g D. 0,64 g.

Hudng din giai
Hip thu CO, vio dung dich Ba(OH), thi ¢§ k&l tha BaCO; xuat hién, cho
i¢p dung dich Ba(OH), du vao lai ¢6 k&t tha, ching 16 CO, tdc dung véi
dung dich Ba(OH), sinh ra 2 mudi.

CO, + Ba(OH). — BaCO;l + H.O (1)
5 ¢
0,03 .91 0,03 mol
197
2C0O, + Ba(OM), —» Ba(HCO,). (2)
0,02 0,01
Ba(HCO,), + Ba(OH)> — 2BaCoO, + + 2H,O (3)
3¢
0,01 3,94 =(),02 mol
197

Theo phdn tng (1), (2), (3) = ch() =(),03 +0,02 = 0,05 mol

Trong phdn (ng khi cdc oxit bing CO, ta ludn ¢6:

No (rong oxiv = Neo = nCO2 = (0,05 mol

247



Kij thudt giai nhanh BTTN Hé6a dai cuong - vé co - Pé Xudn Hung

= m= chz()3 -my=72-0,0516=6,4(g) = DapdnB.

Céu 19: Cho 0,14 mol CO, hap thu h&t vao dung dich chira 0,11 mol Ca(OH), .
Khéi luwgng dung dich sau phdn ¢ng giam bao nhi¢u gam so v3i khdi lugng
dung dich ban diu?

A. 1,84 gam B. 184 gam C. 18,4 gam D. (,184 gam.
Hudéng din gidi )
Nco, 0,14

ol

Tacod: I< k= =1,27<2 = Tao 2 mubi CaCO; va Ca(HCOy)-.

NeacoH),

2CO: + CZl(OH): —> CZ](HCO],):

2y y y
CO, + Ca(OH), — CaCOl + H-O
X X X

., Ix+y=0,l11 x =0),08
Ta co: = = Meyen, = 0,08.100 =8 (g)
x+2y=0,14 y=0,03 3

= Khdi lugng dung dich gidm: 8 — (0,14.44) = 1,84 (g) = Ddp dn A.

Cau 20: Cho 1,4(g) hdn hgp X gdm CO;, v SO, 16i chim qua 500ml dung dich
Ba(OH). 0,IM. Sau thi nghi¢m phdi ding 250ml dung dich HCl 0,2M d¢
trung hoa Ba(OH), du. % theo s0 mol ctia CO, va SO, trong hon hop X lan
lugt la:

A. 50% va 50% B. 40% va 60% C. 30% va 70% D. 20% va 80%.
Huéng din gidi

Ta ¢6: nyey =0,2.0,25 = 0,05 mol =0,5.0,1= 0,05 mol

MacoH),

Goi cong thie oxit chung ctia CO, va SO la -)202 :

Sau phin tng vdi cdc oxit CO; va SO,, Ba(OH), du

= Phdn ng tao mudi trung hoa.

X0, + Ba(OH) - BaXO,¥ + H.0 (1)
0,025 0,025

Ba(OH). + 2HClI — BaCl, + H;O (2)
0,025 0,05

Theo phian tng (2):

, = 0,025 mol = = 0,05 - 0,025 =0,025 mol

MacoH) Myai0H), (1)

. . = L4 |
Theo phan tng (1): n§02 = 0,025 mol = Mxo2 = W =56 g/mol
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Dung phuong phip dutng chéo, ta duge:

COmo. 44 8
\
56
o N 64 — 12
Beo, 2
-8 2 = 21009 = 409
Ngy, | 3 RS

= Y%ng, =100% ~ 40% = 60% = Dap én B.

Cau 21: Dan 5,6 lit CO, (dktc) viao binh chita 200ml dung dich NaOH nSng do
aM; dung dich thu dugce ¢6 khd ning tdc dyng 161 da 100ml dung dich KOH
IM. Gid trj cia a la:

A. 0,75 B. 1.5 C.2 D.2,5.
Huéng din giai
5,6

Ta ¢6: “C()2 = ;—7—2 =(),25 mol va ngoy=0,1 mol

Dung dich sau phin @ng gitta CO, va dung dich NaOH ¢6 khd ning
tdc dung vdi dung dich KOH = Trong dung dich ¢6 NaHCO;.
¥ Trudng hop I: CO, phan tng vdi NaOH chi tao NaHCO:;.

CO: + NaOH — Ni\HCO} ( l)
0,1 0,1

2NaHCO; + 2KOH — Na,CO; + K.CO; + 2H,0 (2)
0,1 0,1

Theo phan @ng (1) va (2) ta ¢6:
nC()Z phintng = 0,1 * nc()2 ban diu — “.U'(\jng h(.jp néy 102\1

* Truting hgp 2: CO- phan ting v6i NaOH tao 2 mudi NaHCO; va Na,CO;.
CO, + 2NaOH — Na,CO; + H.O (1)

0,15 0,3

CO, + NaOH — NaHCO; (2%)

0,1 0,1 0.1

2NaHCO; + 2KOH — Na.CO; + K,CO; + H.O (3")
0,1 0,1

Theo phdn tng (2°): N, phin g = 0,1 mol = Neo, (1 = 0,25- 0,1 =0,15 mol

4 . .
Theo (I');(2°): nnaon =0,3+0,1 =04 mol = a= %—2 =2M = BPapanC.

—
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Chuyén d¢ 10.

PHUGNG PHAP GIAI TOAN DIEN PHAN
A.NOI DUNG PHUGONG PHAP

*, NQI DUNG:

1. Dinh nghia:
Dién phian 1A mdt qud trinh oxi héa khir xdy ra trén b& mit cdc dién cyc
khi ¢6 dong dién mot chiéu di qua.

2. Quy tiic:

* Quy ldc calot (quy tdc dm cyc):

- Tai catot nhin cdc ion dudng chay v& va tai diy xdy ra qud trinh khir cation
kim loai M"™, H*, H,O.

- Céc cation kim loai nhém TA, TIA, Al™ khong bi khit. H,O bi khtr theo
phén @ng:
2H-0 + 2¢ — H, + 20H"

- Cdc cation kim loai khdc bi khit 1in lugt theo trit ty trong diy dién hda.
M™ +ne - M

# Quy tic anot (quy tdc¢ dudng cyc):

- Tai anot nhin cic ion Am chay v& va tai dy xdy ra qud trinh oxi hoa.

- Céc anion g&c axit ¢6 oxi vd F~ khong bi oxi héa: SO~ , NO;™ , PO," .. (uri
anion goc axit hitu ¢d). H,O bi oxi héa theo phin (ng:
2H,0 - 4e¢ — O, +4H"

- Cédc trudng hdp khdc bi dién phin theo trit ay:

S*>I >Br >Cl">0H > H,0

3. Phin loai dién phan:

- Dbién phin néng chdy: Dung diu ch& cdic kim loai hoat dong manh
(thudng dién phian néng chdy mudi halogecnua hoidc bazd cla kim loai
tuong ng, dung dich dem di€n phin néng chdy phai ¢6 can).

- Dbién phian dung dich: Piéu ché& cdc kim loai hoat dong trung binh va ycu
(c6 su-tham gia cia nudc).

4. Pinh luit Faraday:

* Cdch phdt biéu thit nht (dyra trén biéu thic todn hoc): m = %%I.l
- m: Khoi lugng don chat X thu duge & dién cuc.

- A: Kh&i lugng mol nguyén i cia X.

~ ~ . o . i
- n: SO clectron ma cation hodc anion trao doi.
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- I: Cudng d6 dong dién (A)
-t Thdi gian dién phin
- F: Hing s6 Faraday
+ F = 96500 khi thdi gian tinh biing s
+ F = 26,8 khi thdi gian tinh bing gig.
*  Céch phdt biéu thit hai:
Khi di¢n lugng tai qua mach 1la 96500 C thi di ¢6 mdt mol electron
chuy€n ddi trong mach do catot phéng ra dé€ khir cation (M™, H*) hay
H.,O; va anot thu vao d€ oxi héa anion (gbc axit, OH™ ) hay H>O hodc kim
loai lam anot.

Bi€u thic lién hé: q=1t=n.96500 = n_ = (2%)

96500
Chua y:
e D¢ tinh nhanh k&t qua ta nén dung cdng thiic (2%)
o DE gidi dugc bai todn dién phin cAn nim vitng cic cd s§ sau:

- Khdi lugng catot ting 1én chinh [ khoi lugng ctia kim loai tao thanh sau dién
phin bdm vao. Phdi chi rd bdm vio catot binh di¢n phan 1A mot hay nhiéu
kim loai (¢6 thé phdi bi¢n ludn thit diing hoidc sai theo trit W phan wng).

- Khdi lugng cda dung dich tritde va sau khi dién phin ludn thay déi, duge
xdc dinh:

M 4qsau =2 M dd ddu — md -m?T
Am =7}, md +mT

- Ch&t ran thodt ra c6 thé Ia kim loai, ¢6 thé 1a chat k&t tha clia kim loai
hodc do ¢a hai.

- ChAl khi thodt ra sau di¢n phan gdm cd khi thodt ra & catot va anot (trir khi
gdy phdn tng phu, tao sin pham tan trong dung dich). N&u dé yéu cau tinh
lugng khi, phai xdc dinh ro d6 1a khi ¢ di¢n cuc nao, hay 1a khi sau dién
phan.

- Dién phan dung dich mdt mudi cho d&n khi catot bt dau c6 khi thodt ra thi
ngling nghia 13 ti€n hanh di¢n phin dung dich mudi cho d&€n hoan toan thi
chdm dit di¢n phin.

- Vi¢e tinh todn § bai todn di¢n phan thudng kha don gidn, chd y&u xoay
quanh 3 y&u t8: Cudng dd dong dién, thdi gian dién phin va lugng chat
thodt ra & di¢n cyc. P& s¢ cho 2 trong 3 y&u (6 trén va hdi y&u & con lai.

Do d6 né€u cho rd rang I, t thi trude h&l tinh s8 mol clectron trao d6i trong
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n R 1.t A pa A A - N
qud tinh dién phdn n, = rO1 bi¢n ludn G4¢p theo trdt tg dién phin.
96500

- Ngudc lai n8u cho lugng chdt thodt ra & dién cyc hodc sy thay d6i v& khoi
lugng dung dich, khéi lugng dién cyc, pH... thi im cdch tinh ngay 6 mol

. N O A s A . Lt A
clectron theo lugng chit tao thanh d¢ thé vao ¢ong thdc n = roi
“ 96500

tinh I hoédc t.

B. BAI TAP MINH HOA
Cau 1: Ti¢n hanh di¢n phin dung dich chita m gam hon hgp CuSO, va NaCl (hicu
sudt 100%, di¢n cyc trd. mang ngin x8p), d&n khi nuée-bitdau bi dicn phin ¢
o 4 »__fhdl dién cuc ‘thi ngirng dién phén, thu duge dung dich X va 6,72 lit khi (dktc)
1 ’;_s . & anot. Dung dl(,h X hoa tan 181 da 20,4 gam ALOs. Gi4 i clia m la
A.25.6. B.51,1. C.50,4. D. 23,5.
(Trich dé thi tuyén sinh Pai hoc khdT A ndm 2013)
Huéng din gidi:
PTDP: CuSO; + 2NaCl —fphndumedid oy 4 Cl, + Na,SOq

THINg npan

a 2a a (mol)
THI1: CuSO, dv s¢ dién phan tiép:
2CuSO, + 2H,0 —dnsintimeiin , 90y 4 O, + 2H,S0,

mang ngan
b 2b b 2b  (mol)
3H,S0, + Al,O3— Al(SO,); + 3H,0
=26=3.222 _ =03 mol
102
KhithodtradanotlaClhvi 0O, =>a+b=03 =a=0(vH 1)
TH2: NaCl dv s¢ di¢n phan iép:
2NaCl + 2H,0 —famadmedd , 9NaOH + Cl, + H,

2¢ 2¢ ¢ (mol)
2NaOH + AlL,O; —/NaAlO, + H,0
=2c=2.222 5202 mol
102
Khi thodtra G anotla Cl va O; = a+¢=0,3 = a =0, (théa man)
Viy m = 160.0,1 + 58,5.(0,1.2 + 0,2.2) = 51,1 gam = Pdp 4n B.
Céau 2: bi¢n phan 150 ml dung dich AgNO; IM vdéi di¢n cuc trd trong t gid,
cudng do dong dién khong ddi 2,68A (hi€u sudt qud trinh di¢n phan 1A
100%), thu duge chat rdn X, dung dich Y va khi Z. Cho 12,6 gam Fc vao Y,
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sau khi cdc phdn ng k& thic thu dude 14,5 gam hdn hgp kim loai va khi
NO (sén phim khir duy nhit cia N*%). Gid tri clia t I
A. 0.8, B. 0,3. C. 1,0. D. 1,2.
(Trich dé thi tuyén sinh Pai hoc khdi A nidm 2012)
Hudéng din gidi:
Ta ¢6: s6 mol AgNO; = 0,15, goi x 1a s6 mol AgNO; tham gia dién phan
2AgNO, + H:0 —2Ag + 2HNO; + 1/20,.
—> Sau khi sdt phdn ng vdi Y ( chita HNO; va AgNO; du) thu duge hdn hgp
kim loai — ¢6 Fe du, vay ta chi thu duge mudi sat I1.
3Fe + 8HNO; — 3Fe(NO;); + 2NO + 4H,0
kM8 —> x
Fe + 2Ag" > Fc™ + 2Ag
(0,15 -x)2—>0,15-x — (0,15 - x)
— S6 mol Fe phin @ng = 3x/8 + (0,15-x)/2 = (0,6-x)/8
Tacod 12,6 - [(0,6 — x)/8]1.56 + (0,15 -x).108=14,5 - x=0,]
Ap dung cong thite : s6 mol ¢ rao déi = W/F
— t=nF/1=0,1.96500/2,68 = 3600s = 1,0h.
=> PiapanC
Cau 3: Di¢n phin dung dich hdn hgp gdm 0,1 mol FeCls, 0,2 mol CuCl, va 0,1
mol HCI1 (di¢n cuc trd). Khi ¢ catot bt dau thodt khi thi & anot thu duge V lit
khi (dktc). Bi¢t hicu suft ctia qud trinh dién phian 12 100%. Gid tri ctia V 1a
A. 5,60. B. 11,20. C. 22 ,40. D. 4.48.
(Trich dé thi tuvén sinh Pai hoc khét B ndm 2012)
Hudng din giai:
Thit wy dién phiin d catot
Fe + lec — Fe™

0,1 0.1
Cu** + 2¢ — Cu
0.2 0.

2H" + 2¢ —» H,
Catot biit dau ¢6 khi thodt ra: s6 mol ¢ nhan tai catot = 0,5 mol
G anol ¢6 0,8 mol CI': 2CI -2¢ — Cl,
0,5 0,5 0,25
Vay sd mol Cl, = 0,25 mol = V =5,61it
= DPapanA
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Ciau 4: Ti€n hanh dién phan (v6i dién cyuc trd) V lit dung dich CuCl, 0,5M. Khi
dirng dién phan thu dugc dung dich X va 1,68 lit khi Cl, (dktc) duy nhdt &
anot. Toan bd dung dich X tdc dung vira dd véi 12,6 gam Fe. Gid tri cia V la
A. 0,60. B.0,15. C.0,45. D. 0,80.

(Trich dé thi tuyén sinh Cao ddng ndm 2012)
Huéng din gidi:
Ta cé: s6 mol Cl, = 0,075 mol , s& mol ctia Fe = 0,225 mol
CuCl, —#* 5 cu + Cl,
0,075 0,075
dung dich X : CuCl; con dv
Fe + CuCl, - FeCl, +Cu

0,225 0,225
Ta ¢6: neycrp = 0,075 + 0,225 = 0,3(mol) —» V =0,3/0,5 = 0,6 lit
= PDPapanA

Ciau 5: Dién phian 500ml dung dich CuSO, 0,2M (dién cyc trd) cho dén khi &
catot thu dugc 3,2 gam kim loai thi thé tich khi (dktc) thu dugc & anot 1a:

A. 3,361t B. 1,12 1it C. 0,56 it D. 2,24 1it
(Trich dé thi tuyén sinh Cao ddng ndm 2011)
Huéng din gidi

- Ta c¢6: ne, = 0,05 mol < Neuso, = 0,1 mol = CuSO, du, & catot chi c6 Cu** bi

dién phin, § anot nudc bi dién phan.
- Taicatot: Cu** + 2¢ — Cu

0,1 0,05
- Taianot: 2H,O - 4e — O, + 4H"
0,1 0,025

= no, = 0,025 = V02 = (0,56 lit = Pap an C.

C4au 6: Pién phian dung dich gdbm 7,45 gam KCI va 28,2 gam Cu(NOs), (dién
cyc trd, mang ngin x6p) dén khi khdi lugng dung dich gidm di 10,75 gam thi
ngitng dién phén (gid thié€t lugng nudc bay hoi khdng ddng ké). T4t ca cdc
chdt tan trong dung dich sau dién phan 12

A. KNO; va KOH. B. KNO,, KCl va KOH.
C. KNO; va Cu(NO3),. D. KNO;, HNO; va Cu(NO;),.
(Trich dé thi tuyén sinh Dai hoc khdi A ndm 2011)
Huéng din giai

Ta cé: nke=0,1 mol ; n =0,15 mol

Cu(NO,),
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2KCl + Cu(NOs), — Cu + 2KNO; + Cl,
Y — 0,05 ----m- 00K JP—— 0,05
= KCI hét, 56 mol Cu(NO;); con = 0,15 — 0,05 = 0,1

CU(_NO})Q + HzO—?CU + 2HNO] + —%Oz

Khoi lugng dung dich gidm = Khdi lugng ctia Cu k&l tida + khdi lugng ciia
Cl, va O, bayra

= (0,05 +x)64 + 0,05.71 + %x.32 = 10,75 = x = 0,05

= Cu(NOs), vin con du = Dung dich sau p chira KNO;; HNO; va Cu(NO;),.
* Cdch khéc:

Tai anot: 2CI-, NO;~, H,O Tai catot: Cu**, K*, H,0
2CI" - 2¢ — Cl, Cu** + 2¢ —» Cu
0,1 01 005 0,15 0,3

Ta thAy: N ¢ anon < Ne @eaton = CU(NO4), con du = logi A, B.
Gia stt § anot H,O khdng bi dién phan
= Am, = mC12 + mg, =0,05.71 +0,05.64 = 6,75 (g) < 10,75 (g)

= H,0 c6 bi dién phin & catot = Loai C = DPdp 4n D.

Cau 7: Hoa tan 13,68 gam mudi MSO, vao nuée dude dung dich X. Pién phén
X (v6i dién cyc tro, cudng do dong dién khdng ddi) trong thdi gian t gidy,
dudc y gam kim loai M duy nhat & catot va 0,035 mol khi & anot. Con néu
thoi gian dién phin 4 2t gidy thi tdng s6 mol khi thu duge & ca hai dién cyc
la 0,1245 mol. Gid tri ciia y la
A. 4,480. B. 3,920. C. 1,680. D. 4,788.

(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2011)
Hwéng din gidi
bién phan trong thdi gian t gidy thu duge 0,035 mol khi vy 2t gidy ta s€ thu
dugc 0,035.2 = 0,07 mol khi, nhung thyc 1€ ta thu duge 0,1245 mol khi, sy
chénh 1&ch s6 mol d6 1a do dién phin nuéc tao khi H,
=n, =0,1245-0,07 = 0,0545

H'_)O —> Hz -+ —;‘02

0,0545  0,02725
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=> $& mol O; tao ra do mudi di¢n phin = 0,07 - 0,02725 = 0,04275
|
MSO4 + HQO M + HESO4 + ";Og

0,0855----cmmmmmmm o 0,04275
= Mg = 4308 =160 >M+96 =160 > M =064
00,0855
= Khéi lugng Cu tinh theo t gidy 1a me, = 2.0.035.64 = 4,480 gam
= Pap an D.

Cau 8: bi¢n phin (dién cyc trd) dung dich X chda 0,2 mol CuSO, va 0,12
mol NaCl bing dong dién c6 cudng dd 2A. Thé tich khi (dkic) thodt ra &
anot sau 9650 gidy di¢n phin la
A. 2,240 it B. 2,912 it C. 1,792 lit. D. 1,344 lit.

(Trich dé thi tuyén sinh Pai hoc khdi A ncim 2010)
Hudéng din gidi

It 29650

F 96500

Anot (+): CI', SO, H,0

2CI - 2¢ —» ClL
0,12 0,12 0,06
= Neon = 0,2 - 0,12 = 0,08 mol
2H,0 - 4¢ > O, + 4H"
0,08 0,02
=> Vi = VClz + V()7 =22,4.(0,06 +0,02) = 1,792 lit => Pap an C.

Ta ¢6: n, = = (),2 mol

Cau 9: Di¢n phin (vdi dién cyc trd) 200ml dung dich CuSO, ndng d6 x mol/l,
sau mot thdgi gian thu dude dung dich Y vdn con miu xanh, ¢ khdi lugng
giam 8g so vdi dung dich ban ddu. Cho 16,8g bot Fe vio Y, sau khi cdc phdn
ing x4y ra hoan toan, thu dugc 12,4g kim loai. Gid tri ciia x 1a
A. 2,25 B. 1,5 C. 1,25 D. 3,25

(Trich dé thi tuyén sinh Pai hoc khdi B niim 2010)
Hudng din giai
Ta ¢6: Ngebanaie = 0,3 mol
Phuong trinh dién phdan dung dich CuSO,:

CuSO4 + H,O —» Cu + Hp_SO4+ —;—Op_ (1)

a a a —-a
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— Dung dich sau dién phan vin con mau xanh, chitng té ion Cu®* con:
. 1
Goi nCuSO4 pe = a mol = 64a + 32. Ea =8 =>a=0,1 mol

— Dung dich Y gdm: 0,1 mol H,SO, va Cu** du.
~P&: Fe + H,SO; — FeSO, +H,

01 0,1
= Mpeon = 16,8 — 0,1.56 = 11,2 (g)
Pi: Fe +Cu** — Fe®" +Cu (2)
b b b

Goi nC 5. pa = b mol = AmT = 64b - 56b =124 - 11,2 =b=0,15 mol
U
Theo pit (1), (2) ta c6: Neuso, b = 0,1 +0,15=0,25 mol

= [CuSO4] = % =0,125M = Pap an C.

Cau 10: Pién phin ¢6 mang ngin 500ml dung dich chita hén hgp gdm CuCl,
0,IM va NaCl 0,5M (dién cyc trd, hiéu suit dién phan 100%) v6i cudng do
dong di€n 5A trong 3860 gidy. Dung dich thu dudc sau dién phin c6 kha
ning hoa tan m gam Al Gi4 tri I16n nhit cia m 14

A. 4,05 B.2,70 C. 1,35 D. 5,40
(Trich dé thi tuyén sinh Pai hoc khéi B)
Hudéng din giai:

Ta ¢6: sipyq. = 0,05 mol; Ny =0,25mol = 2n__ =0,35mol
“uCly . c

5.3860
96500
Céc bdn phdn wng xdy ra & cdc dién cyc:
Anot (+): CI"; H,O
2CIN > Cl; + 2e
0,2 0,2
= CI” ¢on du, H,O chua bi oxi héa
Catot (-): Na*; Cu®* ; H,0
Cu** + 2¢e - Cu
0,05 0,1
= n,trao d6i con = 0,2 - 0,1 = 0,1 mol
2H,O0 + 2¢e — 20 + H,
0,1 0.t
Phdnng hoa tan Al

0,2 mol

x 2. It
S6 mol electron trao d6i: n, = T =
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Al + OH + Hzo e d AIOZ_ + %Hz

0,1 0,1
= my = 27.0,1 =2,7(g) = Pap an B.

Cau 11: Pién phian néng chiay AlL,O; vdi anot than chi (hi€u sudt dién phin
100%) thu duge m kg Al & catot va 67,2 m’ (dktc) hdn hgp khi X c6 ti khoi so
vdi hidro bing 16. LAy 2,24 lit (dktc) hdn hgp khi X suc vao dung dich nudc
voi trong (dw) thu dugc 2 gam két tia. Gid ri ciam 1a

A. 54,0 B. 75,6 C.675 D. 108.0
Huéng din gidi
. 2
Ta co: nC02 = nCuCO3 = YE)6 = 0,02 mol

Trong 2,24 lit hdn hdp X ¢6 Neo, = 0,02 mol
Viy, trong 67,2 m” hdn hop X c6 Nco, = 0,6 kmol

Gid st trong hh X ngoai CO, chi ¢é CO:
Ta c6: ny, =3 kmol = neg = 3 - 0,6 =2,4 kmol
= Mx = gﬁ'z—%—o’—ﬁi‘-"i = 31,2 > Mx décho=16.2=32
= Trong hh X ngoai CO, va CO (x kmol) con cé O, du (y kmol)
Tacé: x+y=24 (1)
Mt khéc: —I\XX _ 28x + 32}; +0,6.44 _
=>28x + 32y=69,6 2) =>x=1,8; y=0,6.
Cdc phdn Ung xdy ra § anot:
2C + 0,—> 2CO -,
09 1.8
C+ 0,— CO
0,6 0,6
= Do = 0,9+0,6=1,5kmol

32

= 1'102 bandiu = n02 pu + n02 aw=1,5+0,6=2,1kmol

Phuong trinh phdn ¥ng dién phin néng chdy ALO;:
2ALO;  — 4Al + 30,

28 2,1
= mp=2,827=756(kg) =>Dapan B
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CAau 12: bi¢n phin dung dich CuCl; vdi dién cuc trd, sau mot thdi gian thu dugce
0,32g Cu § catot va mot lugng khi X & anot. HAp thu hoan toan lugng khi X
trén vao 200ml dung dich NaOH (8 nhiét d6 thudng). Sau phin ¢ng ndng dd
NaOH con lai 12 0,05M (gid thi€t thé tich dung dich khdng thay ddi). Nong
d6 ban dau ctia dung dich NaOH la:

A.0,15M B. 0,.2M C.0,IM D. 0,05M.
(Pé thi tuyén sinh Pai hoc khdi A)
Hudéng din gidi
Ta cé: nc, = 0,005 mol
Phuong trinh di¢n phan: CuCl, » Cu + CL
0,005 0,005
Cl; + 2NaOH — NaCl + NaClO + H,0
0,005 0,01
Sau phdn &ng trén ndng dd NaOH con lai 0,05M, nghia 12 NaOH du.
= Nnwonar = 0,05.0,2 =0,01 mol
= NnaoH hade = 0,01 + 0,01 = 0,02 mol

= [NaOH]= % =0,IM = Ddp4nC.

Ciu 13: Di¢n phan dung dich chifa a mol CuSO, va b mol NaCl (vdi dién cuc
¢ ¢6 mang ngin x8p). D€ dung dich sau dién phin lam dung dich
phenolphtalein chuyén sang mau hdng thi diéu kién ctia a va b 1a (biét ion
SO khong bi di¢n phan trong dung dich) :

A.b>2a B.b=2a C.b<2a D.2b=a.
(Pé thi tuyén sinh Pai hoc khdi B)
Hudng dan gidi
Phuong trinh dién phén:
CuSO; + H,O —— Cu + H,50; + 20, (1)

a a

2NaCl + 2H,0 ——> 2NaOH + ClL, + H, (2)
b b

H,SO, + 2NaOH —— Na,SO; + 2H,0 3)
a 2a

Dung dich sau di¢n phin 1am phenolphtalein héa héng chitng 6 sau phin
itng (2): NaOH du = b > 2a.
= Bdp dn A.
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Cach khac:
Phuong trinh dién phén:
CuSO,; + 2NaCl —— Cu + Cl; + Na,S0, (1)
a 2a
Dung dich sau dién phan lam phenolphtalein héa hdng chitng t3 sau phin
ting (1) NaCl con du va tiép tuc bi dién phan cho mdi trudng bazd
=> b>2a = PapdnA.

Ciu 14: Dung dich X chita HCI, CuSO, va Fe,(SOq)s. LAy 400ml dung dich X
dem dién phan (dién cuc trd) véi I = 7,72A dén khi § catot duge 0,08 mol Cu
thi dirng lai. Khi d6 & anot ¢6 0,1 mol mot chét khi bay ra. Thoi gian dién
phan va ndng 46 mol/l ciia Fe** 1an lugt la:

A. 2300s va 0,1M B. 2500s va 0,1M
C. 2300s va 0,15M D. 2500s va 0,15M.
Huéng din giai:

Thit tv dién phin & anot:
2CI" - 2¢ —» Cl,
0,2 0,1
= S6 mol electron trao d8i: n, = 0,2 mol
Thit ty dién phin J catot:
© Fe** + le —» Fe*
0,04 0,04
Cu*™ + 2 — Cu
0,16 0,08
n.F  0,2.96500
1 172

= 25005

It
Ta c6: n,=-—=1t=
F

[Fe“} - %ﬁ = 0,IM = Pép 4nB.

Céu 15: Dién phin néng chdy a gam mot mudi X tao bdi kim loai M va mot
halogen thu dugc 0,896 lit khi nguyén chit (dktc). Cling a gam X trén néu
hda tan vao 100ml dung dich HCI IM rdi cho tdc dung v6i AgNO; du thi thu
dudc 25,83 gam k&t tha. Halogen dé la:

A. Flo B. Clo C. Brom D. Iot.
Huéng din giai
0,896
22,4

nuc; = 0,1.1 =0,1 mol

Taco: ny = = (0,04 mol
2
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Phuong trinh dién phin: MX, — M + %Xz

0,08
n
Gid S& mudi MX, khong tao két tia khi tdc dung v8i AgNO; du
= chi ¢6 HCI phdn ttng v4i AgNO; du tao két tia AgCl.
HCl + AgNO; — AgCH + HNO;
0,1 0,1
= my= 0,1.143,5= 14,35 (g) <my g cno=2583(g)
Vay, mudi MX,, ¢6 tao k&t tia AgX khi tdc dung véi AgNO; du.
MX, + nAgNO; — M(NOj;), + nAgXid

0,04

0,08 0.08
n

HCl + AgNO; — AgCH + HNO;

0,1 0,1

= my = 0,1.143,5+ 0,08.(108 + M) = 25,83
= My =355 = Xlaclo = PapanB.
Cau 16: bién phin dung dich mudi MCl, véi dién cuc tro. Khi & catot thu duge
l6g kim loai M thi § anot thu dugc 5.6 lit khi (dktc). M la:
A. Cu B. Zn C.Fe D. Ag.
Huéng din gidi
5,6
22,4

Ta cé: nCl2 = =0,25 mol

Phuong trinh dién phan: MCl, — M + %Clz

9’—5— 0,25 mol
n

= 9—;5—.MM =16 = My =32n
= Cip nghi€ém n =2 va M = 64 (Cu) la phit hgp = Dap an A.

Cau 17: Pién phin véi dién cuc tro dung dich mudi clorua ctia kim loai héa tri
(IT) v&i cudng dd dong dién 3A. Sau 1930 gidy, thdy khoi lugng catot ting
1,92¢. Kim loai trong mudi clorua trén I kim loai:

A. Ni B. Zn C.Cu D. Fe.
Huéng din gidi
Khéi lugng catot ting chinh 1a kh6i lugng kim loai bi dién phan bdm vio:
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Ap dung dinh luit Faraday, ta cé:
m, = ALt - 197 = A.3.1930

F.n 96500.n
Cap nghiém phti hgplan=2va A=64 (Cu) = Pap anC.

Cau 18: bién phin dung dich chifa 0,02 mol FeSO, va 0,06 mol HCI véi I = 1,34A
trong 2 gi¥ (dién cyc trd, mang ngin). B6 qua su hoa tan cta khi clo trong H,0, coi
hiéu suat dién phan 100%. Khdi lugng kim loai thoat ra & catot va thé tich khi
(dktc) thoatra & anot la:

= A=32n

A. 11,2 g va 8,96 lit B. 1,12 g va 0,896 lit
C.56gva4,48lit D. 0,56 g va 0,448 lit.
Huéng din gidi
S6 mol electron trao ddi: n, = It_L342 0,1 mol
_ F 26,8
Thi ty dién phin G catot: Thi ty dién phan & anot:
2H" 4+ 2¢e > H, 2CIT - 2¢ — Cl,
0,06 0,06 0,06 0,06 0,03
Fe** + 2¢ — Fe 2H,0-4e —> O, + 4H"
0,02 0,04 0,02 0,04 0,01

= mg. =0,02.56=1,12 (g)
Vihiaanot = (0,03 +0,01).22,4 = 0,896 lit = Pap an B.
C.BAITAP AP DUNG
Cau 1: Ti€n hanh dién phan hoan toan dung dich X chita AgNO; va Cu(NO;),
thu duge 56 gam hdn hdp kim loai & catot va 4,48 lit khi & anot (dktc). S6
mol AgNO; vad Cu(NO,), trong X lan lugt la:
A.0,2va 0,3 B.0,3va 04 C.0,4va0,2 D. 0,4 va 0,3.
Huéng din gidi
Tacé: ngy = f"—f—% =0,2 mol
22,4
Goi AgNOs: x mol
Cu(NQO;),; : y mol
Thit ty dién phin § catot:
Agt + le > Ag

* L F T b= 108 + 64y = 56 (1)
Cu™ + 2¢ —» Cu
y 2y y

. DPién phin § anot:
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2H,0 —4e — O, + 4H"
0,8 02
= x+2y=0,8 (2)
T (1)va (2) = x=04vay=0,2 = PapanC.

CAau 2: Hoa tan 1,28 gam CuSQO, vao nudc rdi dem dién phan (§i hoan toan, sau
mot thdi gian thu duge 800ml dung dich ¢6 pH = 2. Hiéu sudt phan dng dién
phén la:

A. 62,5% B. 50% C.75% D. 80%.
Huéng din gidi

Tacé: pH =2 = [H]=107=0,01M

= o= 0,01.0,8 = 0,008 mol

+

Phuong trinh di€n phian: CuSO; + H;O — Cu+ H,SO4 +‘/zOz
0,004 0,004

_0,004.160.100%
- 1,28
Cau 3: DPién phin 2 lit dung dich CuSO, véi dién cuc trd va dong dién mot
chiéu c6 cudng dd I = 10A cho d€n khi catot bit ddu c6 khi thodt ra thi ngitng
tha'y phdi mat 32 phit 10 gidy. Ndng do mol CuSO, ban dau va pH dung dich
sau phdn @ng la:
A. [CuSO,] =0,5M; pH =1 B. [CuSO,4] = 0,05M; pH =10
C. [CuS0O4] =0,005M; pH=1 D. [CuSO,] = 0,05M; pH = 1.
Huéng din giai
Dién phin dung dich CuSO, tdi khi bit dau khi thodt ra thi ngifng nghia la
Cu’" @3 bi dién phan hét.
Ap dung dinh luit Faraday, ta c6:
Alt  64.10.1930
Mo T En T T 96500.2
Phudng trinh dién phin: CuSO, + H,0 — Cu+ H,SO4 + %20,
0,1 0,1 0,1

= H =50% = Pap an B.

= 6,4 (g) = Ngy = 0,1 mol

= [CusO, | = %’i = 0,05M

Va: nstO4=O,l = nH+ = 0,2 mol
= [H*}:%:O,IM = pH=1
= PdpanD
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Ciu 4: Dién phan 100ml dung dich A chita déng thdi HC1 0,1M va NaCl 0,2M
vdi dién cyc trd ¢6 mang ngin xOp t6i khi & anot thodt ra 0,224 lit khi (dktc)
thi ngirng dién phian. Dung dich sau khi dién phan c6 pH (coi thé tich dung
dich thay d8i khong ddng ké) Ia:

A. 6 B.7 C. 12 D. 13.
Huéng din giai
Ta ¢é: nye; =0,01 mol; nnuer = 0,02 mol

0,224
Dihs g anot = na 0,01 mol
Thit t dién phdn G anot: 2CI" - 2e¢ — Cl,
0,02 0,01

Dién phén § catot: 2H" + 2¢ - H,

0,01 0,01

2H,0 + 2¢ > H; + 20H

0,01 0,01

:[ow}:g’ﬂ:o,m — pOH=1 = pH=13 => Pép4nD.

Céu 5: Pién phian d€n hé€t 0,1 mol Cu(NOs), trong dung dich véi dién cuc trd,
thi sau dién phin khoi lugng dung dich da gidm la:
A. 1,6 gam B. 6.4 gam C. 8,0 gam D. 18,8 gam.
Huéng din gidi
Phuong trinh dién phan: Cu(NO;), + H,O — Cu + 2HNO; + %Oz
0,1 0,1 0,05
Khdi lugng dung dich gidm chinh 1a kh6i lugng ctia Cu va O, tdch ra khdi
dung dich: Amyyism =0,1.64 +0,05.32 =8 (g) = Pdp an C.
Ciu 6: Khi dién phan 26 gam mudi iotua ctia mot kim loai X néng chay, thi thu
dugc 12,7 gam iot. Cong thi'c mudi iotua la:
A. Kl B. Cal, C. Nal D. Csl.
Huéng din gidi

Ta c6: n, =1—2-1:/—:O,05 mol
2 254

Phuong trinh dién phan: RI, ——> R + %12
ot 0,05
n
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= 9—’1.(MR+ 127n) =26 = Mz =133n
n

Cip nghiém phit hgp n = 1 va My = 133 (Cs) = Ddp an D.

Cau 7: Hoa tan 40 gam mudi CdSO, bi 4m vao nudc. D€ dién phin hét cadimi
trong dung dich cin dung dong dién 2,144A va thdi gian 4 gid, % H,0 chia
trong mudi la:

A. 18,4% B. 16,8% C. 18,6% D. 16%.
Huéng din giai:

Phuong trinh dién phan: CdSO, + HyO —— Cd + H,SO, + %02

0,16 0,16
Ap dung dinh luit Faraday, ta c6:
ALt 11221444

me, = = =17,92 = neg = 0,16 mol
€ " Fn 26.8.2 (&) “

Theo phudng trinh dién phén: Negso, = Nou = 0,16 mol

40 - 0,16.208

= % H,0 chia trong mudi = 100% =16,8% —> Pap dnB.

Cau 8: bién phan 300ml dung dich CuSO;, 0,2M vdi cutng dd dong dién 3,86A.
Khoi lugng kim loai thu dugc & catot sau khi dién phan 20 pht la:
A. 1,28 gam B. 1,536 gam C. 1,92 gam D. 3,84 gam.
Hudng din giai:
Ap dung dinh luit Faraday, ta c6:
me, = Al;"lr"‘ - 64'3’62;%;2'60 = 1,536 () = DdpanB.
Cau 9: Pién phin dung dich MSO, khi ¢ anot thu duge 0,672 lit khi (dktc) thi
thd'y khéi lugng catot ting 3,84 gam. Kim loai M la:
A. Cu B. Fe C. Ni D. Zn.
Hudéng din giai:
Khdi lugng catot tdng chinh 14 khdi lugng kim loai sinh ra bam vao.
0,672

Ta ¢c6: ny; = —— = 0,03 mol
22,4

Phuong trinh dién phan: MSO, + H,O —— M + H,S50, + %Oz

0,06 0,03
= My = — =64 (Cu) = PapanA
M 0,06 )
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Céu 10: C6 200ml dung dich hdn hdp Cu(NOs), va AgNO;. PE dién phan hét
ion kim loai trong dung dich can duing dong dién 0,402A; thdi gian 4 gid,
trén catot thoat ra 3,44 gam kim loai. Nong d6 mol/l cia Cu(NOs), va
AgNO; la:

A.0,1va0,2 B. 0,01 va 0,1 C.0,1va 0,01 D. 0,1 va 0,1.
Huéng din gidi
Goi AgNOs;: x mol
Cu(NO;),: y mol

S& mol electron trao ddi: n_ = IL_ 04024 0,06 moi
F 26,8
Thi ty dién phin G catot:
Agt + le — Ag
X X X
Cu** + 2¢ — Cu
y 2y y
108x + 64y = 3,44 (1) x=0,02
D{x + 2y = 0,06 2) = ly=002

= [AgNO, | = [Cu(NO,), | = %:0,11\4 = Pép 4nD.

Cau 11: Ti&n hanh dién phin (c6 mang ngin x6p) 500ml dung dich chira hon
hgp HC1 0,02M va NaCl 0,2M. Sau khi & anot bay ra 0,448 1it khi (dktc) thi
ngirng dién phan. Thé tich dung dich HNO; 0,IM cin @€ trung hda dung dich
thu dugc sau di€n phén la:

A. 200ml B. 300ml C. 250ml D. 400ml.
Huéng din giai
Ta ¢6: nycr = 0,01 mol ; ny,e; =0,01 mol;
Nghi g an = 0,02 mol

bién phin & anot:

2CI° -~ 2¢ —» CL,

0,04 0,04 0,02
= Jon CI" chua bi dién phin hét va s mol electron trao ddi n, = 0,04 mol.
Dbién phan & catot:

2H" + 2¢e > H,

0,01 0,01
2H20 + 2¢ - H2 + 20H"
0,03 0,03
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Phan tng trung hoa gitta dung dich HNO; va dung dich sau dién phan:
H" + OH - H,0
0,03 0,03

0,03 L,
= VHNO3 = —O-I— =0,3 (1) =300ml = Pdp an B.

Cau 12: Hoa tan 5 gam mudi ngdm nudc CuSO,.nH,0 rdi dem dién phin tdi
hoan toan, thu dugc dung dich A. Trung hoa dung dich A cin dung dich chita
1,6 gam NaOH. Gi4 tri clia n la:

A 4 B.5 C.6 D. 8.
Hudng din gidi

1,6
NaOH = 4—0 = 0,04 mol

Tacd: n
Phudng trinh dién phan:

CUSO4 + HQO —> Cu + HQSO4 + l/202

0,02 0,02
HZSO4 + 2NaOH - NHQSO4 + 2H20
0,02 0,04

= 0,02.(160+ 18n)=5 = n=5 = PdapanB.

Cau 13: bién phin dung dich mdt mudi nitrat kim loai v6i hiéu sud't dién phin
1a 100%, cudng do dong dién khong ddi 12 7,72A trong thdi gian 9 phut 22,5
gidy. Sau khi k&t thiic khdi lugng catot ting 1&n 4,86 gam do kim loai bam
vao. Kim loai d6 1a:

A.Cu B. Ag C. Hg D. Pb.
Huéng din gidi
Khoi lugng catot ting chinh 1a khdi htgng kim loai sinh ra bam vao.
Ap dung dinh lujt Faraday, ta ¢é:
= Alt > 4.86 = A.7,72.562,5
Fn 96500.2
Cépnghiémphi hgplan=1vad A=108 (Ag) = DapanB.

Cau 14: Ti€n hanh dién phan (c6 mang ngin x6p) dung dich X chita hdn hgp
gdm 0,02 mol HCI va 0,05 mol NaCl véi cudng d6 dong dién 1a 1,93A trong
thdi gian 3000 gidy, thu duge dung dich Y. Néu cho quy tim vao X va Y thi
thdy:

A. X lam dé quy tim, Y 1am xanh quy tim
B. X 1am dé quy tim, Y lam d4 quy tim

= A=108n

m
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C. X lam dd quy tim, Y khong d8i mau quy tim
D. X khdng d8i mau quy tim, Y lam xanh quy tim.

Hudéng din gidi:
Tacé: n = 0,07 mol
a
S8 mol electron trao d8i: n, = It _ 1933000 _ 0,06 mol
“ F 96500

Pién phin § anot:
2Cr - 2¢ —» Cl;
0,06 0,06 0,03
=> Jon CI” chua bi dién phan hét, do d6 nudc chua bi dién phén
Thi tr dién phin § catot:
2H" + 2¢ > H,

0,02 0,02
2H,0 +2¢ —» H, + 20H"
0,04 0,04

Trong dung dich X ¢é axit lam quy tim héa d3, trong dung dich Y sau dién
phan c6 OH™ lam quy tim héa xanh.
= Pdp an A.

Cau 15: Pién phian 500ml dung dich AgNO; véi dién cyc trd cho dé€n khi catot
bit ddu ¢6 khi thodt ra thi ngirng. D€ trung hoa dung dich sau dién phin cin
800ml dung dich NaOH IM. Biét I = 20A, néng dd mol/l cta dung dich
AgNO; va thoi gian dién phéan la:

A. 0,8M; 3860s B. 1,6M: 3860s C.3,2M; 360s  D. 0,4M; 380s.
Hudng din gidi:

Ta ¢é: np.on = 1.0,8 =0,8 mol

Phuong trinh dién phan: 2AgNO; + H;O —— 2Ag + 2HNO; + 20,

0,8 08 08
HNO; + NaOH ——> NaNO; + H,0
0.8 0,8
8
= [AgNO, | = %’-5- =1,6M

Ap dung dinh luit Faraday, ta c6:
ALt m,,.-F-n " 0,8.108.96500.1
Ay =TT =1 = =
& Fn Al 108.20
= Ddp an B.

=3860s

m
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C4u 16: Dién phian c6 mang ngin 150ml dung dich BaCl,. Khi thoét ra & anot ¢6
thé tich 1a 112ml (dktc). Dung dich cdn lai trong binh dién phan sau khi dugc
trung hoa bing HNO; da phan tng vira da v6i 20g dung dich AgNO; 17%. Nong
d6 mol dung dich BaCl, trudc dién phan la:

A. 0,01M B.0,1M C. 1M D. 2M.
' Hudéng din giai
Ta cé: Mynigana = ﬂl% = 0,005 mol
22,4
20.17

nAgNO3 = -lo—oﬁb— = 0,02 mol

Dung dich sau dién phin dugc trung hoa bing dung dich HNOs, ¢6 phdn ting
v8i AgNOs, chifng t6 ion C1 chua bi dién phén hét.
2CI - 2¢ —» CL

0,01 0,005
Cl' + Ag" — AgCl
0,02 0,02

= n - btdu = 0,01 + 0,02 = 0,03 mol

1 1

= nBaCl2 = EnCl‘ = 50,03 = 0,015 mol .
01
= [BaClJ = %_TS_S_: 0,IM = PapanB.

Céau 17: bién phin 200ml dung dich muéi nitrat kim loai M héa tri I dién cuc
trd cho d€n khi bé mat catot xudt hién bot khi thi ngirng dién phan. P& trung
hda dung dich sau dién phin phdi cin 250ml dung dich NaOH 0,8M. Néng

dd mol mudi nitrat 1a:

A. [MNO;3;] = IM B. [MNOs] =0,1M
C. [MNO,] = 2M D. [MNO;] = 0,01 1M.
Hudéng din gidi

Ta c6: nn.on = 0,8.0,25 = 0,2 mol
Phuong trinh dién phan: 2MNO; + H,O —— 2M + 2HNO; + %20,

0,2 02 0,2
Phdn @ng trung hda: HNO; + NaOH —— NaNO; + H,0
0,2 0,2
= [MNO, | = 92 _1M = pépénA.
0,2
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Cau 18: bién phian dung dich AgNO; trong thdi gian 15 phit, thu dugc 0,432g
Ag & catot. Sau d6 d€ 1am k&t tda hét ion Ag” con lai trong dung dich sau
dién phan cin dung 25ml dung dich NaCl 0,4M. Cudng do dong dién va khéi
lugng AgNO; ban dau la:

A. =~0,49A,2,38¢g B. ~0,429A, 23.8¢g

C. =0,49A, 2,38¢ D. =0,429A, 2,38g.
Huéng din giai

Ta cé: nnuer = 0,4.0,025 = 0,01 mol; n,, = 0,004 mol

Ap dung dinh luit Faraday, ta cé:

m, .F.n 3
m,. = Alt oo DAy _ 0,432.96500.1 ~ 0.429A
£ Fn At 108.15.60
Phuong trinh dién phan: 2AgNO; + H,O —— 2Ag + 2HNO; + %0,
0,004 0,004

Phéin @ng két tha ion Ag” :
CI" + Ag" — AgCl
0,01 0,01
= 1 p g0, it = 0,004 + 0,01 = 0,014 mol

= M0, = 0014.170 = 2,38 (9)

= Pdp anD.
Céu 19: Pién phian 400ml dung dich 2 mudi KCI va CuCl; véi dién cuc tré va

mang ngin cho dén khi & anot thodt ra 3 36 lit khi (dktc) thi ngiing dién

phian. D€ trung hda dung dich sau dién phan cin 100ml dung dich HNO;

0,6M. Dung dich sau trung hoa tic dung véi AgNO; du sinh ra 2,87 gam két

tia tring. Nong d6 mol cia mdi muéi trong dung dich trudc dién phin la:

A. [CuCl,] = 0,3M; [KCI] = 0,02M B. [CuCl,: = 0,25M; [KCl] = 3M

C. [CuCl;} = 2,5M; [KCT] = 0,3M D. [CuClLj =0,3M; [KCI] = 0,2M.

Huéng din gidi
Tacod: Mniaane = ;236 = 0,15 mol ; Naucr = %

nHNO3 =0,6.0,1 = 0,06 mol

= 0,02 mol

bit: KC1: x mol Cu* : y mol
CuCl; : y mol {Cl’ : (x + 2y) mol
Dung dich sau dién phin phdi trung hoa biing dung dich HNO;, ching 6 &
catot ion Cu** da dién phan hét va H,0 di bi didn phin.
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Cu** + 2 — Cu

y 2y
2H,0 + 2¢ — H; + 20H"
0,06 0,06
Phan @ng trung hda: H® + OH™ — H,0

0,06 0,06

Dung dich sau khi trung hoa tdc dung vdi AgNO; sinh ra két tia tring, chitng
té & anot ion CI” chura bi dién phdn hét. Vay khi thodtra & anot 1a khi Cl,.

2CI - 2¢e > Ch ’

03 03 0,15

CI" + Ag" —» AgCl

0,02 0,02
= N badu = 0,3+ 0,02 =0,32 mol

Hay x + 2y = 0,32 (1)
Duya vao ban phan dng ¢ catot ta ¢6: n, =2y + 0,06 =0,3 = y =0,12 mol

Tt (1) = x = 0,08 mol :[KCI] = 0,2M

[cucl, ] = 012 _3M = PapanD.
0,4

)

Céu 20: DBién phan néng chdy a gam mdt mudi X tao béi kim loai M va mdot
halogen thu duge 0,224 1it khi nguyén chat (dktc). Ciing a gam X trén néu
hoa tan vao 100ml dung dich HCI 0,5M réi cho tic dung véi AgNO; du thi
thu dugce 7,175 gam k&t tia. Halogen do la:

A. Flo B. Clo C. Brom D. Iot.
Hudéng dan gidi
Tacé: n, = 0,224 =0,01 mol; nyey = 0,5.0,1 =0,05 mol
2 224

Gié str mudi MX, khong tic dung véi dung dich AgNO; dv = cii ¢6 HCl tdc
dung v3i AgNO; du tao két tia AgCl.

HCl + AgNO; — AgCld + HNO,

0,05 0,05
= Magar =0,05.143,5 = 7,175 (g) = my 4 cho-
= Diéu gia st 1a diing = mudi d6 1A mudi ciia flo = Ddp 4n A.

Céau 21: Pi¢n phan dung dich chita NaOH 0,01M va Na,SO, 0,01M. pH dung dich
sau dién phén (gid st thé tich dung dich thay ddi khong dang k€) 1a:

A.pH=2 B.pH=8 C.pH=12 D. pH = 10.
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Huéng din gidi
Pién phén dung dich chita NaOH va Na,SO, thyc chit 1a qud trinh dién phin
H,0.
Vi thé tich dung dich khong d6i
= [OH] = [NaOH] = 0,01 = 10"°M khéng d3i.
= pOH=2 = pH =12
= Pap an C.

C4au 22: Dién phin 100ml dung dich chifa NaCl vdi dién cuc trd, ¢6 mang ngin

vdi cudng d6 dong dién 1a 1,93A. (Thé tich dung dich sau dién phin xem nhu
khong d8i, hidu sui't dién phan 100%). Thdi gian dién phan d€ dugc dung
dich c6 pH = 12 la:
A. 100s B. 50s C. 150s D. 200s.
Huéng din gidi
Dung dich ¢c6 pH =12 = pOH=2 = [OH] =107 =0,01M
= o= 0,01.0,1 = 0,001 mol

Ta c6 ban phdan tng & anot:
2H,0 - 2¢ —» H, + 20H
0,001 0,001
Ta c6 s6 mol electron trao ddi: n, = nOH_ = (,001 mol

It . n.F 000196500

T cong thiic: n, == =t = 50s = DPdp anB.
F I 1,93

Cau 23: bién phian 200ml dung dich CuSO, (dung dich X) vdi dién cuc trg, sau

thdi gian ngitng dién phan thi thdy khoi lugng X gidm. Dung dich sau dién
phin tdc dung vira di véi 500ml dung dich BaCl, 0,3M tao k&t tla tring.
Cho bié&t khéi lugng riéng dung dich CuSO,4 12 1,25 g/ml, sau dién phén
lugng H,O bay hdi khong déng ké. Nong d6 mol/l va ndéng d6 % dung dich
CuSO;, trudc di€n phén la:
A.0,35M; 8% B.0,52; 10% C.0,75M;9,6% D. 0,49M; 12%.
Huéng din gidi

Dién phian dung dich CuSO,, sau mdt thdi gian thi thiy khéi lugng  dung dich
gidm, ching té ¢6 phdn ng x4y ra. Nhung lugng CuSO, di dién phin bao
nhiéu ta khong tinh dugc. Khi dién phin dung dich CuSO,, ion SO,* khong
bi dién phian nén s& mol ion SO,* khong thay ddi trong qud trinh dién phan.
Tacé: ng,~. =0,3.0,5=0,15 mol

2
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Phin ting: Ba®* + SO~ — BaSO4l
0,15 0,15
() 15

= [CuSO =0,75M
[ 4] 0.2
5. y
Va C%(CuSO,)= M—QIOO% =9,60 = Papan C.
200.1,25

C4au 24: Pi¢n phin (¢ mang ngin, dién cuc trg) 100ml dung dich CuSO, 0,1M
vd NaCl 0,1M véi [ = 0,5A. Hiéu suit di¢n phan 100%, dung dich sau dién
.phan c6 pH = 2. Thdi gian dién phén la:
A. 1930s B. 3860s C.2123s D. 2895s.
Huéng din gidi
Ta c6: Newso, = Maact = 0,01 mol

CuSO4 + 2NaCl —— Cu + Cl; + Na,SO; (1)
0,005 0,01 0,005
Dung dich sau dién phdn ¢6 pH = 2, chitng t6 sau (1) NaCl da hét va
CuSO, hi dién phan tiép tao mdi trudng axit.
CuSO; + H,O0 —— Cu + H,SO, + 20, (2)
0,0005  0,0005
Sau di¢cnphin: [ H']=10"M = n , = 0,1.0,01 = 0,001 mol

H+
= “sto4 = 0,0005 mol = nc¢, = 0,0005 mol

= T8ng s6 mol Cu thu dugce tir (1) va (2) = 0,0055 < 0,01 = CuSO, chua h&t.
Ap dung dinh luit Faraday, ta c6:
Alt . mq,.Fn  0,0055.64.96500.2

me. = —— t= = — = 2123s = DPdp 4n C.
€ Fn Al 64.0,5 P

Cau 25: bién phin dung dich chita m (g) hdn hgp 2 mudi CuSO, va NaCl véi
cudng dj dong dlen I=5A cho d&n khi & 2 dién cuc H,O ciing dién phéan thi
dirng lai. Dung dich sau dién phin hoa tan vita dd 1,6g CuO va § anot clia
binh dién phin cé 448ml khi bay ra (dktc). Gid tri cia m a:

AJ5.97g "B.4,8¢g C. 4,95 D. 3,875g.
Huéng din giai

1,6 0,448
ceo =TT = 0,02 mol ; Nghi G anot =

Tacod: n = 0,02 mol

2

Phuong trinh dién phﬁn:_ CuSO4 +2NaCl —— Cu + Cl, + Na,SO, (1)
0,01 0,02 0,01
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Dung dich sau dién phin hoa tan dugc CuO
=> Sau (1) CuSO, cdn du va tiép tuc bi dién phan.

CuSO, + H, O —> Cu + HzSO4 + %02 (2)
0,02 0,02 0,01

CuO + H,SO, ——> CuSO, + H,O
0,02 0,02

Theo (2): no2 = 0,01 mol = nClz(l) =0,02 - 0,01 = 0,01 mol
Theo (1) va (2) = Newso, = 0,01 + 0,02 = 0,03 mol

Nact = 0,02 mol
= m=0,03.160 + 0,02.58,5=5,97 (g)=> Pap an A.

Cau 26: Pién phan dung dich hdn hgp CuSO, va KCI. Khi thdy & cd 2 dién cuc
trd déu c6 bot khi thodt ra thi ngit dong dién. K&t qua & anot c6 448ml khi
(dktc) thodt ra, con dung dich sau dién phin c6 th€ hoa tan t5i da 0,8g MgO.
Khéi lwgng dung dich sau dién phin gidm bao nhiéu gam (coi H,O bay hdi
khéng déng ké).

A.2,14g B. 4,62¢g C.2,95g D. 2,89g.
Hudéng din gidi
08 = 0,02 mol D danoy = 0.448
40 [y 7 2 A((

Phuong trinh dién phan\ CuSO4 + 2KC1 — Ciu + Clz ~+ KZSO4 @)

C‘/ ~ L :f VVE",;‘/{JJ 001 001
»é

Ta ¢6: Dpeo = =0, 02 mol

Dung dich sau dién phan hoa tan dtrdc MgO o S
= Sau (1) CuSO, con du va ti€p tuc bi dién phan SO A

CuSO; + H,O —— Cu + H,SO; + _2'02 2)

0,02 0,02 0,01
MgO + H,SO, —— MgSO4 + H,0
0,02 0,02
Theo (2): no2 = 0,01 mol = anm =0,02 -0,01=0,01 mol

Theo (1) va (2) = n, =001 + 0,02 = 0,03 mol
= AMyggiam = Mg, + mClz +m02 =0,03.64 +0,01.71 +0,01.32 =2,95(g)

= PapanC.
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Chuyén de 11.

PHUGNG PHAP QUY POl
A.NOI DUNG PHUONG PHAP

Mot s6 bai todn héa hoc cé thé gidi nhanh bing cdc phudng phdp bio toin
electron, bdo toan nguyén ti, bio toan khdi lugng song phudng phdp quy
ddi ciing tim ra ddp sd rdt nhanh va d6 12 phuong phdp tuong ddi wu viét,
c6 thé van dung vao cdc bai tip tric nghiém d€ phin loai hoc sinh.

1. Nguyén téc chung

Quy d8i 1a mot phuong phép bién dbi todn hoc nhiim dua bai todn ban diu

12 mot hdn hgp phie tap vé dang don gidn hon, qua dé lam cho cdc phép

tinh trd nén dang, thudn tién.

Khi dp dung phuong phap quy d6i phai tuan théi 2 nguyén tic sau :

+ Bdo toan nguyén 1.

+ Bdo toan s8 oxi hod.

2. Céc chd ¥ khi 4p dung phudng phép quy déi

1. Khi quy d8i hén hgp nhiéu chat (hdn hgp X) (tir ba chat trd 1én) thanh
hdn hgp hai chdt hay chi cdn mdt chat ta phdi bdo toan s& mol nguyén
t6 va bdo toan khéi lugng hdn hop.

2. C6 thé quy d6i hdn hgp X vé bat ky cap chit ndo, tham chi quy d6i v& mot
chét. Tuy nhién ta nén chon cip chdt nao don gidn c6 it phan ng oxi héa
khtt nha't &€ don gidn viéc tinh ton.

3. Trong qud trinh tinh todn theo phuong phap quy d&i dbi khi ta gip s6 4m
d6 1a do sy b trir khéi lugng cla cdc chat trong hdn hop. Trong trudng
hgp nay ta van tinh todn binh thudng va k&t qud cubi cing van thda min.

4. Khi quy d6i hén hgp X v& mdt chat la Fe,O, thi oxit Fe,O, tim dudc chi
12 oxit gid dinh khong cé thyc.

5. Phuong 4n quy d8i t6t nhit, ¢ tinh khdi quat cao nhdt 1a quy d6i thing
v€ cdc nguyén i twdng Wng. Pay la phudng 4n cho 18i gidi nhanh, gon

va dé& hi€u biéu thi ding ban cha't hod hoc.
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B. BAI TAP MINH HOA

Dang 1. Cac bai toan quy ddi cda sit

N&u d& bai cho hdn hdp gdm cdc chét Fe, Fe,0;, Fe;04, FeO thi ta c6 thé
quy d&i thanh hdn hgp FeO va Fe,0;.

N&u dé& bai cho hdn hop gdm cdc chit Fe,0;, Fe;04, FeO thi ta ¢ thé quy
d6i thanh hdn hop FeO va Fe,0s.

N&u dé bai cho hdn hgp gdm cic chit Fe,0s, Fe;04, FeO vdi s6 mol FeO
va Fe,0; biing nhau thi ta ¢6 thé quy d6i thanh Fe;0s.

Hbn hop gbm Fe, Fe,03, Fe;04, FeO ¢6 thé quy d6i thanh hdn hgp gdm Fe
va O

H6n hgp gdm FeS, FeS,, Fe, S c6 thé quy ddi thanh hén hgp gdm Fe va S

Céu 1: Hoa tan hoan toin 2,44 gam hdn hop bot X gébm Fe,O, va Cu bing dung

dich H,SO, dic néng (dw). Sau phdn itng thu dugc 0,504 lit khi SO, (sdn
phiam khir duy nh4't, & dkic) va dung dich chita 6,6 gam hdn hgp mudi sunfat.
Phin trim khdi lugng ctia Cu trong X 1a

A. 39,34%. B. 65,57%. C. 26,23%. D. 13,11%.
(Trich dé thi tuyén sinh Pai hoc kh6i B ndm 2010)
Hudéng din giai
Fe :amol
P T A FlFe O N x A
Qui do6i hon hgp X gdm ¥*“hanh hon hgp Y gom {O :bmol
CiCu .

Cu :cmol

Vi H,S0, dic, néng du = Fe bi oxi héa thanh Fe**
Viy 2 mudi sunfat 1a Fe,(SO,); va CuSO,
Ta co: Ng,, = 0,0225 mol

2

-2

Fe — 3¢ > Fe** O +2 —> O
a 3a a b 2b

+6 +4
Cu - 2e —» Cu** S +2 > SO,
c 2 c 0,045 0,0225

Ap dung dinh luat bdo toan electron ta c6:
3a+2c=2b+0,045 = 3a+2c-2b=0,045 (1)
Mitkhdc: my, = 56a + 16 + 64¢c = 2,44 (2)
Mpysi = 200a + 160c = 6,6 (3)
Tir (1), (2) va (3) = a = 0,025; b =0,025; ¢ = 0,01
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0:01.6% 100 = 26.23% = Pip én C.

= %Cu =

Cau 2: Hoa tan hoan toan 20,88 gam mdt oxit sit bing dung dich H,SO, dic,
néng thu dugc dung dich X va 3,248 lit khi SO, (sin phim khir duy nhAit, §
dktc). CH can dung dich X, thu dugc m gam mudi sunfat khan. Gid tri cia m 14
A. 522, B.48/4. C. 54,0. D. 58.,0.

(Trich dé thi tuvén sinh Pai hoc khédi B)
Huéng din giai ‘
Ta cé: Nso, = 0,145 mol
Quy ddi 20,88g oxit sit Fe,0, thanh 20,88g Fe va O

Goi ngp. = X mol; ng =y mol
Qud trinh nhudng e: Fe - 3e — Fe™

X 3x

0 -2
Qua4 trinh nhan e: O+ 2¢ >0

y 2y

+6 +4

S+ 2 - S0,

0,29 0,145

Ap dung PL bio toan ¢, ta c6: 3x = 2y +0,2=3x -2y =0,29 )
Mit khdc: 56x + 16y = 20,88 (2)

Tu (1) va(2) >x=0,29; y=0,29

Mudi sinh ra la mudi Fe,(SO,);. Ap dung PL b4o toan nguyén 5 ta c6:
My (S04) = %nFC =0,145mol = m Fey(S04)3 = 0,145.400 = 58 (g)

= Pap an D.

Céu 3: Cho m gam hén hgp X gdm FeO, Fc,0s, Fe;04 vao mot lugng vira di
dung dich HC1 2M, thu dugc dung dich Y ¢6 ti 1& s8 mol Fe** va Fe** 1a 1: 2.
Chia Y thanh hai phan bing nhau. C6 can phin mot thu dugc m; gam mudi
khan. Suc khi clo (du) vao phan hai, ¢4 can dung dich sau phin @&ng thu dugc
m, gam mudi khan. Bi€t m, - m, = 0,71. Thé tich dung dich HC1 da diing 1a
A. 160ml B. 80ml C. 240ml D. 320ml

(Trich dé tuyén sinh Cao ddng khéi A,B)
Huéng din gidi
Qui d8i hdn hgp X gdm FeO, Fe,0;, Fe;0, thanh hdn hdp X gém FeO,
Fe, 0.
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FeO + 2HC] —» FeCl, + H,O (1)

0,08 0,04
Fe,O; + 6HCl — 2FeCl; + 3H,O0 (2)
0,24 0,08

. +Cl, du
ddy gém[ FCCIZ / Pl T—» m; g (FCCIZ, FCCI3)
FeCl, a P2 _C0wn  m,gFeCly
Ap dung BL bdo toan khdi luong ta c6:
0,71
Mgy, =m,—m = 0,71g > Ny, = ETH =0,01 mol

2FeCl, + Cl, —> 2FeCls

0,02 0,01
Theo dé&: n 'n

P
Fe**t Fc3+

Viay ddY c6 0,04 mol FeCl, va 0,08 mol FeCls
Theo ptptr (1), (2) ta cé: ZnHC1 = 0,08 + 0,24 = 0,32 mol
= Vygna=0,32:2 =0,16 (lit) = 160ml
= PdpanA.

C4u 3: Cho 9,12 gam hdn hgp gbm FeO, Fe,0s, Fe;0, tic dung véi dung dich
HCI du. Sau khi cdc phdn @ng x4y ra hoan toan, thu dugc dung dich Y. C6
can Y thu dugc 7,62 gam FeCl; va m gam FeCl,. Gid tri clia m la:

=1:2= nFeC]3 = 0,04 mol

A.9,75 B. 8,75 C. 17,80 D. 6,50.
(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi
Xem Fe;0,4 la FeO.Fe,0;.
Ta c6: nFCC]Z = 7[—2(272— = 0,06 (mol)
FeO + 2HCI — FeCl, + H,O
0,06 0,06
= nFe203 = &12006—’-7—2— = 0,03 (mol)
Fe,0; + 6HCI —» 2FeCl; + 3H,0
0,03 0,06

= M, = 0,06.162,5 = 9,75 (g)

= DPdp dn A.
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Cau 4: P€ hoa tan hoan toan 2,32 (g) hdn hgp gbm FeO, Fe;0, va Fe,0; (trong
d6 s6 mol FeO bing s& mol Fe,0;), can diing vira dd V 1it dung dich HCl IM.
Gid tri cia V la:

A. 0,08 B. 0,18 C.0,23 D. 0,16.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din giai
Vi s& mol FeO bing s6 mol Fe,O; nén quy ddi hdn hgp FeO, Fe;0, va Fe,0,
thanh Fe;O,.
Ta co: nFe304 = 32;22 =0,01 mol
Phuong trinh phan tng:
Fe;O, + 8HClI — FeCl, + 2FeCl; + 4H,O

001 008
= Vye = 0—10-25 = 0,08 lit = Dapdn A.

Cau 5: Cho 11,36 gam hdn hop gdm Fe, FeO, Fe,0; va Fe;O, phin tng hét vdi
dung dich HNO; lodng du, thu dugc 1,344 lit khi NO (sidn phdm khit duy nhat
& dkic) va dung dich X. Co can dung dich X thu dugc m gam mudi khan. Gid
tri ctia m la:
A. 38,72 B. 35,50 C. 49,09 D. 34,36.

(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din giai

* Cach 1:
Quy d&i hdn hop Fe, FcO, Fe,0; , Fe;04 thanh Fe va Fe,0;.
Fe + 4HNO; — Fe(NO;3); + NO + 2H,O

0,06 0,06 0,06
11,36-0,06.56
= Dy, = o = 0,05 mol
F6303 + 6HNO; —> ZFC(NOﬂx + 3HQO
0,05 0,1

VAy: M = (0,1 +0,06).242 = 38,72 () = Dép 4n A.
* Cach 2:

Xem hdn hop Fe, FeO, Fe,0; , Fe;0; chi gdm 2 nguyén 6 Fe va O.
Fe:xmol  sunoy {F(-:(NO‘?)3 :x mol

Ta ¢6 sd db:
NO

Ta c6: 56x + 16y = 11,36 (H

O :ymol
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: 0 +3
- Qué trinh nhudng elecron: ~ Fe — 3¢ —— Fe
X 3x
- Qu4 trinh nhan electron: O+ 2 ——>0
| y 2y
+5 +2
N + 3¢ —— N
0,18 0,06

Ap dung dinh luit bio toan electron, ta ¢6: 3x = 2y + 0,18 (2)
Tir (1) va (2) = x=0,16 mol va y = 0,15 mol.
= Menog), = 0,16.242 = 38,72 (g) = Pap an A.

Cau 6: Nung 8,4 gam Fe trong khong khi, sau phan @ng thu dugc m gam cht
rin X g6m Fe, Fe,0s, Fe;0,, FeO. Hoa tan m gam hon hgp X vao dung dich
HNO; dv thu dudc 2,24 lit khi NO, (dktc) 14 sin phaim khtt duy nhat. Gid tri
clia m la
A. 11,2 gam. B. 10,2 gam. C.7,2 gam. D. 6,9 gam.

Huéng din giai

e Quyhdn hop X vé hai chdt Fe va Fe-O3:

Hoa tan hén hdp X vao dung dich HNO; du'ta ¢6
Fe + 6HNO; —> Fe(NOs); + 3NO, +3H,0

0.1 < 0,1 mol
3
=> S8 mol ctia nguyén ti Fe tao oxit Fe,0s 12
.84 01035 035
e s6 3 3 Fe203 3x2
0,1 0,35

Viy: my =mg, + Mg, o, = my =—3—><56+ x160 = 11,2 gam.

o Quy hén hop X vé hai chdt FeO va Fe:Oy:
FeO + 4HNO; —— Fe(NO;3); + NO, + 2H,0

0.1 < 0.1 mol
2Fe +0, —> 2FcO
I 0.1 mol
Tac6: 0.15mol 1 - mo
4Fe + 302 _— 2F€203
0,05 N 0,025 mol
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m] 2, = 0,1x72 + 0,025x160 = 11,2 gam.
)2

Chii y: Vin c6 thé quy hdn hgp X vé hai chdt (FeO va Fe;0;) hoidc (Fe va
FeO), hoidc (Fe va Fe;0,) nhung vi¢ce giai trd nén phic tap hon (cu thé 13 ta
phéi dit An s6 mol mdi chat, 14p hé phuong trinh, gidi hé phuong trinh hai &n
s0).

o Quy hdn hgp X vé mit chdt la Fe,O,:

Fe,Oy + (6x — 2y)HNO; —— Fe(NOs); + (3x — 2y)NO; + (3x — y)H,0

0.1 mol < 0,1 mol.
3x -2y
8,4 0,1.x X 6
= N, === — —=— mol.

56 3x-2y y
Viy cOng thitc quy d61 1a Fe,0; (M = 448) va
N o = 0.1
€677 3x6-2x7
= my =0,025x448 = 11,2 gam = Pap dn A
Nhén xét: Quy dSi hdn hgp gdm Fe, FcO, Fc,0s, Fe;04 v& hdn hop hai chilt 1a
FcO, Fe,0; 1a don gidn nhat.
Cau 7: Hoa tan hét m gam hdn hgp gdbm FeO, Fe; 04 va Fe,0; ¢6 56 mol biing
nhau trong dung dich HNO; thu duge 2,688 1it NO (dktc). Gid tri ctia m 1a:
A. 70,82 gam B. 83,52 gam C. 62,64 gam D. 41,76 gam.
Huéng din gidi

= (3,025 mol.

2,688
Ta ¢6: ny= —— = (0,12 mol
NO— 924

Goi 56 mol clia mdi oxit 12 x mol. Xem Fe;04 1a hdn hgp FeO va Fe,0;.
Do d6, hdn hdp gdm FeO va Fe,0; déu ¢6 2x mol.
Khi tdc dung vdi HNO; chi ¢6 FeO tham gia phdn @ng oxi hda khit tao NO.

+2 +3

Fe - le —— Fe

2x 2x

+5 +2

N + 3¢ —— N
0,36 0,12

2x =0,36 = x=0,18 mol.

m = Mg + chz =2.0,18.(72 +160) =83,52 g

= Dap anB.
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Cau 8: Hoa tan hoan toan 49,6 (g) hdn hgp X gom Fe, FeO, Fe,0s, Fe;0, bing
dung dich H,SO, dic néng, thu duge dung dich Y va 8,96 lit SO, (dktc). %
kh&i lugng clia nguyén t§ oxi trong hdn hgp X la:

A. 40,24% B. 30,7% C.20,97% D. 37,5%.
Huéng din gidi
; 8,96
Ta c¢é: nS02 = m = 0,4 mol
Quy d6i hdn hgp X gdm Fe va O (stt dung phuong phdp quy déi).
Goi: ng. = xmol va ng = y mol

= 56x + 16y =49,6 (g) (1)
0 +3
- Qud trinh nhudng electron: Fe — 3¢ —> Fe
X 3x
+h +4
- Quad trinh nhan clectron: S +2¢c —> S
0.8 0.4

0 )
O + 2 —0

y 2y
Ap dung dinh luit bio toin electron, ta ¢6:
3x=0,8 42y hay3x -2y=0,8 (2)

Tu (1), (2) = x=0,7mol va y = 0,65 mol
0,65.16
9,6
Cau 9: Nung 8,96 gam Fe trong khong khi duge hén hgp A gdm FeO, Fe;0,,
Fe,0;. A hoa tan vira vdn trong dung dich chita 0,5 mol HNO;, bay ra khi NO

la sén phd&m khit duy nhat. S8 mol NO bay ra la.
A. 0,01 B. 0,04. C. 0,03.D. 0,02.
Huéng din gidi

Vay: %0 (trong hhX) =

100% = 20,97% => Dép 4n C.

8,96

Ta c6: ng, =2""=(,16mol

Quy hdn hgp A gdm (FeO, Fe;0,, Fe,03) thanh hdn hgp (FeO, Fe,03) ta ¢
phuong trinh:
2Fe + O, —> 2FeO

X — X
4Fe + 30, —— 2Fe,0s
y - y/2
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3FeO + IOHNO; —— 3Fe(NOs); + NO + 2H,0

x — 1x/3 - x/3
F6203 + 6HNO"; —> ZFC(NOQ; + 3HQO
y2  — 3y

HE phudng trinh: ¢ [ox

x+y=0.16 x = 0,06 mol
3y =0,5 - { ,

—_— =(),

3 y

y =0,1 mol

Ny, = 9—396— =0,02mol = Bap anD.

Cau 10: Hoa tan h&ét m gam hén hgp X gdm FeO, Fe,0;, Fe;0, bing HNO; dic
néng thu dugc 4,48 lit khi NO, (dktc). Cd can dung dich sau phan tng thu
dugc 145,2 gam mudi khan gid tri cia m 1a
A. 35,7 gam. B. 46,4 gam C. 15,8 gam. D. 77,7 gam.

Huéng dan gidi

Cach 1:

Quy hdn hgp X vé hdn hdp hai chit FeO va Fe,0s ta ¢6
FeO + 4HNO; —— Fe(NOs); + NO, + 2H,0

0,2 mo! «—————— 0,2 mol « 0,2 mol

Fe,03; + 6HNO; —— 2Fe(NOs); + 3H,0

0,2 mol ¢«——————0,4 mol

145,2

nFc(NO3)3 = —é:‘zz— =0,6 mol = my = 0,2x(72 + 160) =464 gam

= DPdp an B.

Cach 2:
Quy d8i hdn hgp X gbm 2 nguyén t& Fe va O, goi np = a mol
0 +3
- Qud trinh nhudng clectron:  Fe — 3¢ ——> Fe
0,6 L8 0,6
0 -2
- Qua4 trinh nhin electron: O+ 2 —>0O
a 2a
+5 +4
N +le —— N
0,2 0,2

Ap dung dinh luit bdo toan electron, ta ¢6: 1,8 = 2a+ 0,2 = a=0,8 mol
VAy: myx = mp. + mgo =0,6.56 + 0,8.16 =464 (g) = Pdp an B.
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Cich 3:
Quy d&i hén hgp X thanh Fe,0,,
Fe;0, + I0HNO; — 3Fe(NO;); + NO; + 5H,0
0,2 0,2
= Mppx = Mge0, = 0,2.232=46,4 (g) = DPapanB.

Cau 11: D€ khit hoan toan 3,04 gam hdn hgp X gdm FeO, Fe,0;, Fe;0; thi can
0,05 mol H,. Mit khdc hda tan hoan toan 3,04 gam hdn hgp X trong dung
dich H,SO, dic néng thi thu duge (hé tich khi SO, (sin pham khit duy nhat, &
dktc) 1a.

A. 224ml. B. 448ml. C. 336ml. D. 112ml.
Huéng din gidi
Quy hdn hgp X vé hdn hgp hai chit FcO va Fe,0; véi s6 mol 12 x, y, ta ¢6:

FeO + H, —~ s Fe + H,0

X y

Fe,05 + 3H, —“» 2Fe¢ + 3H,0
X 3y
x+3y=0,05 N x = 0,02 mol
72x +160y =3,04 y =0,01 mol

2FeO + 4H,SO; ——> Fey(S§04): + SO, + 4H,0
0,02 > 0,01 mol
Viy: Vs<)2 =0,01x22,4 = 0,224 1it (hay 224ml) = Pdp an A.

Cau 12: Nung m gam bot sdt trong oxi, thu dugc 3 gam hdn hdp chat rin X. Hoa
tan hé&t hdn hdp X trong dung dich HNO; (du) thodt ra 0,56 lit NO (dkte) (1a
san pham khit duy nhat). Gi4 tri ctia m [a
A. 2,52 gam. B. 2,22 gam. C.2,62gam. - D.2,32gam.

Huéng din gidi
Quy hdn hgp chatrin X vé hai chat Fe, Fe,0x:
Fe + 4HNO; —— Fe(NO3); + NO +2H;0
0,025 “«— 0,025 <« 0,025 mol
= Mg, o, =3 56x0,025 = 16 gam

1,6

= Mg (1rong Fey04) = 160 x2 =0,02 mol

= mpg, = 56x(0,025 + 0,02) = 2,52 gam = DPdp an A.
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Cau 13: Hon hop X gdm (Fe, Fe,0s, Fe;0,, FeO) v6i s6 mol mbi chit 1a 0,1
mol, hoa tan hét vao dung dich Y gom (HCI vd H,SO, lodng) dv thu dugc
dung dich Z. Nho tir tr dung dich Cu(NOs), IM vao dung dich Z cho t6i khi
ngung thodt khi NO. Thé tich dung dich Cu(NOs), cin diing va th€ tich khi
thodt ra d dktc thudc phuong dn nao?

A.25ml; 1,12 1it. B. 0,5 lit; 22,4 lit.
C. 50ml; 2,24 lit. D. 50ml; 1,12 lit.

Huéng din gidi
Quy hdn hgp 0,1 mol Fe,05 va 0,1 mol FeO thanh 0,1 mol Fe;0,.
Hén hgp X gdm: Fe;0, 0,2 mol; Fe 0,1 mol + dung dich Y
Fe;04 + 8H" —— Fe™ + 2Fe™ + 4H,0

0,2 —> 0,2 0,4 mol
Fe + 2H* ——» Fe’ + H,T
0,1 - 0,1 mol

Dung dich Z: (Fe?**: 0,3 mol; Fe'*: 0,4 mol) + Cu(NO3),:
3Fe** + NOy” + 4H* —— 3Fe* + NOT + 2H,0
0,3 0,1 0,1 mol

= Vo= 0,1x22.4 = 2,24 lit.

n =—n = (0,05 mol.
CuNO3) 2 "NO3

0,05
v, =
d?cuNoy), |

= (0,05 lit (hay 50ml)

= PapanC.

Cau 14: Hoa tan hoan toan 49,6 gam hdn hop X gém Fe, FeO, Fe,0,, Fe;04
bing H,SO, dic néng thu dude dung dich Y va 8,96 lit khi SO, (dktc).

a) Tinh phin trim khdi lugng oxi trong hdén hgp X.

A. 40,24%. B. 30,7%. C. 20,97%. D. 37,5%.
b) Tinh khdi lugng mudi trong dung dich Y.
A. 160 gam. B.140 gam. C. 120 gam. D. 100 gam.
Huéng din giai

Quy hén hgp X v& hai chi't FeO, Fe,0;, ta c6:
2Fe0 + 4H,50, ——> Fe,(SO,), + SO, + 4H,0

0,8 «— 04 <« 0,4mol
49,6 gam ’

Fe,0, +3H,S0, —— Fe,(80,); + 3H,0

-0,05 —> —0,05 mol
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= Mp, 0, = 49,6 —0,8x72 = -8 gam <> (-0,05 mol)

= ngx, = 0,8 + 3x(-0,05) = 0,65 mol.
0,65x16x100
49,9

= [0,4 + (-0,05)]x400 = 140 gam = Ddp an B.

Vay: a) %mg, = =20,97% = Papan C.
b) Mg (s0,);
Cau 15: Cho tan hoan toan 3,76 gam hdn hop X & dang bdt gdm S, FeS va FeS,
trong dung dich HNO; thu dudc 0,48 mol NO, va dung dich D. Cho dung dich
D tic dung véi dung dich Ba(OH), du, loc va nung k&t tia dén khoi lugng
khéng d6i, dugc m gam hdn hop chit rin. Gid tri cia m la:
A. 11,650 gam B.17.545gam C. 13,980 gam D. 15,145 gam.
Huéng din gidi
+2 -1 220 . . . )
Fe S» tuong dudng véi Fe S.S. Vi vdy c6 thé coi hon hgp X gom 2 chat S va

FeS, cé sé molla a va b, ta cé:

mx =32a + 88b =3,76 (nH
- ChA't kht:
0 +6
S - 6e —— S
a 6a
+3 +6 *
(FeS)’ - 9¢ — > Fe + S
b 9b
- Chat oxi héa:
+5 +4
N + le —> N (NO,)
0,48 0,48

Tacéd: 6a + 95 = 0,48 (2)
T (1), (2) = a=0,035mol S vd b=0,03 mol FeS.
Hdn hdp rin thu dudc gdm Fe,0; va BaSO,

Ta c6: Npaso, = Moo =M + Npes = 0,035 + 0,03 = 0,065 mol

2
S0y

L lb:%.0,03=0,015 mol

nF8203 = E.HFC = 2 .
VAY: Mignngprén™ Mpg,g0, + M, o, = 0.065.233+0,015.160=17,545 (g)
= Pap dn B.

286



Cty TNHH MTV DVVH Khang Viét

Cau 16: Tron 5,6 gam bot sit vdi 2,4 gam bodt luu huynh rdi dun ndéng (trong
diéu kién khong c6 khong khi) thu duge hdn hdp rin M. Cho M tdc dung vdi
lugng du dung dich HCI thdy giai phéng hdn hgp khi X va con lai mot phan
khong tan Y. D€ dbt chdy hoan toan X va Y cin vira di V lit khi oxi (dktc).
Giadtricia V 1a
A. 2.8, B. 3,36. C.4.48. D. 3,08.

Hudng din gidi
Nhan thdy hdn hgp khi X gdbm H,S va H,, phan khong tan Y 1a S
Hén hgp H; va H,S ¢6 thé quy ddi thanh H, va S, nhu vay d6t X va Y coi nhu
dét H, va S, vi vay s6 mol H, biing s6 mol Fe
2H, + O, —» 2H;0
S+ 0, —» SO,

1 .
— V02 = (EnFc + ns).22,4 =2,81it = D&ip an A.

Dang 2: Quy déi hon hgp oxi, ozon.
Hén hgp gdm O; va O; ¢6 thé quy dbi vé hdn hop chi c6 O, hodc O; hoidc
nguyén t¢ O.

Cau 1: Hon hdp X gdom O, va O; ¢6 ti khdi so véi Hy 1a 22 . Hén hop khi Y gém
metylamin va etylamin ¢6 ti khdi so v6i H, 12 17,833, BE dot chdy hoan toan
V, lit Y can vira di V, 1it X (bi€t sdn phim chdy gdm CO,, H,0 va N, cdc
chat khi khi do & cling diéu kién nhiét do, dp suat). Tilé V,: V,la:

A 3:5 B.5:3 C.2:1 D.1:2
(Trich dé thi tuyén sinh Pai hoc khdt B ndm 2011)
Huéng din gidi
Ta cé: _I\Z v=222=144
O, (xmol) : 32 4
N 7 <
44 = —

o . y 12 3
O; (y mol) : 48 12

= no2 =0,25V, mol va no3 =0,75V; mol.

Qui ddi: 0, — 20
0,25V, 0,5V, 1
0; — 30
0,75V, 2,25V,

= 2no = 2,75V, mol

287



Ki thudt gidi nhanh BTTN Héa dai cuong - vé co - P6 Xudn Hung

* CH:;NH, va C;HsNH, 1a 2 amin no don ¢6 CTTQ 1a C;H2;+ }N

Tacé My = 17,833.2 = 35,666 = 14n + 17 = 35,666 = H:%

* Phintng chdy: C.H- N+ G136 5 nco, + 2"; PH,0 + %Nz
Vl 5,5V1
v, 275 1

Ta cé: 2,75V.=5,5V, = -V—‘ =

=— = PapanD.
5 2

55

Dang 3: Quy d6i phén ting.
P&i véi cdc dang bai tip cho hdn hgp cdc chdt phdn Gng vSi dung dich
HNO; hoic dung dich H,SO, dic, ta ¢6 thé quy d6i thanh phin ctia hén
hgp d6 véi O, hodc Cly... Sau d6 dp dung dinh luit bdo toan electron:

+5 +6
“Téng s6 mol ma hdn hdp nhudng cho N hoic S bing tdng s& mol

electron ma hdn hgp d6 da nhudng cho O,”. Tir &6 tim ra mdi lién quan vé
s mol clia cdc oxit § phdn tng O, véi s6 mol clia cdc mudi trong phdn Wng

véi axit, rdi suy ra k&t qua ma dé bai yéu cau.

Céu 1: Cho 11,36 gam hdn hdp gdm Fe, FeO, Fe,0; va Fe;0, phan ting hét véi
dung dich HNO; lodng du, thu dugc 1,344 lit khi NO (san pham khir duy nh4t,
& dktc) va dung dich X. C6 can dung dich X thu dudc m gam mudi khan. Gid
trj cia m 1a:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din giai
Theo gid thiét ta c6: X + HNO; — Fe(NO;); + NO + H,0 (1)
Ta quy ddi phdn @ng trén thanh: X + O, — Fe,0; 2)
Nhin thiy sau cdc phdn wng (1) vi (2), Fe déu c6 s oxi héa 1a +3 nén s&
mol electron ma X cho HNO; biing s6 mol electron ma X cho O,.
= 3.nno = 4. n02 = n02 = 0,045 mol = m02 =0,045.32 = 1,44 gam.

Theo BPLBTKL ta cé: Mge,0, = My tmg = 12,8 gam = NEe,0, = 0,08 mol
Do nguyén t6 dugc bdo toan nén MEe(NOg); = 2MFey0q = 0,16 mol

Viym = MEe(NOy); = 0,16.180 = 38,72 gam = DPdp 4n D
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Céu 2:
Hoa tan hoan toan 2,44 gam hdn hdp bot X gdm Fe,O, va Cu bing dung dich
H,S0O, dic néng (du). Sau phin ng thu duge 0,504 lit khi SO, (san pham khir
duy nhat, & dkic) va dung dich chita 6,6 gam hén hgp mudi sunfat. Phin trim
kh&i lugng clia Cu trong X 1a
A.39,34% B. 65,57% C.26,23% D.13,11%
Huéng din gidi
Theo gia thi€t ta cé:
Cu + Fe,O, + HySO;4 — Fey(SOy4); + CuSO, + SO, + H,O (1)
a mol b mol
Ta quy d6i phin ng trén thanh:
Cu + Fe,Oy + O, = Fe,0; + CuO (2)
‘ a mol b mol
Nhin thdy sau cdc phdn tng (1) va (2), thi cdc nguyén & Fe, Cu déu cé s&
oxi héa 1a +3 va +2 nén s6 mol electron mad X cho H,SO; biing s§ mol
electron ma X cho O,.

= 2. nso2 =4.n, = no2 =0,0125 mol > m02 =0,0125.32 = 0,36 gam.

2
Theco BLBTKL ta ¢cé: MEe,0,vi cuo = My + Mg, = 2,8 gam

o . 400a +160b =6,6 a=0,0125
Ta ¢6 bi¢ phudng trinh: =

i60a +80b=2,8 y =0,01
0,01.64

Phén trim kh&i lugng ctia Cu trong X 1a: %Cu = .100% =26,23%

*

= Papan C

Dang 4: Céc bai toan quy ddi khéc.
H6n hgp ;6m CuS, Cu,S, Cu, S ¢6 thé quy ddi thanh hdn hdp gbm Cu va S
Khi dé bai cho oleum H,S0,.nSC; 1a ¢6 thé quy ddi thanh H,0.xS0,
Khi dé bai cho hdn hgp cdc chit (tir 3 chal «rd 1&én) ma trong d6 c6 mot s&
chdt ¢6 khéi lugng phin tir bing nhau thi ta quy d8i nhitng chi' cé khéi lugng
phén t& thanh mot chas,
Vi du: Hon hop NaHCO;, KHCO;, MgCO; ¢6 thé quy ddi thanh hén hdp
NaHCO. +a KH{,‘{.‘)}. hodc¢ thianh hdn hgp NaHCO; va MgCO; (vi KHCO,
va MgC¢ ; déu i kh{i lugng phan tif bing 40)
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Cau 1: Khi d6t chdy hoan toan mét polime X (tao thanh (f phan ¢ng dong trung
hgp gitta buta-1,3-dien va acrilo nitrin) vdi lugng oxi vira di thdy tao thanh
mot hdn hgp khi & ndng do dp sudt xdc dinh chita 59,1 % CO, vé th€ tinh. Ti

1& s06 mol hai loai monome la

(8]
OS]

A = B. - C D.

N | W

1
'3
Huéng din gidi
Quy d&i polime thanh 2 monome ban diu
CH, —» 4CO, + 3H,O

W
(O8]

X 4x 3x
C:H:N — 3CO; + 1,5H,0 + 0,5N;
y 3y 1.5y 0,5y
4x + 3y x 1 '
gt ———=0,59l=>—=— S0 4
Ta ¢6: 7%+ 5y y 3 = DPapanC

Céau 5: Nung m gam bdt Cu trong oxi thu dugc 24,8 gam hdn hgp chat rin X
gdm Cu, CuO va Cu,O. Hoa tan hoan toan X trong H,SO, dic néng thodt ra
4,48 lit khi SO, duy nhat (dkic). Gid tri cia m 1a
A. 9,6 B. 14,72. C.21,12. D. 22,4.

Huéng dan gidi

JCU: x mol

Quy ddi hdn hgp X thanh
IO: y mol

Theo bdo toan khdi lugng: 64x + 16y = 24,8 (1)

Sd d0 héa bai todn : SO,
Cu2+
m gam 24,8 gam o

Cdc qud trinh nhudng, nhén electron:

Cu — Cu”? +2; 0" + 2 — 07%; 8% +2 — S"
X 2x Yy 2y 0,4 0,2
Theo bido toan electron: x — y =0,2 (2)

x =0,35

y =0,15
Cu: 0,35 mol
0: 0,15 mol

= Dip an D.
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Cau 3: MOt loai phin supcphotphat kép ¢d chia 69.62% mudi canxi
dihidrophotphat, c¢on lai gdm cic chat khong chira photpho. D6 dinh dudng
ctia loai phin lin nay la
A.48,52%. B. 42,25%. C. 39,76%. Ui o5 75%.

(Trich dé thi tuvén sinh Dai ho ihei B ndm 2010)
Hudng dén giai
Sa dd: Ca(H.PQ,); —— P05

234g 142¢g
69,62% X%
= 142.69,62 —42.25%

234
= Bap an B.

Cau 4: Cho 18,4 gam hdn hgp X gdm Cu,S, CuS, FeS, va FeS tic dung hét vdi
HNO; (:ic néng du) thu duge V lit khi chi c6 NO, (& dkic, sin pham khir duy
nhat) vii dnng dich Y. Cho toan bo Y vio mot luong du dung dich BaCl, thu
duge 46,5 gam k&1 tha, con khi cho toan b Y tic dung v6i dung dich NH; du
thu duci: 10,7 gam k&t tha. Gid tri cia V I
AL 38,08, B. 11,2 C. 24,64, D, 168

(Trich de thi tuvén sinh Pai hoc khds Bns 2 2012)
Huéng dan giai:
Quy ddi hdn hgp X chia 18,4 gam cic nguyén 1o ( Cu, Fe, S
S6 mol BaSO, =0,2 —» sd mol S = 0,2
S& mol Fe(OH); = 10,7/107 = 0,1 — 50 mol Fe = 0,1
— khdi lugng Cu trong X = 18,4 — 0.2.32 - 0,1.56 = 6,4 gam
— s¢ mol Cu=0,1.
f\p dung BL bdo toan ¢ :
S6 mol ¢ cdc chdt nhuting = 0.2.6 + 0,1.3 +0,1.2 = 1,7 mol
— s0 mol NO, = 1,7 mol > V = 1,7.22.4 = 38.08 lit
= DPapdan A
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Chuyén de 12,

PHUGNG PHAP TU CHON LUONG CHAT

A.NOI DUNG PHUONG PHAP:
Khi gidp cdc bai tdp héa hoc c6 lugng chat ma dé bai cho dudi dang tSng

quét (dang ti 1& mol, ti 1& % theo thé tich, kh&i lugng, hoiic cdc lugng chit

ma dé bai cho déu c6 chita chung mdt tham s6: m gam, V lit, x mol ...) thi

cdc bai todn nay s& c6 k&t qua khdng phu thudc vio lugng chit da cho. Do

dé6 ta to chon mot lugng chdt cu thé theo hudng cé Idi cho vigc tinh todn,

bi€n bai todn ti phitc tap tr8 nén don gidn. Sau khi di chon lugng chit

thich hgp thi bai todn trd thanh mdt dang ra't cd ban, viéc gidi todn lic nay

s& thuin lgi hon rat nhi€u.

Tir nhitng y&u ciu cu thé ciia bai todn, ta phan chia ra thanh cdc dang bai

tap gidi bing phuong phip tu chon lwgng chit thudng gdp nhy sau:

— Dang 1: Pai lugng tu chon 1 mol

- Dang 2: Pai lugng te chon la gam (thudng chon la 100 gam)

— Dang 3: Pai lugng ty chon phu thudc vao dé cho, nhiim triét tiéu bidu
thifc todn hoc phifc tap thanh s cy thé

B. BAI TAP MINH HQA:
Dang 1: Dai lugng tu chon la mol.
- Ta thudng hra chon s& mol cia mdt chat hodc ctia hdn hgp cdc chit la 1 mol.
- D&i v8i bai todn vé chi't khi ta thudng chon s& mol ciia cdc khi ban diu
bing diing ti 1& mol hoic ti 1& thé tich cda cdc khi ma dé bai di cho.

Cau 1: Hoa tan mdt mudi cacbonat kim loai M héa tri n bing mdt lugng vira di
dung dich H,SO, 9,8% ta thu dugc dung dich mudi sunfat 14,18%. M 1a kim
loai gi?

A. Cu. B. Fe. C. AL D. Zn.
Hudng din gidi

Chon 1 mol mudi M,(COs),.

My(CO3), + nH,SO;, —— My(SOy), + nCOzT + nH,O

Ct (2M + 60n) gam —> 98n gam — (2M + 96n) gam

_ 98nx 100

= mgy, S0, ST g5 =1000n gam

= My musi = MM, (coy), T Mad Hy80, ~Meo,
=2M + 60n + 1000.n - 44.n = (2M + 1016.n) gam.
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(2M +96)x100
=14,18
2M +1016n
=>M=28.n->n=2; M=561a phi hgp viy M la Fe = Pdp 4n B.

Cau 2: Cho dung dich axit axetic ¢6 ndng d x% tdc dung vira dd vdi dung dich
NaOH 10% thi thu dugc dung dich mudi c6 nong dd 10,25%. Vay x ¢6 gid tri
nao sau day?

A. 20%. B. 16%. C. 15%. D.13%.

Huéng din gidi

C%dd miii

Xét | mol CH,COOH:
CH;COOH + NaOH —— CH;COONa + H,O
60 gam — 40 gam — 82 gam

60100
Mad cHycoon =~ 8am
40 %100
Myanvaon =719 400 gam
10 8 00
s = 200 400 - foxis gam = x = 15% => Pap dn C.
X 2

Céu 3: Khi hoa tan hidroxit kim loai M(OH), biing mdt lugng vira di dung dich
H,S0, 20% thu dudc dung dich mudi trung hod ¢6 ndng dd 27,21%. Kim loai
M la
A. Cu. B. Zn. C. Fe. D. Mg.
(Trich dé thi tuyén sinh dai hoc khdi A)
Hudéng din gidi
Xét | mol M(OH), tham gia phan @ng
M(OH). + H.80;, —— MSO; + 2H.0
Ct (M + 34) gam — 98 gam — (M + 96) gam

98 x 100

= Maan,s0, =7

=490 gam

(M +96)x100
27,21
=>M=64—-> MIlaCu= DPapanA.

Cau 4: Hon hgp X gdm N; va ¢6 H; ¢6 (i khoi hdi so vdi H, biing 3,6. Sau khi
ti€n hanh phin Wng téng hop dude hdn hgp Y ¢6 ti khdi hdi so vdi H, bing 4.
Hiéu sudt phdn @ng tdng hop 1a
A. 10%. B. 15%. C. 20%. D. 25%.

= My iso, = (M+34+490) =
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Huéng din giai
Xét 1 mol hon hdp X, ta ¢6: my = 1\71X =72 gam.
. biat ny, =a mol, tacé: 28a+2(l-a)=72=a=0,2
= ny_ =0,2 mol va n, =0,8mol — H,du.
2 2

xl,l“
N, + 3H. &——— 2NH;

P
Ban diu: 0.2 0,8
Phéin dng: X 3x 2x
Sau phén rng: (0.2 -x) (0,8 -3x) 2x

ny = (1 — 2x) mol
Ap dung dinh ludt bdo toan khdi lugng ta ¢6 my = my

T

m
=ny = :>(l—2x):—/§i — x =0,05.
. 5
Hicu sudt phan @ng tinh thco N, la 9—9—5—2@ =25%
i

= Pap an D.

CAu 5: Hon hgp X gdm N, va H, ¢6 1\71X =12,4 . Din X di qua binh dung bdt Fe
rdi nung néng biét ring hi¢u suil 6ng hgp NH; dat 40% thi thu duge hdn
hgp Y. My ¢6 gid tri la
A. 15,12 B. 18,23. C. 14,76. D. 13,48.

Hudng din gidi
Xét 1 mol hdn hop X - my=12,4 gam gﬁm a mol N> va (1 -~ a) mol H,.
28a+2(1l—-a)=124 — a=04mol — nHz =(0),6 mol

Q
N, + 3H, === 2NH, (v4i hi¢u suit 40%)
P
Ban diu: 0,4 0,6
Phéan nyg: 0,08 « 0,6x0,4 ——— 0,16 mol
Sau phan tng: 0,32 0,36 0,16 mol
r&ng: ny =0,32+0,36 + 0,16 = 0,84 mol;
Theo dinh ludt bio toan khoi lugng ta ¢6: my = my.
=M _124 14,76 gam.

Y 0,84
= bapanC.
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Céu 6: Oxi héa C;HsOH bing CuO nung néng, thu dugc hén hgp chat 1ong gdm
CH;CHO, C,HsOH du va H,O ¢é M = 40 dvC. Hic¢u sudt phan @ng oxi héa
1a
A.25%. B. 35%. C. 45%. D. 55%.

Hudng din giai
Xét 1 mol C,H;OH. Pit a mol C,HsOH bi oxi héa. Vay a Ia hiéu suat cia
phan &ng oxi héa rugu.
C,HsOH + CuO — CH;CHO + H,O + Cuy
Ban dau: 1 mol

Phan @ng: a mol > amol —> a mol

Sau phan @ng: (1 —a) mol C;Hs;OH du amol — a mol
¥ 46(1 —a)+44a + 18a ~ 40
l+a

= a=0,25 hay hiéu sudt 1a 25% = Déap 4n A.

Cau 7: Hoa tan hodn toan mot lugng kim loai R héa tri n bing dung dich H.SO,
loing rdi ¢d can dung dich sau phdn @ng thu duge mot lugng mudi khan ¢o
khdi lugng gdp 5 1an khoi lugng kim loai R ban dau dem hoa tan. Kim loai R
dé 1a
A. Al B. Ba. C.Zn. D. Mg.

Huéng din giai
X¢ét I mol kim loai ting v&i R (gam) tham gia phin Gng.
2R + nH,SO; —— Ri(S0,), + nH-

9 .
C¢ R (gam) - (—ZR—EEJ gam mudi
(2R +96n)
= s =5R — R =12nthda man vdin = 2.

Viy: R =24 (Mg) = DPdp an D.
Céu 8: Phéong di¢n qua O, dugc hdn hgp khi 0., O3 ¢6 M =33 gam. Hi%u suit
phidn tng la
A. 7,09%. B. 9,09%. C. 11.09%. .13,00,
Huéng dén giai
30, —= 5 20,
Chon 1 mol hon hgp O,, O; ta ¢6:

“02 =amol — n03 :(l—a) mol .
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32a+48(1-a)=33 — a:%mol 0,

=n =I—E:Lmol = n :—l—xzzimol
03 16 16 02 bi oxi hoi 16 2 132
-}~><l()()
Hiéu suft phin dng la: 32— =9,09%
305
32 16

= Pap anB.

CAu 9: Hoa tan hoan toan hdn hgp X gédm Fc va Mg biing mot lugng vira dd
' dung dich HCI 20%, thu dugc dung dich Y. Néng dd cia FeCl, trong dung
dich Y 1a 15,76%. Nong do phan trim cta MgCl, trong dung dich Y la

A. 24,24%. B. 11,79%. C. 28,21%. D. 15,76%.
(Trich dé thi tuyén sinh Cao ddng)
Huéng din gidi

Gia st ¢6 | mol hdn hgp X gdm Mg va Fe
Goi nuyype=Xxmol = npepr =1 - X
Pi: Mg + 2HCI —» MgCl, + H,

X 2X X X

Fe¢ + 2HCl — FeCl, + H,

l-x 2(1-x) Il-x I -x
Theo ptpd: nyey = 2x + 2(1 — x) =2 mol
= mya = 2.36,5=73(g) = myyuar =365(g)
Ap dung dinh luit bio toan khoi lugng ta c6:

Mgung dich Y = Mpp x + Mg wer— A1y

= Myungaich vy = 24X + (1 — x).56 + 365 - 2.1 = (419 - 32x) (g)

) 127.(1-x)
Ta c6: C%(FeCly) = ————.100 = 15,76 =>x =0,5
419-32x
5 5.0,3
Viy: C%(MgCl,) = _B% 00 =—205 400 = 11,79 (%)
419-32x 419-32.0,5

= Pdap an B.

Cau 10: H6n hgp A gdm mdt anken va hidro ¢6 4 khdi so véi H, bing 6,4. Cho
A di qua niken nung néng dugc hdn hgp B ¢6 ti khdi so vdi H, bang 8 (gia
thi€t hiéu sud't phin @ng xdy ra 1a 100%). Cong thifc phin uf clia anken la
A. GH,. B. C;He. C. C H,. D. CsHy,,.
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Huéng din gidi
Xét 1 mol hdn hgp A gdm (a mol C,H,, va (1-a) mol H,)
Tacé: 14na+2(1 -a)=12,8 (nH
Hén hgp B c6 M =16 <14n (v8in>2) — trong hdn hgp B ¢6 H, du
CHyy + Hy —™ CHa
Ban dau: amol (1-a) mol
Phining: a —» a —————> amol
Sau phan ¢ng hdn hgp B gdm (1 —2a) mol H, d va a mol C,Hap».
— Téngng=1-2a.
Ap dung dinh luat bio toan khdi lugng ta ¢6 m, = my

= nBzglL - (l—2a)=—l—2—’§

B
Thay 4 = 0,2 vao (1) tac6d 14x0,2xn + 2x(1 - 0,2) = 12,8
=>n=4 -» Ankenla C;Hy = DPap an C.

a=0,2 mol.

Dang 2: Pai lugng tu chon 1a khoi lugng.
- Ta thudng lva chon khdi lugng ctia mdt chat, mot dung dich hay mdt hon
hgpla 100 gam
- Dang nay thudng gip vdi bai tip cho dai lugng tdng quat 1a khoi lugng

clia mot hdn hap, 1a phan tram khéi lugng, hoic ndng do phan trim.

Céu 1: Nung m gam d4 X chita 80% khdi lugng gam CaCO; (phan con lai 1a tap
chat trd) mot thdi gian thu duge chit rin Y chia 45,65 % CaO. Tinh hiéu
sudt phin hily CaCOs.

A. 50%. B. 75%. C. 80%. D. 70%.
Huéng din gidi
Chon my = 100 gam — mc,cq, = 80 gam va khéi lugng tap chdt bing 20 gam.

CcaCco, —°» a0 + CO, (hiéu sudt = h)
Phuong trinh: 100 gam ——— 56 gam 44 gam
) 56. .
Phédn @ng: 80 gam —— ﬂ.h ﬂ.h
100 100
Khdi lvgng chat rdn con lai sau khi nung 13

44.80.h

m, —m =100 -
X CO, 100
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x h
100 100 100

= h=0,75 — Hiéu suat phdn ng biing 75%

_, 56x80 . _ 45,65 X£100_44><80xh]

= Pap an B.
Chu 2: X 12 hdp kim gdm (Fe, C, Fe;C), trong d6 ham lugng téng cong ctia Fe
14 96%, ham higng C don chat1a 3,1%, ham lugng FesC 1a a%. Gid tria la
A. 10,5. B. 13,5. C. 14,5. D. 16.
Huéng din gidi
Xét 100 gam hdn hgp X ta ¢c6 me = 3,1 gam, Mg, c =2 gam va s6 gam Fe

tdng cong 1a 96 gam. :

= )=100—96—3,1 0 = a=13,5 = Pdp an B.

rnC(trong FesC

Cau 3: Mot loai phian supephotphat kép c6 chda 69,62% mudi canxi
dihidrophotphat, con lai gdbm cdc chit khdng chia photpho. P dinh duGng
clia loai phin lan nay la ‘

A. 48,52%. B.42,25%. C. 39,76%. D. 45,75%.
Huéng din gidi

Do dinh dudng ctia phan 1in dugc ddanh gid bing ham lugng ctia P,Os tuong
tng véi lugng photpho c6 trong thanh thanh phin cla né:
Gia sir ¢6 100 gam supephotphat kép thi khoi lugng ctia canxi
dihidrophotphat la 69,62 gam
Ta ¢6 sd do :

Ca(H,POy); —— P05

gam: 234 —> 142
‘= 69,62.142
234
Vay do dinh dudng ctia loai phin 14n nay 14 42,25% = Pdp 4n B.
Ciau 4: X 1a 1 loai d4 véi chita 80% CaCO 3, phan cdn lai 1a tap chit trd. Nung 50

gam: 69,62 =42,25

gam X mot thdi gian, thu duge 39 gam chit rin. % CaCO 3 da bi phan huy la

A.50,5%. B. 60%. C. 62,5%. D. 65%.
Huéng din gidi

Gi4 str c6 100 gam d4 voi thi khdi lugng clia CaCO 3 1a 80 gam. Do d6 trong

50 gam X c6 40 gam CaCO3.

Phuong trinh phan tng héa hoc :
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CZIC03 —_—> CaO + CO)

mol: X —> X
Theo phudng trinh va theo gid thiél ta ¢6: 100x — 56x = 50 - 39 =11
=>x=0,25

0,25.100

Viy %CaCO; bi phan hity I =62,5% = Ddp 4nC.

Cau 5: Nung néng m gam PbS ngoai khong khi sau mot thoi gian, thu duge hdn
hdp rin (¢4 chita mot oxit) ning 0,95m gam. Phan trim khoi lugng PbS da bi
dot chdy 1a
A. 74,69 % B. 95,00 % C.2531 % D. 64,68 %

(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2009)
Huéng din gidi
Phuong trinh phan tng:

3
PbS + —2—02 — PbO + SO, (1)

mol: a —_ a
Tit PhS — PbhO thi khéi lugng giam = 16a = 0,05m.
Chonm=100=a=0,3125

239.0,3125

= %PbS bi dot chdy: %PbS = A00% =74,69% = Dédp an A.

Cau 6: Cho a gam dung dich H,SOy loding ndng do C% tdc dung hoan toan vdi
hdn hgp 2 kim loai K va Fe (Ldy du so vdi lugng phan @ng). Sau phan tng,
khdi lugng khi sinh ra 1a 0,04694a (g). Tim C%

A. 24,5 % B. 15,82 % C.355% D. 64,68 %
Hudng din gidi
M50, =€ (gam)
Chgona=100g = My, 0 = 100 - ¢ (gam)
mH2 =4,694 (gam)

Vi hdn hgp kim loai Fe, Na 18y du nén xdy ra cdc phdn @ng sau :
2K + H:SO;, —— K:SO,+H, T ()
Fc + .80, —— FeSO+H. T (2)

2K g+ 2H:0 —— 2KOH+H, T (3)
Theo céc ptpu (1), (2), (3) tacd .
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Sn, =Y'n Lo LC 1 100-c 4694
Hy T4uTHS04 Tp TH0 g T2t 8 T 2

= 31C = 760 =>C= 245
Vay ndng d6 dung dich H,SO, di dung 1a C% = 24,5% —> DP4p 4n A.

Cau 7: Mdt loai d4 gdbm CaCOs; MgCO; va AlLO; trong dé Al O; biing %khc“)'i
lugng mudi cacbonat. Khi nung d4 & 1200°C thu dudgc san phim rin c6 khoi

N 6 . , N . x.

ludgng bang 0 khéi lugng dd trude khi nung. Thanh phan % khoi lugng moi

chat trong d4 la:

A. 24,5 % ;. 65,8%;9,7% B.78.4% ;95 % ;12,1%

C.784%;105% ;11,1% D.68.2 % ;10.5% ;21.3%
’ Hudng din gidi

Gia st khdi lugng d4 1a 100g, s6 mol mdi chat 1a x, y, 7 (mol)

= 100x + 84y + 102z = 100 (1
100x + 84y =8.102z 2)
Tir (1) va (2) = z2=0,1080 = %ALO; =11,1%
(2) < 100x + 84y = 88,8 (2%)

Rin sau khi nung gdm: CaO, MgO, AL,O; ¢6 khdi lugng —1% x 100 = 60 gam

T pthh = 56x +40y=60-11,1=48,9 (3)
Giai hé (2’ va 3) duge: x=0,78;y=0,125 = %m = 78,4 %; 10,5 %

Dang 3: Pai lugng tu chon phu thudc vao dé cho nhim triét tiéu biéu
thitc todn hoc phic tap thanh s§ cy thé

Cau 1: Chit A (C, H, O) véi thinh phian khéi lugng cdc nguyén (5 thda min:
8(m¢ + my) = 7mo. Bi€t A ¢6 thé diéu ché tryc ti€p tr glucozd. CTPT cia A
la:

A. CH.O B. C;H,0, C. C3HOs D. C4HO,
Hudéng din gidi
Goi cong thifc tdng qudt cia A 1a C,H,0,.
Me+ My x4y 7

Ta cé: —, néuchonz=1 thi:
mg, 16z 8

12x +y =14 = Nghi¢m phtt hgplax=1vay=2.
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Cong thitc thyc nghiém cua A 1a (CH,0),.

Trong cdc ddp dn chi ¢6 C3HqO; ting vdi CTCT: CH;~CH(OH)-COOH (axit
lactic) c6 thé diéu ché truc ti€p tir glucozo.

= PapanC.

Cau 2: Hon hop X gdm Na va Al. Cho m gam X vio lwdng du nu6c thi thodt ra
V lit khi. Néu ciing cho m gam X vio dung dich NaOH du thi thu dugc 1,75V
lit khi. Cdc khi do & (dktc). Thanh phan % theo khdi lugng clia Na trong X la:

(Trich dé thi tuyén sinh Pgi hoc khéi B)
A. 39,87% B. 77,31% C. 49,87% D. 29,87%.
| Huéng din giai
Ta thdy lugng H, thodt ra khi tdc dung véi H,O it hon khi tic dung v6i dung
dich NaOH, do d6 khi tdc dung véi H;O, Al con du:

2Na + 2H,0 —» 2NaOH + H, (1)
2a 2a a
2Al + 2NaOH +2H,0 — 2NaAlO, + 3H; 2)
2a 3a
Khi tdc dung v6i dung dich NaOH dur:
2Na + 2H,0 —» 2NaOH + H, (17)
2a a
" 2Al + 2NaOH +2H,0 — 2NaAlO, + 3H, (2°)
b 1,5b

D& don gian, chon V = 22,4 lit (dktc). Khi dé:

Tir (1), (2): Ny, = da=1

Tir (1), (2°): ny, = a+ 1,5b =1,75

= a=0,25;b=1 = nn,=2a=0,5mol va nyy=b =1 mol

0,523
1.27 + 0,5.23

Céau 3: D6t chdy hoan toan m (g) hgp chét hitu cd A chi thu dude a (g) CO, va
b (g) H,0. Bi€t 3a = 11b va 7m = 3(a + b). CTPT ctia A la: (Biét ti khdi hdi
clia A ddi v4i khong khi nhd hon 3).

%Na 100% = 29,87% => Ddp an D.

A. C;Hy B. C,Hg C. C3H,0, D. C3H¢O,
Hudng din giai
Ta co: dA/thng khi < 3= MA <3.29=87
' a 3a
Vatacéd: m.=12.n =12, — =
c=120co, =120 =17 ®
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Vida=1lb = mcz%tl:b(g); mH:7.nH7O=2.—1%:g(g)

V‘l7m=3(a+b)=3(%+b):14b = m=2b

=S Mo=my— (Mg +my) =2b-(b+ g) = STb— (2)

bat CTPT clia A la CH,O,:. Chonb = [ ta ¢0:
l
= x:y:/=~l—:—:————8 :—1—:11—1——:3:4:2
12 9 916 12 9 18
= COng thitc nguyén ctia A la (C3H,0,),
Mitkhic: My <87 = 72n <87 = n< 1,21

Ma nnguyén = n=1 = CTPT cta A la: C;H,O, = PdpanC.

Chuyén de 13.
PHUGNG PHAP LAP SC DO HGP THUC

CcUA QUA TRINH CHUYEN HOA
A. NOI DUNG PHUONG PHAP

NOI DUNG:

D&i vdi cde bii lodn hdn hgp bao gdm nhiéu qui (rinh phin ¢ng xdy ra, ta
chi cdn lap 0 dd hop thie, sau d6 cdn e vao chilt dilu va chit cudi, bd
qua cdc phdan @ng trung gian.

Vidu:

- Cho hén hdp A gém cdc chat riin Fe, FeO, Fe;0,, Fe,O, tan hoan todn
trong dung dich HCI, dung dich thu dugc cho tic dung véi dung dich
NaOH du, loc k€U tiia, nung trong khong khi d&€n khai lugng khong ddi thu
duge m gam chat riin. Tinh m.

@ Ta thiy, chat cudi cing 1a Fe,0s, vdy néu tinh duge tdng s8 mol Fe ¢6
trong A 13 s& tinh dugce s& mol Fe,0;.

- Cho hdn hop Fe, Zn, Mg tic dung h&t v6i dung dich HCI, cho tir tir dung
dich NaOH vao dung dich thu duge dén két tha 16n nhil, loc k&t tha, nung
trong khéng khi d&€n khdi lugng khong ddi thu duge m gam chit ridn, tinh m.
@ Ta thiy, néu bi€l dugc s6 mol cdc kim loai ban ddu, ta ldp duge so d6

hdp thite gitta cha't dau va cudi Fe — Fe,03, Zn — ZnO, Mg — MgO
ta s& tinh dugc khdi lugng cdc oxit.
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B. BAI TAP MINH HOA
Cau 1: b1 5,6 gam Fe trong khong khi, thu duge hdn hdp chat rin X. Cho toan

bd X tdc dung vdi dung dich HNO; lodng (du), thu dugce khi NO (sdn phffm
khir duy nhi1) va dung dich chta m gam mudi. Gid tri ctia m Ia:
A. 18,0. B.22.4. C. 15,6 D. 24,2,
(Trich dé thi tuyén sinh Bai hoc khdi B ndm 2012)
Hudéng din gidi:
S& mol Fe = 0,1

Sd dd phén tng: Fe —2>>hh X —""™ 5 Fe(NO,), + NO + H,0

Dya vao sd dd tacd: n , =n, =0, mol=m=242gam
. i

= Pidpan B

Cau 2: Cho 1,56 gam hdn hgp gdbm Al va Al,O; phan ng hét véi dung dich HCI

(du), thu duge V lit khi H; (dktc) va dung dich X. Nhé tir tir dung dich NH,
dé&n du vao dung dich X thu duge k&t tia, loc hét lugng k&t tha, nung dén
khdi lugng khong ddi thu duge 2,04 gam chat rin. Gid trj ctia V 1a
A. 0,672 B. 0,224 C. 0,448 D, 1,344

Huéng dan gidi

Gotnyg=xmol; n =y mol = 27x + 102y = 1,56 (1)

AlLO,

Ta ¢6: 2,04¢ chit riin 1a khoi lugng ctia ALO; lde sau = n ;v = 0,02 mol
3

AV

Su dG 2A1 — AIZO\

X — X
o]

ALY, > ALO,

y b
! ,
= —7—x+y:().(Jl (2)

Tuw (1), (2)y =>x =002 y=0,01
Pi: 2Al + 6GHCl — 2AICI; + 3H,
0,02 0,03

=V, =0,03.224=0,6721it
2

Ciu 3: Cho hdn hgp gdm 0,025 mol Mg va 0,03 mol Al téc dung vdi dung dich

HCI thu duge dung dich A. Thém dung dich NaOH du vao dung dich A thu
duge m (g) k€t tha. m ¢6 gid tri la:
A l(g) B. 1,45 (g) C. 2,98 (g) D. 3,79 (g).
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Huédng dén gidi
Phuodng trinh phdn ¥ng:
Mg + 2HCI - MgCl, + H,
2Al + 6HCl — 2AICl; + 3H,
MgCl, + 2NaOH — Mg(OH),{ + 2NaCl
AICl; + 3NaOH — AIOH);{ + 3NaCl
Al(OH); + NaOH — NaAlO, + 2H,O
Vi'NaOH diing du nén két tha AI(OH); d tan hét, ta c6 sd dd hdp thiic:
Mg — Mg(OH),
0,025 0,025
= m = My, o, = 0,025.58 = 1,45 (g) = Pép dn B.

Céu 4: Cho 100ml dung dich FeSO, 0,5M tdc dunyz v§i dung dich NaOH du. Sau
phan @ng loc k€&t tha rdi dem nung trong khong khi dé€n khdi lugng khong
d8i. Khéi lugng chat rin sau khi nung 1a:

A. 4,0 (g) B. 5.35 (g) C.3.6(g) D. 6,4 (g).
Huéng dén gidi
Ta c6: Ngeso, = 0,5.0,1 = 0,05 (mol)

Cédc phudng trinh phdn ¢ng:
FeSO, + 2NaOH — Fe(OH), + Na,SO,

2Fe(OH), + %oz — % 5 Fe,0; + 2H,0

Dura vao sy thay d8i chit ddu va chit cudi, ta ¢ sd dd hop thic:
2FeSO, — Fe,0;
0,05 0,025

= M0, = 0,025.160 =4 (g) = Pap an A.

Céu 5: Hoa tan 10 (g) hén hdp gdbm bot Fe va Fe,O; bing 1 lugng dung dich
HCI vira du, thu duge 1,12 lit H, (dktc) va dung dich X. Cho dung dich X tic
dung hét véi dung dich NaOH dv. Liy k&t tia thu dugc dem nung trong
khong khi d€n khoi lugng khong d6i thu duge m (g) chit rdn Y. m ¢6 gid tri
la:

A 11,5 B.11,2 C. 10,8 D. 12.
Huéng din gidi
Taco: ny =—IL = 0,05 mol
2 22,4
Cédc phuong trinh phdn @ng:
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Fe + 2HC! -» FeCl, + H. (hH
Fe, 0y + 6HCl > 2Fc¢Cl; + 3 H,O (2)
Theo phan ing (1): ni:. = 0,05 mol
= My o, = 10 - 0.05.56 = 7.2 (g)

Difa vao sif thay ddi chat ddu va chit cudi, ta ¢ sd db hgp thic:
2F¢ — Fe,0;,
0,05 (3,025

Sme=me = 0,025.160 + 7,2 = 11,2 (g) = Dap 4n B.

Céau 6: Cho 0.2 mol FeO va 0,1 mol Fe, 04 vio dung dich HCI dw, sau khi thém
ti€p NaOH du vito, 13y k&L tha nung trong khong khi d¢n khii lwgng khong
déi dugc:

A. 21,68 FcO B. 38,67¢ Fe;0; C. 40g Fe;O0p D, 48¢ FesO,,
Hugng din giai
Ta ¢6 56 dd phédn tng:
FeO  inaae JFeCly  qon  JFEOH), o, 0
{Fc304 {FCC13 {Fc(om3 —

—> Fc2 03

Dua vao st thay doi chdt ddu va chit cudi, ta ¢6 s dd hgp thic:
2FcO — F0303

0,2 0,1
ZFCV;O,; e 3FC_7_03
0,1 0,15

= Mg, o, = (0.1 +0,15).160 = 40(g) = Pip in L.

Cau 7: 7,68 gam hon hgp gom FeO, Fe;0, va Fe,0; lic dung vira hét véi
260ml dung dich HCI IM thu dude dung dich X. Cho X tic dung vdi dung
dich NaOH du, loc k&1 tia, nung trong khong khi dén khdi lugng khong déi
thu duge m gam chat ritn. m ¢6 gid (i la:

A.8 gam B. 12 gam C. 16 gam D. 24 gam.
' Huéng din gidi

FcO + 2HClI — FeCl; + H,O

Fe;04 + 8HCI — 2FeCl; + FeCl, + 4H,0

Fe,0; + 6HCl — 2FcCl; + 3H,0

FeCl; + 2NaOH — Fe(OH), + 2NaCl

FeCl; + 3NaOH — Fe(OH); + 3NaCl

4Fe(OH), + 0, —Y—> 2Fe,0; + 4H,0
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2Fe(OH); —— Fe,0; +3H,0
- Ap dung phuong phdp bio toan dién tich d& tinh s8 mol Fe ¢6 trong cic oxit:
I 1 1

No (trong oxity = EnCl_ = EnHCl = 50, 26 = 0,13 mol
7,68 - 0,13.1
IFe (trong oxity = ",_—?3‘9‘ = 0,1 mol

- Lip so db hgp thic: 2Fe — Fe,04
0,1 0,05

m=0,05.160=8 (g) = DapanA.
Ciau 8: Hoa tan hoan toan hdn hgp A gém 0,1 mol Fe va 0,2 mol Cu vio mot
lugng vira dd dung dich H,SO, 98% (dic, néng) thu dugce khi SO, (dktc) va
dung dich B. Cho dung dich B tdc dung v4i NaOH du, dudc két tia C, nung C
dé&n khoi lugng khong ddi duge hdn hgp chat rin E. Cho E tdc dung vdi
lugng du CO, dun néng thu duge hdn hgp chét rin F. Khéi lugng clia hdn hgp

chitrin F la:

A. 24g B. 18,4g C. 15,6¢ D. 16,5g

' Huéng din gidi
hha TS aap) 20 _won | o JTEOR); 0 L JFe,05 co . [Fe
Cu CuSO, Cu(OH), cuo Cu

Dura vao so do hdp thifc, ta cé: my, =mye =0,1x56 +0,2x64 =18,4(g)

= Péap an B.

C. BAI TAP AP DUNG

Céau 1: Cho 11,2 gam Fe va 2,4 gam Mg tdc dung véi dung dich H,SO, lodng
du. Sau phin ng thu dugc dung dich A va V lit khi H; (dktc). Cho dung dich
NaOH du vao dung dich A thu duge k&t tia B. Loc B nung trong khong khi
dén khdi lugng khdng d8i dude m (g) chat rin.
a. Vcé gid tri la:

A.2,24 B. 3,36 C.5,6 D. 6,72.
b. m cé gid tri la:
A. 18 B. 20 C.24 D. 36.
Hudng din gidi
=22, 12 63 ol

a.n, =n,, + n, =
Hp Mg = TFe 94 56

= VH2 =0,3.22,4 = 6,72 lit = Dép 4n D.
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b. Dua vio sy thay ddi chat ddu va cudi, ta l14p dudc so dd hgp thic:
2Fe — Fe,04
0,2 0,1
Mg — MgO
0,1 0,1
= m=0,1.160 + 0,1.40 = 20 (g) = Pdp an B.

Céu 2: Hoa tan hoan toan hdn hop g6m 0,2 mol Fe va 0,1 mol Fe,0; vao dung
dich HC1 du thu dudc dung dich A. Cho dung dich A tdc dung vdi NaOH du
thu dugc két tha. Loc 18y két tda, rita sach, siy kho v nung trong khong khi
dén khoi lugng khdng ddi duge m gam chit rin. m c6 gid tri 1a:

A 23g B.32¢g C.24¢g D.42 g
Hudéng din gidi
Cédc phan tng:
Fe + 2HCl — FeCl, + H,
Fe,0; + 6HCl — 2FeCl; + 3H,0
HCl + NaOH — NaCl + H,O
FeCl, + 2NaOH — Fe(OH), + 2NaCl
FeCl; + 3NaOH — Fe(OH); + 3NaCl
4Fe(OH), + O, + 2H,0 — 4Fe(OH);
2Fe(OH); —'—» Fe,05 + 3H,0
Trong m gam chit rin ¢6 0,1 mol Fe,0; (16 gam) ban diu. Vay chi cin tinh
lugng Fe, 05 tao ra tir Fe theo mdi quan hé chat ddu (Fe) va cudi (Fe,04).
2Fe — Fe, 05
0,2 0,1
= ¥np, 5, = 0.1+ 0,1 =0,2 = m=02.160=32 (z) = Dép 4n B.

Céu 3: Hon hgp Al, Fe c6 khoi lugng 22 gam dudc chia thanh 2 phin biing nhau:
- Phin 1: Tdc dung véi HCI du thu dude dung dich A va 8,96 lit khi H, (dktc).
Cho dung dich A tdc dung véi dung dich NaOH dv duoc két tia B, loc két
tda B nung trong khdong khi dén khéi lugng khong d8i duge m, gam chi't rin.
- Phén 2: Cho vao dung dich CuSO, du dé&n khi phan tng hdoan toan thu duge
m; gam chd rdin khong tan.
a.m; c6 gid tri la:
A. 8 gam B. 16 gam C. 32 gam D. 24 gam.
b. m; c6 gid tri 1a:
A. 12,8 gam B. 16 gam C. 25,6 gam D. 22,4 gam.
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Huéng din gidi
a. Tacéo: ny = §’—()—Q:OA mol
2 22,4

2A1 + 6HCl — 2AICl; + 3H,

Fe + 2HCI —» FeCl, + H,

HC] + NaOH -» NaCl + H,O

AlCl; + 3NaOH — AI(OH); + 3NaCl

Al(OH); + NaOH — NaAlO, + 2H;0

FeCl, + 2NaOH — Fe(OH), + 2NaCl

4Fe(OH), + 0, —“— 2Fe,05 + 4H,0
- Khi tdc dung vdi HCL, goi x, y 1an lugt 1a s6 mol Al va Fe.
Ta 6 {27)( +56y=11_ {x =0,2
L5x+y=0,4 y=0,1
- Sau cdc phin tng chat rin thu dugc chi 1a Fe,0;.
2Fe — Fe,0;
0,1 0,05
= m; = 160.0,05 =8 (g) = Pap anA.
b. 2Al + 3CuSO4—> AlL(SO4); + 3Cu
Fe + CuSO, — FeSO, + Cu
d phin 2: Cu®™ nhén electron chinh bing H' nhdn & phén 1, do d6:

ey = My, = 0,4 = mc, =256 (g = PapanC.

Céu 4: Cho tan hoan toan 13,6 gam hén h¢gp gém Fe va Fe,0; trong dung dich
HCI thu dugce 2,24 lit H; (dktc) va dung dich D. Cho D tic dung véi dung dich
NaOH du, loc, nung két tia trong khong khi d&€n khdi lwgng khong d6i dudce
a gam chat rin. a c6 gid tri 1a:

A. 8 gam B. 12 gam C. 16 gam D. 24 gam.
Huéng din giai
Ta c¢é: ny, =&—2—i=(),lmol
2 22,4
Fc¢ + 2HCl —» FeCl, + H;
0,1 0,1

M, 0, bansiu = 13,6 - 0,1.56 = 8 (¢)

Ta ¢6 sd dd hgp thitc:
2Fe — F0203
0,1 0,05
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Viy: a=8 + 0,05.160=16(g) = PapanC.

# Cach khdc:

Diing phudng phdp ting gidm khoi lugng:
2F¢ — Fe,03, khoi lugng ting 1¢n 48 gam.
0,1 — 0,05, khéi lugng ting 1&n 2,4 gam.
a=13,6 + 24 =106 (g) = PapanC,

Céu 5: Cho 0,27 (g) bot Al va 2,04 (g) bdt AlOs tan hoan toan trong dung dich
NaOH thu dudc dung dich X. Suc khi CO vao dung dich X thu dugce két tha
X;. Nung X; ¢ nhic¢t dd cao dén khdi lugng khong déi thu dude oxit X, (cdc
phdn tng x4y ra hoan toan). Khéi lugng X, Ta:

A. 1,02¢ B. 2,55¢ C.2,04g D. 3,06g.
Hudéng dén giai

0,27

Ta co: n, = = (3,01 mol
27

Céc phdn tng xdy ra:
3
Al + NaOH + l"IzO —» NHAIOZ + E }{2

ALO; ¥ 2NaOH — 2NaAlO, + H,O

CO, + 2H,0 + NaAlO, —» AKOH)\ + NaHCO;

Dua vao sy thay déi chat ddu va chil cudi, ta ¢6 sd dd hgp thiic:
2A1 —  ALO;
0,01 0,005

= my = my, =0,005.102 +2,04 = 2,55 (g)

= Pap an B.

C4u 6: Hoa tan hoan toan 9,0 (g) hdn hgp X gdm bt Mg va bot Al biing dung dich
H,S0; loang, du thu duge khi A va dung dich B. Thém tir tif dung dich NaOH
vao B sao cho k&t tha dat 161 lugng 16n nhat thi dimg lai. Loc k&t tha, dem nung
trong khdng khi d&n khéi lugng khong ddi thu duge 16,2 (g) chat rin. Thé tich
khi A thu dugce & (dkte) la:

A. 6,72 lit B. 7,84 lit C. 8,96 it D. 10,08 lit.
Huéng din giai

Phuong trinh phin tng:

Mg + H,50,— MgSO; + H,

2A1 + 3H,SO; — Al(SO4); + 3H;

MgSO; + 2NaOH — Mg(OH).d + Na,SO;
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Al(S0,); + 6NaOH — 2AI(OH):;4 + 3Na,SO,
Mg(OH), —"— MgO + H,0

2AI(OH); —“— ALO; + 3H,0

Dua vao su thay d8i chat ddu va chi't cudi, ta ¢6 sd dd hap thic:
Mg — MgO

2Al1 — AlLO;

Ap dung dinh luat bio toan khéi lugng ta cé:

my + m02 = Mgy — m02 =16,2-9=172(g)

= Ny = E = 0,225 mol
2 32

T Mg, Al chuyén qua MgO va Al,Os thi Mg va Al dd nhudng electron, con
oxi nhin electron. Khi cho Mg, Al tic dung véi H,SO,4 lodng thi Mg, Al
nhudtng electron, con H' nhin electron.

Do héa tri cia Mg va Al trong cdc phdn ng d6 khong thay ddi

=> S0 mol electron ma oxi nhin biing s6 mol electron H' ctia axit nhan.
O, + 4e¢ - 20

0,225 0.9
2H" + 2¢ — H,
0,9 0,45

= Vi, =0,45.22,4 = 10,08 (Iit)
— Pdp dn D.

Céau 7: Cho m (g) bot Fe, O, hoa tan biing dung dich HCI, sau d6 thém NaOH dv
vao, loc 18y két tha nung trong khéng khi d&n khéi lugng khong d8i duge m
(g) chat rdn. Cong thdc ciia oxit la:

A. FeO ' B. Fe,0; C. Fe;0, D. Fe;0,.
Hudng din gidi
Dua vao su thay d6i chdt ddu va chit cudi, ta ¢é so dd hgp thifc:
2Fe O, — xFe,04
a (mol) 0,5ax (mol)
Khdi lugng oxit ddu va cudi bing nhau va bing m (g) nén ta c6:
(56x + 16y).a = 0,52.x.160

& 222 L oxitla FeOs
y 3
= DPdp an B.
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Chuyén d 14.

PHUGNG PHAP SU DUNG CONG THUC NHANH

I. NOI DUNG
V6i hinh thic thi tric nghiém nhv hién nay, d€ m nhanh k€&t qud mot bai

todn vo cling quan trong véi hoc sinh. Do d6 trong mdt s6 dang todn héa
khé ta ¢6 thé sit dung mot s§ cdng thiic tinh nhanh gidp cdc em hoc sinh
tim ra k€&t qué bai todn nhanh nhat.

* Luu y: Cac cOng thic tinh nhanh thudng dugce suy ra tr cic dinh luit, va
chi ding cho mot s6 dang todn nhat dinh. Do d6 cdc em hoc sinh khong
nén lam dung cdc cong thic tinh nhanh, nhu vdy s& lam mat vé dep clia bd

mon héa hoc.

Dang 1: Toan vé kim loai tac dung véi axit

Dang 1.1: Kim logi tdc dung véi dung dich HCI giai phéng khi H,

M, udi clorua

=m, +7l.nHz

Vi du: Cho 10 gam hdn hgp kim loai gdm Mg, Al, Zn tdc dung v&i dung dich
HCI thu duge 22,4 lit khi H; (dktc). Khéi lugng mudi thu dudc 1a:

A.57.5¢ B.8lg C.43,5¢ D. 73g
Huéng din giai
Ap dung nhanh cong thitc:
Myudiclorsa = Mgt + 710, = 10+ 711 =81 gam = Ddp 4n B.

Vi dy 2: Cho 1,75 gam hdn hgp kim loai Fe, Al, Zn tan hoan toan trong dung
dich HCI, thu dugce V lit khi H, (dkte). C6 can dung dich thu duge 5,3 gam
mudi khan. Gid tri ctia V 1a:

AL 2,24 1t B. 3,36 lit C. 1,121t D. 0,56 lit
Hudng din giai

Ap dung nhanh cOng thite:

Mpyii clora = My, + 7l.nH2 = n,,,Z:(5,3 - 1,75):71 = 0,05 mol

= Vi, =1L121it = Pap an C.

Vi du 3: Hoa tan 10,14 gam hgp kim Cu, Mg, Al bing mot lugng vira di dung
dich HCI thu duge 7,84 lit khi X (dkte) va 1,54 gam chdt rdn Y va dung dich
Z. CH can dung dich Z thu duge m gam mudi. Gid tri m gam Ia:

A 21,025 gam B. 33,45 gam C. 14,8125 gam D. 18,6 gam
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Huéng din gidi
Ap dung nhanh céng thifc:
M=y * M- = (10,14 -1,54)+0,7.35,5 = 8,6 + 24,85 = 33,45 (g)

= Pap 4n B.

ang 1.2: Kim loqi tic dung vdi dung dich H,SO, loang gidi phong khi H,,

M i suntat

=m,, + ‘)().nH2

Cau 4: Hoa tan hoan toan 3,22g hdn hdp X gdm Fe, Mg, Al biing lugng vira di
dd H.SO, lodng thu dc 1,344 lit khi (dkic) va dung dich chita m gam mudi.
Gia tri ciia m la:

A.9,52 B. 10,27 C. 8,98 D.7.25
(Trich dé thi tuvén sinh PH - CD Khii B)
Huéng din gidi
Ap dung nhanh céng thitc:
Myusisunfr = Mg + 96,0y, = 3,22 + 96. 0,06 = 8,98 gam = Pap an C.

Dang 1.3: Kim logi tic dung véi dung dich H,SO, ddc tao sén phdm khit

(SO), S, HzS) Vd Hzo
M + H,80; g;c = Mi(SO,), + san phdm khir (SO., S, H,S ) + H,0
96

m__ . .
mudisunfat

=m,, +—§-.(2n502 +6ng +8nst)

% Luu v : Sdn phdm khit nio khéng 6 thi b6 qua

Ny,s0, = 2Nso, +40g +50y

Vi du 1: Hoa tan h&t 16,3g hdn hdp kim loai gdm Fe, Al, Mg trong dung dich
H,SO, dic, néng thu duge 0,55 mol SO,. C6 can dung dich sau phan dng,
kh&i lugng chat ran khan thu dudgc 1a:

A.69,1g B.Y6.1¢g C.61,9¢ D. 91,6g
Huéng din gidi
Ap dung nhanh cong thic:
My = My +48. 2050, = 16,3 +48.2.0,55 = 69,1 gam = Papan A

Vi du 2: Cho 11,9 gam hdn hgp Al v Zn tdc dung vira dii véi dung dich H,SO,
dic, néng thu dugce 3,92 lit hdn hgp hai khi H,S va SO, ¢6 ti khéi d6i véi H; 1a
23,429. Tinh kh&i lugng mudi thu dudce sau khi ¢6 can dung dich sau phan Gng
A.575g B. 49,5¢ C. 43,5¢ D. 46,9 g
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Hudéng din giai
Ta ¢6: ny, = 0,175 mol

M, =23,429x2 = 46,858
Ap dung sd db duding chéo:

SO3 (X).oevvinn, 64 12,858
46,858
HaS (V)i 34 ~_ 17,142
= X 12898 s o =075y max+y=0.175
y 17,142

= x= 0,075,y =0,1 mol
Ap dung nhanh cong thie:
My, = Mg + 48.(2.n502 + 8.nH23)
= 11,9 +48.(2.0,075 + 8.0,1) = 57,5 gam
= Papan A.

Dang 1.4: Kim logi tdc dung véi dung dich HNO; gidi phong khi
(NO.?) NO, N.?O’ NZ)
M + HNO; - M(NOs), + san phd&m khit (NO-,NO,N-O, N-) + H,0

muinicar = Mg + 62000, + 30y, +8ny o +10n

* Luu ¥ : Sdn pham khif nio khéng ¢6 thi b qua

NaNo, = 20No, T 40N +10ny + 100y o,

Vi du 1: Hoa tan hodn toan 3,58 gam hdn hdp 3 kim loai Al, Fe, Cu biing dung
dich HNO; thu duge hdn hgp san phim gdm 0,04 mol NO va 0,06 mol NO,.
Khoi lugng mudi ¢6 trong dung dich sau phan tng (khdng chita mudi amoni) 14
A. 16,58 ¢ B.1532¢ C. 14,74g D. 18,22¢

Huéng din gidi
/\p dung nhanh cdng thic:
mg;, = mg; + 62, (nno , + 3.nno) = 3,58 + 62.(0,06 + 3.0,04) = 14,74 gam
= BDdp an C.

Vi du 2: Cho 21 gam hdn hgp gdbm 3 kim loai Fe, Cu, Al tic dung hoan toan véi
lwgng du dung dich HNO; thu duge 5,376 lit hdén hgp hai khi NO, NO, ¢6 ty
khoi so véi Hy 1a 17. Tinh khéi Ivgng mudi thu duge sau phan Gng.

A.328¢g B. 38,2¢ C.432¢ D.582 ¢
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Huéng din gidi
Ta cd: ny, = 0,24 mol

M, =17x2 =34
Ap dung sd dd dudng chéo:

NO (X)eoeeereen 30 - 12
34
NO; (Yoo, 46 ~._ 4
X N -
= —-=3 = x=3ymax+y=024
y

= x= 0,06;y=0,18 mol

Ap dung nhanh ¢ong thife;

My, = My + 62, (o, + 3.nno) = 21+ 62.(0,18 + 3.0,06) = 43,32 gam
= Pap an C.

Vi du 3: Hoa tan hoén hop X gdm 2 kim loai A, B trong axit HNO; lodng. K&t
thic phan @ng thu duge hon hdp khi Y ¢6 0,1 mol NO; 0,15 mol NO, va 0,05
mol N>O. Bié&t riing khong ¢6 phin tng tao mudi NHyNO;. S§ mol HNO; da
phin ing:

A. 0,75 mol B. 0,9 mol C. 1.2 mol D. 1,05 mol
Huéng din gidi
Ap dung nhanh cong thite:

Nino, = 20ng, + 4 Mvo+ 100y = 2.0,15+4.0,1 + 10.0,05 = 1,2 mol

= Pap an C,

Vi du 4: Hoa tan hodn todn 2,16¢ Mg biing dung dich HNO3 du, thdy thodt ra
0,896 lit khi NO (dktc) va dung dich X. C6 can dung dich X thu dugc lugng
mudi khan la
A. 6,52 gam B. 8,88 gam. C. 13,32 gam. D. 13,92 gam.

Huéng din gidi
Ta ¢6: nye = 0,09 mol; nyo = 0,04 mol
HNO_ dv nén Mg phi hét = S8 mol tao mudi amoni = 0,09.2 — 0,04.3 = 0,06

I+\} + 8¢ — I—\}
0,06 0,0075
Myai Nt = M Ma0 32 + M no , = 0,09.148 + 80.0,0075 = 13,92 gam
= Pap an D.
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Luu §: Khi ¢6 mudi amoni tao ra ta khong duge 4p dung cong thic tinh nhanh.
Né&u ap dung cong thic tinh nhanh s& ra ddp 4n C.

Dang 2: Oxit kim loai tac dung vdi axit

Dang 2.1: Oxit kim logi tic dung vdi dung dich H;SOy 154,
tao mudi sunfat va H,O.
PTPU: M,0, + nH.SO, loing — Mx(SO,), + nH,O

=M +80ny 5o,

M 06 sunfat

Vi du 1: Hoa tan hoan toan 2,81 gam hdn hgp gdm Fe,0;, MgO, ZnO trong
500ml axit H2SO4 0,1M (vira di). Sau phdn ng, hdn hdp mudi sunfat khan
thu dugce khi ¢6 can dung dich ¢é khéi lugng 1a
A. 6,81 gam. B. 4,81 gam. C. 3,81 gam. D. 5,81 gam.

(Trich dé thi tuyén sinh PH - CP Khéi A)
Huéng din giai
Ap dung nhanh cOng thic:
Mysi = Moge + 80, Ny, 50, = 2,81 +80.0,5.0,1 =6,81 gam

= Pap dn A,

Vi du 2: Cho m gam hdn hgp bt gdm 5 oxit kim loai ZnO, FcO, Fc;04, MgO,
Fe,0s tdc dung vira dd véi 200ml dung dich H2SO4 2M. K&t thic phan tng,
¢0 can dung dich thu duge 57 gam mudi khan. Gi4 tri clia m la:

A. 36g. B. 25 gam C.28¢. D. 39g.
Hudng din giai

Ap dung nhanh ¢Ong thitc:

My = My + 80. I]st(h < 57=m+ 80.0,2.2 > m = 25 gam

= Pap an B.

Dang 2.1: Oxit kim loai tdc dung véi dung dich HC! tao mudi clorua va H,0.
PTPU: MO, + 2nHCl — MCl, + nH,0

mmu({i clorug mOxil + 27’5nHCl = m()xil + 55nHz()

Vi duy 1: Cho 4,291 gam hdn hop A gSm Fe;0,, ALO; va CuO tdc dung vira di
vdi 179 ml dung dich HCl IM. C6 can dung dich thu dudc khdi lugng mudi
khan la
A. 91415 gam B.9,2135 gam  C. 9,5125 gam D. 9,3545 gam
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Hudéng din gidi
Ap dung nhanh ¢6ng thifc:
Musi = Mo + 27,5. 06 = 4,291 +27,5.0,179.1 = 9,2135 gam
= Pap an B.

Vi du 2: Cho 50 gam hdn hgp 5 oxit kim loai gdbm ZnO, FcO, Fc,0;, Fey0, ,
MgO tic dung hét vdi 200ml dung dich HCI 4M (vira di) thu duge dung dich
X. Lugng mudi ¢é trong dung dich X biing:

A. 79,2 gam B. 78,4 gam C. 72 gam D. 94 gam
Huéng din giai

Ap dung nhanh ¢ong thic:

My = Mg + 27,510, = 50 +27,5.0,2.4 = 72 gam = Pdp 4n C.

Dang 3: Chuyén mudi cachonat thanh mudi clorua ]

PTPU: My(COy), + 2nHCl — 2MCI, + nCO; + nH,O

+11.n
€O,

=m_ .
mudiclorua mudicachonat

Vi du 1: Hoa tan 8,18g hdn hgp 2 mudi Na,CO; va CaCO; biing dung dich HCl
du thu dugc dung dich X va 1,792 lit khi (dktc). C6 can dung dich X thu dugc
m gam mudi khan. Gi4 tri cia m 1a:
A.795¢g B. 9,06g C. 10,17g D. 10,23g
Hudng dan gidi
Ap dung nhanh c6ng thic:
Mumuddi clorsa = Mumuddi cachonat. + 11 Neo, = 8,18 + 11.0,08 = 9,06 gam

= Pap anB.

Vi du 2: Hoa tan hodn toan 7,02g hdn hgp CaCO; va MgCO; vao dung dich HCI
thdy thodt ra V lit khi (dkic). Dung dich thu duge dem cb can duge 7,845¢g
mudi khan. Gid tri cta V 1a:

A. 1,344 1it B. 1,2321it C. 1,680 lit D. 1,568 lit
Hwéng din gidi
Ap dung nhanh cong thiic:
Munusi clorua = Mmudi cachonat + 1 l.nCO2 =8,18 + 11.0,08 = 9,06 gam

< 7.845=7,02 + ll.nco2 = Dgg, = 0,075 mol = Vc02 = 1,68 lit
= PapanC.
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Dang 4: Toan vé phén ting cia CO, véi dung dich kiém

Dang 4.1: Tinh liong két tiia xudt hién khi hdp thu hét mét ligng CO,
vao dung dich Ca(OH); hodc Ba(OH),
Cong thite: n = n - ~Neo,

Vi du: Hp thu hét 7,84 1it CO, (dkc) vao 300ml dung dich Ba(OH), IM. Tinh
khéi lugng k&t tha thu duge.
Huéng dan giai

n

co, =035 mol

=n; =0,6-0,35=0,25 mol

n Ba(OH), = 0,3 mol

=>m, = 197.0,35=49,25 gam

* Luu y: O diy n; =0,25mol <neq =0,35mol, ncn k&t qud trén phi hgp.
Ta can phéi kiém tra lai vi n€u Ba(OH), dung du thi khi d6 ny =ng, ma
khong phu thude vao o Tém lai, khi st dung ¢ong thife trén, can nhd

diCu ki€n rang budc gitta n va Neg), lin < Neg, -

Dang 4.2: Tinh luong két tiia xudt hién khi hdp thu hét mot ligng CO;

vao dung dich chita hon hop gom NaOH va Ca(OH); hodc Ba(OH),

Cong thitc: Tinh n =n ~ N
& coi”  ont Ca? Ba®

&

roi so sdnh véin_ 5, hodcn , d¢

xem chdt ndo phin tng hét
Vi du : Hip thu hét 6,72 lit CO, (dkte) vao 300ml dung dich hoén hgp gdm
NaOH 0,1M va Ba(OH), 0.6M. Tinh khdi lugng k&t tia thu dudc
Hwéng din gia

nC()2 = (),3 mol }

ngon =0.03mol ¢ = N = 0.39-0.3 = 0,09 mol
3

MBaOH), = 0,18 mol{

Ma n . =0,18mol nén n; =0,09 mol.
Vay m, =0,09.197 =17,73 gam .

*  Luwua ¥: Tuong tr nhv ¢Ong thic & trén, trong trudng hgp nay ciing ¢6 diéu

kién rang budc gilta n va n la n <n .
' EhUOCE co3” €O ™ “cof” €O,
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Dang 4.3: Tinh thé tich CO; cdn hdp thu hét vao mét dung dich Ca(OH), hodc
Ba(OH), dé thu dugc mét luong két tia theo yéu cdu
Dang nay phdi c6 hai k&t qua.
. Mo, =My
Coéng thuc:
Nco, =g~ "M
Vi du: Hap thy hét V Iit CO, (dktc) vao 300ml dung dich Ba(OH), IM dudc 19,7
gam két tda. Tim V.
Huwéng dan gidi

n :n¢=0,1m01:>\/=2,24lit

co,

= -n; =0,6-0,1=0,5mol=>V=112lit
Neo, nOH‘ n; 0 mol = Ii

Dang 5: Toan vé sy luéng tinh clia AI(OH); va Zn(OH),. l

Dang 5.1: Tinh thé tich dung dich NaOH cdn cho vao dung dich AP*
dé xudt hién mot lugng két tiia theo yéu cdu.
Dang nay phai c6 hai k&t qua

n =3.n¢

OH
nOH_ :4'"A13+ —'n¢
Vi du 1: Cin cho bao nhiéu lit dung dich NaOH 1M vao dung dich chita 0,5 mol
AlCI; d€ dugc 31,2 gam két tia.
Huwéng din gidi

n _=3n;=30,4mol=V=12lit
OH

n__=4n , -n;=2-04=16mol=V=16li
OH Al

Vi du 2: Can cho mdt thé tich dung dich NaOH 1M 16n nhit 1a bao nhiéu vao
dung dich chita ddng thdi 0,6 mol AICI; va 0,2 mol HC1 &€ xuat hién 39 gam
k&t tha?

Céng thic:

Huwéng din gii
Luu § ring trudng hgp ndy cin thém mot lugng NaOH d€ trung hoa HCI.
Mit khéc, d€ tinh thé tich dung dich NaOH I6n nhdt nén chi cin xét gid tri

=4 ~
nOH_(max) 11A13+ nJ’

HOH‘(cén) =Ny + (4.nAl3+ -ny)=0,2+(2,4-0,5)=2,1 mol
= V=2,11lit.
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Dang 5.2: Tinh thé tich dung dich HCI cén cho vao dung dich Na[Al(OH),]
(hodc NaAlQ,) dé xudt hién mét liong két tiia theo yéu cdu
Dang ndy phdi c6 hai k&t qua
n ., =n
Cdbng thitc:

=4.n -3n
H* [AICOH), [ 4

Vi du 1: Can cho bao nhiéu lit dung dich HCI 1M vao dung dich chita 0,7mol
Na[AI(OH),] &€ thu dudc 39 gam k&t tha?
Hwéng dan giai
nH+ =n; =0,5mol =V =0,5Iit

n _ =4

e =4 oy, 3L =13 mol = V=131t
4

Vi du 2: Thé tich dung dich HCI IM cvc dai cin cho vao dung dich chia ddng
thdi 0,1 mol NaOH va 0,3 mol Na[AI(OH),] 1a bao nhiéu d¢ xuat hién 15,6
gam két tha?

Huéng dan giai
Tudng ty nhu vi du 2, ta ¢é:

=N,y T4 -3:n;)=0,7mol = V =0,7lit.

n .. n -
H"(cin) [AI(OH)4 |

Dang 6: Toan vé sit va dong
1. N§i dung phuong phéap
Xét bai todn tdng quét quen thudc:

M "'((]))2 hén hdp tin M, Mxoy) + HNO; (112204 dic, néng) M+ N® (SB)
m gam m; gam @ (n: max)

Goi:

S6 mol kim loai la a

S6 oxi héa cao nhi't (max) ctia kim loai 1a n

S8 mol electron nhian  (2) 13 t mol

Ta c6:

M - ne - M™
amol na mol

Mait khac:

—> D ghwng = N2 (mMol)

m; ~
16

Ne phin = Ne (oxi) + Ne ) = +1
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m, —m
Theo dinh ludt bdo toan clectron: N ghing = Ne phan —> NA = —'—8—~ 1
Nhén cd 2 v& v8i M ta dugc:
M.(m, —m) M.m M.n
(Man= —L- 2 4 Mt > mn= L. -8— + M.t
Cudi cung ta dudc: y
Py m +M.t
m= 22— ()
M
n+ -
8

U'ng véi M 1a Fc (56), n =3 ta dudc: m = 0,7.m,; + 5,6.¢ 2)
Ung vdi M 1a Cu (64), n =2 ta dugc: m = 0,8.m; + 6,4.t  (3)
T (2, 3) ta thdy:

Bai todn ¢6 3 dai lugng: m, m; va ch anan (hodc Vi)

Khi bi€t 2 trong 3 dai lugng uén ta tinh duge ngay dai lugng con lai.
6} giai doan (2) d& bii ¢6 thé cho s6 mol, the tich hoic khdi lugng clia mot
khi hodc nhidu khi; & giai doan (1) ¢6 thé cho s& Iugng chal rin cu thé 1a
cdc oxit hoiic hdn hgp gdm kim loai du va cde oxit.
2. Pham vi 4p dung va mt s6 chi ¥
— Chi diing khi HNOj; (hodc H;SO, dic néng) 18y du hoic vira da.
— Codng thite kinh nghi¢m trén chi dp dung vdi 2 kim loai Fe va Cu.
3. Cdc bhudc giai
~ Tim t8ng s& mol clectron nhin & giai doan khir N** hoac S*.

—~ Tim tdng khdi lugng hdn hdp rin (kim loai va oxit kim loai): m,

— Ap dung cong thite (2) hoic (3).

Vi du 1: BE m gam bot Fe trong khong khi mot thdi gian thu duge 11,28 gam
hén hdp X ¢dm 4 chit. Hoa tan hét X trong lugng du dung dich HNO; thu
dudce 672ml khi NO (sin pham khir duy nhat, dkic). Gid tri cha m Ia:

A. 5,6 B. 11,2, C.7,0. D. 8,4.
Hudng din giai
Ap dung cong thic (2):
N* + 3¢ —» N7
0,09 0,03
= ) N, = 0,09 >m=0,7.11,28 + 5,6.0,09 = 8,4 gam = Pép 4n D.
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Vi du 2: Nung m gam bot st trong oxi thu dudc 3 gam hdn hdp chit rin X. Hoa
tan h&t hdn hgp X trong dung dich HNO; du thodt ra 0,56 1it NO (dktc) 1a sén
ph&m khtt duy nh4't. Gi4 tri m la:

A. 2,52 gam B. 1,96 gam. C. 3,36 gam. D. 2,10 gam.
(Trich dé thi tuyén sinh PH - CP Khéi B)
Huéng din giai

Ap dung nhanh c6ng thifc:
Ty, +56.n,  7.3+56.0,025.3
ch = —
10 10
Vi du 3: Cho 11,36 gam hdn hgp gém Fe, FeO, Fe,03 va Fe;O4 phan ting hét
vdi dung dich HNOs lodng du thu dugc 1,344 1it khi NO (sdn pham khit duy
nh4t & dktc) va dung dich X. C6 can dung dich X sau phan @ng dugc m gam

=2,52gam = Dap an A.

mudi khan. Gi4 tri m Ia:

A. 34,36 gam. B. 35,50 gam. C. 49,09 gam  D. 38,72 gam.
(Trich dé thi tuyén sinh PH CP- Khdi A)

Huéng din gidi

’

Ap dung nhanh cdng thic:

Ty #S6n, 70136+560,003 oo
Fe 10 10 08

8,96
NEe(NOg)y = DFe = = =0,16 mol = MEe(NOy); = 0,16.242 = 38,72 gam

= DépénD.

Vi du 4: Bot chdy hoan toan 5,6 gam hdt Fe trong binh O, thu duge 7,36 gam
hdn hgp X gdm Fe,O5, FeyO, vi mot phian Fe con dw. Hoa tan hoan toan
lugng hdn hgp X & wén vao dung dich HNO; thu duge V lit hdn hop khi Y
gdm NO, va NO ¢6 ty khdi so vdi H, biing 19. Gid tri cia V 13
A. 0,896. B. 0,672. C. 1,792 D. 0,448

Huéng din gidi
Ap dung cong thife (2):5.6 = 0,7.7.36 + 56 3 a0 = a0 = 0,08
Tu dwH2 =19 = Mg, = Mo = X

+5 +4 +2
2N+ 4¢ -+ N + N
4% % X
2yv: V=224 002 2=0,896lit
= Dap dn A.

=4x =008 = x=0,02

<
<
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Vi dy 5: Cho 11,6 gam hdn hgp X gdm Fe, FeO, Fe,0; vao dung dich HNO,
lodng, du thu duge V litkhi Y gom NO va NO; c¢6 ti khi so vdi H, bing 19.
Mit khdc, néu cho cung lugng hdn hgp X trén tdc dung vdi khi CO néng du
thi sau khi phan ng xdy ra hoan toan thu dugc 9,52 gam Fe. Gid tri cia V la
A. 1,40. B. 2,80. C. 5,60. D. 4,20.

Hudng din gidi
Tir dypy, =19 = nyg, =nyo =x = D0, ahin = 4X

Ap dung cong thitc: 9,52 = 0,7.11,6 + 5,6.4x = x = 0,0625
=V =224.0,06252 =280 lit = DapanB.

Vi du 6: Nung m gam bdt Cu trong oxi thu dugc 24,8 gam hdn hgp chit rin X
g6m Cu, CuO va Cu,0O. Hoa tan hoan toan X trong H,SO, dic néng | thodt
ra 4,48 lit khi SO, (san pham khit duy nhét, & dktc). Gid tri cia m Ia

A. 9,6. B. 14,72. C.21,12. D. 224,
Hudng din giai

A i +0 +H,S0 5
Sd d6 héa bai todn: Cu 2 5, X 2204 cy* 4+ ST
) 2)

Ap dung cong thic (3): m = 0,8.mz, + 6 4.0 ghana 2
=>m=0,824,8 +6,4.0,2.2=224 gam

= Pap an D.

Vi du 7: Hoa tan hét m gam hdn hdp X gdm Fe, Fe,0s, Fe; 04, FeO trong dung
dich HNO; dic néng thu dugc 4,48 lit khi mau ndu duy nhat (dktc). CO can
dung dich sau phin tng thu dugc 145,2 gam mudi khan, gid tri m la:

A.78,4g B. 139,2¢g C.46,4¢g D. 46,256g
Hudng din gidi
Ap dung nhanh céng thic:
145,2
g, = nFe(NO3 N =—§I2—- =0,6 mol = mg, = 0,6.56 = 33,6 gam
10. -56. . - 56.
m,, = ch7 n, _ 10.33,6 - 56.0,2 _ 46,4 gam

= béap an C.

Vi du 8: Hoa tan hoidn toan 49.6 gam hdn hop X gébm Fe, FeO, Fe,03 va Fe 0,
bing H,SO, dic, néng thu dugc dung dich Y va 8.96 lit khi SO, (dktc).
Thanh phin phén trim vé khéi lugng clia oxi trong hén hgp X va khdi lugng
mudi trong dung dich Y lan luot 1a:

A.20.97% va 140 gam. B. 37.50% va 140 gam.
C. 20.97% va 180 gam D.37.50% va 120 gam.
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Hudéng dan giai
Ap dung nhanh cong thitc:
_Tmy +56n,  7.49,6+56.0,4.2
Fe ™ 10 - 10

%0 = 2207392 144 20979
49.6

m

=39,2 gam

1 39,2
N, (50,0 :EnFc sy =0,35mol,

=0,35.400 =140 gam

3]

MEe, (S04

= Pap dan A.

i du 9: BE khir hoan an 3,04 gam hdn hgp X gdm FeO, Fe;0y, Fe,0; cin

0,05 mol H.. Mt khdc hoa tan hoan toan 3,04 gam hén hgp X wong dung
dich H,SO, dic néng thi thu duge thé tich V ml SO, (dkte). Gid tri V(ml) 1a:
A 112ml B. 224ml C. 336ml D. 448ml.

Hudng din gidi
Ap dung nhanh ¢ong thitc:
Ny =ny = 0,05 mol = mg, = 0,05.16 =0,8 gam
Ta cd: mpe = May; — Mo = 2,24 gam
2,24-0,7.3,04

Ap dung cOng thire ta ¢6: n, = >

={},002 mol

+0 4
S + 2 — SO,

0,02 0,01
= Vso, =0,01.22,4 =0,224 lit = 224 ml

= Pap an B.
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Chuyén dé 15.

MOI QUAN HE GIUA CAC PAI LUGNG
A. NOI DUNG

P& lam dugc cdc bai tip v& mdi lién quan giita cdc dai lugng & dang khdi

qudt ddi hdi cdc em hoc sinh phdi ndm chic cdc ki€n thic ¢d ban theo ca
hai chiéu tir cu thé t6i tdng quat va ngudc lai tir tdng qudt t8i cu thé. Céc
van dé vé kién thitc phuc vu phuong phap ndy cin phai hi€u ki ban chat
mot cdch diy da. -

Chii y: Phuong phdp nidy bao ham ki€n thic rit rong cd & ba kh&i (16p 10,
11 va 12) nén can phii nim chic ddy di ki€n thic co bin mdi c6 thé tr
duy va vin dung 16t dugc.

B. BAI TAP MINH HQA:

Cau 1: Hoa tan hoan toan x mol Fe vao dung dich chifa y mol FeCl; va z mol
HC], thu duge dung dich chi chita mot chit tan duy nhit. Biéu thirc lién hé
gitax,yvazla

A x=y-2z B.2x=y+z C.2x=y+2z. D.y=2x
' (Trich dé thi tuyén sinh Pai hoc khdi B nam 2013)
Hudéng din giai

Cha't tan duy nha't phai 1a FeCl,
Cdch 1: Bdotodne

Fe —>Fe™ +2e Fe’*  +e —>Fe™
X 2x y y
2HY + 2e—H,
z z
Bao toane: 2x =y + 2

= Pap an C.
Ciach 2: Bio toan dién tich:
Dung dich chi c6 FeCl, nén Fe ** : x + y mol; CI : 3y + z mol
Ap dung dinh luat BTDT : 2x + 2y =3y +z =2x =y +2z
= Pap an C.
Cau 4: D6t chdy hoan todn x gam hon hgp gom hai axit cacboxylic hai chic,
mach hd va déu c6 modt lién k&t ddi C=C trong phén t&r, thu duge V lit khi
CO, (dkte) va y mol H,O. Biéu thitc lién hé gifacdcgid rix,yvaVia
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28 28
A V= —(x-30y). B.V= —(x-62
‘ 55( y) 95( y)

C.V= —2§(x+30y). D.V=~2§(x+62y).
55 95

(Trich dé thi tuyén sinh Pui hoc khdi A ndm 2011)
Huéng din giai

Hai axit ¢6 3 Ik nr, 40 = Codng thic chung clia cdc axit rén 1a : C H,40,
C,H,, .04y —» nCO> + (n-2)H,0
T phudng trinh ta thdy :

\Y%

Nco, = Mhyo 22,4 Yo ( \% J

My = —————/———— Nuxit = = y

= =— _
2 2 2122,4

. IV \Y
Ta co: l’10( trong axit):4"2_["2—2-2'yj:2( 20 4 ')’j

\% \'
Matkhdc: myche= X =mq+my+m, =x :12.——+16.2{———Z—y]+2y

) s

2
= V= %(x +30y) = Pap an C.

Céu 5: b6t chdy hoan toan x mol axit cacboxylic E, thu duge y mol CO, va
z mol H,O (vdi z = y — x). Cho x mol E tdc dung vdi NaHCO; (du) thu duge
y mol CO,. Tén cta E 1a
A. Axit acrylic. B. Axitoxalic.  C. Axit adipic. D. Axit fomic.

(Trich dé thi tuyén sinh Pai hoc khdi B ncm 2011)
Huéng din gidi

* Cach 1:

Goi cdng thite ctia axit E: C{H,0,

CH,0,— x CO, + %Hzo
a ax —a

Ta c6: %a:ax~a:>y=2x~2:Axi[Ec62n:>loaiD

xmol E + NaHCO3 -y mo_lCO2

= E ¢6 s0 C biing s& chic .
E+ 0O, -y mol CO,

= Bla (COOH), = Pap in B.

W
)
N
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* Céach 2
n 8
$6 C trung binh = —2 = ¥
naxi(
. fico, y
S8 nhém COOH = = =
n X

axit
= Chit E ¢6 s C = s6 nhdm chifc = loai A, C

Axit fomic chdy ¢6 Neo, = Myyo = loai D = Pap an B.

Céu 6: Nung néng m gam PbS ngoai khong khi sau mot thdi gian, thu duge hon
hdp rdn (c6 chita mdt oxit) ning 0,95m gam. Phin trim khéi lugng PbS di bi
dot chdy 1a
A. 74,69% B. 95,00% C.2531% D. 64,68%

(Trich dé thi tuyén sinh Pai hoc khdi B)
Hudéng din gidi
m (g) ——> 0,95m (g) hh (PbO va PbS du) + SO,
Ap dung BPLBTKL ta cé:
mo= m- 0,95m=0,05m (g) = np= 3,125.10m (mol)
Ta cO: Npps phin dng = Npho = No = 3,125.10m (mol)
3,125.10m.239.100%

= %PbS (da bi ddt chdy) = = 74,69%
m

= Pap an A.

Cau 7: Cho tir tr dung dich chita a mol HCl vao dung dich chita b mol Na,CO;
ddng thdti khudy déu, thu duge V lit khi (dktc) va dung dich X. Khi cho dv
nudc vdi trong vio dung dich X thdy ¢ xuit hién k&1 tia. Bi€u thic lién hé
gita V vdia, b la:

A.V=224(a-b). B.V=11,2(a - b).
C.V=112(a+b). D.V=224(a+b).
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din giai
Khi cho dung dich HCI tir o vao dung dich Na,COs, xdy ra phan @ng theo
trinh ty sau:

HCl + Na,CO; — NaHCO; + NaCl (1)
b b b

HCl + NaHCO; — NaCl + CO; + H;O (2)
(a-b) (a-b)
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Sau phin tng, cho dung dich Ca(OH), dv vao dung dich X ¢6 két tha, ching
16 sau phan ng (2) NaHCO; du = HCI hét = tinh (hé tich CO; theo HCL
Theo phéan tng (2) = Nco, = (a—b) mol = VCO2 = 22.4(a - b) (lit)

= DPéap an A.

CAu 8: Pi¢n phin dung dich chita a mol CuSO4 va b mol NaCl (véi di€n cyc trd,
¢6 mang ngin x0p). P& dung dich sau di¢n phan [Am phenolphtalein chuyén
sang mau hdng thi di¢u kién cla a va b 1a (bi€t ion SO, khong bi dién phan
trong dung dich)

A. b > 2a. B. b=2a. C.b<2a. D. 2b=a.
(Trich dé thi tuvén sinh Pai hoc khdt B)
Hudéng din gidi
Phuong trinh dién phén:

CuSO,;, + H.O —— Cu + H-SO; + %20, (hH
a a

2NaCl + 2H,O0O —— 2NaOH + Cl, + H» (2)
b b

H-SO; + 2NaOH —— Na.SO; + 2H,0 (3)
a 2a

Dung dich sau di¢n phin IAm phenolphtalein héa hdng chitng t6 sau phén
itng (2): NaOH du = b > 2a.
*  Cdach khde:
Phuong trinh di¢n phén:
CuSO; + 2NaCl ——> Cu + ClL + Na,SO, ()
a 2a
Dung dich sau di¢n phin lam phenolphtalcin hda hdng chifng t6 sau
phdn ing (1) NaCl con du va Gi€p tc bi dién phin cho mdi trudng bazd
= b>2a = DapanA.
Cau 9: Chia m gam Al thinh hai phin bing nhau:
Phin mdt tic dung véi lugng duv dung dich NaOH, sinh ra x mol khi Ha;
- Phin hai tdc dung v6i lugng du dung dich HNO; lodng, sinh ra y mol khi
N,O (sdn phim khtr duy nha1). Quan h¢ gitta x va y Ia
A x=12y. B.y=2x. C. x =4y. D.x=y.
(Trich dé thi tuyén sinh Cuo ding)
Huéng din gidi
Phin 1:
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Al + NaOH + H,O0 — NaAlO, + %Hz

2x
— X
3
Phin 2:
8Al + 30HNO; —» BAINO4): + 3N,O + 15H,O
8
L y
3
Vilugng Al & hai phan bing nhau nén s8 mol Al  hai phin ciing bing nhau.
Hay: %)i = %X— = x =4y = Pap dn C.

Cau 10: Tron dung dich chira a mol AIC; vdi dung dich chira b mol NaOH. Bé
thu dugce k&t tha thicin ¢é (i 1&
A.a:b=1:4. B.a:b<l:4, C.a:b=1:5. D.a:b>1:4.
(Trich dé thi tuvén sinh Pai hoc khdT A ndm)
Hudéng din gidi
* Céch 1:
A’ + 30H  — Al(OH),

a 3a
Al(OH); + OH  — [AI(OH),|
a a

Khin =4athitanhodntoannéndé cokétthan < 4a
OH OH
* Cach 2: Phuong phap do thi:

Doy,
4

nimax = n

A]3+

0
Dua vao dd thi ta ¢6:

4 - 9 N a
B¢ thu duge két taa thi: nOH,_ <4a hayb<4a =» —> 7

= Pip dn D.
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* Cach khidc:
Tron a mol AICI v6i b mol NaOH dé thu duge k&t tia thi:

[af 30 > AlOm),
|AOH), + OH™ > AI(OH);

AP +40H™ —  Al(OH);
a 4a mol
) n _ h
Pé k&t tha tan hoan an thi —98 >4 5 — >4
n . a
AlPT

] b
Vay dé ¢6 k6t tiia thi ;<4 =a:b>1:4

= Ddap an D.

Cau 11: Nung mdt hdn hop rin gdm a mol FecCO; va b mol FeS, trong binh kin
chita khong khi (du). Sau khi cdc phdn ng xdy ra hoan todn, dua binh vé
nhiét dd ban dau, thu dude chat rin duy nhdt 1a Fc,0; va hdn hgp khi. Biél
dp sudt khi trong binh trude va sau phin dng biing nhau, m&i lién hé gitta a
va b 1a (bi€t sau cdc phdn tng, lvu huynh & mic oxi hod +4, thé tich cde chit
rin 1a khong ding k&)

A.a=10,5b. B.a=h. C.a=4h. D.a=2b.
“Trich dé thi tuvén sinh Pai hoc khdi B”

Hudng din giai

4FeS, + 110, —" s 2Fc,0, + 850: (1)

b b b
4
2FeCO; + %oz Y Fe,0s + 2C0O, (2)
a
a — i
4

) , 11b ,
Phan @ng (1) lam giam: —4~ — 2b =0,75b mol khi

Phdn ¢ng (2) lam ting: a — —3 = 0,752 mol khi
Theo d¢ bai dp sudt tude vi sau phdn ng khong thay ddi = s8 mol khi
ting va gidm bing nhau.
Hay: 0,754 =0,75b = a=b = Bdp an B.
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Cau 12: Ti€n hanh hai thi nghiém sau:

- Thi nghiém 1: Cho m gam bt Fe (du) vao V, lit dung dich Cu(NOs); 1M;

- Thi nghiém 2: Cho m gam bt Fe (du) vao V, lit dung dich AgNO; 0,1M.
Sau khi cdc phidn @ng xdy ra hodn toan, khéi lugng chdt rdn thu duge § hai
thi nghiém déu biing nhau. Gid tri cia V, so v6i V, 1a

AV, =V, B. V| = 10V.. C.V, =5V, D.V, =2V,
(Trich dé thi tuyén sinh Byi hoc khéi B)
Huéng din giai

Thi nghiém 1: NCuNy), = V, mol

Fe + CU(NO})Q > FC(N03)2 + Cu
Vimol V,;mol VvV, mol

Fe du nén Cu(NO3); h€l = n¢y=npe = NeuNos), = V, mol

= D06 ting khéi lugng: (64 — 56).V, = 8V, mol.
Thi nghiém 2: MAgNO, = 0,1.V, mol

Fe + 2AgNO; — Fe(NO;), + 2Ag
0,05Vamol 0,1.V;mol 0,1.Vomol
Fe du nén AgNO; h&t = nu, = N AgNO, = 0,1.V, mol

Va Np,. = %nAgN()} = %0,1.\/2 = 0,05.\/2 mol

= D6 ting khéi lugng: 108.0,1V, — 56.0,05V, = 8V, mol.

Theo d€ bai: Sau phdn @ng khéi lugng chdt rin thu duge biing nhau.
= Do ting khdi lugng & hai thi nghiém cling bing nhau.

Hay: 8V, =8V, = V, =V, =Ddpan A,

C.BAITAP AP DUNG

Cau 1: P€ thu 1dy Ag tinh khi&tl tir hdn hdp X (g6m a mol AL,O;, b mol CuO,
¢ mol Ag,0), ngudi ta hod tan X bdi dung dich chira (6a + 2b + 2¢) mol HNO;
duge dung dich Y, sau d6 thém (gid thi€l hiéu sudt cdc phdn dng déu l1a
100%)

A.cmol bt Al vao Y. B.cmol bdt Cuvao Y.
C.2cmol bot Al vao Y. D.2c¢mol bt Cuvao Y.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din gidi
AlLO; + 6HNO; — 2AI(NO;); + 3H,0
a 6a 2a
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CuO + 2HNO; — Cu(NO;); + H:0

b 2b b
Ag,0 + 2HNO; — 2AgNO; + H,O
C 2¢ 2c

=> Sau phan ng Al,O3, CuO, Ag,0 va HNO; déu hét.
Al(NO,), 1 2a mol
Vay dung dich Y chita { Cu(NO,), : bmol
AgNO;  :2c¢mol
P¢ thu duoc Ag tir dung dich Y ta thé¢m Cu vao:
Cu + 2AgNO; — Cu(NOs). + 2Ag
c 2¢
= Can c mol Cu = Dép 4n B.
Cau 2: Thuc hién 2 thi nghiém:
- TNI1: Cho 3,84g Cu phian tng v&i 80ml dung dich HNO; 1M thodtra V, 1it NO.
- TN2: Cho 3,84g Cu phin tng vGi 80ml dung dich HNO; {M va H,SO, 0,5M thodt
ra V; lit NO. Biét NO Ia san phim khir duy nhat, cdc thé tich khi do & cling diu
ki¢n. Quan h¢ giita V, va V, la:
A. .V, =25V, B. V.=1,5V, C. V=YV, D. V.=2V,.
(Trich dé thi tuyén sinh Pai hoc khd'i B)
Huéng din giai
Ta c¢o: ne, = 0,06 mol

TN1: nHNO3 = 0,08 mol DnH+ = nNo} = (),08 mol

Phudng trinh phdn dng dang ion thu gon:
2NO;” + 3Cu + 8H" — 3Cu™ + 2NO + 4H,0

- 0,08 0,06 0,08 ) .
Ta thay: — ) > ’3 N )’8) = H" phan dng h&t, NO dugc tinh theo
H".
Theo phuong trinh phdn ing: n, = —::nHJr = %(),()8 = 0,02 mol

= V,; =0.448 lit.

NiNo, = 0,08 mol L =0,16 mol

TN2: = ;
=(),04 mol HNO_ =(,08 mol

MH,s0, ;
Phudng trinh phan tng dang ion thu gon:
3Cu + 8H" + 2NOy — 3Cu™ + 2NO + 4H,0
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0,06 0,16 <(),()8

Ta thiy: o 5

=> Cu, H" phin @ng hét, NO dugc tinh theo Cu
hodc H".

|
Theo phuong trinh phdn @ng: n, =ZnH+ = %O,l():(),04 mol =V, =0,896 lit.

\%
Viy: == = 0,896 =2 =V, =2V, >BapanD.
V, 0,448

Cau 3: Cho x mol Fe tan hoan toan trong dung dich chita y mol H.SO, (Ui 18 x :
y = 2 : 5), thu dudc mdt sin phdm khtt duy nhit va dung dich chi chia
mudi sunfat. S& mol electron do lugng Fe trén nhudng khi bi hoa tan la
A. 3x. B.y. C. 2x. D. 2y.

(Trich dé thi tuvén sinh Pai hoc khdt A ndm 2010)
Huéng din gidi
Do H,SO, chua bi€t néng d6 nén xét 2 trudng hgp:

*THI1: H-SO, lodng
Fe + H,SO, — FeSO; + H,

X y
= Loaivix=y

*TH2: H-SO, ddc ning
2Fe + 6H,SO, — Fea(S0y); +3S0- + 6H,0

y Y y
;7 6 2
) 2y 2y y_ ¥y
Tacéd: Npepg=x= —mol = npegv= — — == — mol
Fe hd 5 Fe du 5 3 15
Do Fe du nén ti€p tuc xdy ra phdn dng
Fe + FCZ(SO4)3 -—> 3FCSO4
Y A
15 15
Y y _ ¥
= nFcz(SO4)3cnn _g - E - 1_6m01
Viy: Fe h&t. Cudi ciing: Fe — Fe™ nén ta c6:
0 , +6 +4
Fc¢ —2e¢ > Fe™ S +2¢—- SO,
y
X 2x A
Y 2

Ap dung dinh luit bio toan clectron ta ¢6: 2x = y = Dép 4n B.
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C4u 4: Cho phuong trinh héa hoc:
Fe;04 + HNO; — Fe(NO3); + N,O, + H,O
Sau khi can bing phudng phap hda hoc trén v6i hé s& clia cdc chat 13 nhitng
s6 nguyén, 161 gian thi hé s§ ctia HNO; 14
A. 46x — 18y. B. 45x — 18y. C. 13x - 9y. D. 23x - 9y.
(Trich dé thi tuvén sinh Pai hoc khdi A)
Huwéng din gidi
Céch 1: Can biing
(5x-2y)Fe;0, + (46x—18y)HNO; — 3(5x-2y)Fe(NOs); + N,O, + (23x-9y)H,0
Céch 2:
Ta thdy s& nguyén tif H bén v€& phii luon 12 s& chin.
Ap dung dinh Iuit bdo toan nguyén 16 => s& nguyén tit H bén v& tréi ciing
ludn la s6 chin. = Pdp 4n A.
Cau 5: Khi d6t chdy hoan toan m gam hdn hdp hai ancol no, ddn chifc, mach hé
thu dugc V lit khi CO, (dktc) va a gam H,O. Biéu thifc lién hé gitam,a va V
la:

A.m:a——\L. B.m=2a——y——.
5,6 11,2

C.m:Qa-—y——. D.m:a+—y—.
22.4 5,6

(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng dan giai
Goi CTTQ ctia 2 ancol no don chirc 1a: CHH25+2 0

Phudng trinh phan Gng chdy: C;H2;+2O + %n— O, — ;COQ + (H+1)H20

3n 3V
2 €02 97204

Ap dung DL béo toan khdi lwgng ta c6: My aeot + mg,

Dua vao pt pt ta c6: o, pi = (mol)

=Mgy +m
co, H,0

i v 32 = —V—.44+a3 m:a—iy—:a—l = Ddp an A.
2 22,4 22,4 22,4 5,6
Céau 6: Pun néng V lit hdi andehit X vdi 3V lit khi H, (xdc tdc Ni) d€n khi phan
ng x4y ra hoan toan chi thu dugc mot hdn hop khi Y ¢ thé tich 2V lit (cdc
thé tich khi do & ciing diéu kién nhidt do, 4p sudt). Ngung tu Y thu dugc chal
Z; cho Z tdc dung véi Na sinh ra H, ¢6 s6 mol biing s6 mol Z dd phan tng.
Chat X la andehit
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A. khdng no (chita mdt ndi ddi C=C), hai chifc.
B. no, hat chuec.
C. no, ddn chiec.
D. khong no (chta mdt ndi ddi C=C), don chiic.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Huéng din gidi
¥ Cdchl :
- Taco: Vinbandiv = Vx + VH1 =V + 3V =4V (lit)

th sau(hh Y = 2V (lil)
=> dd giam thé tich sav phin ng: AV =4V -2V =2V = VHz phiin g

Goi CTTQ cua andehit X 1a: CoHpny 22 2k - m(CHO)

CnHZIH-Z— 2k - m(CHO)m + (k + m) H2 _‘Nl;lu_) CnH2n+2 - m(CH}_OH)m

V (i) 2V (div)
= Hy ="—=2hayk+m=2 (1)
A A%
andehit
-~ Mait khac:

CnH.?n +2 -3k - m(CHZOH)m + mNa — CnHZn +2- m(CHZOI\Xa)m + iél HZ

Theo dé& bai: Ny, =1y hay 1-?;—= I > m=2thé vio(l) = k=0.

L

Viy: X 1a andehit no 2 chie.

* Cdch2 :

e HB&n hop ban ddu cé thé tich 1a 4V, sau phan wng hdn hgp Y ¢6 thé tich 2V
=> gidm 2V chinh la thé tich H;, phdn @ng.

e Thé tich andchit 1a 1V, thé tich thé tich H, phdn dng 1a 2V => andehit ¢6 2
lién k&t TT.
= loaiddpdn A,doc6 3 T;loaidipdnCdocod 1 T.
Con 2 ddp 4n phu hdp la B, D.

e Rugu Z + Na — H, ¢6 s6 mol H, = s6 mol Z = Z ¢6 2 nhém OH = andehit
¢6 2 nhém CHO
= DPap an B.

Cau 7: B8t chdy hoan toin a mol mdt andehit X (mach hd) tao ra b mol CO; va
¢ mol H,O (bi€t b = a + ¢). Trong phdn tng trang gudng, mdt phan tif X chi
cho 2 electron. X thudc diy ddng ding andehit
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A. no, don chic. B. khong no ¢6 hai n6i doi, don chirc.
C. khéng no ¢d mot ndi ddi, don chitc. D. no, hai chic.
(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi
Trong phidn tng rdng guong, andchit X chi cho 2¢ = X 1a andehit don chic.
+1 , +3
Vi: R-CHO—"-R-COOH
a mol andchit X —22 5 hmol CO, + ¢mol H;O

Theo d¢ bai: b=a+c¢=> a=b-chayny= nC()2 - “Hz()

=> Trong andchit X ¢6 2 licn k&t n (tuong ' nhu d6t chdy ankin hodc ankadien).
Ma X don chitc => ¢6 [ 1i¢n k&L § chite CHO. Vay lién k&€t wcon lai & gdc
hidrocachon.
= Bdp an C.

Cau 8: Khi cho a mol mdthdp chdt hitu ¢ X (chiva C. H, O) phin éng hodn
toan vdi Na hodc véi NaHCO; thi déu sinh ra a mol khi. Chat X fa

A. Etylen glicol B. Axit adipic
C. Axit 3-hidroxipropanoic D. Ancol o-hidroxibenzylic

(Trich dé thi tuvéan sinh Pai hoc khdi B)
Hudéng din gidi
amol X + Na — amol H, = X ¢6 2 nguyén 1 H linh dong
a mol X + NaHCO; — a mol CO, == X ¢d | nguyén tf H linh ddong thude
nhom-COOH
= X la 3 - hidroxipropanoic: {!“H2 ~CH, - COOH
OH

= Ddpan C.

Cau 9: Dung dich HCL vi dung dich CH,COOH ¢6 ciing ndng dd mol/l, pH ciia
hai dung dich tudng dng 12 x v y. Quan hé gilta x va y [a (gid thict, cu 100
phin (7 CH.COOH thi¢6 | phin 1 dién 1)

Ay = 100x. B.y=2x Cy=x-2. D.y=x+2
(Trich dé thi tuyén sinh Dai hoc khdt A)
Huéng dan gidi
Tacé: pH=x = [H'|= 107" M
pH=y = [H']= 100" M
HCI — H'+CI
107" 107%
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CH;COOH — CH,;COO™ + H*
107,102 2=l 107
Theo dé&: [HCI] = [CH,COOH] = 107 = 107Y.107*
=-X=-y+2 =>y=x+2 =>DapanD.
Cau 10: Cho 1 mol amino axit X phidn ¢ng vdi dung dich HCI (du), thu dudc m,
gam mudi Y. Ciing 1 mol amino axit X phin ¢ng véi dung dich NaOH (du),
thu dugc m, gam mudi Z. Bi€t my—m;=7,5. Cong thitc phan tff ctia X [i

A. C,H,yO,N,. B. CsH,O,4N. C. C4HiO4N,. D. CsH,,O,N.
(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din gidi

Goi cbng thitc téng qudt ctia amino axit X 1a: (H,N),—~R—(COOH),
(H,N),—R~(COOH),, + aHC! — (CIH;N),—R~(COOH),

1 mol 1 mol
(H;N),—R—(COOH),, + bNaOH — (H;N),-R—(COONa),, + bH,0O
1 mol 1 mol

Theo dé baitacé: my— my=7,5 <M,-M, =7,5
<> (16a + Mg + 67b) — (52,54 + M +45b)=17,5
< 22b-36,52=17,5 (N
Nghiém duy nhat thod min a =1, b= 2=>CTCT c¢é dang: H,N-R—(COOH),
= Trong CTPT clia X ¢6 | nguyén t¥ N va 4 nguyén tf O= Bdp 4n B.
Ciu 11: Clo hod PVC thu dugc mot polime chida 63,96% clo vé khdi lugng,
trung binh 1 phin t& clo phdn ng vdi k mit xich trong mach PVC. Gi4 tri
ciak la
A. 3. B.6 C.4 D.5
(Trich dé thi tuyén sinh Pui hoc khdi A)
Hudéng din giai
Sddd: PVC + Cl, —» phan ting th&
Goi x 12 s6 mic xich PVC tac dung vdi 1 phan ti Cl,.
—(CHz-FH‘)X + Cl, —» CHi_/Cl,,; + HCI
Cl

Mg 355(x+1) 63,96

Ta ¢ ti 1& kh6i lugng: =
M,y  27x-1 36,04

Tic 1a ctt 3 mit xich PVC ¢6 1 nguyén tif H dudc thay thé bdi 1 nguyén t¥ clo.
= Ddp an A.

336



Ciy TNHH MTV DVVH Khang Viét

Cau 12: Oxy héa hoan wan a (g) hdn hdp X (gém Zn, Pb, Ni) duge b (g) hdn
hop 3 oxit Y (ZnO, PhO, NiO). Hoa tan b(g) Y trén trong dung dich HCI
loang thu duge dung dich Z. €6 can Z duge hdn hgp mudi khan ¢6 khdi hrgng
(b +55) gam. Khoi lugng a () clia hon hgp X ban diu la:

"Ala=b-16 B.a=b-24 C.oa=b-132 Doa=hbh-8
' Hudng din gidi
Cac kim loai nay ¢6 cling hoa uwi -» goi chung 14 M

0
M+ %Oz—'»MO

MO + 2 HCI — MCL + H,O
- Z chita mudi khan ¢6 kh&i lugng 16n hon khdi [ugng oxit 55¢. PG chinh 13 do
chénh 1&ch khai lvgng chia 2 anion CI” v O 1 mol MO chuvén thinh 1 mol
MCl, tdng: 71 ~ 16 =55 (g)
- Theo d&: Amy,, = 56 (g) = Ny = Nypyei = | (mol)

- Tacéd:myy=m, +m, = a= thh =m,, — My =b-Ixl6=b-16.

= Pap an A.

Céu 13: Hoa tan hodn toan m; gam hén hdp 3 kim loai A, £ (déu hod i 1), C
(hod tri IIT) vao dung dich HCI du thily ¢ 'V 1t khi thodt ra Jiic va dung dich
X, ¢6 can dung dich X thi dwge my gam mudi khan, Riéu ihire 1icn hé giffa
m,, m», V la:

Am=m+71V B2 = 112m
C.my=m + 355V 2 ms = |
Hwdng din sia
. , v A% )
Tacé:n = Nyep =20, =2 = — (i)
Cl : 2 22,4 1,2

Ap dung dinh ludt bdo toan khai lugng:

Y
+m _=m; +—=355=m,
cl 11,2 il

*5 55V

m, =My, = Pap 4an B,

Cau 14: Mot dung dich hdn hgp chita a mol NaAlG, vi a mol NaOH tic dung véi
1 dung dich chita b mol HCL Piéu kién dé thu dudc k&L tha sau phin dng 1a:
A.a=bh. B.a=2b. C.b=5a. Da<b<ba.
Huéng din giai
Phuong trinh phdn tng:
NaOH + HCI — NaCl + HO H
amol — amoi
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NaAlO, + HCl + HO0 — AI(OH):d + NaCl (2)
ANOH): + 3HCl— AICl; + 3H,0 3)
NaAlO, + 4HCI —» AICL; + NaCl + 2H,O 4)

amol — d4damol
Diéu kién d€ khong cé két tha khi nyey = 4nNaA102 + Nnaon = Sa.

Viay suy ra dicu kién d€ c6 k&t tha: nn.on < Ny < 4 nNaAlO2 + NNaoH

—a<b<5a =>PapanD.
Céau 15: Hn hop X gdm Na vi Al
- Thinghiém 1: N&u cho m gam X tdc dung véi H,O du thi thu du’cjc V, lit H,.
- Thi nghiém 2: N&u cho m gam X tdc dung v8i dung dich NaOH du thi thu
duge V; it H,.
Céc khi do & cung diéu kién. Quan hé gilta V; va V; la:
AV, =V, B.V,>V, C.V, <V, D.V, £V,
'Huéng déin gidi
Céc phuong trinh phdn ¢ng khi hoa tan hdn hgp Na va Al vdi H,O va véi
dung dich NaOH du:

Na + HO -»  NaOH + %Hz (1)

2A1 + 6H,0 + 2NaOH — Na[Al(OH)ﬂ + 3H, (2)
Dit s6 mol Na va Al ban ddu lan lugt 1a x va y mol.

Thi nghiém 1. x >y — ny,on Vvlra did hoidc du khi hoa tan Al — c¢é& 2 thi
nghiém cling tao thanh: (22(—+§-2)£) mol H, = V, =V,

Thi nghiém 2: x <y — Trong TN1 (1) Al du, TN2 (2) Al tan hét
— My ey > Py ey = Ve > Vi

Nhuviy v(x,y>0) tht V, <V,

= Bap an D,

Céau 16: M6t binh kin chita V 1it NH; va V' lit O, & cliing diéu kién. Nung néng
binh cé xiic tic NH; chuyén hét thanh NO, sau d6 NO chuyén hét thanh
NO,. NO, va lugng O, con lai trong binh hdp thu vira vin hét trong nudc
thanh dung dich HNOs. Ti s6 V’:V la:

Al B.2 C.3 D. 4
4 Huéng din gidi
Cidc phudng trinh phdn Gng:
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ANH, + 50, —" 5ANO + 6H,0

v 5V/4 \Y
INO + O, — 2NO,
\% V2 \Y
4NO, + 0O, + 2H,0 — 4HNO;
v oo v Y,
4 2

= V=4(V’ —-ﬂ—x) - X:Z = D4p an B.

4 2 \% :

Cau 17: C 5,668g cao su buna-S phén ing viva hét véi 3,462¢g brom trong CCl,.
Ti 1é mit xich butadien va stiren trong cao su buna-S la:
A 1:3. B.1:2. C.2:3. D.3:5
Hudéng din gidi
(-CH,—CH=CH-CH,~),(-CH(C¢Hs)-CH,~), + xBr» sy
(~CH,~CHB1r—CHBr—CHy- ), (- CH(C¢Hs)—-CHp-),

S6 mol mat xich butadien trong buna-S biang s6 mol Br, bang 462 (mol)

“ o]

5,668~ 3462 o4

S6 mol mét xich stiren : 160 (mol)

104

3,462
ey 5665292,
=Ty xy= = ; 160 =1:2
160 104

= Pdp éan B. :

Cau 18: Hon hop A gdm andchit fomic va andehit axetic, oxi hod hoan toan hdn
hgp A thu duge hdn hgp B gém 2 axit. Ti khoi hoi clia B so vdi A 1i d.
Khodng gia tri clia d la:

A.09<d< 1,2 B.1,5<d< 18 C.—l—i<d<§ D‘§§<d<—3—l—
11 15 30 23

Hudng din gidi:

Goi cong thitc chung ciia 2 andehit 1a RCHO.

1 Mn2+ ©
RCHO + 502 ———1— RCOGCH

Dva vao phudng trinh phdn Gng ta thiy:

Tir 1 mol RCHO —» 1 mol RCOOH thi khdi lugng ting 16g hay M g= M+ 16
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M, M,+I16
Mg Mytl6_,, 16 (1)
M A

V6i Mucho =30 < M A< Mgy cyo = 44 thé vao (1)

5 3 _
= 11-l<d<% = BPapan C.

Cau 19: P4t chdy hoin toan a (g) hdn hdp 2 ankan X, Y (X kém Y k nguyén ur
C) thi thu duge b (g) khi CO,. Khodng xdc dinh cia s6 nguyén & C trong
phin tr X theo a, b, k la:

b—-k.(22a —7b) b b—k.(22a-7b) b
— N —— B. —= T on<—m—
22a-Tb 22a~T7b 22a+7b 22a+7b
C.n=1,5a+25b-k D. 1,54-2 < n <b+38.
Huéng din giai

Goi n la s8 nguyén ttf C trong ankan X thi n + k 1a s6 nguyén tt C trong ankan Y.

Goi cdng thic chung ctia 2 ankan X, Y la C;Hzg_” (n<n <n+k).

+()2 - -
L S —_— HC02 + (n + I)HzO
a a; aH b - b
= = = —= =— >n= ——
14n + 2 14n + 2 l4n+2 44 22a-"Tb
St dung di¢u ki¢n: n < n<n+k
b b—-k.(22a - 7b) b
> n1<————<n+k™»> —m——<n< ——
22a—Tb 22a~7b 22a-"7b

= Pédp an A.

Cau 20: Clo hod PVC thu dudc mdt polime chita 63,96% clo vé khdi lugng,
trung binh 1 phan t& clo phdn @ng v6i k mit xich trong mach PVC. Gid tri
cia k 1a
A. 3. B. 6. C. 4. D. 5.

Huéng din giai
Mot phin t clo phdn ng v6i k mit xich trong mach PVC theo phudng trinh:

(~§H ~CH, —) +kCl, ——Xﬂg—>(—§H -CH, —)n_k (—CH ~CH —)k

N | |

Ci Cl 1
Do ('}I‘(r‘ﬁl(j; = 63,96% - %mC‘H conlai = 36,04%
355(n-k)+3552k 6396 n

- - = = —=3 =>Ddpdn A.
27.(n-k)+26k 36,04 k
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Chuyén dé 1e.
PHUGNG PHAP GIAI BAI TAP VE NHOM

A.NOI DUNG PHUGNG PHAP
NOI DUNG:

V@i cdc bai todn hod hoc vé nhom, hgp chit clia nhdm ciing nhu cdc bai todn

hdon hgp. Ngoai viée sit dung cac phudng phdp gidi nhu bdo toan clectron,
bao toan kh&i Ivgng, ting gidm khdi lugng.. di trinh bay § cdc chuyén dé
trudc, con ¢6 mot s& dang bai tap dic trung riéng cda nhom, do 1a:
1. Mudi AI** tdc dung véi dung dich kiém tao ké't tda:
Khi cho mdt lugng dung dich chita OH™ vao dung dich chita AP thu dudc
k&l tha AI(OH);. N&u s6 mol AI(OH); < s6 mol Al™* s& ¢6 hai trudng hdp
xay ra. Bai todan ¢6 2 gid tri diing.
- Trudong hgp 1: Ludng OH thi€u, chi dii d¢ tao k&1 tha theo phdn ng.
A" + 30H — Al(OH),
Lugng OH™ dugce tinh theo két tha AI(OH);, khi d6 gid tri OH™ 14 gid tri nho
nhat.
- Trudng hgp 2: Lugng OH™ dii dé xay ra hai phan @ng:
A" + 30H" — AI(OH); (1
Al(OH); + OH™ — AlO.™ + 2H:0  (2)
Trong d6, phdn ng (1) hoan toan, phin ¢ng (2) x4y ra I phan. Lugng OH
dudgc tinh theo ¢a (1) va (2), khi d6 gid i OH™ 1a 1én nhat.
2. Dung dich H' tdc dung vdi dung dich AlQ," tao két tia:
Khi cho tf tir dung dich chita OH™ vao dung dich chia A" thu duge k& tha
ALOH)3. N&u 58 mol AI(OH); < s& mol Al s& ¢6 2 trudng hgp xdy ra. Bai
todn ¢6 2 gia tri ding.
- Trudng hgp 1: Lugng H* thicu, chi dii d€ tao k&t tha theo phan tng:
AlO,” + H" + H,O — AI(OH);
Lugng H* dugc tinh theo k&t tha AI(OH);, khi do gid i H' l1a gid tri nho
nha't
- Trudng hgp 2: Lugng H* dii dé x4y ra hai phan tmg:
AlO;” + H" + H,O — AI(OH), (1)
AlOH); + 3H" — A" +3H.0  (2)
Trong d6, phdn @ng (1) hoan toan, phdn Gng (2) xdy ra | phan. Lugng H'
dugc tinh theo ¢d (1) va (2), khi d6 gid tri H* 12 1¢n nhat.
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3. Hon hgp kim loai gém kim loai kiém (kiém thé), nhém tic dung vdi
nudc:
Khi d6, kim loai kiém hoic kiém thd tic dung véi nude tao dung dich kiém,
sau d6 dung dich kiém hoa tan nhom.
Vi du: M6t hén hgp gdm Al, Mg va Ba dudc chia lam 2 phin bing nhau:
- Phdn I: Pem hoa tan trong nudc du thu duge V| lit khi (dkic).
- Phan 2: Hoa tan trong dung dich NaOH du thu dudc V, lit khi (dktc).
Giai:
Khi d6: G phin 1 ¢6 cdc phan tng:
Ba +2H,O — Ba(OH), + H, (1)
2Al + Ba(OH), + 2H,0O — Ba(AlO,): + 3H, (2)
- Phdn 2 ¢6 cdc phan dng:
Ba +2H;0 - Ba(OH), + H; (3)
2Al1 + 2NaOH + 2H,O — 2NaAlO. + 3H, (4)
Né&u V, < V,: Khi dé, & phan | nhom chua tan h&l, lugng H, sinh ra duge
tinh theo Ba phan ting. Phin 2: Cd Ba va Al déu tan hél, lugng H, dugc tinh
theo cd Ba va Al § phudng trinh phan Gng (3) va (4).

B.BAI TAP MINH HOA
Cau 1: Hon hdp X gom 3,92 gam Fe, 16 gam Fe,O; va m gam Al Nung X &

nhiét do cao trong dicu ki¢n khdng ¢6 khong khi, thu duge hdn hgp chit rin
Y. Chia Y thinh hai phin bing nhau. Phin mot tdc dung véi dung dich
H.SO, lodng (dw), thu duge 4a mol khi H,. Phin hai phdn @ng véi dung dich
NaOH du, thu dugc a mol khi H,. Biét cdc phin &ng déu xdy ra hoan toan.
Gid tri cia m la
A. 5,40 B. 351 C.7.02 D. 4,05
Hudng din giai:
(Trich dé thi tuyén sinh Pai hoc khdT A ndm 2013)
S8 mol Fe = 0,07; Fe,04=0,1 .
Do phdn @ng hoan toan nén:
Fe,0; + 2A1 — ALOs;+ 2Fe
0,1 0,2 0,2
* Phén 1:
Fe +2H" — H, + Fe**

0,135 0,135
Al + 3H" - 1,5H, + A"
X 1.5x
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* Phan 2: tdc dung vdi NaOH tao khi H, = Al con du
Al + OH + H,0 — I,5H, + A"
X £,5x
Tacé: 0,135+ [,5x=4ava l,5x=a
Suy ra: x =0,03 va a = 0,045
Vay tdng s8 mol Al bd = 0,2 + 0,03.2 = 0,26; my, = 7.02 gam
= PapanC
Cich 2:
Phén ng hoan toan ma Y tdc dung NaOH thu dugc H, = Al du; Fe,05 hét
PTHH: 2Al + Fe,0; —~— AlL,O; + 2Fc

= nAl pu = 2.nFe,0; = 2.16/160 = 0,2 mol.
16

3,92 - )
42— + 3.nAldu=24a (1)
56 160

Phan II: 3.nAldu=2.nH, = 3.nAldu=2.a (2)
T (1) va (2) = a =0,045 va nAl du = 0,03,

Viym =27.(0.2 +0,03.2) = 7,02 gam.

= PbiapanC

Phan I: 2.nFe + 3.nAl du = 2.nH, = 2. %(

Cau 2: Hoa tan hoan toan 1,805 gam hdn hdp gém Fe va kim loai X bing dung
dich HCI, thu duge 1,064 lit khi H,. Mit khidc, hoa tan hoan toan 1,805 gam
hén hgp trén biing dung dich HNO; lodang (du), thu dudge 0,896 lit khi NO (san
phim khit duy nhit). Bi€t cdc thé tich khi déu do ¢ diéu kién ti¢u chudn.
Kim loai X 1a
A.Zn. B. Cr. C. Al D. Mg.

Huéng din giai:
(Trich dé thi tuvén sinh Pai hoc khdt A ndm 2013)
Né&u X 1a kim loai ¢é hda tri n khong ddi, goi np. = a; nx = b mol
Khi phan dng vdi HCl:
Ap dung BLBT e: 2.nF¢ + n.nX = 2.nH;
= 2a +nb=2.1,064 : 22,4 =0,095 n
Khi phian @ng vdi HNO; :
Ap dung BLBT e: 3.nFc¢ + n.nX = 3.aNO
=3a+nb=3.0,896 :22,4=0,12 (2)
T (1) va (2) :a=0,025va n.b=0,045 b =0,045/n
= 56.0,025 + M. 0,045/n = 1,805 =M =9.n =»> M la Al

= Papan C
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Cau 3: Hon hop X gdm Ba va Al. Cho m gam X vio nuéc du, sau khi ciac phan
@ng xay ra hoan toan, thu dugce 8,96 lit khi H, (dktc). Mat khéc, hoa tan hoan
toin m gam X bing dung dich NaOH, thu duge 15,68 lit khi H, (dkic). Gid tri
ciia m la:

A. 299 B. 24,5 C. 19,1 D. 164
(Trich dé thi tuyén sinh Pai hoc khdi A ndm 2013)
Hudng din gidi:
Do khi hoa tan hh vdio NaOH dudc nhiéu H, hon khi cho vao nuéc chitng 6
khi cho vao nuéc Al ¢on du.
Ba + 2H.O — Ba(OH): + H»

X X X .
2Al1 + Ba(OH), + 2H.O — Ba(AlO>), + 3H,
2x X 3x

Ta co: x + 3x =§,96/22,4 =04, suy ra x = 0,1
S6 mol Ba = 0,1; s6 mol Al da pu=0,2 .
Khi cho vao NaOH, lugng H, nhiéu hon 1a do pu:
Al + OH + H,O — AlO; + 1I,5H;
S& mol Hs thu duge thém = 0,7 - 0,4 =0,3.
VAy s6 mol Al condu=0,3/1,5=0,2
Téng s6 mol Al = 0,4 mol; Viy my = 0,1.137 + 0,4.27 = 24,5 gam |
Cach 2:
X + H,0 thi Ba hét, Al ¢6 thé h&t hoic du, do dé:
Ba + 2Al + 4H,0 — Ba(AlO,y), + 4H, = ny, = 4.ng, = 0,4 = ng, = 0,1 mol.

X + dung dich NaOH: Ba va Al déu phéan tng hé&t, do dé:
2.nBa + 3.nAl=2.nH, = 2.0,1 + 3.nAl =2.0,7 = nAl=0,4 mol.
Vaym=0,1.137+0,427=24,5 gam = Ddpan B
Cau 4: Nung hon hgp gom 10,8 gam Al va 16,0 gam Fe,0; (trong di¢u kién
khong ¢6 khdng khi), sau khi phdn ting x4y ra hoan toan thu dudc chdtrin Y.
Khoi lugng kim loai trong Y la:
A. 5.6 gam B.22,4 gam C. 11,2 gam D. 16,6 gam
(Trich dé thi tuyén sinh Cuo ding nam 2011)
Huéng din gidi
10,8 16

T ’: = ——= N = ——
a co:ngy e 0,4 mol ; nFc203 160 0,1 mol
2A1 + FCzo3 - Ale} + 2Fe¢
0,2 0,1 0,2
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= ey = 0,4 - 0,2 = 0,2 mol
= Sau phan ing trong Y ¢6 0,2 mol Al dw va 0,2 mol Fe

= Mg pong y = 0,227 +0,2.56 = 16,6 (g) = DBap anD.

CAau 5: Chia hdn hgp X gdm K, Al va Fe thanh hai phdn biing nhau.

Cho ph'?in 1 vao dung dich KOH (du) thu duge (0,784 lit khi H, (dktc).

Cho phan 2 vio mdt lugng du H-O, thu duge 0,448 1it khi H, (dkte) va m gam
hén hgp kim loai Y. Hoa tan hoan toan Y vao dung dich HCI (du) thu dudc
0,56 lit khi H, (dkic).

Khai lugng (tinh theo gam) ctia K, Al, Fe trong mdi phan hdn hgp X 1an ludt

la:
A.0,39;0,54; 1,40. B. 0,78, 0,54; 1,12.
C. 0,39; 0,54; 0,56. D. 0,78; 1,08; 0,56.

(Trich dé thi tuvén sinh Pai hoc khdi A ndm 2011)
Hudng din gidi
Goi ng = x mol; ny =y mol; n. = 7z mol.
Phin II: H,O dv = K tan h&(, Al tan | phan.

K + H,O0 — KOH + —;—Hz

Al + KOH + H, O — KAIO; + %Hz

3
X X =X

(0,448

'%
Ta ¢o: Ny = mz 0,02 mol = —;—x + E—x =002 =x =00l

Phan I: KOH duv = K va Al tan hé&t

K + H,.O—- KOH + %Hz

l
X X —X
2
3
Al + KOH + HQO —> KA]OZ + *Z'Hz
3
Y 5y

LI
SN
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4 3
Ta c¢o: ny = 9257%- = (3,035 mol = %.(),()l + Ey =0,035 = y=0,02

* Honhop Y gGm: Al du; 0,02 - 0,01 =0,01 mol va Fe: z mol
2Al + 6HCl — 2AICI; + 3H,

0,01 0.015
Fe + 2HCI —» FeCl; + H
Z z
0,56 ‘
Va n oo = A 0,025 mol = 0,015 +2=0,025 =z = 0,01
2 224

Viy: mg =0,39g; my =0,54¢; mp. = 0,56g = Pap an C.

CAu 6: Thyc hién cdc phdn ng nhi¢t nhom hén hgp gdm m gam Al va 4,56
gam Cr,0; (trong di¢u kién khdng ¢6 O,), sau khi phdn tng k&t thic, thu
duge hdén hgp X. Cho toan bd X vao mdt lugng du dung dich HCI (lodng,
néng), sau khi cdc phin @ng xdy ra hodn toan, thu duge 2,016 lit H, (dktc).
Con néu cho toan b X vao mdt lugng duv dung dich NaOH (dac, néng), sau
khi phdn tng k&t thiic thi s6 mol NaOH da phan dng 1a:

A. 0,06 mol B. 0,14 mol C. 0,08 mol D. 0,16 mol
Huéng din gidi
Ta ¢o: 1102()3 = (0,03 mol; nHz = (3,09 mol

2Al + Cr:0y —s ALO, + 2Cr

0,06 0,03 0,03 0,06

Gid st sau phan @ng nhi¢t nhom Al du, Cr,O; hét.
Cr 4+ 2HClI — CrCl, + H;

0,06 0,06
2Al 4, + 6HCI — 2AICI; + 3H,
0,02 0,03

Viay:hh X gdm: [ Al du: 0,02 mol
AlL,O;: 0,03 mol + dung dich NaOH loang néng
Cr: 0,06 mol

Al:O3 + 2NaOH — 2NaAlO; + H.O

0,03 0,06

Al + NaOH + H.O— NaAlO, + —;—Hz

0,02 0,02
= 2 nwon = 0,06 + 0,02 = 0,08 mol = Piap an C.
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Cau 7: Dung dich X g6m 0,1 mol H*, z mol AI**, t mol NO5™ vi 0,02 mol SO,*".
Cho 120ml dung dich Y gSm KOH 1,2M va Ba(OH), 0,1M vao X, sau khi
cdc phian dng k&1 thie, thu duge 3,732 gam k&t ta. Gid tri cda z, t 1an lugt 1a:

A. 0,020 va 0,012 B. 0,020 va 0,120
C. 0,012 va 0,096 D. 0,120 va 0,020

(Trich dé thi ll,l_\-*é'n sinh Pai hoc khoi B nam 2011)
Hudng din gidi
Ny = 0,144 mol JZnOH_ = 0,168 mol

Ta cé: =
Mg, om, = 0,012 mol lnBuer =0,012 mol

Phin ng tao k&t tha:
Ba™ + SO, — BaSO4

0,012 0,012
= m, , =0012.233=2,796 (g)
= Mo, = 3732 - 2,796 = 0,936 (2) =1 0y, = 0,012 mol

Phiandng: H' + OH" — H,0
0,1 0,1
= n _ (e &= 0,168 — 0,1 = (),()68 m()l
OH

A" + 30H" — AI(OH).4

0,068

Gi4 st OH” hél= m =78 = 1,768 () > 0,936 (»)

AOH)y =

=> OH" con du, k&1 tha ¢6 tan | phén.

A" + 30H — Al(OH);

z 3z z

AOH); + OH — AlOy + 2H;0

7z - 0,012 7 - 0,012

= 37+7- 0,012 =0,068 = z = 0,02 mol

Ap dung dinh ludt bdo toan dién tich cho dung dich X ta ¢6:
0,1 +0,023=1+0,022 = t=0,12 = D4p 4n B.

Cau 8: Cho 400ml dung dich E gdm AICl; x mol/lit vd Aly(SOg4); y moVlit tdc
dung vdi 612ml dung dich NaOH 1M, sau khi cdc phdn ¥ng k€t thiic thu dudc
8,424 gam k&t tha. Mit khdc, khi cho 400ml E tdc dung v&i dung dich BaCl,
(du) thi thu duge 33,552 gam k&t tda. Tilg x : y 1a
A 4:3 B.3:4 C.7:4 D.3:2

(Trich dé thi tuyén sinh Pui hoc khéi B ndm 2011)
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Hudng dan giai

N e, =0.4x mol [nAIM =(0,4x + 0,8y) mol
Ta c6: 3 - L |
N Al (s0), =0,4 mol 1“803_ =1,2y mo

* Dung dich E tdc dung vdi BaCl, du:
Ba™ + SO,7 — BaSO,{
0,144 0,144
33,552
MBaso, ~ 533
= 1,2y =0,144 = y=0,12
* Dung dich E tdc dung véi NaOH:

Ta ¢6: nnaon = 0,612 mol = n( - =0,612 mol
)

Ta c¢é6: =0,144 mol

N AIOH), = 0,108 mol

Gi4 sit OH™ h&t: AI* + 30H — AI(OH);d
0,612 0,204

Ta thdy: ny = 0,204 > ny 4¢ o0 = 0,108 = Diéu gid sit sai nghia 1a OH™ du.
Vay k& tda bi hoa tan 1 phan.
A+ 30H - AlOH)Y
(0,4x + 0,8y) 3(0,4x + 0,8y) (0,4x + 0,8y)
Al(OH); + OH  — AlO; + 2H,0
(0,4x + 0,8y — 0,108) (0,4x + 0,8y — 0,108)
Ta cé: 3(0.4x + 0,8y) + (0,4x + 0,8y — 0,108) = 0,612 (*)

x 021 7

Thé’y:()’lzVﬁo(ﬂ:)zxz(),zl:>_:—-——«:—.‘.“)Dép?’lnC.
y 012 4

Cau 9: Trdn 10,8g bot Al v6i 34,8g bt Fe;04 roi ti€n hanh phdn @ng nhiét
nhém trong diéu kién khdong c6 khong khi. Hoa tan hoan toan hén hdp rin
sau phan 1ng biing dung dich H,SO, lodng (du) thu dudge 10,752 lit khi H,
(dktc). Hi¢u suat clia phdn ting nhi¢t nhdom 1a
A. 80% B. 90% C. 70% D. 60%

(Trich dé thi tuyén sinh Pai hoc khdT B ndm 2010)
Huéng din gidi

Tacéd: n, = 10,8 =0,4mol; ng, o = —B—i’é:(),lS mol
27 €374 232
10,752
n, = 0.75 =0,48 mol
2 22,4
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8Al + 3FC]O4

§x X 3x

> 4A1303 + 9Fc¢

Goi s0 mol Fe;0, phian ¢ng 1a x mol.
Vi hi¢u suéit khdng dat 100% nén ca Al va Fe;0, déu chura phan img hét.
= Hon hgp riin sau phan tng gdm Al du, Fe,0y duw, AlLO, va Fe.

s 8 8
Theo phan Ung: ) phan ing = ;x mol = nayew =04 - ;;x) mol

2A1 + 3H.50; — ALGSOy); + 3H;

3 3 8
0,4 2x 2(0,4- 2x
( 3 ) 2( 3 )
Fe + HQSO_; —> FCS()_; + H:
3x 3x
8
= ——(() 4 ;x) +3x = 0,48 = x=0,12 mol
R 0,12 . .
Viy: H= x100% = 80%. = Bdp an D.
0.15

CAu 10: Nung ndng m gam hdn hop gdm Al vi Fe,0, trong di¢u ki¢n khong ¢6
khong khi. Sau khi phin fing xdv ra hodn todn, thu dudge hén hgp rdn X Cho
X tde dung vdi dung dich NaOH (dn) thu duge dung dich Y, chdt rdn Z va
3,36 1t khi H (6 dkie). Sue khi COs (du) vao dung dich Y, thu duge 39 gam
ké't tha Gid tri cfia m LA

8.3

A ‘ 1
/'\s B ! X

C. 45,06 D. 36,7
(Trich dé thi iuvén sinh Bai hoc khédi B)

u,
-

- s s
Huddng dang gial

tén hopr an X + dd NaOH du — H, = Sav phan Ong nhiét nhém, Al du.
4

Phugng trinb phéin fug

BAL + 3,00 — AL + 9Fe (b
= Hin hop ran X gom: Aldu: fe; ALOy . + dd NaOH
Aldu + MNaOH + H.O — PMaAlG, + 3/2H, (2)
0,1 0,1 0,15

ALGH + ZMNaOH - ZMNaAlo, + H.O (3).

+ H.O + O AI(OH), | 4+ NaHCO; {4y
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39
Tacé: n == = 0,5 mol
AlOH)3 ~ 7g |
Ap dung DL bao toan nguyén t Alta c6:
NAlban ddu = nAl(OH)q‘ = 0,5 mol

Narn = DAl ban ddu = Narde = 0’5 - 0,1 = Os4 mOI
3 3
Theo (1) : nFC304 = gnAl = §.0,4 =0,15 mol

Vay: m = Maipndiu + Mp, o, = 0.5.27+0,15.232 =483 (g)

= Pap an A.

Cau 11: Hoa tan hoan toan m gam ZnSO4 vao nu6c duge dung dich X. Néu
cho 110ml dung dich KOH 2M vao X thi thu dudc 3a gam ké&t tia. Mit khéc,
né&u cho 140ml dung dich KOH 2M vao X thi thu dugc 2a gam k&l tia. Gid tri
cia mla v
A.32,20. B. 24,15. C. 17,71 D. 16,10.

(Trich dé thi tuyén sinh Bai hoc khéi A ndm 2010)
Huéng din giai

* TNI: Gid sif khi diing 110m] dd KOH 2M (0,22 mol) thi vira dd tao k&t tia
cuc dal.

Zn®* + 20H° ——> Zn(OH),
0,22 mol 0,11 mol
= 3a/99=0,11 = a=(0,11.99)/3 =3,63 gam

* TN2: VAy khi ding 140ml dd KOH 2M (0,28 mol) thi k&t tha da bi hoa tan
mot phin va s& mol OH™ con dé hoa tan Zn(OH), = 0,28 — 0,22 = 0,06 mol

Zn(OH), + 20H” —— Zn0,"” + 2H,0
0,03 mol - 0,06 mol
= a/99 = 0,03 = a = 2,97 gam # 3,63 gam = Diéu gid st & trén 12 sai.
Viy trong thi nghié¢m 1 k&t tha da bi tan mdt phan nhung it hon & thi nghiém 2.
* TN1: 110 mol dd KOH 2M: 0,22 mol
Zn** + 20H" —— Zn(OH),
X 2x X

Zn(OH), + 20H- —— Zn0O*” +2H,0

3a 3a
Bt 2.(x ——=
x 99) (x 99)
o 2x 4 2(x-2R 2022 1)
g9t T
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* TN2: 140 mol dd KOH 2M: 0,28 mol
Tuong tyta cd: 2x + 2.(x ——5%) =0,28 (2)

Te(1)va(2) = x=0,1;a=297
=> Khéi lugng ZnSO, = 161.0,1 = 16,1 (g) = Bédp 4n D.

Céu 12: Cho 150ml dung dich KOH 1,2M tdc dung vdi 100ml dung dich AICl;
ndng do x mol/l, thu dugc dung dich Y va 4,68 gam k&t tda. Loai bd k&1 tha,
thém ti€p 175ml dung dich KOH 1,2M vao Y, thu dugc 2,34 gam k&l tia. Gid
tri cla x 1a

A. 1.2 B. 0,8 C.09 D. 1,0
Hudéng din gidi

Ta ¢O: nkon ain = 0,18 mol ; N om, din = 0,06 mol

NKOH sau = 0121 mOl > nAl(()H) sau 0703 m()l

— Cho dung dich KOH vao dung dich AICl; thu dugc \S Al(OH); va dung dich
Y. Khi thém ti€p KOH vao dung dich Y Iai ¢6 4 AI(OH); chitng t& sau phan
trng gitta KOH va AICl;; KOH hét, AICL cdn du.
3KOH + AICl; — Al(OH):! + 3KCl

0,18 0,06 0,06

~ AICl; con dutde dung vdi 0,21 mol KOH tao ra 0,03 mol 4. N&u KOH hét
thi:
3KOH + AICI; — AI(OH); 4 + 3KCI

0,21 0,07

Ta thdy: 0,07 # N o), s = 0,03 = KOH condu. Goi n ., =X mol
AP’ +30H ——> AI(OH),

a 3a a

Al(OH); + OH™ —— AlO, + 2H,0

(a-0,03) (a-0,03)

= 3a+(a-0,03)=0,21 = a=0,06
Véy: n 0,06 + 0,06 = 0,12 mol = x=0,12/0,1 = 1,2M = BDéap an A.

Alci, hd =

Cau 13: Cho m gam bdt crom phin Wng hoan toan vdi dung dich HCI (dw) thu
dude V lit khi H; (dktc). Mit khdc ciing m gam bt crom trén phan ng hoan
toan véi khi O, (du) thu dugc 15,2 gam oxit duy nhét. Gid tri cda V 1a
A.2,24 B. 4,48 C. 3,36 D. 6,72

(Trich dé thi tuyé;'n sinh Cao ddng ndm 2010)
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Hudng din gidi
Ta co: nCrz()3 :75—2*

Ptpt: 4Cr + 30, —2Cr,05

0,2 0,1
Cr +2HCI — CrCl; + H;
0,2 0,2

=V, =02224=4481it = PdpanB.

Cau 14: Hoa tan hét m gam ZnSO, vao nudc duge dung dich X. Cho 110ml
dung dich KOH 2M vao X, thu dugc a gam ké&t tia. Mit khdc, néu cho 140ml
dung dich KOH 2M vao X thi ciing thu dugc a gam k&t tia. Gid tri ciia m 1a
A. 20,125. B. 12,375. C. 22,540. D. 17,710.

(Trich dé thi tuyén sinh Pai hoc khéi A)
Huéng din gidi
Ta c6: ngon 1, = 2.0,11 =0,22 mol
nkon 2y = 2.0,14 =0,28 mol
Khi cho dung dich chifa 0,22 mol KOH vao dung dich ZnSO, thu dugc a (g)].
Mit khédc, néu cho dung dich chita 0,28 mol KOH vao dd ZnSO, ciing thu dudc
a (g)}. Chiing 10, & thi nghiém dau Zn** con du va & thi nghiém 2 KOH du.
TN 1: Zn* du, OH hét
Zn** + 20H" — Zn(OH),
0,22 0,11
TN 2: Zn** hét, OH du hoa tan mét phan két tia
Zn** +20H™ — Zn(OH),
X 2% X
Zn(OH), + 20H — {Zn(OH),]
x-0,11  2x-0,22
Téng s6 mol OH = 0,28 = 2x + 2x — 0,22 = x = 0,125
Viy: m=0,125.161 = 20,125 (g) => Pdp dn A.

Cau 15: Hoa tan hoin todan m gam hon hgp X gdbm Na,O va AlL,O; vao H,O thu
dugc 200ml dung dich Y chi chita ¢hil tan duy nhét ¢6 ndng d6 0,5M. Théi
khi CO, (dw) vio Y thu dudc a gam két tha. Gid tri cia m va a lan lugt i
A 133va39 B.83va7.2 C.11,3va 7.8 D.8,2va 7,8

(Trich @é thi tuyén sinh Cao ddng khoi A, B)
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Huéng din gidi
Chét tan duy nhét 1a dd NaAlO, = Na,0, ALO; hét.
Na,O + H,O — 2NaOH
0,05 0,1
2NaOH + Al,O; — 2NaAlO; + H,0
0,1 0,05 0,1
CO, + NaAlO; + H,0 — AI(OH); + NaHCO;
0,1 0,1
= Mg ia = 78.0,1 =7,8(g)
Vay: m = 62.0,05 + 102.0,05 = 8,2(g) = Pdp 4n D.
Cau 16: Hoa tan hoan toan 47,4 gam pheén chua KAI(SO,),.12H,0 vio nudc,
thu dudce dung dich X. Cho toan b6 X tdc dung véi 200ml dung dich Ba(OH),
1M, sau phén ng thu dugc m gam k&t tha. Gi4 tri ctia m l1a

A. 46,6 B.54,4 C. 62,2 D.7,8
(Trich dé thi tuyén sinh Cao ding khdi A, B)
Huéng din giai

474 =0, mol = n , =0,1mol;n_, =02mol
474 Al S0g

Mat khac: nBa(OH)2 =0,2 mol = n832+ = 0,2 mol; nOH_ = 0,4 mol

Ta ¢6: nph(‘:n chua =

Ba®*+ SO, — BaSO,
02 02 0,2
AP* + 30H - AI(OH),
0,1 0,3 0,1
= Sé mol OH dur = 0,4 - 0,3=0,1 mol
Do OH™ du nén xay ra phan tng hoa tan két tia Al(OH);
Al(OH);+ OH™ — AlO,” + 2H,0
0,1 01 01
=> Sau phan tmg chi thu duoc két tia BaSO,
Vay: myg g, = Ngaso, = 0,2.233 = 46,6 (g) = Dap 4n A.

Céu 17: Thém m gam K vao 300ml dung dich chita Ba(OH); 0,1IM va NaOH
0,IM thu dudc dung dich X. Cho tir tf dung dich X vao 200ml dung dich
AL(SO4); 0,IM thu dugc két tia Y. D€ thu dudc Iugng két tha Y 18n nha't thi
gid tri cia m 1a: -

A. 1,59 B. 1,17 C. 1,71 D. 1,95.
(Trich dé thi tuyén sinh Cao ddng khéi A, B)
353



Kij thudt gidi nhanh BTTN Héa dai cuong - v6 co ~ D6 Xudn Hung

Hudng din gidi
K + HH O —» KOH + %Hz

X X
Ta c6: Npa(oH), = 0,1.0,3=0,03 mol

NNaOH = 0,10,3 = 0,03 mol
= Dung dich X c6: nOH_ =x+0,03.2+ 0,03=(0,09+ x) mol

Mit khac: DAL (50,43 =0,1.0,2 = 0,02mol = nAl3+ = 0,04 mol

Phin tng: AP* + 30H — AIl(OH),

0,04 0,12

PE& thu dudc lugng két tha 16n nha't thi nOH_ phin dng = nOH_ ban diu-

= 0,09 + x=0,12 = x =0,03.
= mg = 0,03.39= 1,17 (g) = DPap an B.
* Cach khdc: S& dung phudng phap d6 thi:

n
L AIOH),

0,04

By
L

0,12 n_ -
Dua vao d6 thi ta ¢6 ngay:
Pé thu dugc ludng két tha 16n nhat thi: 0,09 + x=0,12 = x=0,03
= myg =0,03.39=1,17(g) = PapanB.
Cau 18: P& diéu ch€ dugc 78 gam Cr tir Cr,0; (dv) bing phuong phip nhiét
nhdm v4i hidu sudt ciia phin ¢ng 1a 90% thi khéi lugng bdt nhém cin ding
t6i thi€u 12

A. 81,0 gam B. 40,5 gam C.45,0gam D. 54 gam
Huéng din gidi
Phuong trinh phan tng:  2Al + Cr,0; — ALOs; + 2Cr
2.27 2.52
X H=90% 78
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= 2'27'78.@ = 45g > Pdp an C.
252 90
Cau 19: Cho hdn hop gdm Na va Al c6 ti 1€ s& mol tuong ¥ng 12 1:2 vao nudc
du. Sau khi cdc phén @ng x4y ra hoan to2n, thu dugc 8,96 lit khi H, § (dktc)

va m gam chit rin khong tan. Gid tri clia m 1a:

A. 10,8 B.5.4 C.7.8 D. 43,2.
(Trich dé thi tuyén sinh Pai hoc khdi A)
Hudéng din gidi
Tacé: n, = 0,896 = 0,04 mol
: 22,4
Goi: ny, =X mol = ny; = 2x mol
Phinng: 2Na + 2H,0 —2NaOH + H, 1)
X
X X —
2

Al + NaOH + H,0 — NaAlO, + —;— H, (2)

3_)(
2
Sau cdc phan ng con m (g) chit rin khdng tan, d6 1a khdi lugng clia Al du.

X X

Theo phin @ng (1); (2): ZnH2 = -;E + 37)( = 0,4 = x=0,2 mol.
= M4 bandie = 2X = 2.0,2 = 0,4 mol.
Ma: Dar phin ng = Mvaon = X = 0,2 mol = nayay = 0,4 - 0,2 =0,2 mol.
= my = 0,2.27=5,4(g) = Pap an B.

Cau 26: Hoa tan hoan toan 0,3 mol hdn hdp gobm Al va Al,C; vao dung dich
KOH dvu, thu dugc a mol hdn hgp khi va dung dich X. Suc khi CO, dv vao
dung dich X, ltgng k&t tha thu dudc 1a 46,8 gam. Gid tri cla a 1a:

A. 0,55 B. 0,60 C.0,40 D. 0,45.
(Trich dé thi tuyén sinh Pai hoc khoi A)
Hudng din gidi
. 46,8
Ta c6: oy, = ETS = 0,6 mol
Goi:  npy=xmol ; Dyc, =Y mol

=>x+y =03 (*)
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Phidn ing: Al + KOH + H,0 — KAIO, + %Hz (1)

3x
X : X g
_ 2
ALC; + 12H,0 — 4AI(OH); + 3CH, (2)
y .4y 3y
AlOH); + KOH — KAIO, + 2H,0 (3)
4y 4y 4y

Dung dich X cé: (x + 4y) KAIlO,. Suc khi CO, vao dung dich X:
CO, + KAIO;, + 2H,0 — AI(OH);d + NaHCO; (4)
x +4y) (x + 4y)
= x+4y=0,6 (%)
Tir (*), (**) = x=0,2mol va y =0,1 mol.
Theo phuong trinh phén Wng (1), (2) ta ¢6:
a= x +3y = —3~.0,2 +3.0,1 =0,6 mol
2 2
=> P4ap 4n B.

Céau 27: D6t néng mdt hdn hgp gdm Al vi 16 gam Fe,Os (trong diu kién
khong c6 khdng khi) d&€n khi phin ng xdy ra hoan toan, thu dugc hdn hgp
rin X. Cho X tdc dung vira 0 véi V ml dung dich NaOH 1M sinh ra 3,36 lit
H, & (dktc). V ¢6 gid tri la:

A. 150 B. 100 C. 200 D. 300
(Trich dé thi tuyén sinh Cao ding khoi A, B)
Huéng din gidi

Hon hdp X sau phan ing nhiét nhdm tdc dung véi dung dich NaOH c6 khi H,
thodt ra.
= Hbn hgp X c6 Al du = Fe,05 hét.

A . ’ — 16 —
Tacd : Mg 0, ~—1—%—O,1 mol
2A1 + Fe,0; —° s ALO; + 2Fe
-0l 0,1 0,2

Al O5: 0,1 mol
Hdn hgp X gdbm { Fe : 0,2 mol + NaOH
Al du
3,36

Ta cé: nH2 = m = 0,15 mol
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AlLO;  + 2NaOH — 2NaAlO, + H,O (1)
0,1 0,2

Al + NaOH + H,O — NaAlO, + %Hz (2)

0,1 0,15 mol
Theo phuong trinh phan dng (1), (2): nn,on = 0,2 + 0,1 =0,3 mol
= Vion = 9—3 =0,3 lit=300 ml = Pap an D.

CAu 28: Chia m gam Al thanh hai phin bing nhau:

- Phin mot tic dung v6i lugng du dung dich NaOH, sinh ra x mol khi Hz

- Phén hai tdc dung véi lugng du dung dich HNO; lodng, sinh ra y mol khi N,O (sin
phiam khir duy nhat). Quan hé giita x va y la: :

A x=2y B.y=2x C.x=4y D.x=y.
(Trich dé thi tuyén sinh Cao ddng khéi A, B)
Huéng din giai
Phén 1:

Al + NaOH + H,O0 — NaAlO; + %Hz

2x
= X
3
8Al + 30HNO; - 8AINOs); + 3N,0 + 15H,0
8y
3 Y ‘
Vi lugng Al & hai phan biing nhau nén s& mol Al & hai phan ciing bing nhau.
2
Hay —3’5 .o = x =4y = Pap an C.

Céu 29: Cho 200ml! dung dich AICl; 1,5M tdc dung véi V lit dung dich NaOH
0,5M; lugng két tha thu dugce 1a 15,6 gam. Gi4 tri 16n nhit ciia V 1a:

A 1.2 B. 1,8 C.24 D. 2.
(Trich dé thi tuyén sinh Pai hoc khéi B)
Huéng din gidi
Ta cé: e, = 1,5.0,2 = 0,3 mol
15,6 6
Do), = 78 = (0,2 mol

Thé tich NaOH I6n nh4t khi két tda sinh ra cuc dai, bi NaOH hoa tan 1 phin
cdn 15,6 (g).
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AICL; + 3NaOH — AI(OH);4 + 3NaCl
0,3 0,9 0,3
Al(OH); + NaOH — NaAlO, + 2H,0
(0,3-0,2) 0,1
Theo phuong trinh phén ng, ta c6: ny.on =0,9 + 0,1 = 1 mol
= Vyou= -61; =2 lit

— Pdp 4n D.
* Céach khédc: Sit dung phuong phap dé thi:

n
AIOH
A (OH)g

nJ,max: n

A13+

Dura vao dd thi ta ¢6:
S6 mol NaOH 16n nhé't tai A va nnaon = 1 mol

1 . (s
:>VN30H=6—§:2 lit = Pap an D.

C.BAITAP AP DUNG
Cau 1: Cho 150ml dung dich NaOH 7M tidc dung vdi 100ml dung dich Al (SO4)3
1M. Néng d6 mol/l ctia NaOH trong dung dich sau phin tng la:
A. IM B.2M C.3M D. 4M.
Hudéng din gidi
Nnaon = 1,05 mol

nmz<so4)3 = 0,1mol

Phan dng: Al,(SO.); + 6NaOH — 2AI(OH);d + 3Na,SO, )

0,1 0,6 0,2
Al(OH); + NaOH — NaAlO, + 2H,0 (2)
0,2 0,2
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= NNaOH phindng = 0,6 + 0’2 = 0,8 mOl
= Nnaon av = 1,05 - 0,8 = 0,25 mol

= [NaOH | = g%g =1M = Papén A.

b

Céu 2: Cho 1 lit dung dich HCI vao dung dich chifa 0,2 mol NaAlO,, loc, nung
k&t tha d&n khéi lugng khong ddi duge 7,65 gam chat rin. Nong do mol cla

dung dich HCl la:
A. 0,15 va 0,35M B.0,15va0,2M C.0,2va 0,35M D. 0,2 va 0,3M.
Huéng din gidi
- Trudng hop 1: Lugng H' thi€u, chi dii d€ tao k&t tha theo phan ¥ng:
AlO,” + H' + H,O — Al(OH), (D)

2AI0H); —% 5 ALO, + 3H,0 (2)
Theo phudng trinh phan @ng (1), (2) ta cé:

=n 216—5 =0,15 mol = [HCI] = 0,15M.

Myer = Dalon), = 2nA1203 BT

- Trudng hop 2: Lugng H" di d€ x4y ra cdc phan Wng:
AlO;” + H' + H,O — Al(OH); 3)
0,2 0,2 0,2
AI(OH); + 3H" — AI™ +3H,0 4)
(0,2-0,15) 0,15

2AI(0OH); —Y— ALO; + 3H,0 (5)
0,15 0,075
n,.= 0,2 + 0,15 = 0,35 mol

= [HC1] = 9113—5 =0,35M = Pdp 4n A.

Cau 3: Hoa tan m (g) bot Al trong dung dich HCI thu dudce 2,24 lit H, (dkitc).
Né&u hoa tan 2m (g) Al trong dung dich Ba(OH), dv thi dugc thé tich H, (dktc)
la:

A. 1,12 1it B. 2,24 lit C. 3,361t D. 4,48 lit
Hudng din gidi
2A1 + 6H' — 2AI" + 3H,
2A1 + 20H + 2H,0 — 2AIlO,” + 3H,
TU cdc phdn Ung trén, ta thi'y n&u s& mol (khdi lugng) clia Al bing nhau, khi
Al phdn Wng vdi axit hay bazo, ta thu dudc s6 mol (hay thé tich) H, biing
nhau.
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Do d6, n€u m (g) Al tdc dung vdi HCI cho 2,24 lit H, thi 2m (g) Al tdc
dung hét véi Ba(OH), s& tao ra 2.2,24 = 4,48 lit H,.
= PapdanD. ) :

Cau 4: Cho a mol AICl; vao 1 lit dung dich NaOH ¢ M dugc 0,05 mol Al(OH)s,
thém ti€p 1 lit dung dich NaOH trén thi dugc 0,06 mol AI(OH)s. a va ¢ c6 gid
tri 1an lugt 1a:

A. 0,1 mol va 0,06 mol B. 0,09 mol va 0,15 mol
C. 0,06 mol va 0,15 mol D. 0,15 mol va 0,09 mol.
Huéng din giai

Cho ¢ mol NaOH vao a mol AIC]; ¢6 0,05 mol Al(OH), nhung n€u thém ti€p
¢ mol NaOH vao ma k&t tia dugc nhiéu hon (0,06 mol), nghia 13 Iugng két
tia trude chua dat cye dai va NaOH da hét.
Phan ¢ng: AICl; + 3NaOH — Al(OH); + 3NaCl
c
c hd

3
= S6 mol k&t tia lic ddu: % =0,05 = c=0,15 mol

* Néu thém ti&p 1 lit dung dich NaOH nifa, nghia 13 da ding 2c mol NaOH.
Gia sit k&t tha thu dugc van chua bi hoa tan thi s6 mol k&t tia 1An nay phdi
g8p 2 1an so v6i khi ding ¢ mol (trdi véi gid thi€t) = K&t tha da bi tan mot
phan.

AICl; + 3NaOH — AIl(OH); + 3NaCl

a 3a a
= S8 mol NaOH con lai dé hoa tan k&t tha mot phan 13: (2c — 3a) mol

Al(OH); + NaOH — NaAlO, +2H,0

(2c-3a) (2c- 3a)
=> S6 mol k&t tha 2AI(OH); con lai 1a: a — (2¢ — 3a) = 0,06 => a = 0,09 mol
= Pdp anB.

Cau 5: Thyc hién phan éng nhiét nhéom 0,35 mol Al véi 0,3 mol Fe,O; thu dugc
0,2 mol Fe. Hiéu suit clia phdn d@ng la:

A. 66,67% B. 57,14% C. 83,33% D. 68,25%.
Huéng din giai
Phining: 2Al + Fe,0; —— ALO; + 2Fe
0,35 . 0,35
Gid st hiéu suat 100%, dya viao hé s6 clia phdn ting ta thi'y Fe,0; du.
Viy hiéu sudt phan ¢ng tinh theo Al
360



Cty TNHH MTV DVVH Khang Viét

Theo phdn Gng: ng.=nu = 0,35 mol

= H-= —9’%100% =57,14% = Pap an B.

’

Cau 6: Cho m (g) bot Al vao dung dich hén hgp 400ml HCI 0,4M va H,SO,
0,4M; thu dudgce 3,36 lit H, (dktc). Gia tri cia m la:
A.27g B.27¢g C.54g D. 4,05g.
Hudéng din giai
Tacod: n, = —3~3§ =0,15 mol
T 22,4

Ityey = 0,40,4 = 0,16 mol
n, o =0,4.0,4=0,16 mol }:> an = 0,48 mol
294

Phin tng: 2Al + 6H" — 2AI** + 3H,
Theo phéan tng: 0 pingng = 0, = 0,152 =0,3mol <n__ waiu =0,48 mol

= H 'duva Alhét = m =27.—32—.O,15=2,7 (g) = DdpanA.

Céau 7: H6n hgp X gdm Na va Al. Cho m gam X vao lugng du nudc thi thodt ra
V lit khi. Néu ciing cho m gam X vao dung dich NaOH du thi thu duge 1,75V
lit khi. Cdc khi do & dktc. Thanh phan % theo kh&i lugng clia Na trong X la:

(Trich dé thi tuyén sinh Pyi hoc khéi B)
A.39.87% B.77,31% C.49,87% D. 29,87%.
Huéng din gidi
Ta thdy lugng H, thodt ra khi tdc dung véi H,O it hon khi tic dung vdi dung
dich NaOH, do d6 khi tdc dung véi H,0, Al con-du:

2Na + 2H,0 — 2NaOH + H, (hH
2a 2a a
2Al 4+ 2NaOH +2H,O0 — 2NaAlO, + 3H; (2)
2a 3a
Khi tdc dung vdi dung dich NaOH du:
2Na + 2H,0 — 2NaOH + H, )
2a a
2Al + 2NaOH +2H,0 — 2NaAlO, + 3H, (27)
b 1,5b

P& don gidn, chon V = 22,4 lit (dktc). Khi d6: Tir (1), (2): ny, = da=1

U (1), (2°): Ny, = a+ 1,5b = 1,75
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= a=025b=1= ny,=2a=0,5mol vi nyy=b =1 mol
0,5.23

%Na = ————————100% = 29,87% => Ddp 4n D.
1.27 +0,5.23

Cau 8: H3n hgp 2 kim loai Ba va Al (¢ 1& mol 1: 3) hoa tan vao H,O du thdy
cdn 2,7g chat rin, ddng thdti thé tich H, (dktc) thu dugc 1a:

A. 2,24 1it B. 4,48 lit C. 6,72 1it D. 8,96 Iit
Hudéng din gidi
Goi: ng, = x mol = ny = 3x mol
Phan tng: Ba + 2H,0 — Ba(OH), + H; N
X X X
2Al1 + Ba(OH), + 2H,0 — Ba(AlO,), + 3H, )
2x X 3x

Phin rin khong tan 12 Al = sau phan tng (2): Ba(OH), hét, Al du.
Theo phan Gng (2): Naj phin ig = 2X Mol
2,7
= g =3X—2X=x= "= =0,1 mol.
Al du 27
Viy Ny, = 4x =4.0,1 =0,4 mol = VH2 =0,4.22,4 =896 lit = Pdp dan D.

Cau 9: M6t hén hop 2 kim loai Na va Al (ti 1€ mol 1 : 2) vao lugng H,O du, thu
dudc 4,48 lit H, (dktc) va con lai chat rin c6 khoi lugng 1a:

A.27g B.54g- C.7,7g D. 8,1g.
Huéng din gidi
Goi: ny. =X mol = ny; = 2x mol
Phédnng: 2Na + 2H,0 — 2NaOH + H, (N
X
X X -~
2

Al + NaOH + H,0 — NaAlO, + %Hz (2)

3x

2

Sau cdc phdn ¢ng trén cdn lai chdt rin = chdtrdn d6 1a Al
= Sau phédn tng (2): Al du.

X X

X 3x 4,48
—t — =2 ==
2 2 22,4
Theo phdn Ung (2): naj phingng = X MOl = najey = 2Xx — x = 0,1 mol.
= my = 0,1.27=2,7(g) = Pdp anA.

Theo phdn tng (1); (2): ZnH2 = =02 = x=0,1
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Cau 10: Hoa tan hét 4,32 (g) mot kim loai R vao dung dich Ba(OH),, c6 mdt khi

thodt ra va khoi lugng dung dich sau phan ¥ng ting 3,84 (g). R la:

A.Cr B. Al C.Zn D. Be.
Huéng din giai

Phan ng tong quat:

R + (4-nOH + (n-2)H,0 - ROM*™ + g- H,

Kh&i lugng dung dich sau phdn @ng ting nén:

m, —m=mg— m, = 3,84
2

H

=432- m, =384 = m, =0,48(g) = n, = 0,24 mol
H, H, g H,

2
Theo phdn &ng: n, = —n, = 2,0,24 _0.48
n n n

mol

0,48
n
Cip nghiém phi hgp 1a: n =3 va My =27 (Al) = Dap an B.

M, =4,32= Mz = 9

Cau 11: Hdn hgp X gdm K va Al:

m (g) X tdc dung vGi H;O du thu dude 0,4 mol H,.

m (g) X tic dung v6i dung dich KOH du thu dudc 0,475 mol H,. Gid tri cia m
la: )

A. 15,45g B. 14,55¢g C. 14,45¢ D. 15,55g.

Hudng din gidi
Phan @&ng: 2K + 2H,0 — 2KOH + H, (H
X
X X -
2
2Al + 2KOH + 2H,O0 — 2KAIO, + 3H, (2)
3x
X 22
2

Khi cho hdn hgp X vao H,0, lugng H, thodt ra it hon khi cho hdn hgp X vao
dung dich KOH du, nghia 1a khi cho hdn hgp X vao H,0, Al chua hét.
Going = x mol; ng =y mol

Khi cho hén hop X vao H,0, ta ¢6: n, =% + 37)( =2x=0,4 = x=02

Khi cho hdn hgp X vao dd KOH dv, ta cé: ny, = % + 37}/ =0,475=>y=025

Viy: m=0,2.39+ 0,25.27 = 14,55 (g) = Dap an B.
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Cau 12: X 1a dung dich AICl;, Y 13 dung dich NaOH 2M. Thém 150ml dung
dich Y vao c8c chita 100ml dung dich X, khud'y déu d&n phdn ting hoan toan
tha'y trong cdc ¢6 7,8 (g) két tia. Thém ti€p vao cdc 100ml dung dich Y,
khudy déu dé&n k&t thiic cdc phin ng thiy trong cdc c6 10,92 (g) két tha.
Néng d6 mol ctia dung dich X Ia:

A.3,2M ' B.2M C.1,6M D. 1M.

Huéng din giai
Khi cho dung dich NaOH vao dung dich AICl; thdy c6 két tia tao thanh.
Nhung néu thém ti€p dung dich NaOH vao lai thAy k&t tha xuit hién. Ching
6 AICI; con du va NaOH di hét.
AICl; + 3NaOH - AI(OH);4 + 3NaCl
Ta ¢6: npsonian = 0,15.2 = 0,3 mol

Theo phdn ¥ng: n = (,Imol

aict; = 3 Mo

Gij str & 1dn thém thi 2, lugng k&t tha thu duge 1a cuc dai va chua bi hoa tan
trd lai .
Theo dé bai: 150ml dung dich NaOH thi tao 7,8 (g) k&t tia.
Viy khi dung 100ml dung dich NaOH thi tao 5,2 (g) két tia.
= Mygax = 7,8 +5,2=13(g)>my g = 10,92 (g).
Chting té sau 1an thém thif 2 lugng két tha bi hoa tan 1 phan tré lai.
Nnaon lin2 = 0,1.2 = 0,2 mol.

10,92

Dcomy, = g = 0:14mOl = 1y vz = 0,14~ 0,1 0,04 mol

Goi x 13 s6 mol AICL; con du sau lAn thém thd nhat.

AlICl; + 3NaOH — AI(OH)3¢+ 3NaCl (1)
X 3x X
AI(OH); + NaOH — NaAlO, + 2H;O 2)

(0,2 -3x) (0,2-3x)

Sau 2 phén dng trén: n =x-(0,2-3x)=0,04 = x=0,06 mol

Al(OH); ¢on lai

vay: n,. =0,1+0,06=0,16 = [A1c13] 006 oM = Pép 4n C.

AICH, 0.1
* Cach khac:
Tdng s& mol NaOH tham gia phén tng = 0,3 + 0,2 = 0,5 mol
Goi: s mol AICl; 1a x mol.
AICl;  + 3NaOH - Al(OH);d + 3NaCl (1)
X 3x X
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AI(OH); + NaOH — NaAlO, + 2H,0 (2)
(0,5-3x) (0,5~ 3x)

Sau phdn @ng (1): Dnuon con 12i = (0,5 — 3x) mol

Sau 2 phdn tng trén, ny con i : X — (0,5 — 3x) = 0,14 mol

0,16
0,

= x=0,16 mol = [ AICL | = = L6M

= BPapanC.

C4au 13: Cho m gam hdn hgp X gdm Na,0 va ALO; tdc dung véi H,O cho phin
*ng hoan toan thu dugc 200ml dung dich A chi chita m6t chat tan duy nhd't ¢6
n6ng dd 0,5M. Théi khi CO, du vao dung dich A dudc a gam k&t tha. Gid tri
clla m va a lan hugt la:

A. 8,2g; 78¢g B. 8,2g; 7,82 C. 82g; 7,8¢g D. 82g; 78g.
Hudng din gidi
Na,0 + H,0 — 2NaOH ey
ALO; + 2NaOH - 2NaAlO, + H,O 2)

Sau khi phdn @ng hoan todn chi thu dugc 1 chat tan duy nhat, chitng t3 sau
phén ng (2) NaOH hét, chit tan duy nhit 1a NaAlO,.
Tacé: n =0,5.0,2=0,1

NaAlO,

1

Theo phan dng (2): Nyo = 5.0,1 =0,05 mol

3 = 5 nNaAlOZ

o = %nNaOH = %‘O,l = 0,05 mol

= m=0,05.102 + 0,05.62 = 8,2 (g)

Théi khi CO, du vao dung dich A:

CO, + H,0 + NaAlO, — AIl(OH);4 + NaHCO;
0,1 0,1

= m =a= 0,1.78=7,8 (g) = Dap an B.

Cau 14: Hon hdp A gbm 0,56g Fe, 16g Fe,05 va x mol Al rdi nung & nhiét d6
cao khong ¢6 khong khi dugc hdn hgp D. Néu cho D tan trong H,SO4 lodng
dv dugc V lit khi nhung né€u cho D tdc dung v6i NaOH dur thi thu dugc 0,25V
lit khi. Gid tri clia x la:

Theo phéan t@ng (1): Ny,

A.0,1233 B. 0,2466 C.0,12 D. 0,3699.
Huéng din giai
Tacé: n;, = @ = 0,01 mol; N o = —1-—6— = 0,1 mol
¢ 56 “2%1 160
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Sau phdn itng nhiét nhém thu dugc hdn hgp D, cho hdn hop D tdc dung véi
dung dich NaOH du c6 khi thodt ra, ching té trong hdn hgp D ¢6 Al
=> Sau phdn ng nhi&t nhém: Fe,0; hét, Al du.
Fe,0; + 2A1 —Y 2Fe + ALO;
0,1 0,2 0,2 0,1
= Narge = (X = 0,2) mol
Aldv : (x — 0,2) mol
Hdn hdp D gdm {Al203 : 0,1 mol
Fe: 0,2 + 0,01 = 0,21 mol
* Hdn hgp D + H,SO, :
ALO; + 3H,SO4 — AL(SO,); + 3H,O

2Al + 3H,SO;— AL(SO4); + 3H,

o 02) 3(x - 02)
2
Fe + H,SO0, — FCSO4 + Hz
0,21 0,21
3(x - 0,2)
= nsz_—T—+0’21 (D)

L

* Ho6n hgp D + NaOH du:
A1203 + 2NaOH — 2NaA102 + 2H20

Al + NaOH + H,O0 — NaAlO, + —;-Hz

(x - 0.2) 3(x — 0,2)
2
3(x-02)
= nHZ = —-—““5-‘-‘— (2)
Trong cling diéu kién tf 1& v& thé tich ciing 12 ti 1& vé s6 mol:
M 3x202) 491 v
- > = =4 = x=0,2466 = Ddp an B.
(2) 3(x - 0,2) 0,25V
2

Céu 15: Tron 8,1 (g) bot Al vdi 48 (g) bdt Fe,O; 1di ti€n hanh phdn dng nhiét
nhdm trong diéu kién khéng c6 khong khi, két thic thi nghiém Iugng chit
rin thu duogc 1a:

A. 61,5g B. 56,1g C.65,1g D. 51,6g.
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Huéng din giai
Ap dung dinh luit bio toan khdi ludng, ta cé:
 =8,1+48=56,1(g)

Mepgirin = My + M. 0.
= Ddp an B.

Cau 16: Tron 5,4g bot Al véi 17,4g bdt Fes0, rdi ti€n hanh phan ¢ng nhiét
nhém (gid si chi xdy ra phdn @ng khir Fe;0, thanh Fe). Hoa tan hoan toan
hdn hdp rin sau phdn ¢ng bing dung dich H,SO, lodng, du thi thu dugce 5,376
lit H, (dktc). Hiéu suat cia phdn tng nhiét nhom la:

A.62,5% B. 60% C. 20% D. 80%.
Huéng din gidi
Tacé: n,, = >4 = (0,2 mol; Npo o, = 1—273’—;:0,075 mol
n, = éi7—6—= 0,24 mol
2 22,4

8Al + 3Fe;0, — 4ALO; + 9Fe

§x X 3x

3

Goi s6 mol Fe;04 phdn tng 12 x mol.

Vi hiéu suat khong dat 100% nén ca Al va Fe;0, déu chua phan (g hét.
= Hdn hdp rin sau phin ng gém Al dv, Fe;04 du, AL,Os; va Fe.

Theo phél’l ffl'lg DAl phiin tng = gx mol = na=(0,2- gx ) mol
2Al + 3H,SO, — AL(SO4); + 3H,
8 3 8
02— 2x 20,2-2x
( 3 ) 2( 3 )

Fe + HzSO4 —> FeSO4 + H,
3x 3x

= %(0,2—%)() +3x = 0,24 = x=0,06 mol

Viy: H= 0’Q6 x100% = 80%.
0,075
= Pdap an D.

Cau 17: Hoa tan 21,6g Al trong dung dich NaNO; va NaOH du thu dudgc V lit
khi & (dktc). Bi€t hiéu sudt phdn ng dat 80%. V c6 gié tri la:
A. 6,72 B. 1,68 C. 1,344 D. 5,376.
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Huéng din giai
Tac6: n,, = —2—1l§= 0,8 mol
27
Phinitng: 8Al + 5NO;” + 30H + 2H,0 — 8AlO,” + 3NH;
0,8 0,3
Vi hiéu suit dat 80% nén: VNH3 =0,3.80%.22,4 = 5,376 lit

= Pap anD.
Cau 18: Cho m(g) hdn hgp Na va Al (i 1& mol 1:1) tdc dung v6i dung dich HCI
du, thu dudc 1,344 lit khi (dktc). Gi4 tri cia m la:
A.l1,5g B. 3g C.0,81g D. 1,62g.
Hudng din giai
Goi ny, = X mol = n, = X mol
2Na + 2HCI — 2NaCl + H,

X
X —
2
2A1 + G6HCI —» 2AICL + 3H,
3x
x JE—
2
o X 3x L34 06 = x = 0,03 mol
2 2 2.4

Viy: m=0,03.23 +0,03.27 = 1,5 (g) = DPdp an A.

Cau 19: Suc khi CO, du vao dung dich NaAlO,, sau khi phan tng xong thu dugc
m(g) k&t tha va nhin thdy khoi lugng dung dich gidm 4,42(g). Vay khoi
lugng két tia bing:

A. 2,535g B. 5,72¢ C. 10,668 D. 10,14g.
Huéng din gidi
Phanng: CO, + NaAlO, + 2H,0 —» AI(OH):;‘J/ + NaHCO,
X X X

Goi x 1 s& mol NaAlO, .

Khi suc khi CO, vio dung dich NaAlO, tao ra k&t tia Al(OH); tdch ra
khéi dung dich. Do vay khéi lugng dung dich gidm 1a do khdi lugng CO, di
va0 va khéi lugng két tda tdch ra chénh 1&ch.

Ta c6 khdi lugng dung dich gidm: Am = m AOH); ~ Mco,

Hay: 78x — 44x = 4,42

= x=0,13mol = m =0,13.78 =10,14(g) = Pap anD.

ANOH),
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Cau 20: Cho Al tic dung vdi dung dich NaOH duv, thu dugc 2,016 lit khi (dktc).
Vay sau khi phdn @¥ng xong, khoi lugng dung dich NaOH ting hay gidm bao
nhiéu gam?

A. gidm 1,44g B. ting 1,44¢ C. gidam 2,88¢g D. ting 2,88g.
Huéng din giai
Ta cé: Ny, = 2,016 = 0,09 mol

’

Phdn ing: 2Al + 2NaOH + 2H,0 — 2NaAlO, + 3H,
0,06 0,09
Ta c6: my =0,06.27 = 1,62(g); my, = 0,092 =0,18(g)

Ta thiy: my > m, = khdi lugng dung dich ting: 1,62 - 0,18 = 1,44 (g)
; H,

= DPapanB.

Cau 21: Cho 5,1(g) hdén hgp X gdm Al vi Mg & dang bdt tdc dung hét véi O,
thu dugc hdn hgp oxit Y c6 khéi lugng 9,1(g). S mol axit HCI can dé hoa
tan hoan toan hdn hop Y la:

A. 0,25 mol B. 0,125 mol C. 0,5 mol D. 0,75 mol.
Huéng din giai
Phan tng: 2Mg + O, — 2MgO
4Al + 30, — 2A1,0,
Ap dung dinh ludt béo toan kh&i luong, ta c6:
mo2 = Mgt — Mkimoai = 9,1 = 5,1 =4 (g)
= ng = i =0,125 mol
r 32
Ap dung dinh lu4t bio toan nguyén t8 oxi, ta c6:
Do (rong oxiy = NO (rong o, y=0,125.2 = 0,25 mol

Khi cho hdn hgp oxit tdic dung v6i HCL, sy k&t hdp giita oxi trong oxit va H*
dudc bi€u dién nhv sau:

0> + 2H' — H,0

0,25 0,5

=> PdpanC.

Céu 22: Sau khi thyc hién phdn @ng nhiét nhom véi Fe;0, thu dudc chdt rin A
va nhin thdy khdi lugng nhdm ting 0,96(g). Cho A tdc dung véi dung dich
NaOH du thu duge 0,672 lit khi (dktc), (gid st cdc phdn ing déu xdy ra vdi
hiéu suit 100%). Khdi lugng clia A la:

A. 1,08g B. 1,62¢ C.2,1g D.5,lg.
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Huéng din giai
8Al + 3Fe;0, ——> 4ALO; + 9Fe
Khéi lugng nhom ting chinh 1a khdi Iugng clia nguyén 8 oxi.

——-—0’96 = lnO = —0’06 =1,02 mol
16 33 3

= No (trong ‘A‘|203 ) = = 0,06 mol = nMZO

9

Theo phdn ing: n, = 2.0,02 = 0,045 mol

anzo3 =

Hbn hdp A sau phén ng tdc dung v6i NaOH du tao ra khi H,. Chitng td sau
phdn @ng nhiét nhém, nh6m con du:
_ 0,672

H = 0,03 mol
2 22,4

Tacé: n

Al +-NaOH + H,0 — NaAlO, + %Hz

0,02 0,03
Vay: ma = Majgy + Mg + m, o, = 0,02.27 + 0,045.56 + 0,02.102 = 5,1(g)

= Pdp anD.

Céau 23: Nhing mdt thanh Al ndng 50 (g) vao 500ml dung dich CuSO,4 0,4M.
Sau mét thdi gian 4y thanh Al ra khéi dung dich, cin lai thdy ning 51,38(g).
Gia sir tat ¢ Cu thodt ra bam vao thanh Al. Khéi lugng Cu thodt ra 1a:
A.192g B.2,78g C.19,2g D. 12,8g.

Huéng din gidi
Kh&i lugng thanh Al ting: 51,38 - 50 = 1,38 (g).
Goi s8 mol Al tan ra 14 x mol.
2A1 + 3CuSO; — Al(SO4); + 3Cu

3x
x —
2
Ta c6 khoi lugng thanh Al ting: Am = Mcybimvio — MAlunra

Hay: %.64 -27x =138 = x=0,02mol
= mg, =0,02.64 =1,92 (g) = Pdp an A.

CAu 24: Cho m (g) bot Al tan hoan toan trong 100ml dung dich Cu(NOs); 0,5M
va-AgNO; 0,3M. Sau khi phdn ng két thic thu dugc mot chd't rdn ning
5,16(g). Gid tri cia m la:

A.0,24g B.0,81g C.1,17g D. 0,48g.
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Huéng din gidi
Ta c6: Neynoy), = 0,5.0,1 =0,05 mol
n =0,3.0,1 =0,03 mol

AgNO4
Khi cho Al vao dung dich hdn hdp Cu(NQO;), va AgNOs, Al phdn d@ng véi
AgNO; trude.

Al + 3AgNO; — AINO;); + 3Ag N

0,01 0,03 0,03

2A1 + 3Cu(NOs);, — 2AKNO;); + 3Cu  (2)
0,05 0,05

Gia st sau phdn @ng (2): Cu(NOs), hét.

Theo phudng trinh phén @ng ta cé:

Mepgi rin = Mag + Mc, = 0,03.108 + 0,05.64 = 6,44 > 5,16

= sau phdn ttng (2): Cu(NO;), chua phan ng hét.

Theo (1): n, =n = 0,03 mol = ma, = 0,03.108 = 3,24 (g)

~ YagNO,

1,92

= Mcy@) = 5,16—- 3,24 1,92 (g) - nCu = —6'4‘— = 0,03 mol

2

Theo phdn @ng (2): n,, = g—n

= 2.0,03 =10,02 mol
3

Viy: m=(0,02+0,01).27=0,81 (g) = Pap anB.

Cau 25: Khi dién phan m (kg) boxit chta 80% Al,Os, khi oxi sinh ra 4n mon
anot bung graphit tao 1 khi A. Hip thu khi A vdo nudc vdi trong c6 du thu
duge 33kg k€t tha (gid sit cdc phdn Gng déu xy ra vdi hiéu sudt 100%). Gid

tri cia m 1a:

A. 28,05 kg B. 22,44 kg C.42,75kg D. 112,20 kg.
Huéng din gidi
33
Tacé: n = ——.10% = 330 mol
CaCO; 100
Phudng trinh dién phdan: ALO; —— 2Al + —Z—Oz ¢))
220 330
c + 0, -5 cCo, (2)
330 330
CO, + Ca(OH), — CaCO3d+ H,0 (3)
330 330
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Theo phédn ting (1); (2); (3) ta cé: Ny o0, = 220 mol

_220.102.100
- 80
Céu 26: Hoa tan a (g) hdn hgp bot Mg, Al bing dung dich HCI thu duge 17,92
1it khi H, (dktc). Cling lugng hdn hgp trén hoa tan trong dung dich NaOH du
thu dugc 13,44 lit khi H, (dktc). Gid tri cla a 1a:
A.3,9 B.7.8 C.11,7 D. 15,6.
Huréng din gidi
Goi na = X mol; ny, =y mol »
* Hbn hgp tdc dung véi HCL:
2Al + 6HCl — 2AICL; + 3H,

Viy: m =28050 (g) = 28,05 (kg).— Pap an A.

3
X =X
2
Mg + 2HCl —» MgCL + H,
y y
3 17,92
= x+y=——=08(
2 Y 22,4 M

* Hdn hdp tac dung v4i NaOH:
Al + NaOH + H,0 — NaAlO, + %HZT

3
X —X
2
13,44
= =X =
2 22,4
Tir(l) = y=0,2
Viy: a=04.27 + 0,2.24 =15,6 (g) = DapanD.
Céu 27: Cho m(g) Al;Os hoa tan trong HNO; tao thanh (m + 81) (g) mudi. m ¢

(75

=0,6 = x=04

gid tri Ia:
A.20,4g B. 10,2¢ C. 30,62 D. 25.5¢.
Huéng din gidi
Phdnitng. ALO; + 6HNO; — 2AINNO;); + 3HO
X 2x

Theo d& bai: Mg — Mogie = 81
= 213.2x - 102.x=81 = x=0,25mol
= m,, =0,25.102=255 () = PépanD.
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Cau 28: Cho V lit dung dich NaOH 0,2M vao dung dich chita 0,15mol AlCl; thu
dugc 9,86 gam két tia. Gid tri clia V 1a:

A. 1,8 litva 2,2 1it B. 1,2 lit va 2,4 lit
C.1,8litva 2,4 lit D. 1,4 lit va 2,2 lit.
Huéng din gidi
0 . . 9,86
Két tia thu dugc 14 AI(OH);, ta c6: Nacomy, = W =0,12 mol < e,

Do d6 bai todn cé 2 trung hgp:
- Trudng hgp 1: Chi c¢6 phédn iing

3NaOH =+ AICl; — AI(OH); + 3NaCl
=3n =3.0,12 = 0,36 mol

NaOH AlCI,

0,36
V == =18 (
NaOH O 2 ( )

L}

n

- Trudng hdp 2: ¢6 2 phan Wng x4y ra
3NaOH + AICl; —— AIl(OH); + 3NaCl
0,45 0,15 0,15
NaOH + AI(OH); —— NaAlO, + 2H,0
0,03 (0,15 -0,12)
Nnaon = 0,45 + 0,03 = 0,48 mol

0,48
=220 04
0 0)

’

= VNaOH

= Pap 4n C.
Cau 29: Chia m gam hdn hgp A gbm Ba va Al thanh 2 phan nht nhau:
- Phan 1:tan trong nudc du thu dude 1,344 it khi H, (dktc) va dung dich B.
- Phan 2: tan trong dung dich Ba(OH), du thu dudc 10,416 lit khi H, (dktc).
a. Khdi lugng kim loai Al trong hdn hgp ban dau la:
A. 8,1 gam B. 2,7 gam C. 5,4 gam D. 10,8 gam.
b. Cho 50ml dung dich HCI vao B. Sau phan @ng thu dugc 7,8 gam két tla.
Néng d9 mol ctia dung dich HCl la:
A.03val5M B.02valS5M C.03val8M D.0,2va 1,8M.
Hudng din giai
a. Vi (hinn < Vi, (ohin2) do d6 & phan 1, Al con du, lugng H, dugc tinh theo Ba.

Phén 1: -
Ba + 2H,0 — Ba(OH), + H, (D)
a a a
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2Al + Ba(OH), +2H,0 — Ba(AlO,), + 3H, 2)
a a 3a
n, =4a= Ejﬁ =0,06 mol = ng,=a=0,015mol
2 22,4
Phén 2:
Ba + H,O —» Ba(OH), +H, 3)
a a
2Al + Ba(OH), +2H,0 — Ba(AlO,), + 3H; 4)
b 1,5b
n, =a+ 1,5b = 10,416 _ 0,465 mol

= b=0,3=n = myu =0,3.27=8,1(g)= PdapdnA.
b. Dung dich B chita AlO,” = 2a = 0,03 mol. Khi tdc dung vdi HCI tao k&t tia
Al(OH);. :

Dy0my, = %—?— = 0,01 mol. C6 2 trudng hgp xay ra:

- Truwdng hop 1: Lugng H' thi€u, chi di d€ tao két tia theo phdn dng:
AlO,” + H* + H,O — AI(OH),
0,01 0,01

[HCl] = gig—; =0,2M

s

- Trudng hop 2: Lugng H* @0 d€ xdy ra hai phén dng:

AlO,” + H" + H,O — Al(OH); )
0,03 0,03 0,03
AI(OH); + 3H' — AP** +3H,0 (2)

(0,03 -0,01) 0,06
Phan ¥ng (1) hoan toan, phin dng (2) x3y ra 1 phén.
Nycr = 0,03 + 0,06 = 0,09 mol
[HCl] = 9.9 _ 1 8m
0,05

= PapanD.
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Chuyén dé 17.

PHUONG PHAP GIAI BAI TAP VE SAT

A.NOI DUNG PHUONG PHAP

+

* NOI DUNG:

- S&t 1a mot trong nhitng nguyén 8 c6 nhi€u ng dung trong d¥i sdng va ¢
mdt vi tri quan trong trong chuong trinh héa hoc phé thdng ciing nhy trong
cdc ki thi t6t nghiép THPT, Cao ding, Pai hoc.

- Ngoai cdc phuong phdp dd néu & cdc chuyén dé trén, cdc bai tip vé sit va
hgp chi't clia sdt con ¢6 thé sit dung thém mdt s§ cdch gidi nhanh sau day:

* Chd §: Trong phan &ng khit cdc oxit sit bdi CO, H; .... ta ludn ¢6:

Khi Fe;O, tic dung v6i cdc chat oxi héa, ta coi Fe;O,4 12 hdn hgp cla
Fe,0; va FeO. Trong d6 chi ¢6 FeO tham gia phan @ng oxi héa khir véi
s6 mol FeO = s6 mol Fe;0;.

Khi cho hdn hgp Fe va cdc oxit clia sit tdc dung vdi cdc chdt oxi héa, ta
c6 thé sit dung phuong phdp qui d6i vé hdn hgp gdm 2 nguyén t8 sit va
oxi, hoiic c6 thé qui ddi v& hdn hgp gbm Fe va Fe,0; ..v.v.

Fez+ Fe:H
Fe g Fel*

ting c¢6 thé xdy ra theo nhiéu trudng hgp khdc nhau nén cin nim vitng

Vi tri clia Fe trong diy dién héa

. Do d6 trong cdc phin

qui ludt ddy dién hoa.

Trong bai todn tim c¢éng thifc phin t& cda oxit sit, cAn tim s§ mol Fe va
s6 mol oxi c6 trong oxit r6i lap ti 1& Fe : O, tif d6 suy ra cOng thic phian
tit. Khi khéng 1ap dudc ti s§ thi ¢6 thé xét khodng bi€n thién cla ti s& dé&
suy ra cong thitc phan .

St dung phuong phdp bio toan electron véi bai todn cho mot oxit sit Fe,Oy

+5
tac dung vé6i dung dich HNO; tao ra sin phdm khi do sy khit N.

nO(lmngoxit) =ﬂCO :nCOZ =nH20 = nH2

B.BAI TAP MINH HOA

Cau 1: Cho hdn hdp X gdm 0,01 mol Al va a mol Fe vao dung dich AgNO;dén
khi phdn &ng hoan toan, thu dugc m gam chdt rin Y va dung dich Z chia 3
cation kim loai. Cho Z phédn ting véi dung dich NaOH du trong di€u kién
khong cé khong khi, thu dugc 1,97 gam két tha T. Nung T trong khong khi
dén khoi lugng khdng d6i, thu duge 1,6 gam chit rin chi chita mdt chat duy
nhat. Gi4 tri clia m 1
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A. 6,48. B. 3,24. C. 8,64. D. 9,72.
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2013)
Huéng dan gidi:
Al: 0,01 mol o, YiAg+Z Al® N a1 Fe(OH),: x mol . Fe.O
Fe: a mol : ' ' Fe™: Fe™ ' (Fe(OH),: y mol 2

Ta c6: 90.x + 107.y = 1,97 va x + y = 2.%:0,02 —x =y =0,01 mol.

Bidotoane :3.ny+2.X+ 3.y =1.ny, > na, =3.0,01 +2.0,01 +3.0,01 =0,08.
Viy m =0,08.108 = 8,64 gam = Pap an C

Cau 2: H8n hgp X gdém FeO, Fe,0; va Fe;0,. Cho khi CO qua m gam X nung
néng, sau mot thdi gian thu dugc hdn hgp chat rdin Y va hdn hgp khi Z. Cho
toan bd Z vao dung dich Ca(OH), du, dén phin tng hoan toan, thu dugc 4
gam két tda. Mat khac, hoa tan hoan toan Y trong dung dich H,SO, dic,
néng (dw), thu dugc 1,008 lit khi SO, (dktc, sdn phim khir duy nhdt) va dung
dich chita 18 gam mudi. Gi4 tri cia m 1a

A.7,12. B. 6,80. C.5,68. D. 13,52.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2013)
Huéng din gidi:

Cach 1: Quy ddi hh thanh Fe va O
- P& hi€u rd ban chi't hon ta c6 so db hdp thic sau:
Fe (x)[{ CO | Y (rin) | Y+ H,SO, dic
O (y) Z (khi) | = 0,045 mol SO, + 18 gam mudi Fex(SO.);
Z + CaOH), = 0,4 mol CaCO;

D61 véi bai todn dp dung pp bdo toan e ta chi cAn quan tim dén trang thdi

dAu va cudi bd qua qud trinh trung gian. Ban diu Fe, O, C**, $*° Trang thdi
cudi: Fe**, 0%, §*, C*

Tirsodotacd: X = nNp. = 2nF(:2(SO4)3 = 0,09 mol

Vi€t qué trinh cho nhin e

Fe —>Fe™ +3e O  +2 0"

0,09 3.0.09 y 2y

C* -»C*" +2¢ S$* . +2e—>S™

0,04 0,08 0,045 0,09

Bdo toan e: 3.0,09 + 0.08 =2y + 0.09 - y = 0,13 mol

Viym= mo + Mg = 13. 16 + 0,09.56 = 7,12 gam
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Cach 2:
Cé6 Fe (x mol); O (y mol)
nFe = 2n Fe,(S0,); = 2.18: 400 = 0,09 mol
Bdotoane: 0,09.3 - 2.(y ~ 0,04) =0,045.2 - y = 0,13 mol
—-m=0,13.16+0,09.56 =7,12 gam = Pap dn A
Céiu 3: Cho m gam bdt Zn vao 500ml dung dich Fe,(S0Q,4); 0,24M. Sau khi cdc
phdn &ng xdy ra hoan toan, khéi lugng dung dich ting thém 9,6 gam so vdi
khdi lugng dung dich ban dau. Gid tri cia m 13
A.32,50 . B. 20,80 C. 29,25 D. 48,75
(Trich dé thi tuyén sinh Pai hoc khéi B nam 2011)
Hudng dan gidi

Ta cé: n,_.cz(so4)3 =0,12 mol = nFc_% = 0,24 mol

Zn + 2Fe™ — Zn*" + 2Fe*

0,12 0,24 0,24
Zn + Fe** — Zn**+ Fe
X ' X

Ta c6: Amy, ting = MZa phin dng — MEC sinh ra
= 9,6 =(0,12 +X).65-56x=x=0,2
Véy: mgz,=(0,12 + 0,2).65 = 20,8 (g) = Pap an B.

Cau 4: Cho 2,7 gam hdn hgp bot X gdm Fe va Zn tdc dung vdi dung dich
CuSO,. Sau mdt thdi gian, thu dugce dung dich Y va 2,84 gam chat rin Z. Cho
toan by Z vao dung dich H,SO, (lodng, du). Sau khi cdc phan (ng k€&t thiic
thi khoi lugng chat rdn gidm 0,28 gam va dung dich thu dugc chi chifa mot
mudi duy nhi't. Phin trim kh&i lugng ciia Fe trong X Ia:

A.58,52% B.51,85% C. 48,15% D. 41,48%
( Trich dé thi tuyén sinh Pai hoc khdi A nam 2011)
Hudng din gidi

*# Cdch 1:

Zn ¢6 tinh khit manh hon Fe, Zn s& phdn @ng véi dung dich CuSO, trudc.
Theo dé: hdn hgp rdn Z phén tng véi dung dich H,SO, loang thu dudc 1
mudi duy nhat = trong hdn hgp rin Z ¢6 Cu va Fe du.
Véay mp, g = 0,28(g) va mc, = 2,84 - 0,28 = 2,56 (g).
Ta ¢6: kh&i lugng hdn hgp X phan tng véi Cu™ = 2,7 — 0,28 = 2,42 (g).
Goi nz, = x mol; ng, py =y mol.

Zn + CuSO; — Cu + ZnSO,

X X
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Fe + CuSO, —» Cu + FeSO,

y y
Ta 6 hé: 65x+56y=2,42:> x=0,02
64x + 64y =2,56 y=0,02

=5 Mg paie = 0,02.56 + 0,28 = 1.4 (g)

= %Fe = %.IOO% =51.85% — Dap anB.

* Cach2:
Vi Z + H,SO4 chi chita mét mudi = Zn hét, Fe du
56x + 65y + 0,28 =2,7 y =0,02
= -
64y + 64x +0,28=2,84 x=0,02

goFe =29* 028 100 _51,85% = Pap dn B.

CAu 5: Nung m gam hén hgp X gdm FeS va FeS, trong mot binh kin chia
khong khi (gdm 20% thé tich O, va 80% thé tich N,) d&€n khi cdc phdn ng
x4y ra hoan toan, thu dugc mot chit rin duy nhat va hdn hdp khi Y ¢6 thanh
phdn thé tich: 84,8% N,, 14% SO,, cdn lai 1a O,. Phin trim khdi lugng clia
FeS trong hdn hgp X 1a

A.42.31%. B. 59,46%. C. 19,64%. D. 26,83%.
(Trich dé thi tuyén sinh Dai hoc khéi A ndm 2011)
Huéng din gidi
* Cach1:

Gia st ban ddu c¢6 1 mol khéﬁg khi = no, = 0,2 mol; ny, = 0,8 mol.
N, khong chdy nén trong hén hgp Y: ny, = 0,8 mol

=ny=0,8. éZOO_ = 0,9434 mol.

]

14
= 1'1502 (trong Y) = O, 943456 = 0,132 mol.

Phdn dng: 2FeS + %02 — Fe,0; + 280,

2FeS, + 1—2102 —» Fe,0; + 4S0,

Dira vao pt ta thd'y 2 mol hdn hgp X chdy thi AVY = 1,5 mol
Vay: x mol hén hgp X chdy thi AVT = 1 — 0,9434 = 0,0566 mol.
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0,0566.2
X= ———
1,5

Goi nges = X mol; nFesz =y mol

=0,0755 mol.

=0,0755 =0,019
Ta ¢6 hé pt: {x+y ’ D{X ’

x+2y=0,132 y =0,0565

= %FeS = 0,019.88 .100 =19,64% = Pap an C.
0,019.88 + 0,0565.120

* Cach 2: Chon

Vso, =14

V. =84,8 V, -84’8—212 V, =21,2-1,2=20

Ny TO%E= ) Voya) T, TS0 = Voy(pu) =<bhe—he=
V, =100-(84,8+14)=1,2

Oz(dlf)

2FeS + 3,50, — Fe, 0, +2S0, }: {3,5X +5,5y=20 _ {x -1

2FeS, + 5,50, — Fe, 0, +4S0, 2x +4y =14 y=3
:>%FeS=~—M.]OO%:19,64% = Pap an C.
88x2+120x6

Cau 6: Hda tan hdn hdp bot g6m m gam Cu va 4,64 gam Fe;0, vao dung dich
H,SO, (loding, rat du) sau khi cdc phdn tng k&t thiic chi thu duge dung dich
X. Dung dich X lam mat mau vira dd 100ml dung dich KMnO, 0,1M. Gi4 tri
cliam la:

A. 1,24 B. 3,2 C. 0,64 D. 0,96
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2011)
Huéng din gidi
* Cdch 1: Ta cé: nFCTO4 = 0,02 mol; nKan = 0,01 mol.

FC3O4 + 4HQSO4-—) FGSO4 + FGQ(SO4)3 + 4H20
Hay Fe;04 + 8H' — Fe** + 2Fe’ + 4H,0

0,02 0,02 0,04
Cu + 2Fe* — Cu** + 2Fe?
X 2x

* dd X phdn @ng vdi dung dich KMnO,:
10FeSO, + 2KMnO, + 8H,SO, — 5Fe,(SO0y); + 2MnSO, + K,SO, + 8H,0
0,05 0,01
=0,02 +2x =0,05 = x=0,015 = mc, = 0,96 (g) = Pap an D.
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* Cdch 2: Sddd: Cu+ Fe,0, + KMnO, —> Cu®'+ Fe’" + Mn*
Ap dung PLBT e ta c6: 2.— 4 L nFe}O 5.nKMnO4 = m=0,%6

= Pap an D. r
Céu 7: Cho 19,3 gam hdn hdp bdt gdm Zn va Cu c6 ti 1& mol twong dng 1a 1 :

2 vao dung dich chita 0,2 mol Fey(SO,)s. Sau khi cdc phan @ng xdy ra hoan
toan, thu dudc m gam kim loai. Gié tri ciam la
A. 6,40. B. 16,53. C. 12,00. D. 12,80.

(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2010)

Huéng din gidi
Goi x 14 s6 mol ciia Zn thi s6 mol ctia Cu I3 2x = 65x + 64.2x = 19,3 (1)
= x=0,1 = nz,=0,1; ne, = 0,2; nFe " = 0,4.
Zn khit manh hon Cu nén s& phan tng véi Fe’* trude.
Cdc phan ing: Zn + 2Fe** —>2Fe” + Zn™*
0,1 0,2

=g, an = 0,4 - 0,2 = 0,2 mol nén ti€p tuc xdy ra phan Wng:

Cu + 2Fe* 7 2Fe” + Cu™

0,1 0,2

Nén s6 mol Cudula 0,1 = m=6,4 (g)
= Pdp an A.

Céu 8: P€ luyén dudc 800 tdn gang c6 ham lugng sit 95%, cin ding x tAn
quing manhetit chita 80% Fe;0, (con lai 1a tap chit khong chita sit). Biét
rang lugng sdt bi hao hut trong qué trinh sdn xuit 1a 1%. Gid tri cda x la:

A. 959,59 B. 1311,90 C. 1394,90 D. 1325,16
(Trich dé thi tuyén sinh Pai hoc khéi A ndm 2011)
Huéng din gidi
Ta c6: mg, = 800.95% = 760 tan
Sd dd: Fe;0, —> 3Fe

232 3.56
X = 2 tin «=2% 760 t&n
= _ 760, 232.100 1060,125 tain
356 99
5. .

2 1060025100

m\g 0 80
= Pap &nD.
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Cau 9: Hoa tan 25 gam hén hgp X 2dm FeSO, va Fe,(S0,4); vao nudc, thu dudgce
150ml dung dich Y. Thém H,SO, (dv) vao 20ml dung dich Y rdi chuén d6
toan bo dung dich ndy bing dung dich KMnO, 0, lM thi ding hé&t 30m! dung
dich chuén. Phin trim kh&i lugng FeSO, trong hon ho’p Xl
A.13,68% B. 68,4% C.9,12% D.31,6%

(Trich dé thi tuyén sinh Pai hoc khéi B nam 2011)
Hudéng din gidi

Tacé: Ny =3.107 mol

10FeSO, + 2KMnO, + 8H,S0, — 5Fe,(SO4); + 2MnSO, + K,SO, + 8H,0
0,015 3.10°°
150.0,015

Trong 150 ml dung dich'Y cé: Nkeso, = 0 - =(,1125 mol
= %FeSO, = 911—12—2—'2.100% = 68,4% = Pap 4n B.

Cau 10: Hoa tan hoan toan hdn hgp X gém 0,2 mol Fe va 0,2 mol Fe,05 vio
dung dich axit H,SO4 lodng (du), thu dugc 2,24 lit khi (dktc) va dung dich Y.
Cho lugng du dung dich NaOH vao dung dich Y, sau khi phdan ¢ng xdy ra
hoan toan thu dugc m gam két tha. Gid tri nhd nhat cia m 1a:

A. 54,0 B. 59,1 C. 60,8 D.57.4
(Trich dé thi tuyén sinh Cao ding ndm 2011)
Hudéng din gidi
Ta c6: Dy, = 0,1 mol
Fe + H,SO, — FeSO; + H,
0,1 mol 0,1 mol 0,1 mol
= Npe gy = 0,1 mol
Fe,03 + 3H,SO4 — Fey(S04); + 3H,0
0,2 mol 0,2 mol

:>nFe3+ = 0,4 mol

Phidnng: Fe + 2Fe’" — 3Fe™
0,1 0,2 0,3
Viy trong dung dich Y ¢6 Fe**: (0,1 +0,3) = 0,4 mol
Fe™: (0,4 - 0,2) = 0,2 mol
* dd NaOH +dd Y:
Fe’* + 20H — Fe(OH),d
0,4 0,4
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Fe** + 30H — Fe(OH)s{

0,2 0,2
= Gi4 tri nhd nhat cda m = 0,4.90 + 0,2.107 = 57,4g
=> Pédp an D.

Céu 11: Khit hoan todn m gam oxit M,O, cin vira di 17,92 lit khi CO (dktc), thu
dugc a gam kim loai M. Hoa tan hét a gam M biing dung dich H,SO, diic néng
(dw), thu dudc 20,16 lit khi SO, (san phim khi duy nhat, & dktc). Oxit M,0, 1a

A. Cr203. B. FeO. C. FC304. D. CrO.
(Trich dé thi tuyén sinh Pai hoc khdi B ndm 2010)
Huéng din gidi

Ta ¢6: nco= 0,8 mol; "502 = 0,9 mol

Goinla héatriciakimloaiM(1<n<3)
— Trong phan tng gitta M véi H,SO, ddc, M 1a chd't khit nhudng electron,
H,SO, diic 1a chit oxi héa nhin electron.

+6 +4

M - ne > M™ S +2e— S

},_EE 1.8 1,8 0,9
n

~ Trong phdn ¢ng khit oxit kim loai bdi CO ta ludn cé:
1,8
X _Dv_n

No(rong oxiny = Nco = 0,8 mol = ti lé — e = =

9
0 4n

(o
oo

g
— Duva viocicddp dntathdiyn=2hodcn=3

9

+ Néun=2= 2= (loai vi khdng c6 ddp 4n phu hdp)

8
3
4

= Pdp anC.

Cau 12: H6n hgp X gébm CuO vi Fe,0;. Hoa tan hoan toan 44 gam X biing
dung dich HCI (dw), sau phdn @ng thu dugc dung dich chita 85,25 gam mudi.
Mit khéc, n€u khir hoan toan 22 gam X biing CO (du), cho hdn hgp khi thu
dudc sau phdn dng 161 tir tit qua dung dich Ba(OH), (du) thi thu dwgc m gam
két tha. Gi4 tri cia m 1
A. 76,755 B. 73,875 C. 147,750 D. 78,875

(Trich dé thi tuyé()n sinh Pai hoc khdT B ndm 2010)
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Huéng din giai

Ta ¢6: ncyo = X mol; nFC’O1 =y mol
= 80x + 160y =44 (D
Pi: CuO + 2HCI — CuCl; + H,0O
X X
Fe,0; + 6HCl — 2FeCl; + 3H,0
y 2y
= 135x + 162,5.2y = 85,25 2)

T (1),(2) = x = 0,15 mol; y = 0,2 mol
= Nogrong b xy = 0,15 +0,2.3 = 0,75 mol
— Trong 44 (g) hh X thi no = 0,75 mol
Vay trong 22 (g) hh X thi no = 0,375 mol
— Trong phan tng khi oxit kim loai bdi CO ta ludn c6:

nC02 = Nogrong oxiy = Nco = 0,375 mol
= MBaco, = Nco, = 0,375 mol = Mp,co, = 73,875g = Pap an B.

Cau 13: Cho a gam Fe vao 100ml dung dich hdn hgp gbm HNO; 0,8M va
Cu(NQO;); IM. Sau khi cdc phdn ng xdy ra hoan toan, thu dugc 0,92a gam

+5

h&n hgp kim loai va khi NO (sdn pham kht duy nha't cia N). Gid tri ctia a 12
A 84 B. 5,6 C. 11,2 D. 11,0
(Trich dé thi tuyén sinh Cao ding ndm 2010)
Huéng din gidi

Ta c6: nyye, = 0,08 mol n . = 0,08 mol
nCu(NO3)2 = 0,1 mol = nc\12+ =0,1 mol
n _=0,28 mol
NO3

Pu: Fe + 4H" +NO; —Fe’ + NO +2H,0

0,02 0,08 0,02
Fe + 2Fe’* —3Fe™
0,01 0,02

Fe + Cu”* —Fe”™ + Cu
0,1 0,1 0,1

Ta c6: Mge gy = MEe ban ddu = MEe pi = a-— 011356 =a-— 7a28
= Miph kim logi sau pit = Mg gy + Mey = 07923 =a- 7728 + 0,164 =>a=11
= Pap an D.
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Cau 14: Cho 29,8 gam hdn hop bot gdm Zn va Fe vao 600ml dung dich CuSO,
0,5M. Sau khi cdc phdn @ng xdy ra hoan toan, thu dugc dung dich X va 30,4
gam hdn hop kim loai. Phan trim vé kh&i lugng clia Fe trong hén hgp ban
dau la
A. 56,37% B. 37,58% C. 64,42% D. 43,62%

(Trich dé thi tuyé'n sinh Cao ddng ndm 2010)
Huéng din gidi
Ta cé: nCuSO4 = 0,3 mol
Theo dé: sau phin Gng thu dudc hh kim loai => Zn, Cu** phan @ng h&t Fe du
Zn + Cu®* — Zn™ + Cu

X X X
Fe + Cu™ — Fe* + Cu
0.3-x 0,3-x 0,3-x
Mygpg = Mcy — Mzy — MEe phin tng = 0,3.64 — x.65 — (0,3 — x).56 = x = 0,2 mol
= %Zn = 0,2.65 .100% =43,63% = %Fe = 100% — 43,63% = 56,37%
= Pdap an A.

Cau 15: Cho 6,72 gam Fe vao 400ml dung dich HNO; 1M, dé€n khi phdn @ng
x4y ra hoan toan, thu dugc khi NO (sin phdm khit duy nh4t) va dung dich X.
Dung dich X ¢6 thé hoa tan t8i da m gam Cu. Gid tri cia m la:

A. 1,92, B. 0,64. C. 3,84. D. 3,20.
, (Trich dé thi tuyén sinh Pai hoc khoi A)
Huéng din gidi

Tacé :np.=0,12mol ; nHNO3 = 0,4 mol

Fe + 4HNO; — Fe(NOs);+ NO + 2H,0

0,1 04 0,1

= Nge gy = 0,02 mol.

Do Fe du nén tiép tuc xay ra phan ting:

Fe + 2Fe(NOj); — 3Fe(NO;),

0,02 0,04 0,06

= S mol Fe(NO3); 4, = 0,1 — 0,04 = 0,06(mol)
Viay: dd X gdm Fe(NO;); : 0,06 mol va Fe(NOs), : 0,06 mol
Phan tng hoa tan Cu cua dd X:

Cu + 2Fe(NO;); — Cu(NO;), + 2Fe(NOs),
0,03 0,06

= mg,=0,03.64 = 1,92 (g) = PdpanA.
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Céau 16: Hoa tan hoan toan 20,88 gam mdt oxit sit bing dung dich H,SO, dic,
néng thu dudc dung dich X va 3,248 lit khi SO, (sdn phAm khir duy nhat, &
dkic). C6 can dung dich X, thu dugc m gam mudi sunfat khan. Gi4 tri cdla m

la

A. 52,2 B. 48,4. C. 54,0. D. 58,0.
(Trich dé thi tuyén sinh Pgai hoc khdi B)
Huéng din giai

Ta co: Ngy = 0,145 mol

2
Quy dbi 20,88g oxit sat Fe,O, thanh 20,88g Fe va O
Goi np, = x mol; np = y mol

Qué trinh nhuong e: Fe - 3e — Fe’*

x 3x
o] 2
Qud trinh nhdne: O + 26 > O
y 2y
+6 ' +4
S+ 2 - SO,
0,29 0,145

Ap dung DL bdo toan e, ta c6: 3x =2y +0,2 = 3x - 2y =0,29(1)
Mait khdc: 56x + 16y = 20,88 (2)

T (1) va(2)=>x=0,29; y=0,29

Muéi sinh ra 12 mudi Fe,(SO4);. Ap dung DL bao todn nguyén t6 ta c6:

1
N, (50403 = EnFe = 0,145 mol = m Fey(S0,)3 = 0,145.400 = 58 (g)

= Dap an D.

Céu 17: Cho 2,24 gam bot sit vao 200ml dung dich chita hdn hdp gdm AgNO;
0,IM va Cu(NOs), 0,5M. Sau khi cdc phdn &ng xay ra hoan toan, thu dugc
dung dich X va m gam chitrin Y. Gid tri cia m Ia:

A. 2,80. B. 4,08. C. 2,16. D. 0,64.
(Trich dé thi tuyén sinh Pgi hoc khdi B)
Huéng din giai
2,24

Ta cé: ng, = _56_ = {J,04 mol; nAgNO3 = 0,02 mol; nCu(NO3)2 =0,1 mol

Khi cho Fe vao dd gdm AgNO; va Cu(NOs),, Fe phan img véi AgNO; trude.
Fe + 2AgN{:. — Fe(NOs), +2Ag
0,01 0,07 0,02
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= Nre contai = 0,04 — 0,01 = 0,03 mol
Fe + CU(NO3)2 - FC(NO3)2 + Cu
0,03 0,03 0,03

= DoyNO4),y e = 0,1 - 0,03 = 0,07 mol

Vay: chét rdn gém Ag: 0,02 mol va Cu : 0,03 mol
=> My = May + Me, = 0,02.108 + 0,03.64 = 4,08 (g) = Pap 4n B.

Cau 18: Cho m gam hdn hop X gom FeO, Fe,0s, Fe;0,4 vao mdt lugng vira di
dung dich HC1 2M, thu dugc dung dich Y c6 ti 1& s6 mol Fe** va Fe** 1a 1 : 2.
Chia Y thanh hai phin bliing nhau. C6 can phin mot thu dudc m; gam mudi
khan. Suc khi clo (du) vao phan hai, ¢6 can dung dich sau phdn Wng thu dugc
m, gam mudi khan. Biétm, - m; = 0,71. Thé tich dung dich HCI da dung 1a
A. 160ml B. 80mt C. 240ml D. 320ml

Huéng dan gidi:
Qui d6i hdn hop X gdm FeO, Fe,0s, Fe;0, thanh hén hop X gém FeO, Fe,0s.
FeO + 2HCl — FeCl, + H,O (1)

0,08 0,04
Fe,0s + 6HCl — 2FeCly + 3H,0 (2)
024 0,08
« [ FeCl, Pl =22 11 & (FeCly, FeCly)
dd Y gom +Cl, du.
FeCl; P2 m m; g FCC]3

Ap dung PL bao toan khéi luong ta c6:

. 0,71
Mg, =My —m; = 0,71g = Ny, = ETH

= 0,01 mol

2FeCl, + Cl, — 2FeCl;
0,02 0,01

Theo dé: n ‘n
Fe2+ Fe3+

=1:2> nFeCl3 = (0,04 mol
Vay ddY cé 0,04 mol FeCl, va 0,08 mol FeCls

Theo ptpur (1),(2) ta c6: ZnHC] =0,08 + 0,24 = 0,32 mol

= Vyina= 0,32 : 2 =0,16 (lit) = 160ml = Pap an A. >
Céu 19: Cho m gam Mg vao dung dich chita 0,12 mol FeCl;. Sau khi phén tng
x4y ra hoan toan thu dugc 3,36 gam chit rin. Gid tri clia m 1a
A. 5,04 © B.4,32 C.2,88 D. 2,16
(Trich dé tuyén sinh Cao ddng khdi A,B)
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Huéng din gidi
Khi cho Mg vao dd FeCl;, phan ing xay ra theo trinh tu :
Mg + 2FeCl; — MgCl, + 2FeCl, (H
0,06 0,12 0,12
Mg + FeCl, — MgCl, + Fe 2)
0,06 0,06

Sau khi phan (rng xay ra hoan toan thu duoc m., = 3,36g.
Ching t6 phan Ung (2) c6 xay ra.
Theo pt pir (1): nFeC12 = nFeC,3 =0,12 mol

Gia sir sau pir (2), FeCl hét = np. = np¢ = 0,12 mol

= My = Mg = 0,12.56 = 6,728 < M3, i cho = 3,308
Diéu d6 ching to FeCl, chua hét = Mg hét

Vay: 3,36g chat rén 1a ca Fe = ng, = 3—5-366— = 0,06 mol
Theo ptp @ (1),(2) ta ¢6: Zny, = 0,06 + 0,06 = 0,12 mol
= my, =0,12.24 =2,88 (g) > PapanC.

Cau 20: Nung mot hdn hgp ran gdbm a mol FeCO; va b mol FeS, trong binh kin
chita khong khi (dw). Sau khi cdc phin Gng xdy ra hoan toan, dua binh vé
nhiét do ban du, thu dugc chdt rin duy nhdt la Fe,0; va hdn hgp khi. Biét
4p sudt khi trong binh trudc va sau phdn ¢ng biing nhau, mdi lién hé giita a
va b la (bi€t sau cdc phdn @ng, lvu huynh & mic oxi héa +4, thé tich c4c chat
rin 1a khong ddng ké). '

A. a = 0,5b. B.a=h. C.a=4b. D.a =2b.
(Trich dé thi tuyén sinh Pai hoc khdi B)
Huéng din gidi
4FeS, + 110, ——s 2Fe,0, + 8S0, )
b b 2b
4
2FeCO; + %oz — % 5 Fe,05 + 2C0, ) v
a
a — a
4

Phdn tng (1) lam gidm: l_th_b ~ 2b =0,75b mol khi
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Phén tng (2) lam ting: a % = 0,75a mol khi

Theo dé bai 4p suit truéc v sau phan @ng khdng thay ddi
=> S& mol khi ting va gidm bing nhau.
Hay: 0,75a=0,75b = a=b — DPap anB.
Cau 21: Cho 9,12 gam hdn hgp gdm FeO, Fe,0s, Fe;0, tdc dung v6i dung dich
'HCI du. Sau khi cdc phdn 'ng xdy ra hoan toan, thu dugc dung dich Y. Co
can Y thu dugc 7,62 gam FeCl, va m gam FeCls. Gid tri ca m la:

A. 9,75 B. 8,75 C. 7,80 D. 6,50.
(Trich dé thi tuyén sinh Pai hoc khdi B)
_ Huéng din gidi .

Xem Fe;0, 13 FeO.Fe,0s.
Ta c6: Npecy, = 71—’2632— = 0,06(mol)
FeO + 2HCl] — FeCl, + H,O

0,06 0,06
= Dpe,0, = 212 -0,06.72 12606'72 = 0,03 (mol)
Fe,0; + 6HCl — 2FeCl; + 3H,0

0,03 0,06

= Mgy, = 0,06.162,5 = 9,75(g) = Ddp én A.

Céu 22: Thé tich dung dich HNO; 1M lodng it nhit cAn ding d& hoa tan hoan
toan mdt hdn hgp gdm 0,15 mol Fe va 0,15 mol Cu la: (Bi&t phin tng tao
chit khit duy nhit 12 NO)

A. 1,01t B. 0,6 lit C. 0,8 lit D. 1,2 lit.
‘ Huéng din gidi
Fe + 4HNO; — Fe(NOs); + NO + 2H,O
0,15 0,6 0,15
Cu + 2Fe(NO3); — 2Fe(NO3), + Cu(NOs;),
0,075 0,15 '
3Cu + 8HNO; — 3Cu(NOs;); + 2NO + 4H,0
0,075 0,2
S6 mol HNO; cidn ding 14: 0,6 + 0,2 = 0,8 mol
Thé tich dung dich HNOj; 1M cin diing 1a: VHNO3 = 0.8 =0,8()

= PdpanC.
388



Cty TNHH MTV DVVH Khang Vist

CAu 23: P& hoa tan hoan toan 2,32 (g) hdn hop gdm FeO, Fe;0, va Fe,0s3
(trong d6 s& mol FeO bing s& mol Fe,0s), cin ding vira di V lit dung dich
HCI IM. Gi4 trj cha V 1a:

A. 0,08 B.0,18 C. 0,23 D. 0,16.
Huéng din gidi
Vi s6 mol FeO bing s6 mol Fe,0; nén quy d8i hdn hgp FeO, Fe;0, va Fe,0,
thanh Fe;0,.
Ta c6: nFe304 = % = 0,01 mol
Phudng trinh phan @ng:
FesO; + 8HClI — FeCl, + 2FeCl; + 4H,0

0,01 0,08
= Vo = 9%)5 = 0,08 lit = Pép dn A.

Cau 24: Cho hdn hop gédm 2,7 (g) Al va 5,6(g) Fe vao 550ml dung dich AgNO,
IM. Sau khi cdc phdn ¢ng x4y ra hoan toan thu dugc m (g) chat rin. Gid tri
clia m 1a: (bi€t th tyf trong day thé dién héa Fe’*/ Fe’* ding trudc Ag'/Ag).
A.594 B. 64,8 C.324 D. 54,0.

Huéng din giai

* Cach1:

Ta c6: na =0,1 mol va ng. =0,1 mol; nAgNO3 =0,55.1=0,55 mol

Khi cho Al va Fe vao dung dich AgNOs, Al phin ttng véi AgNO; trudc; hét
Al, Fe mdi phédn tng.

Al + 3AgNO; — AI(NO,); + 3Ag (1)
01 03 0,3

=Con 0,55 - 0,3 = 0,25 mol AgNO; phan tng vdi Fe.

Fe + 2AgNO; — Fe(NOj), + 2Ag )

0,1 0,2 0,1 0,2

= AgNO; du: 0,25 - 0,2 = 0,05 mol, ti€p tuc xay ra phdn ¥ng:
AgNO; + Fe(NOs), — Fe(NOs); + Ag 3)
0,05 0,05

Theo phuong trinh phan @ng (1), (2), (3) ta cé:
na =0,3+0,2+0,05=0,55mol

ma, =0,05.108 =594 (g)

= Pap anD.
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* Cach 2:
Khi cho hén hgp Al, Fe tdc dung vdi AgNOs, Fe c6 thé bi oxi héa 1én Fe*
(néu AgNO; du).

- Qua trinh nhudng electron:

0 +3
Fe - 3¢ —— Fe
0,1 0,3
0 +3
Al - 3¢ —— Al
0,1 0,3

- Quad trinh nhin electron:
Agt + le » Ag
0,55 0,55
Ta thdy: ne shuimg = 0,6 Mol > n ypan= 0,55 mol
= <AgNO3> hét = ny, = 0 AgNO, = 0,55 mol

=5 may = 0,55.108 = 59,4 (g) = Pép 4n D.

C.BAITAP AP DUNG

Ciu 1: Cho 11,36 gam hdn hgp gdm Fe, FeO, Fe,0; va Fe;0, phan ttng hét vdi
dung dich HNO; lodng du, thu dugc 1,344 lit khi NO (sin phd&m khir duy
nhd't) § (dktc) va dung dich X. C6 can dung dich X thu dudc m gam mudi
khan. Gi4 tri ciia m la:

A. 38,72 B. 35,50 C. 49,09 D. 34,36.
Hudng din gidi
* Céachi:
Ta c6: Ny = —153—1}4& = 0,06 mol

S d6 phén tng:

Fe, FeO, Fe,0;, Fe;04 + HNO; — Fe(NO3); + NO + H,0
Goi x 12 s6 mol Fe(NO;),

Ap dung dinh ludt bio toan nguyén t6 N, ta c6:

nN(lr()ng HNO3) = rlN (trong Fe(NO3 )3) + nN (trong NO) = (3)( + 0’06) mol

N A o 1 1
Duya vao so do ta thay: nHZO = 5"HN03 = —2—(3x + 0,06) = (1,5x + 0,03) mol
Ap dung dinh luat bao toan khdi lugng, ta c6:

Mah + Myno, = MEeNoy); T Mo+ My
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= 11,36 + (3x + 0,06).63 = 242x + 0,06.30 + (1,5x + 0,03).18
= x=0,16 mol = MEeNOy); = 0,16.242 = 38,72 (g)

= D4ap an A.

Cach 2:

Quy d6i hén hgp Fe, FeO, Fe,0; , Fe;0,4 thanh Fe va Fe,0s.
Fe + 4HNO; —» Fe(NOs3); + NO + 2H,0

0,06 0,06 0,06
= “Fe203 = 1-1—9—616(1)————9—63& = 0,05 mol
Fe,0; + 6HNO; — 2Fe(NOs); + 3H,0
0,05 0,1
Vay: mpy,s = (0,1 +0,06).242 = 38,72 (g)
= Pap an A.
Cich 3:

Xem hén hgp Fe, FeO, Fe,0; , Fe;0, chi gﬁm 2 nguyén t6 Fe va O.
Fe:xmol 1HNo, {FG(NOQz :x mol
3 3/

Ta ¢6 so db:
NO

O :y mol
Tacé :56x + 16y =11,36 (1)
0 +3
Qud trinh nhwyng electron: Fe — 3¢ —— Fe
X 3x
-2
Qué trinh nhan electron: O + 2¢ —— O

y 2y

+5 +2

N + 3¢ —— N
0,18 0,06

Ap dung dinh ludt bao toan electron, ta ¢6: 3x = 2y + 0,18 (2)
Tu (1) va (2) = x=0,16 mol va y = 0,15 mol.
= MEg(NO )y = 0,16.242 = 38,72 (g) = Pap an A.

Cau 2: Cho V lit hdn hgp khi 3 (dktc) gbm CO va H, phan tng véi mot lugng du
hdn hgp rin gdbm CuO va Fe;0, nung néng. Sau khi cdc phin @ng xay ra hoan
toan, khoi lugng hdn hgp rin gidm 0,32g. Gid tri cia V la:
A. 0,448 B.0,112 C.0,224 D. 0,560.

(Trich dé thi tuyén sinh Pai hoc khéi A)
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Huéng din giai
Khi khir CuO, Fe;0, bing CO va H, thi CO va H, Iy oxi trong cdc oxit nén
khdi lugng hon hgp ridn gidm 0,32(g) chinh 1a khdi lugng oxi clia cdc oxit.
Va trong phdn @ng khir cac oxit kim loai b3i CO, H, ta ludn cé:

0,32
nHz +CO ~ nO(trongoxit) = 16 = 0’02 (mOI)
= Vi, co = 0:02.22,4 = 0,448 lit = Pdp én A.

Cau 3: Nung néng m gam hén hgp Al va Fe,0s (trong mdi trudng khong cé
khong khi) d&€n khi phdn ng x4y ra hoan toan, thu dugc hdn hgp rin Y. Chia
Y thanh hai phdn bing nhau:

* Phan 1: tdc dung v6i dung dich H,SO, loang du, sinh ra 3,08 lit khi H, (dktc).

* Phan 2: tic dung vé&i dung dich NaOH du, sinh ra 0,84 lit khi H, (dktc). Gid

tri cia m 1a:

A. 22,75 B. 21,40 C. 29,40 D. 29,43,
(Trich dé thi tuyén sinh Pai hoc khéi)
Huéng din gidi

Phian 2 phdn ¢ng v6i NaOH c6 khi H, bay ra, chitng td sau phin dng
nhiét nhdm thi Al con duv = Fe,0; hét.

Phan2: Al + NaOH + H,0 — NaAlO, + %HZT

0,84

0,025 — = (,0375 mol
224
Phinl: n, = 298 _ 01375 mol
2" 22,4
2A1 + 3H,S0, — Al(SO,); + 3H;
0,025 0,0375

= S8 mol H, do Fe tdc dung v6i H,SO, : 0,1375 - 0,0375 = 0,1 mol
Fe + H,SO, — FeSO, + H,

0,1 0,1

Phan ng nhiét nhdm:

2A1 + Fe,03 —s ALO; + 2Fe
0.1 0,05 0,1
= m=my+ Mg, o = (0,1 +0,025).27 +0,05160} x 2=22,75 (g)

= Pdp an A.
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Cau 4: Cho 4,48 lit khi CO (dktc) tir tir di qua 6ng st nung néng dung 8 gam mot
oxit sdt d&n khi phdn fng x4y ra hoan toan. Khi thu dugc sau phin tng c6 ti
khéi so vdi hidro bing 20. Cong thic clia oxit sit va % vé thé tich cia khi

CO, trong hdn hop khi sau phdn ng la:

A. FeO; 75% B. Fe,03; 75% C.Fe,03;65%  D. FesO4; 75%.
Huéng din gidi
Ta cé: Neohandin = ﬂ% =0,2 mol

’

M nhini = 20.2 =40< MCO2 =44 = hdn hop khi sau phan ting c6 CO dv
GOI Ncopr =X mol = Ncoar = 0,2 — x
Trong phén ng khit oxit sit bing khi CO, ta ludn c6:

No (trong oxiy = Nco = nC02 =X mol

28(0,2—- x) +44x

Ta c6: =40 = x =0,15 mol
(0,2-x) + x
= %CO, = 0,15 x100% = 75%
0,2
No (trong oxin = X = 0,15 mol = NEe (rong oxiyy = §—:'05;é”5‘L6‘ = 0,1 mol
Goi cong thic oxit st 1a Fe,O,
n

= X e O1 2 Oxit Fe,0; => D4p 4n B.

y ng 015 3

Céau 5: Hoa tan hoan toan 8,64 gam mot oxit sit trong dung dich HNO; thu dugc
0,896 lit khi NO (dktc) duy nhat. Oxit st d6 la:
A. FeO B. Fe,0; C. Fe;04 D.Ca AvaC.
Hudéng dan gidi
Trong oxit Fe,O,, s6 oxi héa cla Fe 1a +2y/x.
Ap dung phuong phdp bdo toan electron, ta c6:

+2y/x 2y +3
- Fe O, 1a chitkhtd: x Fe - x(3-—-)¢ —— «xFe
X
8,64 8643y 0y,
S6x+16y  56x+16y
+5 +2
- HNO;la chdtoxihéa: N + 3e —— N
0,12 0,04
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8,64.(3x —2y)
56x+16y

Viy oxit1a FeO = Pdp dan A.

Ta c6 =0,12 > 72(3x - 2y) =56x + 16y = x =y

Cau 6: C6 mot loai oxit sit ding dé luyén gang. N&u khi oxit sdt nay bing
cacbon oxit § nhiét dd cao ngudi ta thu duge 0,84 gam sdt va 0,448 lit khi
CO, (dktc). Cong thitc hda hoc cia loai oxit sdt néi trén 1a:

A. F€203 B. FC304
C. FeO D. Khong xdc dinh dugc.
Hudéng din gidi
Ta thay, CO 14y O ciia oxit dé tao CO,, do do:
0,448
No(trong oxit) = Mco = Beo, = 2.4 = 0,02 mol
0,84
n. =——=0,015 mol
Fe 56
ng. 0,015 3

n, 002 4

Viy cdng thic cia oxit 1a Fe;0, = Dap an B.
Cau 7: B€ hoa tan hoan toan 10,8 gam oxit st cAn vira di 300ml dung dich HCI
IM. Oxit sat la:
A.FeO B. Fe,0; C. Fe;0, D.Ca Ava C.
Huéng din giai
Theo dinh luat bdo toan dién tich, CI” thay thé O trong oxit nén:
1 1

Mo (trongoxit) —Z-nCl_ = EHHC‘ = 0,15 mol
m . —m,. 10,8-0,15.16
np, = — M= = 0,15 mol
56 56
Ng, 015 1
Ny 0,15 1

Viy: Codng thitc phin t¢ 1a FeO = DPap an A.
Cau 8: Hoa tan h&t m gam hdn hop gdm FeO, Fe;0,4 va Fe,03 c6 s6 mol bing
nhau trong dung dich HNO; thu dudc 2,688 lit NO (dktc). Gia tri cia m la:

A. 70,82 gam B. 83,52 gam C. 62,64 gam D. 41,76 gam.
Huéng din gidi
2,688
Ta ¢6: ny, = —— = 0,12 mol
NO 22,4
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Goi s6 mol clia mdi oxit 1a x mol. Xem Fe;0, 14 hdn hop FeO va Fe,0;.
Do d6, hdn hop gbm FeO va Fe,0; déu 2x mol.
Khi tdc dung v8i HNO; chi ¢6 FeO tham gia phdn @ng oxi héa khir tao NO.

+2 +3

Fe - le —— Fe

2x 2x

+5 +2

N + 3¢ —— N
0,36 0,12

2x =0,36 = x=0,18 mol.
m=mMmg. + chzoz =2.0,18.(72 + 160) = 83,52g = Pap an B.

Céu 9: Cho mi€ng sidt ning m gam vao dung dich HNO;, sau phdn tng thdy cé
6,72 1it khi NO, (dktc) thodt ra va con lai 2,4 gam chdt rin khong tan. Gid tri
cha m la:

A. 8,0 B.5,6 C. 10,8 D. 8,4.
Hudéng din gidi

6,72

Ta c6: Nno, = 52— = 0,3 mol

Sau phén @ng sit con du nén di c6 cac phan ng:

Fe + 6HNO; —' 5 Fe(NOy); + 3NO, + 3H,0

0,1 0,1 0,3
Fe + 2Fe(NO;); —— 3Fe(NO;),
0,05 0,1

Lugng sdt § cd 2 phdn dng la ng. = 0,1 + 0,05 = 0,15 mol
m=0,15.56 +2,4=10,8 (g)
= PapanC.
Cau 10: Hoa tan hoan toan hdn hgp gdm a mol FeS,; 0,52 mol FeS va 0,06 mol
Cu,S vao axit HNOs (vira du), thu duge dung dich X (chi chita 2 mudi sunfat)
va khi NO duy nhit. Gid tri clia a la: ,
A. 0,24 mol B. 0,20 mol C. 0,12 mol D. 0,06 mol.
Huéng din gidi
Dung dich X chi chita 2 mudi sunfat nén ta ¢6 sd do:
2FeS, — Fey(SO04)3

a 0,5a
2FeS — FCZ(SO4)3
0,5a 0,25a
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Cu,S — 2CuSO,
0,06 0,12

Ap dung dinh luit bio toan nguyén t& vé6i S, ta c6:

2a + 0,5a + 0,06 = 0,5a.3 +0,25a.3+0,12 = a=0,24 = DapanA.
Cau 11: Cho hén hgp A gém 0,15 mol Mg va 0,35 mol Fe phén @ng v6i V lit

dung dich HNO; 1M thu dugc dung dich B va hdn hgp C gém 0,05 mol N,O;

0,1 mol NO va con lai 2,8(g) kim loai. Gid tri clia V la:

A. 1,15 B. 1,22 C.09 D. 1,1.

Huéng din gidi

Sau phan tng con lai 2,8g kim loai, d6 1a khéi lugng ciia Fe du.

= Npepg = 0,35 — %gS = 0,3 mol

Vi Fe dv sau phdn @ng nén mudi tao thanh 13 mudi Fe* .

Ap dung dinh ludt bdo toan electron, ta c6:

Qua4 trinh nhuGng electron:

0 +2
. Mg - 2¢e — Mg

0,15 0,3

0 +2

Fe - 2¢ —— Fe

0,3 0,6

= ch nhuting = 0,3 + 0,6 = 0,9 mol
Qua4 trinh nhén electron:
4H" + NOs + 3e — NO + 2H,0

0.4 0,3 0,1
10H" + 2NOs;™ + 8¢ — N,0 + 5H,0
0,5 04 0,05

=> 2N phan = 0,3 + 0,4 = 0,7 mol
Ta thdy: 20, phung = 0,9 mol > X0 gnan = 0,7 mol (vd 1)
= Con mdt qud trinh nhén electron nita, qué trinh d6 13 qud trinh tao mudi
NH;NO; va ng gpzn = 0,9 — 0,7 = 0,2 mol
10H" + NO;~ + 8¢ —» NH," + 3H,O
0,25 0,2
Viy: an =04+0,5+0,25=1,15mol

1,15

= V == =115 lit = Dép dn A.

HNOg ™
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Cau 12: a mol sdt bi oxi héa trong khdng khi dugc 5,04 gam sit oxit, hda tan
hoan toan oxit sit trong dung dich HNOs thu dudc 0,07 mol NO,. Gid tri clia
ala:

"A. 0,035 B. 0,07 C. 0,075 D. 0,08.
Hwéng din giai

Goi a, b 1an lugt 13 s& mol Fe phdn ¢ng va s8 mol oxi phdn tng.

Qua trinh nhudng electron:

0 3
Fe - 3¢ —— Fe

a 3a

Qua trinh nhin electron:

0 2
02 + 4 —— 20

b 4b
+5 +4
N + le —— N (NO,)
0,07 0,07
Ap dung dinh ludt bdo todn electron, ta c6: 3a =4b + 0,07 (1)
Mit khdc, kh&i lugng oxit: 56a + 32b=5,04 2)

T (1), (2) = a=0,07va b=0,035 = DPdp an B.
Cau 13: Hoa tan vira di m(g) hdn hgp FeO va Fe;O, trong dung dich chifa 1,2 mol
HCL. C6 can dung dich dudc 70,6(g) mudi khan. Gi4 tri cia m 1a:
A. 37,6 B.32,8 C.304 D. 26,8.
Huéng din giai
Khi hoa tan hdn hgp oxit sdt trong HCI, sy két hdp giita oxi trong oxit va H*
ciia axit dugc bi€u dién nhy sau:
2H' + O — H,0

= 1.1,2 = (0,6 mol
2

= nHZO = %n}_ﬁ

Ap dung dinh luit bdo toan khdi lugng cho phdn dng hda tan oxit kim loai ta c6:
Myyie + Mycy = Mmys; + My ,0

= My = 70,6 + 0,6.18 - 1,2.36,5=37,6 (g)
= Dapan A.

Cau 14: D€ hoa tan 4 gam Fe,0, can 52,14 ml dung dich HCI 10% (d = 1,05g/ml).
Cong thifc cia oxit la:
A. Fe,04 B. FeO C. Fe;04 D. Fe,O; va FeO.
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Huéng din giai
Ta c6: mygner =d.V =1,05.52,14 = 54,747 (g)
0 _ 54,747.10
HE ™ 100.36,5
Su k&t hop giita H* va oxi (trong oxit) dugc biéu dién bing so db:
2H" + 0 - H,0

= 0,15 mol

0,15 0,075
= Mge grong oxiy =4 — 0,075.16 = 2,8 (g) = ng, = 0,05 mol
Tace: X=Dre - 005 2 i Fe,0, = Pép én A.
y ng 0,075

Cau 15: Nung a(g) hén hdp ALO; va Fe;O, véi H; du, thu dudce b(g) H,O va
c(g) chdt rin A. Hoa tan hét A trong dung dich HCI1 du dugc 0,045 mol H,.
Gi4 tricia b la:

A.0,18 B. 0,36 C.0,54 D. 1,08.
Huéng din giai
Chi c6 Fe;O, bi H, khit, goi x 12 s6 mol Fe;0,.
Fe;Os + 4H, —“ > 3Fe + 4H,0

X 3x 4x
Fe + 2HCI —— FeCl, + H,
3x 3x

Theo phdn @ng, ta c6: 3x = 0,045 = x =0,015 mol
Vay:b=18.4x = 18.4.0,015=1,08 (g) = Pdp anD.
Céau 16: Cho 14(g) bdt Fe tic dung véi 1 lit dung dich FeCl; 0,1M va CuCl,
0,15M. K&t thic phdn ¢ng thu dudc chdt rin A c¢6 khdi lugng:
A. 9,6g B. 6,4g C.124g D. 11,2g.
Huéng din gidi

3 14
Ta c6: Np, =—-6— =0,25 mol; nFeC]3 =0,1.1=0,1 mol

nCuClz =0,15.1=0,15 mol

Phin @ng xay ra theo trinh ty:

Fe + 2FeCl; — 3FeCl, (1)

0,05 0,1 0,15

=> S8 mol Fe con dé phdn @ng vdi CuCl, 1a: 0,25 — 0,05 = 0,2 mol
Fe + CuCl, - FeCl, + Cu (2)

0,15 0,15 0,15
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Theo phén tng (1), (2); chit rin A gdbm Cu va Fe du : 0,2 - 0,15 = 0,05 mol
= Mp = Mpegy + Mey =56.0,05 +64.0,15=12,4(g) = PapanC.
Céau 17: Cho bot Fe tic dung véi dung dich chita 0,02 mol AgNO; va 0,01 mol
Cu(NO3), . Phin tng k&t thiic duge chat rin X c6 khoi lugng 3(g). Trong X cb:
A. Ag, Fe B. Ag, Cu C. Ag, Cu, Fe D. Cu, Fe.
Huéng din gidi
Gia sit AgNO; va Cu(NOs), phdn ¢ng hét, ta c6 trinh tv phdn @¥ng:
Fe + 2AgNO; — Fe(NOs), + 2Ag

0,02 0,02
Fe + CU(NO3)2 —> FC(NO3)2+ Cu
0,01 0,01

Vay: mx =ma, + mc,=108.0,02 + 64.0,01 =2,8 (g) < 3(g)
= Sau 2 phan ing trén Fe cdn du = P4p an C.

Cau 18: Cho 28 (g) Fe vao dung dich chita 1,1 mol AgNOs, két thic phin tng
thu dugc chit rin X va sau khi ¢6 can dung dich mudi thu duge m(g) mudi
khan. Gid tri clia m 1a:

A 314 B. 96,2 C. 11838 D. 108.
Huéng din gidi

Ta ¢o: np, :% = 0,5 mol

Fe + 2AgNO; — Fe(NO;), + 2Ag
0,5 1 0,5 |
Sau phdn @ng cdn du: 1,1 — 1 = 0,1 mol AgNO; nén ti€p tuc xay ra phan ¥ng:
Fe(NO;); + AgNO; — Fe(NOs); + Ag
0,1 0,1 0,1
VAay: sau phdn ¢ng thu dudc 2 mudi Fe(NOs); va Fe(NO;); nén:
Wi = Meeno,), + MeNoy); = (0,5-10,1).180 + 0,1.242 = 96,2 (g)

= DP4ap an B.

Ciau 19: 4,06 (g) 1 oxit sit bi khit hoan toan bdi CO khi dun néng thu duge m (g)
Fe va khi tao thanh cho tic dung véi dung dich Ca(OH), du, thu dugc 7 (g)
ké&t tha. Gid tri cla m la:

A. 2,94 B.2.8 C. 3,36 D. 2,24,
Huéng din gidi

Trong qua trinh khir oxit sit bdi CO, CO d 14y oxi trong oxit tao CO, .

Theosd dd: CO + O — CO,
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7

= n v oxin = N =n =N, :-———:0,07m01
O (trong oxil) co CO, CaCOq 100

=> Mo wong oxiy = 0,07.16 = 1,12 (g)
Vay: m=m,; — mo =4,06-1,12=2,94 (g) = Dap dn A.

CéAu 20: Cho m (g) hdén hgp FeO, Fe,0; va Fe;04 tic dung véi CO du dun néng.
Sau phdn ting thu dugc 3,92 (g) Fe. Sin phim khi tao thanh di qua dung dich
nuSc voi trong du dude 7 (g) két tha. Gid tri cda m la:

A. 3,52 B. 5,72 C.4,92 D. 5,04.
Huéng din gidi

Trong qua trinh khit oxit sit bdi CO, CO di 13y oxi trong oxit tao CO, .

Theosdd6: CO + O — CO,

= 1 (trong oxity = Nco = nC02 = nCaCO3 = -1%—6 = 0,07 mol

=> Mo wongoxin = 0,07.16 = 1,12 (g)

VAy: myy = Mpe+ Mo =3,92+1,12=5,04 (g) = PapanD.

Cau 21: Cho 0,24 mol Fe va 0,03 mol Fe;04 vio dung dich HNO; loing, két
thiic phdn wng thu duge dung dich X va 3,36(g) kim loai du. Kh6i ludng mudi
c6 trong dung dich X la:

A. 48,6g B. 58,08¢g C. 56,97g D. 65,34g.
Huéng din gidi

Do sau phan @ng sit con du nén trong dung dich X chita mu&i Fe(NOs),.

Ap dung su bdo toan khi luong (s6 mol) Fe ta c6:

0,24 +0,03.3 = DEe(NOy), T % = NEeNoy), = 0,27 mol

= MeeNoy), = 180.0,27 = 48,6 (g) = Pdp 4n A.

Cau 22: Cho m (g) Fe vao dung dich chita 1,38 mol HNO;, dun néng dén két
thic phdn ¥ng con 0,75m (g) chit rin khong tan va c6 0,38 mol hdn hgp khi
NO, NO; thodt ra & (dktc). Gid trj ciia m la:

A.70 B. 56 C. 84 D. 112.
Huéng din gidi

Sau phan itng Fe du nén chi tao mudi Fe(NO;), .

Ap dung su bio toan khdi Iugng (s6 mol) N ta c6:

N (trong HNO3 ) = N (trong Fe(NO3),) + TN (trong NO+NO,)

Hay: 1,38 = 2'nFe(NO3)2 +0,38 = NEe(NOy), = 0,5 mol = Nge phan dng
Viy: mg, =0,5.56=m - 0,75m = m=112 (g) = PdpanD.
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* Céach khac:
MEe phaning = M — 0,75m = 0,25m (g)
Goi x, y 1an ludt 12 s8 mol cia NO va NO,.
Tacé: x +y=0,38 (1)
Quad trinh nhin electron:
4H" + NOs~ + 3¢ — NO + 2H,0

4x 3x X
2H" + NO; + le — NOZ + H,O
y y y

+

= n =4x + 2y =1,38 (2)

T (1), 2) = x=0,31 mol vad y = 0,07 mol
0 +2
Qu4 trinh nhudng electron: Fe - 2e —— Fe

0,25m 0,5m
56 56
Ap dung dinh luit bdo toan electron, ta c6:
05m _ by o PO 3031400721 = m=112(g)
56 56

= Pap an D.

Céu 23: 6,72 (g) Fe tdc dung vdi oxi tao thanh 1 oxit sit duy nhat c6 khdi lugng

16n hon 9,4 (g). Cong thidc cia oxit st 1a:

A. FeO B. Fe;0, C. Fe,04 D. FeO hoic Fe,0; .
Huwéng din gidi
Tacé : ng, :6’72 = 0,12 mol
6
Goi cOng thitc oxit sit 1a Fe,O, .
= ng > M =0,1675 mol
16

n
Tiie : 20 501675 v Yo 1306 = X< 0,716

ng, 0,12 X y
Chon X= % =0,67<0,716 = Fe,05 = Pép an C.

y

- Céhu 24: Cho 2,11(g) hdn hgp Fe, Cu, Al hoa tan hét bsi dung dich HNO; tao

thanh 0,02 mol NO va 0,04 mol NO,. Kh&i lugng mudi khan thu dugc 1a:
A.9,62¢ B. 8,31g C.786g  D.5,18¢.
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Huéng din gidi

Qua trinh nhin electron:
+5 +2
N + 3¢ —— N (NO)

0,06 0,02
+5 +4
N + le ——> N(NO,)

0,04 0,04

Ta cO: Mpugi = Miim joai + mNO' = Migim 1oai + 62.0¢ nnan
3

=2,11 +62.(0,06 + 0,04) = 8,31 (g)
= P4p 4n B.
CAiu 25: Hoa tan m (g) hdn hdp A gbm FeO va Fe,0; bing dung dich HNOs thu
dugc 0,01 mol NO. Nung m (g) hdn hgp A véi a mol CO dudc b (g) chdt rin
B r6i hoa tan trong HNO; thi dudc 0,034 mol NO. Gi4 tri clia a 1a:
A. 0,024 B. 0,036 C. 0,03 D. 0,04,
Huéng din gidi
Ta ¢6 sd d6 chuyén héa:

+3
B €A (Fe,0,) — X%, Fe +0,01mol NO (1)

+3
B—"M9%  ge . 0,034molNO  (2)

Dya vao sd do ta thdy:

S8 mol electron cho bdi CO vi nhan bdi HNO; tir (1): [2a + (3.0,01)] mol
S6 mol electron nhan bdi HNO; do qué trinh (2): 0,034.3 = 0,102 mol
Tacé: 2a +(3.0,01)=0,102 = a=0,036 mol

= Déap an B.

Cau 26: Hoa tan m (g) hdn hgp Fe va Cu, trong d6 Fe chi€m 40% khdi Iugng
bing dung dich HNOs thu dugc dung dich X; 0,448 lit NO duy nh4t (dktc) va
con lai 0,65m (g) kim loai. Khéi lugng mudi trong dung dich X 1a:

A.54g B.6,4g C.11,2g D. 4,8g.
Huéng din gidi

Ta ¢6: mp. = 40%.m = 0,4m (g) = m¢, = m - 0,4m = 0,6m (g)

Sau phdn #ng con 0,65m (g) kim loai > m¢, = 0,6m (g)

= Khdi lugng Fe cdn dv : 0,65m — 0,6m = 0,05m (g)

Vay: Mg piga ang = 0,4m — 0,05m = 0,35m (g)

Do Fe con du sau phan ng nén tao thinh mudi Fe®".
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0 42
- Qua trinh nhudng electron: Fe - 2¢ ——> Fe
0,35m 0,7m 0,35m
s6 56 56
+5 +2
- Qua trinh nhin electron: N + 3e —— N (NO)

0,06 0,448 =0,02
22,4

0,7m

/\p dung dinh ludt bdo toan electron, ta ¢é: =0,06 > m=4,8
_0,35m _ 0,354,8

Ta c6: nFe(N%)2 -

= (0,03 mol
= mFe(NO3)2 = (0,03.180 = 5,4 (g) = Pap anA.

Cau 27: Hon hgp X gébm Cu va Fe ¢6 (i 1& kh6i Iugng twong tng 1a 7 : 3. LAy m
gam X phén tng hoan toan vdi dung dich chita 0,7 mol HNO;. Sau phdn dng
con lai 0,75m gam chat rin va c¢6 0,25 mol khi Y gdm NO va NO,. Gi4 tri
clia m la:

A. 40,5 B. 50,4 C. 50,2 D. 50.
Hudng din gidi
Tacé: mg, = m3—:3r—_/7 =0,3m(g); mg, = 0,7m (g)

Vi Fe phén ng truéc Cu va sau phan tng con 0,75m (g) cha't rin
Cu chua phén fng 0,7m
Fe du0,75m - 0,7m = 0,05m = mg, = 0,3m - 0,05m =0,25m (g)

chi tao mudi Fe(NO;),
Fe du = v o mrrn N e
HNOs; hét (lvu ¥ chi H hét; NO5;™ con trong mudi).
0 +2
- Qua trinh nhuGng electron: Fe -~ 2¢ —> Fe
0,25m 0,25m
56 28

- Qua trinh nhin electron:
NO;™ + 4H" + 3e —» NO + 2H,0
4a 3a a
NO; + 2H' + le - NO, + H,0
2b b b
a+ b =025 a=0,1
=
4a + 2b = 0,7 {sz,lS
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= 3" wan =3a + b = 0,45 (mol)
- /\p dung dinh ludt bdo toan electron:

0.25m _ 4 4 b = 0,45 = m =504 (g) = P4p 4n B.

Cau 28: PE m (g) phoi bao Fe ngoai khong khi, sau mot thdi gian dudc 12 gam
chit rin X gém Fe, FeO, Fe;0, , Fe,0;. Hoa tan hét X trong dung dich
H,SO, dic néng dugc 2,24 1it SO, (dktc). Gid tri cia m 1a:

A. 9,52 B. 9,62 C.942 D. 9,72
$ Huéng din giai:
Tu duy bai todn theo sd do:
+ 4e +2e

' ,
L [ )
0 + O, -2 +H,S0, d,tn 3. 4
m(g) Fe —____»12g hh X (Fe, Fe,0,) ——» Efe + 80,
- 3e

Dua vao sd dd ta thiy Fe [a chit khtt, O, va H,SO, dic 1 chat oxi hda:

Ta c6: n, = 12-m mol
2
m 2,24
n. =— (mol); n =——=0,] mol
Fe ' 56 (mol);nso, 22,4
0 +3
- Qud trinh nhudng electron: Fe — 3e —> Fe
m 3m
56 56
0 2
- Qu4 trinh nhén electron: Oz + 4¢ —— 20
12-m 12-m
32 8
+6 +4
S +2 —— S
0,2 0,1

Ap dung dinh ludt bdo toan electron:

3m _12-m 69 = m=952(g)
56 8
= Pdp an A.
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Ciau 29: Cho a gam hdn hop gdbm FeS; va FeCO; véi s6 mol bing nhau vao mdt
binh kin chita Iugng oxi du. Ap sui' trong binh 14 P, atm. Nung néng binh dé
phin tng xdy ra hoan toan rdi dua binh vé& nhiét d6 ban diu, dp suit khi
trong binh lic nay 1a P, atm. Biét ring thé tich chdt rin trong binh trudc va
sau phan tng 12 khéng ding k&. Ti 1& P\/P, 1a:

A. 05 B. I C.2 D.2.5.
Huéng dan gidi
4FeS, + 110, —" 5 2Fe,0; + 85O, (1)
X 1—15 2x
4
2FeCO, + %02 % 5 Fe,05 + 2CO, 2)
X
X — X
4

Phdn tng (1) lam gidm 1—}} — 2x = 0,75x mol khi

Phén tng (2) lam ting x — % = 0,75x mol khi
Ta thiy lugng mol khi ting va gidm biing nhau => s6 mol khi khong ddi.
P
= P, =P, hay P—':I = Pdp anB.
2
Céau 30: Cho 16,25 (g) FeCl; tic dung v6i dung dich Na,S du thi thu dugc m (g)
k&t tha X. Gid tri clia m la:
A. 10,4 B.3,2 C. 1,6 D. 12,
Huéng din gidi

16,25
Tacé: n =" =0,1 mol
Phén tng: 2FeCl; + Na,S — 2FeCl, + S{ + 2NaCl
0,1 0,05

= my=mg =0,05.32=1,6 (g) = PapanC.

Céau 31: Hoa tan hoan toan 1 lugng bdt oxit Fe;O4 vao 1 lugng dung dich HNO;
vira da thu dugce 0,336 lit khi N,O, (dktc). C6 can dung dich sau phdn ¢ng thu
dudc 32,67(g) mudi khan. Cong thic ciia oxit N,O, va khoi lugng cla Fe;04
lan lugt 1a: '

A.NO, va 5,52¢ B. NO va 5,52¢g
C.NOva 10,44¢ D. N,O va 10,44¢.
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Huéng din gidi
. 32,67
Ta cé: nFe(NO3)3 = VTR =0,135 mol = nFeer = (0,135 mol
= Qﬁﬁ = 0,015 mol

n =
NxQy 224
Goin la s6 oxi héa clia nitd trong N,O, .

+8/3 +3
- Qud uinh nhudng electron: 3Fe - le —— 3Fe

0,135 0,045 0,135

+5 +n
- Quad trinh nhan electron: N + (5-n)e —— N

0,015(5-n) 0,015

Ap dung dinh luat bao toan electron, ta c6:

+2
0,015(5-n)=0,045 > n=2(NO)

= Npeyo, = 9’—2—3—54232 = 10,44 gam = Pdp an C.
Cau 32: Cho lan lugt 23,2 gam Fe;0, va 8,4 gam Fe vao dung dich HC1 IM. Thé
tich HCI t6i thi€u d€ hoa tan cdc chit rin trén 1a:

A. 0,9 lit B. 1,11it C.0,81it D. 1,5 lit.
Hudng din gidi
Ta cé: DEe,0, = % =0,1mol; ng, = §—g~ = 0,15 mol
Phuong trinh phédn Gng:
Fe;O, + 8HCl — FeCl, + 2FeCl; + 4H,0 (1)
0,1 0,8 0,2
2FeCl; + Fe — 3FeCl, (2)
0,2 0,1
Sau phan @ng (2) con: 0,15 — 0,1 = 0,05 mol Fe, ti€p tuc xay ra phin ing:
Fe + 2HCl — FeCl, + H,! (3)
0,05 0,1
Theo phan Gng (1), (3): nyc; = 0,8 + 0,1 = 0,9 mol
= Vyg = 0—19— =0,9 () = Papan A.

Cau 33: Hoa tan hoan toan 49,6 (g) hdn hdp X gdbm Fe, FeO, Fe,0;, Fe;0,4 biing
dung dich H,SO4 dic ndng, thu dugc dung dich Y va 8,96 lit SO, (dktc). %
khoi lugng ciia nguyén t6 oxi trong hdn hgp X 1a:

A. 40,24% B. 30,7% C. 20,97% D. 37,5%.
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Cau 34: Nung 8,4g bot sit ngoai khong khi, sau mot thsi gian thu duge m(g),

Hudéng din gidi
8,96

= —— =0,4 mol
22,4

Ta co: nSO2

Quy d8i hdn hop X gdm Fe va O (st dung phuong phdp quy d6i).

Goi: nge = xmol va ng = y mol

= 56x + 16y = 49,6 (g) ¢))
0 +3
Qua trinh nhudng electron: Fe — 3e —— Fe
x  3x
+6 +4
Qud trinh nhan electron: S + 2¢ —— S
0,8 0,4

0 -2
O +2¢ ——0

y 2y
Ap dung dinh luit bio toan electron, ta c6:
3x =0,8 +2y hay3x - 2y=0,8 (2)
T (1), 2) = x=0,7mol va y =0,65 mol
0,65.16

Vay: %0 (trong hhX) = 100% = 20,97%

L}

= Papan C.

hdn hdp X. Hoa tan hé&t X trong dung dich H,SO, dic néng duv, thu dugc 2,8
lit SO, (dkte). Gid tri cia m 1a:

A. 12 B. 11 C. 10 D. 13.
Huéng din gidi
Ta cé: nSOZ = -2—2—2—’—654— = 0,125 mol; n, = §—64— =0,15 mol
Fe la chit khtt, O, vd H,SO, dic 1a chat oxi hoa.
Qua4 trinh nhudng electron: P?e -3¢ —— 11;:3
0,15 0,45
0 -2
Quad trinh nhén electron: 02 + 46 —— 20
m-8,4 m-8,4
32 8
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+6 +4
S +2e —— S

0,25 0,125
Ap dung dinh luét bdo toan electron, ta c6:

0,45 = m-8,4

+0,25 > m=10(g) = PdpanC.

Cau 35: A 12 hdn hgp ddng s6 mol gdm FeO; Fe,0;; Fe;0,. Chia A 1am 2 phin
bing nhau:
- Hoda tan phin 1 biing V lit dung dich HCI 2M (vira du)
- DAin m6t ludng khi CO du qua phin 2 nung néng dudc 33,6 gam sit. V ¢6 gid
tri la:
A. 1,2 B.0,8 C.0,75 D. 0,45.
Hudéng din gidi
» H3n hgp A gdm FeO, Fe,05 , Fe;0, quy ddi thanh Fe;0;.
* Phin 2 dudc din qua CO du, nung néng:

4CO + Fe;0s —s 3Fe + 4CO,
Ta c6: Dp, = —3—3—§ = (0,6 mol
56

Theo phan @ng: Dpe 0, = é-nFe = %.0,6 =(),2 mol

= n =0,2.4 = 0,8 mol

O (trong Feg0y)
* Khi cho phan 1 tdc dung v6i HCI, sy k&t hgp giita H" va oxi trong oxit dugc
bi€u di&n biing so dd:
2H" + O - H,0
1,6 0,8
=V, . =50 _08 1t = Pap4nB.
Hol T T ’
Céu 36: Hoa tan 10 gam hdn hgp gdbm Fe va Fe,O, bing HCI dudc 1,12 lit H,
(dktc). Ciing Ivgng hdn hgp ndy néu hoa tan hét bing HNO; dic néng dudc
5,6 lit NO; (dktc). Cong thitc Fe, Oy la:

A.FeO B. Fe304
C. Fe, 04 D. Khong x4c dinh dudc
' Huéng din gidi
Ta c6: ny =—1-’£ = 0,05 mol
2 22,4
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Fe + 2HCI — FeCl, + H,
0,05 0,05

= mg, o =10-0,0556= 172 (g)
Xy

2z, _ 516 —

Ta cé: o, = —2-22 = 0,25 mol
0 +3

- Qua trinh nhudng electron: Fe - 3¢ —— Fe

0,05 0,15
+2y/x +3
x Fe - (@(3x-2y)e ——> xFe

7,2 7,2.(3x-2y)
56x+16y  56x+16y

- Qua trinh nhan electron:

+5 +4
N + le —— N (NO,)
0,25 0,25
Ap dung dinh luit bio toin electron, ta cé:
015+ 228X72) _ 95 X _| = FeO= Pdp 4n A.
56x +16y y

Céu 37: Din 1 ludng khi CO du qua 6ng dung m gam hdn hgp X gdm Fe,0; va
CuO nung néng thu dugc chit rin Y, khi ra khoi 6ng dudc dan vao binh dung
dung dich Ca(OH), du, thu dugc 40 gam két tia. Hoa tan chdt rin Y trong
dung dich HCI dv thdy c6 4,48 lit khi H, bay ra (dktc). Gid tri ciia m 1a:

A. 24 B. 16 C.32 D. 12.
Huéng din gidi
.. 4,48 ) 40
Ta c6: nHz = 2.4 =0,2 mol; nCaCO3 =100 = 0,4 mol

Hbn hop rin Y gbm Fe va Cu.

Fe + 2HCI — FeCl, + H,

0,2 0,2

Trong phdn tng khir cdc oxit bdng khi CO, ta ludn c6:

Nco = nCO2 = nCaCO3 = 0,4 mol
Goi neyo = x mol

Fe,0; + 3CO —'s 2Fe + 3CO,
0.1 02
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Cu0 + CO —" Cu + CO,
X X
Ap dung dinh ludt bio toan khdi lugng, ta cé:

My A + Mco = Mppy + Mco,

< 0,1.160 + 80x +0,4.28 =0,2.56 + 64x + 0,4.44 = x = 0,1 mol
Viy: m = M, 0, + Mg o= 0,1.160 +0,1.80 = 24 (g) = Ddp an A.

Cau 38: Dung CO du dé€ khit hoan toan m gam bot skt oxit Fe,O,, din toan bd
lugng khi sinh ra di that chdm qua 1 lit dung dich Ba(OH), 0,1M thi vira dd
va thu dudc 9,85 gam k€t tha. Mit khdc hoa tan toan bd m gam bot sdt oxit
trén bing dung dich HCI du rdi ¢d can thi thu dugc 16,25 gam mudi khan.
Gid tri cia m va cdng thirc oxit 1a:

A. 8g; Fe,04 B.15,1g; FeO C. 16g; FeO D. 11,6g; Fe;0..
Huéng din gidi
. 9,85
Ta c6: NBa(OH), = 0,1 mot; NBaco, = 197 = 0,05 mol

Ta thdy: NBaco, * MBa(OH),

= Khi CO; 16i chAm qua dung dich Ba(OH), tao 2 mudi.

CO, + Ba(OH), — BaCO;l + H,0 (1)
0,05 0,05 0,05
2CO, + Ba(OH), — Ba(HCOs), (2)

0,1 (0,1 -0,05)
Theo phan tng (1), (2) = Neo, = 0,05+ 0,1 =0,15 mol

Trong phan wng khir oxit sit bdi CO, su k€t hop gitta CO va oxi trong oxit sdt
dugc bi€u dién theo sd dd:
CO + O — CO

= No (rong oxiy = Nco = nC02 = 0,15 mol

Khi cho oxit Fe,O, tdc dung v6i dung dich HCI, sy k&t hgp gitta H va oxi
trong oxit dudc bi€u dién:

2H" + O - H,0

0,3 0,15 0,15
Ap dung dinh luat bao toan khdi lugng, ta c6:

Myxje + Mpyc) = Mpysi + mHZO

= My = 16,25 4+ 0,15.18 — 0,3.36,5 = 8 (g)
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8-0,15.16

nFc((mng oxit) 56 0’1 mol

el

Tite: 2olr _ Ol 2 g0, = Papana.
y ng 015 3
Cau 39: Khi dung CO dé khit Fe,0; thu dugc hdn hdp rin X. Hoa tan X bing
dung dich HCI du thdy c6 4,48 lit khi thoat ra (dktc). Dung dich thu dudc sau
phén @ng tdc dung véi NaOH du dudc 45g két tia tring. Thé tich khi CO
(dktc) can dung la:
A. 6,72 1it B. 8,96 lit C, 10,08 Iit D. 13,44 lit.
Huéng din giai
Hoa tan X trong HCI du thd'y c6 khi thodt ra, chitng t6 c6 Fe tao thanh sau
phan &ng khi:

Fe,0, + 3CO0 — 5 2Fe + 3CO, (1)
=n, :ﬂ = 0,2 mol

2 22,4
Gid str sau phin ng (1): Fe,0; hél.
S dung so dd hdp thic, ta cé:

Fe — Fe(OH)\ (k&t tha tring)

0,2 0,2
= my=0,290=18(g) # 45(g)
= Sau phan Ung (1) Fe,0O3 cdOn du = Dung dich sau phdan ng gitta X
va HCI du c6 chita ddng thdi 2 ion Fe™ va Fe®', nhung khi cho dung dich
NaOH vao chi ¢6 két tia tring Fe(OH),, chitng 14 trong dung dich khong ¢6
Fe’* = Pi x4y ra phan ing giita Fe va Fe* tao ra Fe*.
Fe,0; + 6H" — 2Fe™ + 3H,0
Fe + 2H" — Fe’" + H, 2)

Ta c6: Np,

0,2 02 02
Fe + 2Fe’* — 3Fe™* (3)
0,1 0,3
Fe™ + 20H™ — Fe(OH),
0,5 » 0,5

90
= n =0,5-0,2=0,3 mol

Fe2* (3)

Theo phuong trinh (3): ng, = %nF 0y = %.0,3 = 0,1 mol
[
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Theo phuodng trinh (2), (3): Npe phan g = 0,2 + 0,1 = 0,3 mol
3 3
—2“1'1};;e = 50,3 = 0,45 mol

Theo phuong trinh (1): nco phin ing =
= Veo =0,45.22,4 = 10,08 lit
= PdpanC.

CAu 40: Cho m(g) kim loai Fe tan hét trong dung dich H,SO, dic néng thu dugc
khi SO, duy nhat va 8,28 (g) mudi khan khi ¢ can dung dich. Biét s& mol Fe
phin tng bing 37,5% s6 mol H,SO, phdn tng. Gid tri cia m la:

A. 3,36 B. 3,05 C.2,52 D. 2,32.
Huéng din gidi

m
Tacé: n,, =— mol
Fe — 56

m 100 m m
=— mol =n :—2—1—m01

MHy504 T 567375 T 21 t

4H* + SO + 2¢ — SO, + 2H,0

=

2m m
21 21
.. 1
Ta c6: Myysi = Myjm logi + M 5. = Mg +96.—n, nhin
SOy 2

<828 =m + 48.3“T = m=2,52(g)

= PapanC.
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Chugion s 18.

MOT S6 VAN BPE VE NHAN BIET CHAT vO CG
A. KIEN THUC CAN NHG

L. NHAN BIET CATION

STT| Ion | Thufe thi Phuong trinh phan itng Hién tugng
bt trén
1 | Na* | ngonl&a Ngon lta mau vang
. dén cdn
P&t trén
2 | K' | ngonlia Ngon lta mau tim
dén con
b6t trén .
" ) Ngon ltta mau tim
3| Li ngon lira
dén con
4 |NH,"| ddkiém |NH;*+OH —>NH;T+H,0 |Stibot khi mui khai
SO~ |Ba*+ SO, — BaSO,4 { tring
5 | Ba®| COs* |Ba’+CO;" — BaCOsl { tring
CrO,” |Ba’+ CrO — BaCrO,{ { vang tuoi
6 | car CO,"  |Ca*+ COs* — CaCOsd  tring
(NH,),C,0, | Ca® + C,045 — CaC044 1 tring
7 | Mg COs>  [Mg*+COs" - MgCOsd  tring, tan trong
OH  |Mg* +20H — Mg(OH),| nudc néng
o | ape OH- AP* + 30H — AI(OH);4 { keo tring, tan
AI(OH);4 + OH™ — [AI(OH),]"| trong kiém du
Cr’* + 30H — Cr(OH),d { xanh, tan trong
9 | Crt OH™  |Cr(OH);\ + OH — kiém du tao dd mau
[Cr(OH),]” xanh |
Fe* + 20H™ — Fe(OH),4 { xanh nhat, sau d6
10 | Fe** OH" 4Fe(OH), + O, + 2H,0 — chuyén thinh mau
4Fe(OH);4 dd ctia Fe(OH);
_ |5Fe** + MnO,” + 8H" R .
H"; MnO, 34 - Mat mau thudce tim
34 - — SFe”™" + Mn™ + 4H,0 .
11 | Fe OH Fe™ + 30H" — Fe(OH)3~L { mau niu dé
SCN~ 3 - | mau xanh
Fe "+ 3SCN™ — Fe(SCN);
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Cu** + 20H™ — Cu(OH),{
u2++ — CulOH: { mau xanh, khi du
_ Cu“" + 2NH; + 2H,0
2e OH .{ NH; tao dd xanh
12 | Cu —> Cu(OH), + 2NH;, N
dd NH;, tham
CU(OH)2 + 4NH3
— [Cu(NH;).]** + 20H"
Ni**+ 20H - Ni(OH
24 - 1 ~> Ni(OH), Dung dich mau xanh
13| Ni OH Ni(OH); + 6NH; 14 o
a
s [Ni(NHy)e]* + 201 | + 4
IL. NHAN BIET MOT SO ANION
STT| Ion |Thudc thit| Phudng trinh phdn dng Hién tugng
3Cu+2NO; + 8H' — C6 khi khéng mau
1 | NO;y™ {Cu, H" 3Cu*" + 2NO + 4H,0 | thodt ra chuyén
2NO + O, — 2NO, thanh mau niu
BaCl,
2 | SO,/ | trong axit {Ba® + SO/ — BaSO44 ! tring
du
Ag'trong [Ag"+ CI” — AgCl | tring
3 Cr HNO; [AgCl + 2NH; — [Ag(NH;),]" + | K&t tda tan trong
lodng Cr NH;du
, [H"du COy*” +2H'— CO, + H,0 T khi
4 |COs 2+ 2+ 2+ 2- s
Ca";Ba” |Ca”"+CO5" - CaCO3¢ J trang
IIL NHAN BIET MOT SO CHAT KHi
Chit | Thudc . . .
STT ) ) Phuong trinh phan @ng Hién tugng
khi thu
dd C02 + Ca(OH)z —> CaCO3 + P
1 CO, Van duc
Ca(OH), H,0
SO, + Br, + 2H,0 Mau niu ctia dd
> | so dd Br, — 2HBr + H,SO, brom din nhat
> | hoicl, [SO,+1I,+2H,0 - 2HI + Mau d3 nau ciia dd
H,SO, it nhat dan
dd KI va San phim lam hd
3 Cl, . Cl, + 2KI — 2KC1 + 1, . N
ho tinh bdt tinh bt hdéa xanh
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4NO; + O, + 2H,0 — 4HNO; o " o
Giéng nhu nhin biét
4 | NO; | HyO; Cu |3Cu+ 8HNO; o _
goc NOs
—> 3CU(NO})2 + 2NO + 4H20
by o, |CUPT+ ST — CuS { den
5 1 HS | Cu™; Pb” 2 e
Pb*" + §*" - PbS  den

=Y

[\]

IV. CHUAN PO AXIT - BAZG

. Phuong phép phén tich chuin do
Phuong phéap phin tich chudn d9 1a phuong phdp héa hoc dinh lugng dua trén
s do thé tich cia dung dich thud'c thit da biét tham gia vio phdn itng vdi chdt
trong dung dich ¢6 néng dj chua biét cin xdc dinh nong do.
Phan logi: Dya vao phdn Gng gitra thudc thi vdi chit phdn ¥ng ma ngudita
c6 thé phan loai thanh cdc phuong phap nhu: Chuin d6 axit bazd, chudn do
oxi héa khtt, chudn do két tiia va chuén dd tao phic.

. Phuong phép chuin 4 axit — bazo
Trong phuong phdp nay ngudi ta dung cic dung dich kiém cé ndng d6 da
bi€t dé chuin dd cdc dung dich axit va diing cdc dung dich axit d€ chudn do
cdc dung dich bazo. Thyc cht cdc phdn &ng chuidn d6 13 cdc phin @ng trung
hoa. Vidu:
Chuin ¢6 dung dich HCI bing dung dich chudn NaOH:
HCl + NaOH — NaCl + H,0O
Chuén d6 dung dich CH;COOH biing dung dich chuin NaOH:
CH3;COOH + NaOH —» CH;COONa + H,0

Diém tuong duong (hay di€ém dirng chudn d6) 1a thdi di€m ma chit chuin phin

ting vita dii v6i chdt can chuidn d6. Trudc va sau diém twong dudng c6 s
thay ddi rat 16n vé gid tri cia pH nén d€ nhén ra di€ém twong dwong ngudi ta
thudng diing cdc chit chi thi axit — bazd hay chat chi thi pH. Pé 12 nhitng axit
hitu ¢o hoic bazo y&u ma mau sic clia dang axit vd dang bazo khdc nhau,
phu thudc vao pH cta dung dich.

Sau day 1a 3 chd't chi thi thudng duge diing trong chuin dd axit bazo.

Tén chalt Khoang pH . , .
o e . Mau dang axit — mau dang bazd
chi thi chuyén mau
Metyl da cam 3,1-44 Dd ~ vang
Metyl dé 42-6,3 b6 ~ vang
Phenolphtalein | 8,3 - 10,0 Khéng mau - dé
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V6i mbi phép chudn dd axit — bazd ngudi ta s& chon chit chi thi nao c6
khoang pH chuyén mau triing hoic rit sit véi pH cia diém tudng dudng cla
sy chuin do dé.

IV. CHUAN PO OXI HOA - KHU BANG PHUONG PHAP
PEMANGANAT

Phuong phip chuin dd pemanganat hay con goi 1a phép do pemanganat 12
phuong phap dugc st dung khd phd bién dé chuin d6 dung dich cla nhiéu
chat khi khdc nhau trong mdi trudng axit manh, do MnO4” ¢6 tinh oxi héa
manh, n6 bj khit thinh Mn** khdng mau:
MnO, + 8H" + 5¢ — Mn™* + 4H,0
Phuong phdp nay c6 thé ap dung d€ x4c dinh him lugng Fe** H,0,...

B. CAU HOI VA BAI TAP

Cau 1. C6 5 dung dich riéng r&, mbi dung dich chita m6t cation: NH," Mg™,
Fe**, AI’*, Na*c6 ndng d6 khoidng 0,1M. N&u diing dung dich NaOH thi c6
thé nhin bi€t dugc may dung dich?

A3 B.4 C.5 D. 2.

C4u 2. C6 2 dung dich riéng 1 chita cdc anion NO;', CO;”". C6 thé diing nhitng
héa chi't nao sau diy d€ nhin bi€t dugc tirng ion trong dung dich d6?
A. Dung dich HCl] va Cu
B. Dung dich HCI va CuO
C. Dung dich HC1 va Br,

D. Dung dich HC1 va dung dich NaOH.

Cau 3. C6 S dung dich, mdi dung dich néng dd khodng 0,1M ctia mdt trong céc
mudi sau: KCl, Ba(HCO3),, K,COs, K,S, K;SO,. Chi dung dung dich H,SO,
loding nhé tryc ti€p vao ting dung dich thi c6 thé nhin bi€t dugc dung dich
niao?

A. Hai dung dich: Ba(HCOs),, K,S.

B. Hai dung dich: Ba(HCOs),, K,COs.

C. Hai dung dich: Ba(HCOs3),, K;SO,.

D. Ba dung dich: Ba(HCO;),, K,COs3, K5S. )

Cau 4. C6 3 &ng nghiém riéng ré, mdi Sng chita mot trong cdc ion sau: COs™,
SO,*, SO;*. C6 thé ding nhitng héa chdt nao trong diy sau day dé nhan
biét tirng ion?

A. Dung dich Ca(OH),.
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B. Dung dich HCI, dung dich Br; va BaCl,.
C. Dung dich HCI, dung dich Br, va NaOH.
D. Dung dich HCI, dung dich Ca(OH),.

Céu 5. C6 5 dung dich mat nhian gbm CuCl,, NaNO;, Mg(NO;),. NH4NO3 Vi
Fe(NO;);. C6 thé dung kim loai ndo sau ddy d€ phin biét ca 5 dung dich?
A.Na B. Fe C.Cu D. Ag.

Céau 6. C6 5 10 héa chdt mat nhin, mdi lo dung mot trong cdc dung dich chita
cation sau: Fe**, Cu**, Ag*, Fe’*, AI’** (ndng do khoang 0,1M). Chi dung mot
thudc thit 12 dung dich KOH c6 thé nhan bi&t dudc t8i da may dung dich?
A4 B.2 C.3 D. 5.

Céu 7. C6 dung dich hdn hgp chita cic ion Fe’*, AI**, Cu**. Diing nhitng dung
dich ndo sau ddy c6 thé tach riéng tirng ion ra khéi hdn hgp?

A. Dung dich NaOH; NH;,

B. Dung dich NaOH; NH;; HC1

C. Dung dich NaOH; HCl; H,SO,
D. Dung dich Ba(OH),; NaOH; NH;.

Cau 8. D€ tdch riéng ion Zn**, Cu®*, Fe** ra khdi hdn hgp thi ¢6 thé dang céc
héa chit ndo sau diy?

A. Cdc dung dich KOH; NH;; H,SO,.
B. Cdc dung dich NH;; H,SO,; HCL
C. C4c dung dich H,SO4; KOH; BaCl,.
D. Cdc dung dich H,SO,4; NH;; HNO:s.

Céau 9. C6 hai dung dich (NH,),S va (NH,),SO,. Ding dung dich nio sau day dé
nhin bi€t dudc ca hai dung dich trén?

A. dd NaOH B.dd Ba(OH), C.dd KOH D. dd HCL

Céu 10. C6 3 khi SO,; CO,; H,S. Chi ding mdt héa chit nao sau day dé phin
biét dugce ca 3 khi trén? _

A. dd Ca(OH), B.dd Ba(OH), C.dd Br, D. dd HCL

CAu 11. Khi CO, c6 14n tap chit 1a khi HCL Pé€ loai tap chat HCl dé nén cho
khi CO, di qua dung dich ndo sau day la tot nhit?

A. Dung dich NaOH dv B. Dung dich Na,CO; du
C. Dung dich NaHCO; du D. Dung dich AgNO; du.

Céu 12. Héa chit ndo sau ddy c6 thé nhin bi€t dugc ddng thdi cdc dung dich
Nal, KCI] va BaBr,?

A. dd AgNO; B. dd HNO; C. dd NaOH D. dd H,SO,.
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Cau 13. C6 ba chat rin Zn(OH),, Ni(OH),, Cu(OH),. C6 thé diing dung dich nao
d€ hoa tan dugc ci ba chat trén?

A. dd NaOH B. dd NH; C. dd NH,CI D. dd KOH.

Cau 14. Chuén dd 20ml dung dich HCI a mol// bing dung dich NaOH 0,5M cén
diing hé€t 11ml. Gid tri cia a 1a:

A. 0,275 B. 0,55 C.0,11 D. 0,265.

Cau 15, Chu#n d6 20ml dung dich HC10,1M bing dung dich NaOH 0,05M. Dén
mot thdi di€m nao d6 tha'y pH cta hdn hop 1a 4. Viy,op dd diing 1a:

A. 40,2ml B. 38,8ml C. 39,9ml D. 37,8ml.

C4u 16. Cin thém vio bao nhiéu ml dung dich NaOH 0,25M vao 50ml dung
dich hdn hgp HC10,1M va H,SO, 0,05M dé thu dudc dung dich cé pH =27
A. 35,5ml B. 36,5ml C.37,5ml D. 38,5ml.

Cau 17. Chuin dd 20m! dung dich hdn hgp HC10,1M + HNO; a mol/l can duing
hét 16,5ml dung dich hén hgp KOH 0,1M va Ba(OH), 0,05M. Gid trj cia a
la:

A. 0,07 B. 0,08 C. 0,065 D. 0,068.

Cau 18. D€ x4c dinh him lugng nitd tdng trong chit hitu cd, theo phudng phdp
Ken—dan ngudi ta cin 2g miu rdi ti€n hianh v6 co h6a miu d€ toan bd lugng
nitd chuyé&n thinh mudi amoni. Sau d6 suc dung dich NaOH 40% vao dung
dich sau phdn ng. Lugng NH; thodt ra dugc hdp phy hoan toan bdi 20ml
dung dich H,SO; 0,IM. Chuin d6 lugng duv H,SO4 cdn 10ml NaOH 0,IM
nita. Vay %N trong chat hitu co 12 bao nhiéu?

A. 2,0% B. 2,2% C.1.8% D. 2,1%.

Ciu 19. D€ x4c dinh ham lugng clia FeCO; trong quing xiderit; ngudi ta lam
nhu sau: ¢dn 0,6g mau quing, ch€ héa né theo mdt quy trinh hgp i, thu duge
FeSO, trong mdi trudng H,SO, lodng. Chuin d6 dung dich thu dudc bing
dung dich chuin KMnO, 0,025M thi diing vira hé&t 25,2ml. % theo khéi lugng
cta FeCOs 1a:

A.12,18% B. 24,26% C. 60,9% D. 30,45%.

Cau 20. L4y 25ml dung dich A gdm FeSO, vi Fe,(SO,); rdi chuin do bing
dung dich hdn hgp KMnO, 0,025M thi hét 18,10ml. Mit khéc, thém lugng du
dung dich NH; vao 25ml dung dich A thi thu dugc két tia, loc két tia rdi
nung d6 trong khong khi & nhiét do cao dén khoi lugng khdng ddi, cin dugc
1,2 g. Nong dd mol/I ctia FeSO, va Fe,(SOy); 1an Iugt 1a:

A. 0,091 va 0,25 - B. 0,091 va 0,265
C. 0,091 va 0,255 D. 0,087 va 0,255.
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Céu 21. Chuin d6 10ml dung dich CH;COOH biing dung dich NaOH 0,1M két
qué dudc trinh bay § bang sau:

Lin 1 Lan2 | Lan3
VCHSCOOH(mI) 10 10 10

V 4d NaOH (ml) 12,4 12,2 12,6

Vay khdi lugng CH;COOH c¢6 trong 1 lit dung dich la:
A.7,44¢g B. 6,6g C.54¢g D. 6,0g.

Céu 22. Trong cdc phuong phdp chuéin d6, ngudi ta thudng dung ndng do duong
lugng, ki hiéu 13 Cy. Khi st dung néng dd duong Iugng thi viéc tinh todn k&t
qua trd nén don gidn hon ri't nhidu so vdi st dung ndng dd mol (ddi véi nhitng
phan ng c6 hé s6 cin biing khdc véi (1€ 1 : 1). Ching han chudn do chit A
c6 ndng dd va thé tich 1a Cy, V2 V, biing chit B ¢6 ndng do va thé tich 1a
Chpy va Vp, thi ta ludn c6: Cyay.Va = Cua)- Vs,

Hay xdc dinh ndng d6 duong lugng cha dung dich HCI, biét ring dé chuin do
9,8 ml dung dich nay cin ding hé&t 10 ml dung dich Na,B,O; 0,1N (trong phép
chuin d nay diing chi thi metyl da cam).
A. 098N B. 0,99N C. 0,098N D. 0,1N.
C. HUSNG DAN GIAI
Céu 1. Cdc phan ¢ng xay ra:
NH} +OH — NH;T + H;0
Mg?* + 20H — Mg(OH),4 trdng
Fe'+ 30H™ — Fe(OH)s4 ndu dé
AP+ 30H — AI(OH)3\ keo tring
Al(OH); + 30H — [AI(OH),] tan
Nhin biét dudc 4 dung dich.
= Chon B.
Cau2.CO%™ +2H* - H,0 + CO,T

Nhén biét duge CO3™
3Cu + 8H + 2NO; —> 3CU™ (miy xany + 2NOT + 4H,0

2NO + Oy — 2NO; (nau a4y
= Chon A.
Céau 3. H,SO, + Ba(HCO;), — BaSO44 (tring) + 2CO,T + 2H,0
H,S0, + K,CO3 — K80, + CO,T + H,0
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H,S0, + K,S — K80, + KpST (mui tritng thoi)
Nhan biét dudc 3 chat.
= Chon D.

Ciu 4. Trudc hét cho HCI vao tirng dung dich

2H"+ CO;™ — H;0 + CO,T

2H"+ SO — H,0 + 50,7

Nhén bi€t SO, biing dung dich Br,

SO, + Br, + 2H,0 — 2HBr + H,S0,
Nhan bi€t SO?~ biing dung dich BaCl,

Ba™+ SO2™ — BaSO4d

= Chon B.
Ciu 5. Diing Na

Na + H,O — NaOH + —;—Hz

Sau 4d6:
CuCl, + 2NaOH —> Cu(OH)4 anpy + 2NaCl
Mg(NO;); + 2NaOH — Mg(OH); (ing) ¥ + 2NaNO;
NH,NO; + NaOH — NaNO; + NH;T + H,0
Fe(NOs); + 3NaOH — Fe(OH); sy a5V + 3NaNO;
= Chon A.

Céu 6. Fe** + 20H™ — Fe(OH); (ring xanh)
Cu?* + 20H™ — Cu(OH); (xanh dim)
Ag"+ OH™ —> AgOH (khong bény —> Ag20en)
Fe** + 30H™ — Fe(OH)3{ (nau )
AP’ + 30H™ — AI(OH)3Y ke trdng, tan khi OH™ du)
Nhin bi€t dugc cd 5 dung dich = Chon D.

Céu7.
Fe3+
AP+ +NaOH dt NaAlO, —EEs AP
Cu?t Fe(OH), ¥;Cu(OH), { — 2 &
[Cu(NH3 )4 ]2+ +hCl dr C 2+
Fe(OH), 4 ——“L—H-Cﬂ——)Fe
= Chon B.
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Cau 8.
Zn* Na,ZnO, Hy504 | 72t
OH d
Cu2+ ___iH_lY) CU(OH)2 NH3 i [CU(NH3 )4 ]2+ +H2504 dur Cu2+
Fe?* Fe(OH \ +H,50, du 2
e(OH), Fe(OH), | ——224 %, Fe*
= Chon A.

Céu 9. (NH,),S + Ba(OH), — Ba$ + 2NH;T + 2H,0
(NH,),SO, + Ba(OH), —» BaSO,4 + 2NH;T + 2H,0
=> Chon B.
Céu 10. SO, + Br, + 2H,0 — 2HBr + H,S0,
ndu khong mau
H,S + Br, — 2HBr + S{ (vang)
= Chon C.
Céu 11. Vi NaHCO; vira loai duge HCl lai tao ra dugc mot lugng CO, mdi.
NaHCO; + HCl — NaCl + CO,T + H,0
= Chon C.
Cau 12. AgNO; + Nal — Agl{ (vang) + NaNO;
AgNO; + KC1 - AgCN (trdng) + KNO;
2AgNO; + BaBr, — 2AgBrl (vang nhat) + Ba(NO,),
= Chon A.
Cau 13. Cac hidroxit nay déu tan trong dung dich NH; dv do tao phic.
Zn(OH), + 4NH; — [Zn(NH;),}** + 20H"
Cu(OH), + 4NH; — [Cu(NH;),]** + 20H"
Ni(OH), + 4NH; — [Ni(NH;)¢]** + 20H"

=> Chon B.
. Vion-Cr , '
Cau 14. Nong d9 HCl a = —NaOH' "NaOH _ 1105 =0,275 mol/!
VHCI 0
=> Chon A.

Céu 15. Do pH = 4 < 7 nén 4p dung cong thifc tinh [H*] ruSc di€m twong duong:
. C,V,-CV -
= GV 107 = 20.0,1-0,05V
V+V, 20+V
= 10204+ V)=2-0,05V =2.10” + 10*.V =2 -0,05V
= (10*+0,05).V=2-2.107
2-2.1073

=> V= —"— =39,88 mol ~39,9ml = ChonC.
107* +0,05

[H']
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Céu 16. ny.oy = noy = 0,25.V (mol)
n L =fyq +20y 5o, =0,05.0,1+0,05.2.0,05

pH=2=[H"] =10"M = 0,01 mol
Ta g 201=025V | o
0,05+ V A
= 0,01 - 0,25.V = 0,01.0,05 + 0,01.V =5 0,26.V = 0,01 - 0,01.0,05
=V =0,0365 = 36,5ml = Chon B.
Cau17. ) n . =0,02.0,1+0,02.a

D 0oy =0,0165.0,1 +0,0165.2.0,05 = 3,3.10~ mol

Trung hoa dung dich thi an = ZnOH-
< 0,02.0,1 + 0,02.a =3,3.107° = a = 0,065 mol/l = Chon C.
Céau 18. Ny,s0, = 0,02.0,1 = 0,002 mol; ny,on = 0,01.0,1 = 0,001 mol

NH] +OH™ — NH,T + H,0

H,SO, + 2NH; — (NH.),SO,

0,0015 - 0,003

H3SO04 (av) + 2NaOH — Na;SO, + 2H,0
0,0005 « 0,001

gy, = 0,003 mol = my = 0,003.14 = 0,042 (g)

%N = 91(2)—42-.100% =2,1%

= Chon D.

0,025.25,2
1000

Phudng trinh phdn @ng

10FeSO; + 8H,S0, + 2KMnO, — 5Fe,(SO4); + K380, + 2MnSO, + 8H,0

10 2

3,15.107 « 6,3.10"

, = 3,15.107.116 = 0,3654¢

Cau 19,0, = =6,3.10* mol

Mgeco

0,3654

%FeCO; = .100=60,9% => Chon C.

?

Céu 20. Tuong g cdu 21, ta cé:

-3
Mreso, = 5xmno, = 2:2625.107 mol
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2,2625

CMFCSO4 = m = 0,091M

FeSO s, FE(OH),
4 } +d*NH, ( )2 ' > Fe,0;(7,5.107 mol)
3

Fe, (S0,) Fe(OH),

. 27,5107 -2,2625.107
FCZ(SO4)3 B 2

-3
_6369.107 4 2ssm

CMFez(SO4)3 0,025
= Chon C,
Cau 21. Thé tich dung dich NaOH trung binh li:
Vi+V,+V, _12,4+12,2+12,6
3

=6,369.107% mol

V= =12,4 mol

0.1.12,4 =0,124M

C,V, =ChVy,=C, =

Trong 1 lit dung dich axit c6 0,124.60 = 7,44¢g

=> Chon A.
Cau 22. Ap dung cong thic: Cyeay.Va = Ce). Vs
CyimV
N(B}) "B .
= Cya) = (e) = 2.8.0,1 =0,098N
v, 10
= Chon C.
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