Cac chuyén dé luyén thi Pai hoc mén Héa - Cac phwong phap giai nhanh trong Héa hoc

Phwong phap 1:
PHU'ONG PHAP BAO TOAN PIEN TiCH
1.1. Co sé phwong phz’tp
Trong nguyén tu, s0 hat mang dién tich duong (proton) bang s6 hat mang dién tich am (electron) nén trong
nguyén tir trung hoa vé dién tich. Phan tir dugc tao thanh tir cac nguyén tir nén ciing trung hoa vé dién tich.
= Trong dung djch: Z mol(+) = z mol(-)

Gia sir trong dung dich gdm 4 ion: A" (a mol); B** (b mol); D™ (d mol); E* (e mol). Ap dung dinh luat

bao toan dién tich ta co:
at2b=d+2e

Chu y: 1. Khoi lwgng mubi trong dung dich bing tong khoi lrgng cac cation va anion, tao mudi cé
trong dung dich.

2. Phwong phap bio toan di¢n tich thwong dung kém véi bao toan khdi lwgng, phwong trinh ion thu
gon (Xem thém phwong phap 2 va phwong phap 6) va phwong phap bae toan electron.
1.2. Cac dang toan thwong gap

Vi du 1: Cho dung dich A chtra: 0,03 mol Ca®*; 0,13 mol Mg*; 0,2mohCl™ va x.mol SO%. . Giditri ciia x la:
A. x=0,04 mol B. x=0,12 mol C. x=0,06 mol D. % =.0,32 mol

Giai:

Ap dung dinh luat bao toan dién tich ta cé:
0,03.2+0,13:2 =0;2. 1 #2.X
=x=0,06
= Phuongan C

Vi du 2: Dung dich A gom 5 ion: Mg*", Ba™*, €a*, 0;1'mal CI va-0,2 mol NOs". Thém tir tir dung dich K,CO,
0,1M vao dung dich A dén khi lugng ket tia 16n nhat thi thé tich dung dich K,CO3; cho vao?

A. 1,51t B. 3 lit C.-2dit D.2,51it

Gidi:
Khi thém K,COj3 vao dung dich-A, ¢4 3. Cation dlé?:)i két tiia theo phwong trinh c6 dang:
X* % COZ — XCOz{ (1)
Goi a la s6 mol X&*Trong dung dich:liic nay bao gdm: a mol X**, 0,1 mol CI~, 0,2 mol NO; .
Ap dung bao toan dién tich ta ¢6: 2a= 0,1.1 +0,2.1
=a=0,15

Theo phuong trinhy(1): n, nCOz, =Ny co,= 015
0,15
=———=15Iit
K,CO; 1
= Phuong an A

Vi du 3: C6 500‘ml dung dich chira Na*, NH,", CO5*", SO,*". Tién hanh céc thi nghiém: Ly 100 ml dung dich
X tac dung voi dung dich HCI du thu dl;qc 2,24 lit CO, (dktc). Néu cho 100 ml dung dich X tac dung véi BaCl,
du thi thu du:qc 43 gam két tua. Con néu cho 100 ml dung dich X tac dung véi NaOH du thi thu duoc 4,48 lit
khi (dktc). Tong khoi Iugng mudi c6 trong 500 ml dung dich X 1a.

A. 100,1 gam B. 96,8 gam C. 86,2 gam D. 119,0 gam

Huéng din:

n., =0,1; Ny, =0,2

co,

P1: Chi c6 CO3 phan tmg theo (1) = n__, =0,1

Phwong phap 1: Phwong phap bao toan dién tich @




Gv: Nguyén viin Nghia 097 218 0088
P2: Ca COZ va SO? phan tng theo (2) va (3). Dua vao sé mol COZ tirphan 1 = n_, =0,1

S0%”

P3: Chi ¢c6 NH; phan tng theo (4). Ny = M, = 0,2

Nat HCl | 2H"+ COJ -»H,0+CO, T (1)
NZ . 01 <« 0l
‘ BaCl: _, Ba*+ CcOZ »Baco,{ (2)
<o, 01 « 01
S0
Ba’*+ SO - BaSO, 1  (3)
NaOH  OH + NH; - NH, T+H,0 (4)

>
02 « 0.2

Ap dung bao toan dién tich = n ot =02

Khéi lugng mudi bang tong khdi lugng cac ion

=> Khéi lugng mudi trong dung dich ban dau 1a: (0,1.60 + 0,1.96.+ 0,2.23 + 0,2.18).5="119 gam
= Phuong an D
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ey | Y cAU HOI ON TAP

Caul: Bun nong dung dich X chira 0,1 mol Ca?’, 0,5'mol Na’, 0,1 mol Mg*", 0,3 mol CI” va x mol HCO;"
dugc m gam ket tha. Gia tri-ciia m la:

A. 20,2 B.10 C.184 D.84
Cau2: Dung dich X gdmi6 ion: 0,15 mol Na’, 0,10 mol Ba®, 0,05 mol AI** va CI”, Br", I". Thém tir tir dung
dich AgNO; 2M vao\dung dich X dén khi duoe két tua 16n nhat. Thé tich (ml) cta dung dich AgNO3 2M can
dung la:

A:-150 B) 250 C. 300 D. 500
Cau 3:\ Mot dung dich (X) chira 0,2 mol AI*; a mol SO,*, 0,25 mol Mg*" va 0,5 mol CI". C6 can dung dich
(X) thu dug¢ m gam mudi khan. Gia tri m la:

AU25,57'gam B. 43 gam C. 57,95 gam D. 40,95 gam

Cau4: Mot dung.dich c6 chira 2 cation la Fe** (0,1 mol) va AI** (0,2 mol) va 2 anion 1a CI" (x mol) va SO,*
(y mol). Khi ¢6 can-dung dich thu dugc 46,9 gam chat ran khan. Gia tri x, y la:

A.0,1;0,2 B.0,2; 0,3 C.0,3:0,1 D.0,3; 0,2
Cau5: Mot dung dich chira 0,02 mol Cu**, 0,03 mol K*, x mol CI-, y mol SO; . C6 can dung dich thu dugc
5,435 gam mudi khan. Gia tri x 1a:

A.0,03 B. 0,05 C.0,01 D. 0,02

Cau 6: Mot dung dich X chira 0,1 mol Ca*", 0,1 mol Mg*", 0,3 mol CI", y mol HCO5". Khi ¢ can X khoi
lugng mudi khan (gam) thu dugc la:

A. 20,05 B. 23,15 C.254 D. 30,5

Ciu7: Dung dich B chira K*, Na" va PO,>. Cho 1 lit dung dich B tac dung vdi CaCl, du thi thu dugc 31 gam
két tua. Mit khac néu cd can dung dich B thi thu dugc 37,6 gam mudi khan. Nong do K* trong dung dich B 1a:
A.0,2 B.0,1 C.0,3 D.0,6
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Cau 8: Tron dung dich A chta Ba®"; OH 0,06 mol; Na* 0,02 mol véi dung dich B chira HCO3 0,04 mol;
CO5* 0,03 mol; va Na*. Khéi lugng (gam) két tia thu duoc sau khi tron 142

A. 3,94 B. 5,91 C.7,88 D.1,71

Cau9: Dung dich X chira cac con Fe*' SOZ_ NH, , CI". Chia dung dich thanh hai phan bang nhau. Phan 1
cho tac dung véi lugng du dung dich NaOH, dun nong thu dugc 0,§72 lit khi (dktc) va 1,07 gam két t}la.. Phéan 2
cho tac dung vdi lugng du dung dich BaCl, thu dugc 4,66 gam két tia. Tong khoi lugng (gam) muoi khan thu
duoc khi cd can dung dich X 1a?

A.3,73 B.7,04 C.7,46 D. 3,52
Cau 10: Cho m gam hdn hop gém FeS, va FeS hoa tan hét vao dung dich HNO; sau phan tmg hoan toan thu
dugc dung dich A chi c6 mot chat tan duy nhat va 6,72 lit khi NO (la san pham khir duy nhat ¢ dktc). Tim m
(luu huynh 1én s6 oxi hoa +6)

A. 7,8 gam. B. 13,9 gam. C. 6,5gam. D. 13,3'gam.
Cau 11: Hoa tan hon ho*p A gém 1,2 mol FeS; va x mol Cu,S vao dung dich HNO; vira du phandrmg thu duoc
dung dich B chi chira mudi sunfat va V lit NO do ¢ dktc. Tinh x?

A. 0,6. B.1,2. C.18. D, 2,4.
Cau 12: A 1a hdn hop cac mudi Cu(NOs),, Fe(NOs),, Fe(NOs)s, Mg(NO3),. Trong d6,0 chiém 9.6% vé khéi
lugng. Cho dung dich KOH du vao dung dich chira 50 gam muoi A. Loe két tiia thu duoe dem nung trong chan
khong dén khéi lugng khong dbi thu duge m gam oxit. Gia tri cia m 1a

A. 47,3 B. 44,6 Cr17,6 D. 39,2
Cau 13: Chia 156,8 gam hon hop L gom FeO, Fes04, Fe,0; thanh hai phan bangshau. Cho phan thir nhat tic
dung hét v6i dung dich HCl du duge 155,4 gam muoi khan. Phan, thtr hai tac dung vira du vé6i dung dich M la
hon hgp HCI, H,SO, loang thu dugc 167,9 gam mudi khan. S6 mol cua HCl trong dung dich M 1a?

A. 1,75 mol B. 1,50 mol C:1,80,mol D. 1,00 mol
Cau 14: Cho 8,3 gam hai kim loai kiém ké tiép nhau tic dung v6i100 gam dung dich HCI 3,65% thu dugc
dung dich X. Cho MgCl, du vao dung dich X thi‘thu.duoc 4,35 gam ket tiia. Hai kim loai d6 1a?

A.NavaK B. LilvaNa C.KvaRb D.RbvacCs
Cﬁ}l 15: Hoa tan hoan toan 80 gam hdn hop X gém CuSO,, FeS0O, va Fe,(SO,)3 trong d6 S chiém 22,5% vé
khoi lugng trong nué,c dugc dung dicl} X. Thém NaOH du yélq X, loc kf:t tia dem nung trong moi tru’c‘mgNkhéng
c6 khong khi dén khoi lwong khong doi thu, duge.a gam chat ran Y. Thoi CO du qua Y thu duge b gam hon hop
ran Z. Biét cac phan ung xay ra hoan toan. Gid tri-chia a va b lan lugt 137

A. 30 gam 35 gam B. 40 gamva 35gam C. 35 gam va 26 gam D. 36 gam va 45 gam
Cau 16: Hoa tan hoan toe‘lri m gam hon hop gém ’Na, NaZO,‘ NaOH, Na,CO; trong dung djch axit H,SO, 40%
(vura du) thu duoc 8,96 lit hon hqp khi co ti khoi doi voi H, bang 16,75 va dung dich Y ¢6 nong d6 51,449%. Co
can Y thuduoc170,4 gam muoi. Gia tri cia m 1a?

A.50,6 B.50,4 C.37,2 D. 23,8
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Phwong phap 2:
PHUONG PHAP BAO TOAN NGUYEN TO - BAO TOAN KHOI LWO'NG
2.1. Co sé phuwong phap

“Trong phan tmg hoa hoc thong thuong, cac nguyén t6 va khdi luong cua ching dugc bao toan hay tong
khdi lwong cac chat tham gia phan tmg bang tong khdi lugng cac chit trong san pham”

Xétphanung: A+ B—— C + D

Taludn co6: ma+ Mg=mc + Mp

Phuong phdp bao toan nguyén td - bao toan khéi luong dwoc dp dung linh hoat 1 mot trong nhiing
phuong phép vo cung manh mé dé gidi nhanh céc bai toan Hoa hoc.

pé ap dung hiru hi€éu phwong phap nay cé thé két hgp cung cac phwong phap khac nhw: Gia tri
trung binh, duwong chéo, phwong trinh in thu gon ...
2.2. Cac dang toan thuwong gap
2.2.1. Hon hop c6 phan ng trao doi.

A+B—> C+D

Vima+ mg=mec +mp

Néu da biét 3 an thi s& tim duogc gia tri con lai.
Vi dy 1: Cho 24,4 gam hon hop Na,COs, K,COs, tac dyngviradu voi dungidich BaCly. Sau phan tng thu duoc
39,4 gam két tha. Loc tach két tia, c6 can dung dich thu dwge m gam muoi clorua. Gia tri ciia m 1a?

A. 2,26. B. 22,6. C. 26,6. D. 6,26.

BaCO O 2
Goi hdn hop mudi cacbonat (Na,CO; va K,COs)la A3CO;
PTPU: A,CO; + BaCl, —— 2ACI + BaCO3 (1)
0,2 « 0,2 <« 0,2
Vay ap dung bao toan khéi lifong ta co:
Ma,co, T Meaci, = Meado, £ Mac
= Macr = 24,4 + 0;2.208 - 39;4 = 26,6
= Phuong an C
Céach 2:
Theo'bao toan'nguyéntd:
Khoi lrong mudi elorua 14c sau: magy = Ma + Mg
Ma'ta'c0t\ Ng,co, = Nggy, =0,2 > M =0,2.2.355=14,2
My =My o, = COZ, =24,4-0,2.60=12,4
Vay khéi luong mudi Clorua 13: 14,2 + 12,4 = 26,6
= Phuongéan C

2.2.2. Hon hgp kim loai phan g véi axit
A+ nH — A" + %Hz

Theo bao toan Khoi lwgng: My = Mayit T MKkim 10ai — MHidro
Theo bflO tOi‘ln ng“yén tﬁ' Myiuéi = MKim loai (pu) + Manion tao mudi

Khdi lugng kim loai thuong da cho biét (luu y: chi quan tim dén khoi lwgng kim loai phan ing). bé
tinh khoi lugng anion tao mudi thuong tinh théng qua s6 mol khi dya trén nguyén tic bao toan nguyén t6 Hidro:
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2HCI —— H,
H,SO, —— H,

Trong truong hop ciia HNO; hodc H,SO,d/n s& ¢6 cach tinh riéng trong phan bao toan electron.

Vi du 1: Hoa tan hoan toan 3,22 gam hdn hop X gdm Fe, Mg va Zn bang mot luong vira du dung dich H,SO,
loang, thu dugc 1,344 lit hidro (& dktc) va dung dich chira m gam muoi. Gia tri cia m 1a?

A.9,52. B. 10,27. C. 8,98. D. 7,25.

Giai:
Theo bao toan nguyén td Hidro ta c6: H,SO; —> H,
Theo béo toan nguyén t: Ny, =Nyso, =Ngoz = =0,06
Cach 1: Vay ta cO: Myyéi = Miim toai puy + Manion tao mudi
= My =3,22 + 5,76 = 8,98
= Phuong an C
Cach 2: Theo bao toan khoi luong : Mywsi = Mim loai ¥ Maxit = Mhidro
Myus = 3,22 + 0,06.98 — 0,06.2 = 8,98
= Phuong 4n C

2.2.3. Khir hon hop kim loai bang CO hoic H,
A0, + (CO hoic H) ——> Chét ran (kim loai+exit dir)s+ hdn*hop khi (€05, H,0, COquy, Hagu...)
Nguyén tic: Chit khir CO, H, di 1dy oxi trong oxit dé tao thanh sanpham tuong tmg 13 CO,, H,0

Theo bao toan khoi lwgng: Mcpg¢ rin = Moxit ban aiu HMHidro(co) “Mkhi tao thanh
Theo bao toan nguyeén t0 : Mcpjt rin = Moxit ban ddu — Moximét di

Khéi luvong oxi mat di duoc tinh biang phwong phép bao toan nguyén t6 theo phwong trinh phan tmg sau:
CO+ O,—— CO,
H, +O —— H,0

Luwu y: Khong can quan tim-dén Ireng Hs, CO ban diu chi cAn quan tim dén luong H,0, CO, tao thanh.

Vi du 1: Cho V lit hén hop khiv(dktc),gom ‘CO-va-H, phan tmg 1 luong du hén hop rin gdm CuO va FesO,
nung néng sau khi phan iig'xay ra‘hoan tean khdi lugng rin giam 0,32 gam. Gia tri V 1a?

A. 0,448 lit. B. 0,112 lit. C. 0,224 1it. D. 0,56 lit.

Giai:
Khdiluong ctia hdn hopoxit giam 1a do CO va H, da lay mat oxi theo phuong trinh.
CO+0 —— CO,
H,+0 —— H0

Mgiam =,Moxi = 0,32 = noxi = %— 0,02

Noxi = Neg.pip= 0,02 = V ciia hdn hop CO va Hy 1a: 0,02. 22,4 = 0,448 lit

= Phuong 4n A

2.2.4. H6n hgp oxit phan wng véi axit
A0, +2nH" —— 2A™ + nH,0
Theo phuong trinh phan tmg trén, ap dung bao toan nguyén t6 ta co:
2HCI —— H,0
H,SO, — H,0O

Neéu biét nayi¢ py thi s&€ tim duge Nyo va nguoc lai.
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Theo bio toan khoi Iwong: Mysi = Moxit ¥ Maxit = MNwee
Theo bao tOZ‘ln nguyén tﬁ: Myusi = MKim loai (pu) + Manion tao mudi

Vi du 1: D¢ tac dung hét voi 4,64 gam hdn hop FeO, Fe,0;, Fe;0, can ding vira di 160 ml dung dich HCI 1M.
Neéu khtr hoan toan 4,64 gam hon hop trén bang khi CO & nhiét do cao thi khoi lugng Fe thu dugc la:
A. 4,63 gam. B. 3,36 gam. C. 3,63 gam. D. 4,63 gam.

Gidi:

Nycr = 0,16

Oxit +HCl —— Muéi + H,0
Tacd: 2HCl —— H,0
=n,,=0,08
= Khbi lugng oxi trong nude chinh 1a khéi lugng oxi trong oxit
mo =0,08. 16 = 1,28
Trong 4,64 gam hdn hop oxit ¢6 1,28 gam oxi con lai 1a Fe voikhoi lugngda: 4,64 1,28 =/3,36
Vay khi khir 4,64 gam hon hop oxit nay thi s& thu dugc 3,36 gam'Fe
= Phuong an B

2.2.5. Phan wng axit bazo
H"+ OH- —>H,0
Mywei = Maxie £ M M0

Bazo

Vi du 1: Cho 12 gam hon hop axit HCI, HNO3, H,SO4 tac dyng vura du v6i 40 gam dung dich NaOH 20% thu
duoc dung dich X. Tinh khoi luwgong chat ran tao thanh'khi ¢6.can dung dich X?

A.16,4 B. 20 C. 20,4 D. 23,2

Giai:
MNaon = 0,2 > N 0= 0,2

Day déu 1a phanéng trungthoa axit - bazo: H*+ OH™ — H,0

Nyo =Ny, =02 > my =My, +My, —m, =164

—Phuong 4an A

CAU HOI ON TAP

Céiu 1: Hoa tan 10,14 gam hop kim Cu, Mg, Al bang dung dich HCI thu duoc 7,84 lit khi A (dktc) va 1,54
gam chat ran B va dung dich C. C6 can dung dich C thu dugc m gam muoi. Gia tri cuia m 1a?
A. 33,45 gam. B. 33,25 gam. C. 32,99 gam. D. 35,58 gam.

Cau 2: Hoa tan hoan toan 10 gam hdn hop Mg va Fe trong dung dich HCI du thiy tao ra 2,24 lit H, (dktc). Co
can dung dich sau phan ing thu dugc dugc gam mudi khan. Khoi lugng mudi khan thu dugc 1a?
A. 1,71 gam. B. 17,1 gam. C. 3,42 gam. D. 34,2 gam.
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Cau3: Cho 0,52 gam hon hop 2 kim loai Mg va Al tan vira du trong 10 ml dung dich chtta H,SO4 1M va HCI
2M. Khoi lugng muoi khan thu duge khi ¢6 can dung dich 1a?

A. 2,23 gam. B. 2,19 gam. C. 1,92 gam. D. 1,96 gam.
Cau4: Hoa tan hét 38,6 gam hdn hop gdm Fe va kim loai M trong dung dich HCI du thy thoat ra 14,56 lit H,
(dktc). Khoi Iugng hon hgp muoi clorua khan thu dugc 1a?

A. 48,75 gam. B. 84,75 gam. C. 74,85 gam. D. 78,45 gam.
Ciu5: Tron 5,4 gam Al v6i 6,0 gam Fe 04 r0i nung néng dé thyc hién phan tmg nhom. Sau phan ng ta thu
dugc m gam hon hgp chat ran. Gia tri cua m 1a?

A. 2,24 gam. B. 9,46 gam. C. 10,20 gam. D. 11,40 gam.
Cau 6: Cho mot luéng CO’di qua 6ng s dung m gam hon hop X gém CuO, FeO, Fe;0, va Fe,0O3 nung nong,
thu dugc 40 gam hon hgp chat ran Y va 13,2 gam khi CO,. Gia tri cia m 1a?

A. 48,6. B. 44.8. C.24,3. D. 36,45.
Ciu7: Cho 2,13 gam hdn hop X gém 3 kim loai Mg, Cu va Al tic dung hoan toan véi-exi thu dugc hén hop
Y gom cac oxit ¢6 khoi lugng 3,33 gam. Thé tich dung dich H,SO,4 2M vira.di € phan Ging hét voi 'Y 1a?

A.57 ml. B. 50 ml. C.37,5ml. D. 75 ml.
Cau8: Cho 2,81 gam hdn hop A gom 3 oxit Fe,03, MgO, ZnO tan vira du trong 300 ml'dung dich H,SO,
0,1M. C6 can dung dich sau phan Gng thu dugc bao nhi€éu gam muoi sunfat khan?

A. 3,81 gam. B481gam CSZlgam D. 4,8 gam.
Cau9: Thoi luong khi CO du qua 6ng str dung m gam hdn hop gdm CuO, FesOs, FeO, A|203 nung néng thu

duogc 2,5 gam chit ran. Toan bo khi thoat ra suc vao nude voi trong du thay c6-15 gam két tua tring. Khdi lwong
ctia hdn hop oxit kim loai ban dau 1a?

A. 7,4 gam. B. 4,9 gam. C. 9,8 gam: D. 23 gam.
Cau 10: Khtr hoan toan 8 gam mot oxit cua kim loai §ét can dﬁqg 3,36 1it H,. Hoa tan hét lugng kim loai thu
duogc vao dung dich HCI du thay thoat ra 2,24 lit H,\(th€ tich'khi déu do ¢ dktc). Cong thirc ctia oxit trén 1a?

A. Cr,0,. B. Fe;0,. C. Fe,0s. D. FeO.
Cau 11: Thoi 8,96 lit CO (dktc) qua 16,gam kexOy nung nong: Dan toan bo lugng khi sau phan tmg qua dung
dich Ca(OH), du thay tao ra 30 gam két tiaKhoilwong.sit thu dugc 1a

A. 9,2 gam. B. 6;4-gam. C. 9,6 gam. D. 11,2 gam.
Cau 12: Khir hoan toan 32 gam honthgp CUO va Fe;0; bang khi H, thay tao ra 9 gam H,0. Khi lugng hon
hop kim loai thu duge-la

A. 12 gam. B. 16.,gam. C. 24 gam. D. 4,2 gam.
Cau 13: Théi mot ludng khi CO du di qua dng dung hdn hop 2 oxit Fe;0, va CuO nung néng dén khi phan ting
xay ra hoan toan'thu dugc-2,32°gam hon hop kim loai. Khi thoat ra dugce dua vao binh dung dung dich Ca(OH),
du thay c6 Sygam két tua trang-Khoi lugng hon hop 2 oxit kim loai ban dau?

AT3,12-gam. B:3,21 gam. C. 4 gam. D. 4,2 gam.
Cau 14:Hon hop X gom Fe, FeO, Fe;0;. Cho mot luéng CO di qua m gam hén hop X nung néng. Sau khi két thiic
thi nghiém thu dugc 64 gam-chat ran A va 11,2 lit khi B (dktc) ¢6 ti khoi hoi so voi Hp 1a 20,4, Gia tri ciia m 1a?

A. 56;8 gam. B. 60,4 gam. C. 70,4 gam. D. 65,7 gam.
Cau 15: Hon hgp X gom CuO, Fe,0s. Cho mot ludng khi CO di qua 6ng str dung 53,2 gam hép hop X nung
néng. Sau mot thoi gian thu duge m gam chat ran A trong ong sir va 8,96 lit khi B (dktc) ¢ ti khoi so voi Hj 1a
18. Gia tri cuia m la?

A. 42,56 gam. B. 35,2 gam. C. 50 gam. D. 46,8 gam.
Cau 16: Hoa tan hoan toan 20 gam hon hop A gém Fe, FeO, F @304, Fqgog can vira du 7QO merCl 1M thu duqc
dung dich X va 3,36 lit khi H,. Cho NaOH du vao dung dich X r6i thu ket tiia dem nung dén khoi luong khong doi
thu duwoc m gam chat ran. Tim gia tri cia m?

A. 24 gam. B. 8 gam. C. 16 gam. D. 32 gam.
Cau 17: Cho mot ludng khi CO di qua éqg str dung 0,04 mol hén hop A gém FeO va Fe;05 dét néng. Sau khi
ket thuc thi nghiém thu dugc hon hop B gdbm 4 chat ran nang 4,784 gam. Khi di ra 6ng sir cho hép thu vao dung
dich Ba(OH); du thi thu dugc 9,062 gam két tia. Phan tram khoi lugng Fe,O5 trong hon hop A 1a?

A. 86,96%. B. 16,04%. C. 13,04%. D. 6,01%.
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Cau 18: Dot chay l}oa‘m toan 26,8 gam hon h()rp~ 3 kim loai Fe, Al, Cu thu duoc 41,4 gam hdn hop 3 oxit. Thé
tich dd H,SO, 1M can dung dé hoa tan vira du hon hop oxit trén?

A. 1,8250 lit. B. 0,9125 lit. C. 3,650 lit. D. 2,7375 lit.
Cau }9: ~D(‘)t a gam hdn hop 3 kim loai Mg, Zn, Cu thu dugc 34,5 gam hdn hop X gém oxit kim loai. Dé hoa
tan hét hon hop X can dung vira di dung dich 0,8 mol HCI. Gia tri cta a?

A. 28,1. B. 28,6. C. 28,3. D. 28,5.

Céu 20: Cho mdt lugng dung dich H,SO4 10% vira du tac dung hét v6i 16 gam CuO. Nong do ciia dung dich
muoi thu duoc 1a?

A. 15,09 %. B. 7,045%. C. 30,18 % D. 21,25%.

Céu 21: Cho 4,6 gam kim loai Na vao 200 gam dung dich chira CuSO,4 20% dén khi phan tng xay ra hoan toan
thu dugc dung dich A. Tinh tong nong do % cac chat tan c6 trong dung dich A?

A. 18,7 %. B. 19,45 %. C. 19,63 %. D. 17,28 %.
Céu 22: Cho 6,0 gam Mg tac dung hét v6i dung dich HCI 18,25% (vira du). Sau phén tng thu dugc-dung dich
muodi A va hidro théat ra. Biét phan ing xay ra hoan toan. Vay nong d¢ phan tram ctia dung dich muoi s¢,1a?

A. 22,41% B. 22,51% C. 42,79% D. 42,41%

Cau 23: Cho 12 gam hon hop hai kim loai Fe, Cu tac dung vira du y6i dung dich HNO3,63%.'Sau phan mg thu
duoc dung dich A va 11,2 1it khi NO; duy nhat (dktc). Nong d6 % cac chat co6 trong dung dich A 1a

A.36,66% va 28,48%. B.27,19% va21,12%. —C.27,19% va 72,81%. ,.D. 78,88% va 21,12%

Cau 24: Cho I}Sn hop X gf)m Al, Fe, Cu thdy 9,94 gam X hoa tan\trong lugngdu HNO; thoat ra 3,584 lit khi
NO (dktc). Khoi lwgng muoi khan tao thanh 1a

A. 39,7 gam. B. 29,7 gam. C:39,3 gam. D. 37,9 gam.

Cau 25: Hoa tan hoan toan A gam Fe,O, bang dung dich H,SO, dac nong vura da ¢6 0,075 mol H,SO, thu duoc
b gam mot mudi va c6 168 ml khi SO, (dktc) duy nhét thoat ra. Tinh gia tri a, b, xac dinh cong thirc Fe,Oy

A. a: 3,48 gam, b: 9 gam; Fe;0,. B. a;9.gam, b: 3,48 gam; FeO.
C. a: 3,84 gam, b: 8 gam; FeO. D. a: 8. gam, b: 48 gam; Fe;0,.

Cau 26: Cho 4,48 lit CO (dktc) tac dung voi FeO ¢'nhiét do eao. Sau phan img thu dugc chat ran A c6 khdi
luong bé hon 1,6 gam so v&i khoi lugng FeO banidau. Khoi lugng Fe thu dugc va % theo thé tich ctia hon hop
CO va CO, thu dugc 1a?

A. 11,2 gam Fe; 40% CO, 60%(CO; B. 5,6 gam Fe; 50% CO, 50% CO,.

C. 5,6 gam Fe;60%-CO, 40% CO:5 D. 2,8 gam Fe; 75%CO, 25% CO,.
Céu 27: Cho 46,4 gam hon hop A gon FeOy Fes0, va Fe,O; phan tng vira du vo1 400 ml dung dich H,SO4 2M.
Neéu cho CO du qua 23,2 gam hon'hop Asthi thu dugce bao nhiéu gam chat ran (phan ing xay ra hoan toan)?

A. 16,8 gam. B. 11,2 gam. C. 6,4 gam. D. 12,8 gam.
Cau 28:’Ch0 25 gam mot s6 oxit kim loai tac dung vira dii voi 100 ml dung dich HCI 4M. Sau phan tmng thu
duoc khoi lugng muoi 14 (M,Oy + 2yHCIl — XMCl,yx + yH,0)

A:29'gam. B. 35 gam. C. 36 gam. D. 38 gam.
Céu 29: Dan luong khi CO du qua c”:)ng sir dung m gam hon hop X g(:”)m CuO va Fe,03 dun nong. Sau mot thoi
gian ong sr eon lai n gam hon hop rdn Y, khi thoat ra dugc hap thu bang nude voi trong du thu duge p gam ket
taa, biéu thic lién hé m, n, p 1a

A. m=n-0,16p. Bm=n+16p C.m=n-16p. D. m=n+0,16p.
Cau 30: Cho luong khi CO di qua dng str dung m gam hdn hop FeO va Fe,0; dun néng. Sau khi két thiic phan

ng khéi luong chat rin trong ong str 1a 5,5 gam. Cho khi di qua khoi dng str hap thu vao nudc voi trong co 5
gam két tia, khdi lugng m ban dau 1a?

A. 6,3 gam. B. 5,8 gam. C.6,5gam. D. 6,94 gam.
Céu 31: Khtr hoan toan 5,8 gam oxit sit bang CO nhiét d6 cao dan san pham vao nudc voi trong du thu duge
10 gam két tiia. Cong thirc oxit sat 1a

A. Fe;0,. B. FeO. C. Fe,0s. D. Fe,0s, FeO.

Céu 32: Khir hét m gam Fe;0, bang khi CO néng thu duoc hdn hop rin A gdm Fe, FeO hoa tan vira du trong
0,3 1it dung dich H,SO,4 1M cho ra 4,48 lit khi (dktc). Xac dinh m?
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A. 23,2 gam. B. 32,5 gam. C. 31,6 gam. D. 33,8 gam.

Cau 33: Hoa tan 24 gam hon hop 2 kim loai X, Y bﬁng dung dich HCI thu dugc 26,84 gam mudi. Thé tich H,
thu duogc (dktc) 1a?

A. 1,12 it B. 0,896 lit. C. 1,344 lit. D. 0,672 lit.
Ciu 34: Cho 37,6 gam Cu(NO,), vio mot binh kin réi nung ndng mot thoi gian. Sau d6 1ay chat rin ra can thi

dugc 32,2 gam. Tinh hiéu suit ciia phan tmg nhiét phan?
A. 30% B. 25% C. 40% D. 50%

Cau 35: Hoa tan 10 gam hon hop hai mudi cacbonat kim loai hod trj II va III béng dung djch HCI ta thu duoc
dung dich X va 672 ml khi bay ra (& dktc). C6 can dung dich X thu dugc bao nhiéu gam muoi khan?

A. 15,03 gam. B. 10,33 gam. C. 13,0 gam D. 16,66 gam.
Cau 36: Hoa tan h(:)n’ hop gém 0,12 mol FeSz va a mol Cu,S vao dung dich axit HNOj; vira.du thu dugc dung
dich X chi chtta 2 mudi sunfat va khi duy nhat NO. Gia tri cua a 1a?

A.0,12. B. 0,04. C. 0,075. D. 0,06:
Cau 37: Hoa tan hoan toan hdon hop gém a ;nol FeS,, 0,5 mol FeS’ va 0,06 mol Cu,S vao dung dich axit HNO;
viura du thu dugc dung dich X chi chira 2 muoi sunfat va khi duy nhat NO. Gia fri ciam la?

A. 0,24, B. 0,20. C.0,75. D. 0,62.
Cau 38: Cho hdn hop A gdm x mol FeS; va y mol Cu,S tic dung vai HNO; loang dur chi'thu duge mubi SO,*
cua cac kim loai va giai phong ra khi NO. Tinh x/y?

A. 2. B. 3. C. L D. 4.
Cau 39: Cho h(:)nthp gém 0,15 mol CuFeS; va 0,09 mel CuzFeS; tacndung vai-dung dich HNOg, du. Thu duoc
dung dich X va hon hop khi Y gom NO, NO,. Thém BaCl; du vao X thu dugc m gam két tua. Mat khac cho
Ba(OH), du vao dung dich X, loc lay ket tua roi dem nung ngoai khong khizden khoi lugng khong doi thu duge
a gam chat ran. Tim a, m?

A. 157,44 gam; 111,84 gam. B. 175,44 gam; 111,84 gam

C. 111,84 gam; 157,44 gam D. 111,84 gam; 175,44 gam
Cau 40: Cho hoa tan 8,0 gam hon hop X gomrFeS va FeS, trong 290 ml dung dich HNO;, thu dugc khi NO va
dung dich Y. D€ tac dung hét voi cac chat trong dung dich Y, can 250 ml dung dich Ba(OH), IM. Két qua tao
thanh dem nung ngoai khong khi dénkhoi lugng khong doirdugc 32,03 gam chat ran Z.
a) Khoi luong mdi chat trong X 1a

A. 3,6 gam FeSva4,4 gamEeS,. B. 4,4 gam FeS va 3,6 gam FeS,.

C. 2,2 gam FeS va 3,4 gam FeS,. D. 4,6 gam FeS va 3,4 gam FeS,.
b) Thé tich khi NO (dktc) thu duocila

A1,12 it B) 2,24 1it. C. 3,36 lit. D. 6,72 lit.
¢) Nong d6 mol cia dung dich HNOs da dung la:

A. 1M. B. 1,5M. C.2M. D. 0,5M.

Cau 41: Nung h§n hop bot gom 15,2 gam Cr,05 va m gam Al ¢ nhiét do cao sau khi phan ng hoan toan thu
dugc 23,3'gam hon.hgpran X cho toan bd hon hgp X phan ung véi 17 gam NaOH thoat ra V it khi H, ¢ (dktc).
Gia tri V\1a?

A. 4,48 lit: B. 7,84 lit. C. 10,08 lit. D. 3,36 lit.
Céu 42: Thém 3"gam MnO, vao 197 gam hdn hop muéi KClI va KClOs, dun néng hdn hop dén hét phan tng
hoan toan thu dugc chat ran nang 152 gam. Thanh phan % ctia KClO; trong hon hop?

A. 62,18%. B. 61,28%. C. 68,21%. D. 68,12%.
Ciau 43: Cho m gam hon hop 3 kim loai Fe, Al, Cu V‘E‘lO binh kin c6 thé tiqh V= 29 lit dung khi O, 6 1,18 atm
va 138,5°C. Nung néng binh 1 thoi gian sau d6 dua v€ nhi¢t d6 ban dau thay ap suat giam 3,5% so voi ban dau
va trong binh ¢6 2,21 gam chat ran. Gi4 tri m 1a?

A. 1,784 gam B. 1,426 gam. C. 0,8 gam. D. 1,121 gam.
Céu 44: Hoa tan hoan toan 23,8 gam hdn hop mot mubdi cacbonat ctia cac kim loai hod trj I va mubi cacbonat
cta kim loai hoa tri II trong dung dich HCI. Sau phan tmg thu dugc 4,48 lit khi (dktc). Dem c6 can dung dich
thu dugc khoi lwgng mudi khan 1a?
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A. 13 gam. B. 15 gam. C. 26 gam. D. 30 gam.
Céu 45: Nung 18,4 gam hén hop gdbm MgCOs , K,CO; va Na,COs cho t6i khi phan mg xay ra hoan toan thi
thu dugc 14 gam chat ran. Tinh thanh phan % MgCO; trong hon hop ban dau?

A. 45,65% B. 55,35% C. 35,75% D. 65,25%

Ciu 46: Nhiét phan hoan toan m gam hdn hop X gdm CaCO; va Na,COj; thu dugc 11,6 gam chat rin va 2,24
lit khi (dktc). Ham luong % CaCOs trong X 1a

A. 6,25%. B. 8,62%. C. 50,2%. D. 62,5%.

Cau 47: Trong 300 ml dung dich A chira 3 ion Na*,NH;,HCO; . Liy 100 ml dung dung dich A dem phan tng
v6i HC1 dén khi khi ngimg thoat ra thay tiéu ton hét 200 ml HCI 1M. Mt khac, 1ay 100 ml dung dich A phan
mg v6i lugng du NaOH thu duoc 2,24 1it khi mui khai. Khi ¢6 can va nung dén khdi luong khong d6i dung
dich dich A thi thu dugc bao nhiéu gam chét ran?

A. 48,3 B. 30,3 C.159 D. 14,7
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Phwong phap 3:
PHU'O'NG PHAP GIA TRI TRUNG BINH - PUONG CHEO
3.1. Phwong phap gia tri trung binh

Nguyén tic ciia phwong phap nhu sau: Dbi voi mot hdn hop cac chét ta co thé biéu dién ching thong
qua mdt dai lugng tuong duong thay thé cho ca hon hop va duge goi la dai lwong trung binh. Trong d6 chiing ta
hay gip nhét 1a khéi lugng mol trung binh, s6 nguyén tir trung binh.

Khéi luong phan tir trung binh (KLPTTB) (ki hi¢u M) cing nhu khdi lwong nguyén tir trung binh
(KLNTTB) chinh la khoi lugng phén tir hay nguyén tur cé trong mgt mol hon hgp. N6 dugc tinh theo cong thuec:

tong khoi lugng hén hop (tinh theo gam)  m

M=—2S—0 — - = :
tong s6 mol cac chat trong hon hop Z n
Gia sir hdn hop c6 n chit c6 khdi luong nguyén tir (hodc phén tir) va s6 mol twong tng lan luot 13:
M; (ny mol), Mz (nz mol).......ccceeneee. M(n, mol)
M = Mn, +M,n, +...+ M n,
n,+n,+..+n,

1)

Chu y:
Néu hén hep l1a chit khi thi vin c¢6 thé ap dung cong thirc (1). Trong d6 so6 mol dwgc thay bing thé
tich.

WV = MV, + MLV, + M,V +...
Vi +Vo+ Vo4
Néu hdn hop khi ¢é s6 mol (hoic thé tich) bing nhau thi:

Dua vao cong thirc tinh gia trivtrung binh dé dang nhén thiy: M i, <M< M,,,, (tirc 12 trong hén

hop phai c6 chit cé khoi lwgng phan tir nhé hon M Va cé chét cé khdi lwgng phan tir 16n hon M ).

Vi du 1: Cho hdn hop gdm 03F mol CQ,, 0,2,mol N, 0,3 mol NO va 0,1 mol SO,. Hay tinh khdi lwong phan tir
trung binh cua hon hop va tikhoi cia honhop voi H.
A. 39,75 va 19,875 —B. 79,5 va39,75 C.31,5va 1525 D. 26,6 va 13,3

Gidi:
Ap dung cong, thirc tinh khéi lugng phan tir trung binh:

M- Mn, +M,n, +..+ M n_

n,+n,+..+n,

Ta obs NI — 44.0,1+28.0,2+30.0,3+64.0,2 ~39.75
0,1+0,2+0,3+0,2

Vay ti khéi cia hon hop véi Hy fa: -4 = M 397514 g75
H, H, 2

= Phuong an A

Luwu y: Ching ta c6é thé linh hoat dé ap dung phuong phap gia tri trung binh cho hdn hgp mién l1a
¢6 dic diém chung nhu: S6 nguyén tir trung binh, s6 nhém chirc trung binh ..

Vi du 2: Hdn hop X gdbm C3Hg, C3Hg va CsHy 6 ti khéi so vai hidro 1a 21,8. Bét chay hét 5,6 lit X (dktc) thi
thu dugc bao nhiéu gam CO, va bao nhiéu gam H,0 ?
A.33 gamva 17,1 gam. B.22 gamva9,9 gam. C. 13,2 gamva 7,2 gam. D. 33 gam va 21,6 gam.
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Giai:

Nhan xét: Hon hop trén gém 3 chét: CsHg, C3Hs va C3Hy déu co chung $b nguyén tir C 1a 3. Mat khac,
M=21,8.2=436.
Vay ta c6 thé dt cong thie thay thé cho hon hop trén 1a C,H,

5,6
ncaHm = m = 0, 25

Dua vao phuong trinh dbt chdy va nguyén tic bao toan nguyén t6 ta co.

0,25 C,H, , —% 0,75 CO, + 0,95 H,0
Viy, Mg, =0,75.44=33
M, =0,95.18=17,1

= Phuong 4n A

Vi du 3: Hoa tan hoan toan 2,84 gam hén hop hai mudi cacbonat ctia hai kim loai phan nhém ITxwa thudc hai'chu ky
lién ti€p trong bang tuan hoan bang dung dich HCI ta thu dugc dung dich Xwva 672'ml CO, (&'dktc).

1. Hay xac dinh tén cac kim loai.

A. Be, Mg. B. Mg, Ca. CCa, Ba. D. Caq, Sr.
2. C6 can dung dich X thi thu dugc bao nhiéu gam mudi khan?
A. 2 gam. B. 2,54 gam. C-3,17 gam. D. 2,95 gam.

Ap dung phuwong phap gia tri trung binh
Goi M 1a khéi lwong nguyén tir trung binh a2 kim loai A va B. Cong thirc mudi cacbonat 14 M CO;
Phuong trinh phan ung véi HCI:
M CO;z + 2HChN——\M CI; + H,0 + CO;"
0,03 " « 0,03
Vay KLPTTB cua cac mudi cacbonatila

MCO =@=94,67 ~ "M =9467-60=34,67
30,03

Vi thude 2¢hu ky lién tiépnén hai kim loai d6 1a Mg (M =24) va Ca (M = 40).
= PhuonganB
2. KLPTTB cua cac mudi clorda:
M =34,67+71=105,67.
Khoi luong mudi clorua khan 12 105,67x 0,03 = 3,17 gam.
= Phuong an C

mudi elorua

3.2. Phwong phap dwong chéo

Phuong phap duong chéo la hé qua ciia phuong phap gia tri trung binh. Va chi ap dung cho hén hop hai
thanh phan. Hay str dung trong bai toan hon hop 2 khi.

Néu theo khdi lwgng mol

n; (My) M, - M|
N

M) 7 M, - M|

n :|M2_m| (1)

., L -
nz |M1_M|
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Dbi véi ndng d6 mol/lit (Cp)

Vi G _#IC-Cl — Vv, _|C,-C]| @
/C\ vV, |G, -C|

Ve G IC1-C|

Doi v6i nong dd phan tram (C%)
ml (Cl%) __ —
= 7 ‘CZ% C%‘ m, ‘Cz% - C%‘
- o m_ B Co [0) (1)
m; (C2%) N [o%-cu . [C%-C,%)

~ Phuong phép dudng chéo c6 thé 4p dung linh hoat cho rat nhi¢u'dang'bai tap khidc nhau tiy vaodirkién
d€ bai co the ap dung cho, khoi lugng, the tich, hay s6 mol... Phuong phap dudng cheo thudng ket hop'vai cac
phuong phap bao toan electron, tang giam khoi lugng, ...

3.3. Cac dang toan thudong gap
3.3.1. Tinh phén trim cac dong vi

Vi du 1: Nguyén tir khéi trung binh ciia brom 1a 79,319, Brom'e6 hai‘ddng vi bént L. Br va 5:Br. Thanh phan
% s6 nguyén tir ciia 52 Br la:

A. 84,05 B. 81,02 C. 18,98 D. 15,95

Gidi:
Ta c6 so do duong chéo:

81
3B (M=81)__ S 79319-79=0319
A=79,319
Br(M=79)7 ™ 81-79,319 = 1,681
81
5500319 gpmpy W 0319 %000 -15,95%

= 0 = —
®Br 1,681 ® T .0,319+1,681
= bap an D

3.3.2. Tinh phin trim\yé thé tich,khéi lrong

Vi-du 1: Mot hién hop X gdom NO va NO, (trong cing diéu kién) c6 ti khéi so v6i H, 1a 19,8. Hay tinh thanh
phén phan tram ve the tich-ctia NO trong hon hop X?
A. 60%. B. 25%. C. 50%. D. 40%.

Gidi:

M cua hdnthop 1a: 19,8.2 = 39,6
Ap dung phuong phép duong chéo ta co:
NO(M =30) 6,4 n

> M =39,6 -
NO, (M = 46) N 96 NO,

winN

=% V,, :%.10% = 40%

= Phuong 4n D
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Gv: Nguyén van Nghia
Vi du 2: Dbt chay hoan toan 33,6 lit hdn hop A gdbm CO, Hy, NH; can vira da 30,8 lit khi O, (dktc). Tinh thanh

phan phan trim vé thé tich cuia NH; trong hdn hop A?
A. 33,33% B. 66,67% C. 50% D. 40%
Giai:

Phuong trinh phan g d6t chay:
CO+ 02 —> C02

H2 + Og e d Hgo
2NH; + 1,50, - N, + 3H,0

Nhin xét: CO va H, déu phan tmg v6i O, theo ti 18 (1:1)
NH; phan tng vadi O, theo ti 1€ (1:0,75)
Ap dung theo phuong phap dudng chéo ta c6:
1

(CO,Hy1 N7 s Ncon,) :E
== n 1
(NHy) 075 7~ 12N 1 NHs
12

= Vay phan tram thé tich cia NH; I3 %.100% =133:33%

3.3.3. Tinh Hiéu suit phan ing
Hg¢ qua ciia phwong phap gia tri trung binh

do
dS S nt

Vi du 3: Hon hop khi X gdm H, va-C,H; ¢6 ti khoivso véiHe 1a 3,75. Dan X qua Ni nung néng, thu duge hdn

hop khi Y ¢6 ti khdi so v6i He 1a 5. Hiéu sudt cuia,phan ing hidro hoa la:
A. 20%. B. 25%. C. 50%. D. 40%.
Giai:

M hdnhop X 1a: 3,75.4 = 15
Ap dung phuong phap duong chéo
H. (2) 28-15=13
\_ e nHz — 1 (1)
M=15 — n
C2H4

7 AN
C2H. (28) 15-2=13

M, n , 375 n,

, d
Ap dyngicong thire -+t ==L=— tacd: ——=
d, . N 5 n,
Ti khéi ctia hdn hgp khong phu thude vao tong sb mol hdn hop ma chi phu thudc vao ti 1¢ mol timg chét
(Chirng minh). Nén chon s6 mol ban dau (n;) 5 mol = n, = 3,75 mol

= S6 mol khi giam di bao nhiéu 1a sé mol H, phan tng.

Ny, =5—3,75=1,25mol.

Theo (1) n, = n¢,, =25

=>H= %.100% =50%
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3.3.4. Pha tron dung dich

Vi du 1: Hoa tan 200 gam SO3 vao m dung dich H,SO4 50% dé thu duoc dung dich H,SO, 70%. Tinh m?
A. 525 gam B. 700 gam C. 1000 gam D. 725 gam

Giii:
803 + Hzo —> HzSO4
Coi SO; 14 dung dich H,SO, véi nong d6 phan tram 1a: C% = % =122,5%

Ap dung phuong phap duong chéo ta co:

SO, (C% =122,5%
B N L S -
H,S0,(C%=50) -~ N g Myys0, 525
:@:ﬂ = m =525 gam
m 52,5

= Phuong an A

Vi du 2: Pha m; gam dung dich NaOH 30% v&i m, gam dung dich Na®H 60% dé-duge 90 gam dung dich
NaOH 40%. Gia tri cia m; va m, tuong ung la?

A.30gamva60 gam B.45gamva45gam  C. 60 va 30.gam D. 40 gam va 20 gam
Giai:
Ap dung phuong phap dudng chéo ta co
m, NaOH (30%) 20 m 20 2
C%=40% m. 10 1
m,NaOH(60%) N 10 2

Ma tong khoi lwong cia m; + m,1a 90
= m; =60 gam

m, =30 gam

= Phuong an'C

3.3.5. Nhirng phan trng ¢6 sanpham phu thudc vio ti I¢ phan tmg
Dang nay bao'gdm cha CO, vao dung dich OH™, Cho tir tir dung dich H* vao dung dich mudi CO: , cho
AI* phan tng v6i-OH™ dung dich AlO; phan tng véi dung dich H ...
) Mubn 4p dung phuong phap duong chéo vao nhiing dang bai nay trude ti€n phai biét ti 1& phan Gmg nhu
thé nao vassinh ra sadn,pham tuong tng la gi?
Ngoai phuong phdp duong chéo két hop thém phuong phap bao toan nguyén to.

Vi du 1: Thém 250 ml dung dich NaOH 2M vao 200 ml dung dich HsPO, 1,5M. Mudi tao thanh va khdi lvong
tuwong tng la:

A. 14,2 gam Na,HPO,; 32,8 gam NazPO, B. 28,4 gam Na,HPQ,; 16,4 gam NazPO,
C. 12,0 gam NaH,PQ,; 28,4 gam Na,HPO, D. 24,0 gam NaH,PO,; 14,2 gam Na,HPO,
Gidi:

Nwou 0252 5

Cé: 1< = =2
Nypo, 0215 3

<2

= Taora hén hop 2 mudi: NaH,PO,, Na,HPO,
So db duong chéo:

Phwong phap 3: Phwong phap gia tri trung binh - dwong chéo
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NazHPO4 (nl - 2)\ 5/ |1 = 5/3'2_

NaH,PO, (n, = 1)/ S 3~ j2-53=4
NNaHPo, 2
=7 = Nya,hro, = 2n NaH,PO,

n NaH,PO,

Ma Ny, veo, T Nnan,po, = Mugpo, = 0,3 (mol)

N gm0, = 0,2 (Mol) My mp0, =0,2.142=28,4(9)
= =

Narpo, = 0,1(mol) Myg,p0, = 0,1.120=12,0(g)
= DbapanC.

Vi du 2: Cho tr tir 375 ml dung dich NaOH 1M vao 100 ml dung dich AIClg 1M t6i khi phan Umg xay ra hoan

toan thu dugc két tia A. Thu két tia A va dem nung dén khdi luong khong ddi thu duge m gam chat ran, Tim
gia tri cia m?

A. 2,55 B. 1,275 C.51
AICI; + 3NaOH —>Al{OH);\+ 3NaCl ‘(1)
AI(OH); + NaOH —-NaAl(OH), (2)

D.7,8

NNaoH = 0,375 mol
Narci, =01

n_.
Vay 3 < i2@23,75 <4
n 0,1

Al

= AI(OH); d3 bj tan 1 phan tao mudi NaAl(OH),

AI(OH),(3) 0,25
’ ™~ 3,75 A " nAI(OH)3 _1

NaAI(OH),(4) <« X\ 075 N aaior,

Ma t6ng-sd mol ctia Al 1a 0, \mol. ‘Ap dung bao toan nguyén t6 ta c6 n alory, = 0,025
2AI(OH); —% ALO; ¥ 3H,0

= My o =0,0125.102 = 1,275 gam

= Phuong an B

CAU HOI ON TAP

Céu 1: Hon hop X gom 2 kim loai A, B ndm ké tiép nhau trong ciing phan nhém chinh nhém I trong BHTTH.
Lay 6,2 gam X hoa tan hoan toan vao nudc thu duoc 2,24 lit hidro (dktc). A, B 1a?

A. Li, Na. B. Na, K. C. K, Rb. D. Rb, Cs.

Phwong phap 3: Phwong phap gia tri trung binh - dwong chéo
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Cau 2: Hoa tan hoéq toan 2,9 hon hop gém kim loai M va oxit ctia né vao nudc, thu duge 500 ml dung dich
chira mét chat tan ¢6 nong do 0,04M va 0,224 lit khi H, (¢ dktc). Kim loai M 1a?

A. Ca. B. Ba. C. K. D. Na.
Cau3: Dung dich A gom 5 ion: Mg*", Ba™*, Ca’", 0,1 mol CI" va 0,2 mol NO;". Thém tir tir dung dich K,COs
IM vao dung dich A dén khi lugng két tia 16n nhat thi thé tich dung dich K,COj3 cho vao?

A. 150 ml B. 300 ml C. 200 ml D. 250 ml
Cau4: Dung dich X gdm 6 ion: 0,15 mol Na", 0,10 mol Ba®", 0,05 mol AI*" va CI", Br", I". Thém tir tir dung
dich AgNO; 2M vao dung dich X dén khi dugc két tiia 16n nhat. Thé tich (ml) cia dung dich AgNO3; 2M can
dung 1a?

A. 150 B. 250 C. 300 D. 500
Cau 5: Hoa tan 3,1§4 gam hon hop 2 mubi CaCO;: va BaCO; b?mg dung dich HCI du, thu dugc 448 ml khi
CO; (dktc). Thanh phan % s6 mol ciia BaCOj3; trong hon hop 1a:

A. 50% B. 55% C. 60% D(65%
Céu 6: Hoa tan hoan toan 5,9 gam hon hop hai mudi clorua cua hai kim-Jdoai A, B'(cing thudc nhom HA) vao
nude duge dung dich X. Dé 1am két tua hét ion CI trong dung dich X nguoi ta cho tde, dung,véi ‘dung dich
AgNO; thu dugce 17,22 gam két tua. Cong thure hoa hoc ctia hai muodi.clorua lan luot 1a:

A. BeCl,, MgCl.,. B. MgCl,, CaCl.. C. CaCl,, SrCl,. D.SrCl,, BaCl,.

Cau7: Hoa tan hoan toan 4,68 gam hdn hop cacbonat cia hai kim loai*A va B ké tidp trong nhom IIA vao
dung dich HCI thu duogc 1,12 1it CO; (dktc). Kim loai A va-B'la

A. Be va Mg. B. Mg va Ca. C. Cava Sr. D. Sr va Ba.

Cau 8: X va Y la hai nguyén t halogen ¢ hai chu ky lién tiép trong bang hé thong tudn hoan. Dé két tua hét
ion X, Y trong dung dich chtra 4,4 gam mudi natri cua ching ¢an'150um] dung dich AgNO; 0,4M. X va Y 1a?

A. Flo, Clo. B. Clo va Brom. CrBrom ya lot. D. khoéng xac dinh duoc
Cau9: Hdn hop X gém hai kim loai A, B nim ké tiép nhau,trong nhom IA. Liy 7,2 gam X hoa tan hoan toan
vao nudc thu dugce 4,48 lit hidro ¢ (dktc). A, Bla

A. Li, Na. B. Na, K. C. K)Rb. D. Rb, Cs.

Cau 10: Cho 1,67 gan hdn hop hai kim loai'é haichu ky, lién tiép thuoc nhom IIA tac dung véi HCI du thoat ra
0,672 lit khi H; (dktc). Vay 2 kim loai-do 1a?

A. Ba, Ca. B/BayMog. C.Caq, Sr. D. Ba, Sr.

Ciau 11: Cho 31,84 gam h(:>r,1 hop\NaX'va NaY (X, Y 1a halogen ¢ hai chu ky lién tiép) vao dung dich AgNO,
du thi thu duoc 57,34 gam ket tiia. Céng thirc cia moi muoi la

A. NaCl va NaBr. BxNaBryva Nal. C. NaCl va Nal. D. Khong xac dinh dugc
Cau 12: Cho 244 gam hon hop NayCO3, K,CO; tac dqng vura du voi dung dich BaCl,. Sau phan ung thu duoc
39,4 gamkét ttia, cd'can dung dich thu dugc m gam muoi clorua khan. Vay m c6 gia tri 1a bao nhi€u gam

A. 26,6 gam. B.27,6 gam. C. 26,7 gam. D. 25,6 gam.

Céu 13:2Hoa tan 2,84 gam hdn hgp 2 mudi cacbonat ciia 2 kim loai A va B ké tiép trong phan nhém chinh
nhom II'bang 120, ml (}ung dich HCI 0,5M thu duoc 0,896 lit CO, & 45,6OC va 0,9 atm va dung dich X. Xac dinh
kim'loai A,'B. tinh khoi lrong muoi trong dung dich X.

A. Ba, Ca, 3,17 gam. B. Ba, Be, 3,17 gam. C.Ca, Mg, 3,17gam.  D. Ba, Sr, 3,17 gam.
Cau 14: Khicho 3,1 gam hon hop 2 kim loai kiém A va B tac dung V61 47 gam nude thdy c6 X lit khi thoét ra
(dktc)., Dung dich thu dugc ¢6 nong d6 9,6%. Xac dinh 2 kim loai, biét rang A, B 1a 2 kim loai thudc 2 chu ky
lién tiep trong BHTTH?

A. Li, Na. B. Na, K. C. K, Rb. D. Rb, Cs.
Cau 15: Hon hop khi X gdm SO, va O, ¢4 ti khdi ddi véi Hy 1a 25,6. Cho 6,72 lit hdn hop khi X vao binh kin
co 1 ti (©) chat xuc tac va dem nung néong mot thoi gian thay ti khoi ciia hon hop lac nay so véi H, 1a 30. Cho
hon hop khi nay hap thu vao dung dich chtra lugng du BaCl, thi thu dugc bao nhiéu gam két tua?

A. 20,504 B. 23,3 C.394 D. 40,178
Cau 16: Hon hop khi A gom CO va H, c6 ti khoi dbi véi hidro bang 4,25. Hon hop khi B gdm O va Oj c6 ti
kho1 doi véi H, 1a 20. Bé d6t chdy hoan toan 10V lit khi A can luong thé tich hon hop khi B 1a: (cac khi do ¢
cung dicu kién nhiét d9, ap suat)

Phwong phap 3: Phwong phap gia tri trung binh - dwong chéo
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A. 10V B. 8V C.6V D. 4V

Cau 17: Cho tur tir 200 ml dur}g dich HC1 1,0M vao 200 ml dung dich chira NaHCO3 du va Na,COj; thu dugc
1,12 1it CO; (dktc). Xac dinh nong d¢ mol/l cia Na,COj; trong dung dich?

A.1,25M B.0,75M C.0,5M D.15M
Cau 18: Cho 12,4 gam P tac dung hoe‘u} toan vo1 oxi. Sau do qho toan bo lugng P,0s hoa tan vao 80ml dung
dich NaOH 25% (d = 1,28 g/ml). Tinh s6 mol ctia dung dich mudi sau phan trng?
A. 0,16 mol; 0,24 mol. B. 0,08 mol; 0,211 mol. C. 0,09 mol; 0,12 mol. D. 0,98 mol; 0,11mol.
Cau 19: D6t chay hoan toan 6,8 gam mdt hgp chat phét pho ta thu dugc 14,2 gam P,0s va 5,4 gam H,0. Cho
san pham vao 50 gam dung dich NaOH 32%. Tinh C% mudi thu duogc.
A. 40,8%. B. 40,7%. C. 40,6%. D. 40,9%.

Cau 20: Thém 150 ml dung dich KOH 2M vao 120 ml dung dich H;PO, 1M. Khdi lugng cac mudi thu duoc
trong dung dich 1a?

A. 10,44 gam KH,PQy; 8,5 gam K3PO, B. 10,44 gam K,;HPOy,; 12,72 gam K3POyq4

C. 10,24 gam K;HPOy,; 13,5 gam KH,PO, D. 13,5 gam KH,PO,; 14,2 gam K3POy
Céu 21: Khi thuy phan 36,4 gam phét phua canxi tao ra Ca(OH), va 1 chét khi, d6t chay.khi nay tao ra P,Os.
Hoa tan P,05 & trén vao 50ml dung dich NaOH 25% D = 1,28 g/ml. Xac dinh muditao ra cia'no:

(CasP, + 6H,0 = 3Ca(OH), + 2PHj3)

A. NaH,PO.,. B. Na,HPO,. C-NazPO.,. D. NaH,PO, ; NasPO..
Cau 22: Cho 100 ml du~ng dich KOH 1,5M vao 200 ml dung dich H3PO, 0,5M; thu dugc dung dich X. C6 can
dung dich X, thu dugc hon hop gom cac chat la

A. K;PO, va KOH. B. KH,PO, va K3PO,. . C.KH,PO,va H;PO,. D. KH,PO, va K,HPO,.
Cau 23: Nung 13,4 gam’hSn hop hai mudi cacbonat ctia hai kim loarhéa tri IT thu dugc 6,8 gam chat rin va khi
X, lwong X sinh ra cho hap thy vao 75 ml dung dich"NaOH_ 1M, khoi lwgng mudi khan thu duoc sau phan rng

A. 6,3 gam. B. 7,5 gam. C. 6;70.gam. D. 7,60 gam.
Cau 24: Tron V, lit dung dich NaOH_(d = 1,26g/ml) véi yz lit dung dich NaOH (d = 1,06 g/ml) thu dugc 1 lit
dung dich NaOH (d = 1,16 gam/ml). Giatr1 cia, Vy va\Vy lan lugt1a?

A Vi=V,=05 B.V;=0,4;V,=0,6 C.V.;=06;V,=04 D.V.=0,7;V,=0,3
Cau 25: Hép thu hoan toan 4,48 lit SO, (dkte) vaoidung dich chira 16 gam NaOH thu dugc dung dich. Khéi
luong mudi tan trong dung dich X

A. 25,3 gam. B:.25,2 gam. C. 25,7 gam. D. 25,6 gam.

Cau 26: Hap thy hoan(foan 4,48 1it'CO, (dktc) vao 500 ml dung dich hdn hgp gdm NaOH 0,1M va Ba(OH),
0,2M. Sinh ra m gam két tia. Gid'trim la

A. 19, 7.gam. B, 17,73 gam. C. 9,85 gam. D. 11,82 gam.
Céu 27: €ho 2,1 gam hdn hop gobm NaHCO; va MgCOs tac dung hoan toan voi dung dich HCI khi thoat ra hép
thu hét vao dung dich Ca(OH), durthu dugc a gam k&t ta. a ¢o gia tri 1a?

A.2,5 gam: B. 2,1 gam. C. 2,8 gam. D. 2,2 gam.
Cau28:"Cho 0,448 lit khi CO, (¢ dktc) hap thu hét vao 100 ml dung dich chira hon hop NaOH 0,06M va
Ba(OH); 0,12M; thu dugc m gam két tua. Gia tri cia m 1a?

A. 3,940. B. 1,182. C. 2,364. D. 1,970.

Phwong phap 3: Phwong phap gia tri trung binh - dwong chéo
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Phwong phap 4:
PHUONG PHAP KHAO SAT BANG PO THI
4.1. Suc CO, (SO,) vao dung dich Ca(OH); hoic Ba(OH),
_ Khdo sat hién tuong xay ra khi suc tir tir CO, (SO,) vao dung dich chira a mol Ca(OH), hodc Ba(OH),
den du:

CO, + Ca(OH), - CaCOz4 + H,0O (1)
a — a —> a
Do suc tir tir, lugng CO, cho vao 1 nho hon so véi Ca(OH), nén xdy ra phan tng (1), két tia bat dau xuat
hién. Luong két tiia ngdy cang tang dén khi Ca(OH), hét. Liic nay lugng két tia 1a cuc dai. Néu van thém tiép
CO, thi xay ra phan ung (2).
CaC03 + C02 + Hzo —> Ca(HC03)2 (2)
a — a - a
Do xay ra phan (g (2), két tiia tao thanh tir (1) bi hoa tan dan. Lirgngkét tua Cang luc'cang giam cho, t6i
khi CaCQ; bi tan heét.
Qua trinh tao thanh két tia va hoa tan két taa c6 thé biéu dién qua dd thi sau:

/
CaCO;
a = Ncaiomy,
a |._._._._._. Don vi tinh: mol
___ 12N
0
X1 a \ X, 2a co,

Do thi 1: Swr hinh thanh két tia CaCO; khi cho CO, phan tng véi Ca(OH),

Vay dwa vao db thi 1 ta thay:
+Néu Neaco, > @ = VO,nghiém

+Neu Ne,eo, 7@ =C06 nghi€m duy nhatx = Nep = Neyeo,

+Néu 0 < Neaco, <@-= €06 2 nghiém Xy, va X,. Trong do: X1 = Neyeo, 3 X2 =28 - Neyeo,

Vi du 1: Suc'V ml CO, (dkte)wao 150 ml'dung dich Ba(OH), 1M, sau phan tng thu dugc 19,7 gam két tua. Gia
tri V 1a?
A2,24-hoac 4,48. B:4.,48 hoac 6,74. C. 2,24 hoac 6,72. D. 2,24 hoac 8,96.

Gidi:
Nesso, = 0, Mol [ Ta thiy 0 < Ng,co = 0,1 < N, = 0,15

= Co6 2itruong-hop thoa man:
Thl: Neo, 2 Ngaco, = 0.1 = Vo, =0,1.22,4 =224 1it.

Th2: Neo, = 2. Ngyomy, = Neaco, = 0,15.2-01=0,2 = Vo =0,2.22,4 = 4,48 it

= Phuong 4n A

4.2. Cho tir tir dung dich bazo vao dung dich AI*
Khao sat hién tugng cho tir tir dung dich OH™ vao dung dich a mol A
Khi cho tir tir dung dich OH™ vao dung dich AI**, lugng OH™ 12 nho hon nhiéu so véi AP nén phan ting
xdy ra theo phuong trinh (1). Két tiia bat dAu xuét hién, lugng két tiia ngay cang ting cho dén khi AIP* hét. Luc
nay két tda 1a cyc dai (a mol).

Phuong phap 4: Phwong phap khao sat bang do thi
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AP + 30H — AIOH);d (1)
a —>3a - a

Néu thém tiép OH™ tdi du vao thi xay ra phan tmg (2):
Al(OH); + OH™ — [AI(OH),] (2

a - a

Do phan tng (2), két tha tao thanh tir (1) s& tan dan cho dén hét. Qué trinh phan mg dugc biéu dién qua
do thi sau:

Al(OH);
a = nA|3+
Don vi tinh: mol
- I -
0 1 1 1 7\

X1 3a X; 4a OH"
Do thi 2: Sy hinh thanh két tia Al(OH); khi cho CO, phan tng véi OH"

Dua vao do thi 2 ta thay:
+ Néu Ny, > a = V0 nghiém

+N&u Ny o), =@ =C06 nghiém duy nhat n__=3a

+Néu 0 < Naiony, < @ = €0 2 nghiém x; va Xp. Trong d6: xq = 3N 5 o), Va X2 = 4.8~ Nyony,

Vidu 1: Cho V lit dung dich NaOH 0;2M vao dung dich chita 0,15 mol AICl; thu dugc 9,36 gam két tua. Gia tri
cua V 1a?
A. 1,8 va22lit. B. 1,2 va2,4lit. C. 1,8 va24 lit. D.1,4va2?2lit.

Giai:
N e = 0,15 mok-ny oy, =0,12 Mol

Ta thiy 0 < N o, <0,15 = €6 2 trudng hop théa man.

Thi: n =3, Ny, =3 0,12=0,36 = V.01 =0,36/0,2 = 1,8 lit

Th2:en =40 . - Ny, 74.0,15 - 0,12 = 0,48 = Vion = 0,48/0,2 = 2,4 lit

= Phuoeng én.C

4.3. Dang cho tir tr dung dich H" vao dung dich [AlI(OH),] (AIO,)

Khao sat hién twong xay ra khi cho tir tir dung dich H* vao dung dich a mol [AI(OH),] (AlO;) téi du.

Ban dau, do lugng H'1a nho hon nhiéu so voi [AI(OH),] nén \

xay ra phan tng (1). Két tia dugc hinh thanh va ting dan dén Al(OH)s a=n

khi [AI(OH), ] bi két tua hét. Luc nay két tia 1a cuc dai (a mol).
H* + [AI(OH),]” = AI(OH);{ + H,0 (1)

a « a - a .

[AI(OH), T
Pon vi tinh: mol

Khi thém tiép Hf vao xdy ra phan ung (2). Két ta tao 0 X1 a X2 4a H*
thanh tir (1) bi hoa tan dan cho dén hét. Do thj 3: Sy hinh thanh két tiia AI(OH),
Al(OH); + 3H" — AI* + 3H,0 (2) khi cho H" phén ing véi [AI(OH),]
a - 3a

Phwong phap 4: Phwong phap khao sat bang do thi
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Dua vao D6 thi 3 ta thiy:
+Néu Npomy, > @ = VO nghiém

+Néu Ny o, = @ = C06 nghiém duy nhat n . =a.

+ Néu 0 <Ny, <@ =C6 2 nghiém 14 x; va x,. Trong d6: X1 = Ny o Xo = 48— 3Ny 0p,

Vidu 1: Cho 0,5 lit dung digh HCI vao dung dich chtra 0,2 mol NaAlO,, loc va nung két ta dén khéi luong khong
doi thu dugc 7,65 gam chat ran. Nong do mol cta dung dich HCI 1a?
A.03va0,7. B.0,15va0,2. C.0,7va0,35. D.0,4va0,6.

Giai:

NaAlO, —* 5 AI(OH); —“— Al,O,

Nao, =0,075 =n = 0,15<0,2 (nAIOE )

Al(OH
= C06 2 truong hop thdéa man.
Thl:n, . )= 0,15 mol = ny¢y = 0,15 mol = Cy (cyy = 0,15/0,5 = 0,3 M

= Naon),

Th2:n . =4.n -3n, =4.0,2-3.0,15 = 0,35 mol ={Cy,¢cy) = 0,35/0,5 =.0,7 M

AlO; (OH),

= Phuong an A

4.4. Dang toan cho tir tir dung dich H* vao muéi CQ%

Khao sat hién twong xay ra khi cho tir tir dung dich H* vao a ' mol mubi COZ

Ban dau lugng axit cho vao 1a nho hon so voi CO2*nén'xédy ra phén tmg (1). Trong qua trinh phan tmng
(1) xay khong thay c6 bot khi xuat hién.

COi i+ HY —>[HCO; (1)
a = ay—>-a

Khi COZ di chuyén hoa hét thanh HCO;, néu thém tiép H* vao s& xdy ra phan ung (2), bot khi bat dau

xudt hién. Khi nao HCO, hét thi khidng.co bot khivthodt ra. Luc nay tong lwong khi thoat ra 1a cuc dai (a mol).
HCO, +\H" = CO,T + H,0 (2)

Dua vao Do thj 4 ta thay: CO, a=n
+Néu(Nnge, >a = V6 nghiém cos”
DPon vi tinh: mol

+ Néw0 <'nggy < a =/ C&'1 nghiémn . =a+ ng,

+ Néu Ngo =0 ='€4 1 nghiém0< n . < a I

+

0 a x 2a H

Do thi 4: Sy hinh thanh khi CO,
khi cho H* phan éng véi COZ

Phuong phap 4: Phwong phap khao sat bang do thi
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CAU HOI ON TAP

Cau1: Chia dung dich NaAlO, thanh hai phan bang nhau: Suc khi CO, vao phan 1 ¢6 23,4 (g) két tia tao
thanh. Cho tir tir V (1) dung dich HCI 1M vao phan 2 c6 15,6 (g) két tua tao thanh. Gia tri 16n nhat ctia V 1a?
A.0,3. B.0,2. C.0,6. D.0,9.

Cau2: Cho V (1) dung dich NaOH 2M vao dung dich chira Q,l mol A|2(§O4)3 va 0,1 mol H,SO, dén khi phan
ung hoan toan thu dugc 7,8 (g) két tia. gia tri 16n nhat cua V d€ thu dugc ket tua trén 1a?

A. 0,45 lit. B. 0,50 lit. C. 0,60 lit. D. 0,80 lit.
Cau 3: Hoa tan 0,54 g Al béng 0,§ lit dung dich H,SO, 0,1M tl}u duoc c}ung dich A. Thém V lit dut}g dic’h
NaOH 0,1M V&:lO dung dich A cho ’dér} khi két tta tan trd lai 1 phan, loeskét tia nung ‘¢ nhiét,dd cao.dén khoi
lugng khong doi thu dugc 0,51g chat ran .Gia tri V l1a:

A. 0,8 lit B. 1,11t C.121it D. 15 lit

Cau 4: Cho 20 ml dung dich NaOH Cy; vao dung dich c6 chira 0,058/3 mol AICl; thi thu dugc 0,936 (g) két
tta. Cy cua NaOH

A. 1,59M hoidc 2,27M. B. 1,8M'hoac 3,27M.
C. 1,8M hoic 3,2M. D. kétiqua Khac.
Cau5: Tron 100 ml dung dich AICl; 1M véi 200 ml dung dich NaOH 1,8M thu duoc két tua A va dung dich D
a) Khoi lugng két tiia A 13

A. 3,12 gam. B. 6,24 gam. C..1,06 gam. D. 2,08 gam.
b) Nong d6 mol ciia cac chét trong dung dich D.Ja

A. NaCl 0,2M va NaAlO, 0,6M: B.NaCl IM va NaAlO, 0,2M.

C. NaCl 1M va NaAlO, 0,6M. D.NaCl 0,2M va NaAlO, 0,4M.

Cau 6: Léy 100 ml dung dich A chl'rgl NaOH 0,1M va NaAlO, 0,3M .Thém tur tur HCI 0,1M vao dpng dich A
cho dén khi’két tua tan tro lai mgt phan,lgc ketitua ;nung ¢ nhiét d6 cao dén khoi lugng khong do6i thu dugce
1,02g chat ran. Thé tich dung dich HCl da dung la:

A. 0,5 lit B. 0,6 lit C. 0,7 lit D. 0,8 lit
Cau7: Cho 100 ml dung dich.Alx(SOs)s.tdc dung v6i 100 ml dung dich Ba(OH), (Biét ndng do mol cua
Ba(OH), bang ba lan nong d6 cua Al(SO4); ) thu duge ket tia A. Nung A den khoi lugng khong doi thi khoi
luong chat ran thu dugc be hon khot lugng cua A la 5,4g. Nong do cua Aly(SQO4)3 va Ba(OH), trong dung dich
dau theo thir tu 1a:

A. 0,5M va 1,5M B. IM va 3M C.0,6M va 1,8M D.04Mva 1,2M
Cau 8:¢ Cho 100 ml'dung dich Al(SOy); tac dung v6i 100 ml dung dich Ba(OH), (Biét nong do mol cua
Ba(OH). bang ba‘lan ndng do cua Alx(SO,)s ) thu dugc ket tua A. Nung A deén khoi lugng khong doi thi khoi
luong chat ran thu dugc bé hon khoi lugng cua A la 5,4g. Nong d6 cua Alx(SO,); va Ba(OH), trong dung dich
dau theo thir tyla:

A.0,5Mwva 1,5M B. 1M va 3M C.0,6M va 1,8M D. 0,4M va 1,2M
Cau9: Cho tr tr dung dich chira x mol HCI vao dung dich chira y mol NE’IZCO;;, thu duoc 1,12 lit 1‘<h1' (dktc) va
dung dich X. Cho nudc voi trong du vao dung dich X thay xuat hién 5 gam ket tia. Gia tri cia x va y lan luot 1a?

A.0,15va0,100. B. 0,10 va 0,050. C. 0,20 va 0,150. D. 0,10 va 0,075
Cau 10: Rot 200ml dung dich NaOH péng d6 a mol/l vao cbe dung 200ml dung dich AICI; 2M. Két tua thu
dugc dem nung trong khong khi dén khoi luong khong doi thu duge 5,1 gam chat ran. Gia tri cua a la:

A. 1,5M. B. 7,5m. C. 1,5M hodc 7,5M. D. 1,5M hodc 3M.
C:Qlu 11: Thém tur tir dung diqh HCI 0,1M vao 100 ml dur}g dich X chtra NaOH 0,1 M va I\!aAIOz 0,3 M cho
dén khi ket tua tan tro lai 1 phan. Dem nung ket tua dén khoi luong khong doi thu duoc chat ran nang 1,02 gam.
The tich dung dich HC1 0,1 M da dung 1a?
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Chuyén dé luyén thi Pai hoc mén Héa hoc - Cac phwong phap giai nhanh trong Héa hoc
A. 0,5 lit. B. 0,6 lit. C. 0,7 lit. D. 0,8 lit.

Cau 12: HSn hop X g§m NaCOs, NaHCO; va KHCOj3 cho vao dd nude voi trong du thu duge 25 gam két taa.
hay cho biét néu cho hon hop X vao dd vao dd HCI du thu dugc khi bay ra c6 thé tich thu dugc & (dktc) la:

A. 28 lit B. 3,36 lit C. 4,48 lit D. 5,6 lit

Céu 13: Hoa tan hoan toan 4,24 gam Na,COs vao nuéc thu duoc dung dich X. Cho tir tir hét timg giot 20 gam
dung dich HCI nong d¢ 9,125% vao X va khuay deu. The tich khi CO, thu dugc ¢ dktc la:
A. 0,224 1it B. 0,56 lit C. 2,24 lit D. 5,6 lit

Cau 14: Tron 100ml dd chira KHCO3; 1M va K,COz; 1M véi 100ml dung dich chira NaHCO3; 1M va Na,COs
IM dugce 200ml dung dich X. Nho tir tir 100ml dung dich Y chira H,SO,4 1M va le IM vao dung dich X dugc
V lit CO; (dktc) va dung dich Z. Cho Ba(OH); du vao Z thi thu dugc m gam két tda. Gia tri cia V va m la:
A.224va59,1 B. 1,12 va 59,1 C.2,24va824 D.1,12 va 824

Cau 15: X 1a dung dich hon hop Na,CO; 0,1M va KHCO; 0,1M Tinh thé tich khi CO, (dkte) thoat ra khi cho
tur tor 100 ml dung dich X vao 200 ml dung dich HCI 0,1M.

A. 0,448]1it B. 0,224 lit C. 0,299 1it D. 0,336 lit
Cau 16: Cho 100 ml dung dich Al(SO,); 0,IM vao V (ml) dung dich NaOH 0,1M. D&.c6 dugeichiat rin sau
khi nung két tha co khoi lugng 1a 0,51 (g) thi V phai 1a?

A. 300 ml. B. 300 ml va 700 ml. C.50 ml. D2300ymIva 800 ml.
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Phwong phap 5:
PHU'O'NG PHAP BAO TOAN ELECTRON

5.1. Nguyén tic: Trong phan tng oxi héa khtr thi sb electron chat khir cho bang s6 electron chit oxi héa nhan.
Cho nén ta co:

Z sd mol electron nhuong = Z sd mol electron nhan

Luuy:

- Phuong phap dic biét hiru hiéu trong bai toan hén hop nhiéu chét c6 xay ra phan @ng oxi héa — khu.
Trong phwong phap nay dic biét lvu y dén trang thai oxi héa ban ddu va sau cuing (dang trung gian
thuwong khong quan tam). Viéc xac dinh dau la chit khir, chat oxi héa, sain pham khir va sin phim oxi
héa ciing rit quan trong.

5.2. Cac dang toan thudng gap
5.2.1. Dang toan Fe —%2— Hén hop X —2% 5 Fe* + San pham khir.

Trong dang toan nay ching ta hay gip truong hop chét oxi héa thir 2,14 HNO; hogdie H3SO,. Ta c6 so d6-sat:

Fe —2— Hdn hop oxit — % Fe** + N,Q, (San pham khir).

a gam bgam  S6 mol e trao ddi t

0
Tu so d6 téng quat trén viéc dau tién (quan trong nhét) ma,chingta phai dut ra dugc la: Ban dau Fe sau
khi két thiic phan tng toan bo sat di thanh Fe™. Nhur vay Fe da.cho di hét s6 electron ma minh c6 va sb
electron ma Fe cho di sé dwoc chit oxi héa la Oxiva HNO3nhan vao. Véi dang toan kinh dién nay c6 rat
nhiéu cach giai, sau day 1a phuong phap dua vé céng thirc téng quit:

, , 0
S6 mol electron ma Fe cho di dé dua Fe — 2 Fe’ 1a:

Q
Fen, - 3e —> —Fe”
— ) = (1)
56 56
Tir a gam Fe lén b gam oxit, khéi lwong tang 1én chinh 14 khéi lugng ctia oxi. Vay s6 mol electron ma
Oxi nhéan vao la:
0, - 486 — 207
b-a b-a
_ e _
8 16
Tir hon hop.oxitilén Fe™, hdn hop oxit dd cho di t mol electron va chinh biang s mol electron ma
HNO; nhén.

)

+(5-n)
N + ne—> N

t 3)
33 b-a
Tr(1),(2)va(3)Tacd: —=—— +t
(1), (2) va(3) s 3
Nhén 2 vé véi 56 ta co:  3a=7b— 7a + 56t
= 10a = 7b + 56t
Chia 2 vé cho 10 ta co:

a=0,7b + 5,6t
Nhu vy ta khong cin quan tim dén chit oxi héa 1a chit nao mién 1a tir trang thai ban dau dén
trang thai cuoi cung chat khir da cho di hét electron. Trong 3 an néu biét 2 an ta sé tim dwgc an con lai.
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Vi du 1: D& m gam bot sit ngoai khong khi mot thoi gian thu dwoc 11,8 gam hdn hop cac chét rin FeO, Fey0y,

Fe,0s, Fe. Hoa tan hoan toan hdn hop d6 bang dung dich HNO; lodng thu duogc 2,24 lit khi NO duy nhét (dktc).
Gia tri cia m 1a?

A. 5,02 gam. B. 9,94 gam. C. 5,12 gam. D. 20,16 gam.

Giai:

Nyo =0,1mol

Trong bai toan nay ta da biét khdi lwong hdn hop 6xit (b) 1a 11,8 gam. Néu tim duoc t thi s& tim dwoc m.
/ +5 +2

SO mol electron ma HNO;nhdnvaola: N + 3e — N

03« 01
Dé dang ap dung vao cong thirc ta c6: m=0,7.11,8 + 5,6.0,3 = 9,94
= Phuong 4n B

Vi du 2: Bé 5,04 gam bot Fe ngoai khong khi mot thoi gian thu duoc 6 gam hdn hop cae chat ran. Hoa tan hon
hop vao dung dich HNO; loang thu dugc V lit khi NO duy nhat (dktc). Gia tri V-1a?

A. 3,36 it B. 2,24 lit C. 1,12 1it D."Q,1121it
Giai:

Ap dung vao cong thire ta ¢6: 5,04 =0,7.6 + 5,64 = t=0,15

Vay s6 mol electron ma HNO; d3 nhan 14 0,15.

Vélytacc'):+N5 + 3 > Nz

0,15 — 0,05
= Vay thé tich khi NO 1a: 0,05. 22,4 = 1,12 lit
= Phuong an C

Vi du 3: Dt chay 5,6 gam Fe boi oxi thu dugc m gam hon hopjA gom cac oxit sat. Hoa tan hoan toan A trong
dung dich HNOj; thu duogc 0,448 lit hon hop khi Y. (dkic) gdm NO, NO, c6 dY,H2 la 19. Tim m?

A. 5,4 gam. B. 7,68 gam. C. 10,08 gam. D. 7,52 gam.

Giai:

Tong s6 mol hdn hop Y 1a: ny =.0,02 mol
dyp, =19 = My'=19.2=38. Ap.dung phuong phap duong chéo ta co:

N02 8
46 vl
M = 38 nNO 1
NO = —+== = Ny =Ny, =0,01
30 - N 8 N 1
Phwong trinh nhan electron cia HNO; la:
+5 +2 +5 +4
N + 3¢ - N X N +1e - N
0,03«-0,01 0,01«-0,01

Vay, tong 86 mol electron nhan 1a 0,04 mol.

Ap dung cong thic ta co: 5,6 = 0,7.m + 5,6.0,04
=m=7,68

= Phuong an B

Tir dang to4n trén va cic vi du ta c6 thé hiéu tong quat nhw sau:
(0] +nNq +nNny “+n
A [OXH], A [OXH], A ------- [OXH], A
Téng sé mol electron ma A cho di dé 1én ;An\bﬁng tong s6 mol electron ma cac chit [OXH], +

[OXH],.... + [OXH], nhian. Khong cin quan tim dén cdc trang thai c6 sé oxh trung gian.
Trong d6: 0 <n; <n,..<n
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5.2.2. Dang toan Fe,O; — Hon hop oxit — Fe™®

Fe,0;3 —2 5 Hon hop oxit —2%_5 Fe*® + San pham khur

b gam
a gam t mol electron

+3 , - +3 ,
Tu Fe,O3 (Fe) khi tao thanh oxit thi sO oxi héa giam. Ttr hon hgp oxit 1én Fe thi so oxi hoa lai tang.
Nhu vay c6 thé dé dang nhan thay so mol electron trao doi khi Fe,O; chuyén thanh oxit bang so mol electron
. +3
trao doi khi oxit quay tro lai Fe .
Tir a gam Fe,05 xudng b gam hdn hop oxit khdi lwong giam chinh 13 khéi luvong ciia oxi bi mat di.

Mo = (a-b) gam = ng :1—6bmol

-2

0, + 4e - 20 (1)
-b a-b

—_ & —_
8 16

Vi 56 mol electron trao doi khi Fe,O; chuyén thanh oxit bang.sé mol electron trao doi khi oxit quay
tré lgi Fe™

1
~+

Vay ta co:

a=b+8t

Chu y: Nhu vay khong quan tAm dén chit khir la chét nao, hay chit oxi héa la chit nao. Chi cin
+3
quan tim trang thai ban diu l1a Fe va trang thai cudi cung'co 1a Fehay khong?

Vi du 1: Cho luéng khi CO du di qua 6hg strdung m gam Ee;0; ¢ nhiét do cao mot thoi gian. Ngudi ta thu
duogc 6,72 gam hon hgp gdm 4 chat ran khac nhausPemhoa tan hon hop nay vao dung dich HNOj3 du tao thanh
0,448 lit khi NO. Tinh m?

A. 8 gam. B.8,2 gam. C. 7,2 gam. D. 6,8 gam.

Gidi:
Sb mol electron HNOz nhén khi'phan tng véi cac oxit la:
+5 +2
N +3 —> N
0,06 «-0,02
Ap dung cong thite.ta co: m = 6,72 + 8.0,06 = 7,2 gam
= 'Phuongan C

Vidu 2: Khi cho ]u@)ng CO di qua ong st dung 10,08 gam Fe,05 & nhi¢t do cao mot thoi gian nguoi ta thu duge
m gam hon hep gobm 4 chat ran khac nhau A. Dem hoa tan hoan toan hon hop nay vao dung dich HNOg du thay
tao thanh 2,24 lit khi B duy nhat co6 ty khoi so voi H; bang 15. Gid tri ctia m 1a?

A. 5,56 gam. B. 6,64 gam. C. 7,68 gam. D. 8,8 gam.

Giai:
Mg = 15.2 = 30 = Vay khi B 1a khi NO; nyo = 0,1 mol
NS + 3 > +N2
0,3«-01
Ap dung cong thirc ta c6: 10,08 =m + 8.0,3
=m=7,68 gam
= Phuong én C
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5.2.3. Hon hop kim loai phan g véi HNO; (H,SO, d/n)
a. Véi HNO;

Goi Ala kim loai c6 hoa tri n. A phan tng véi HNO; ¢6 thé tao thanh san pham khir 14 (trir NH,NO5):
+ San pham khtr NO,

A + 2nHNO; — A (NOs), + nNO, + nH,0

Nhan xét: nNo5 (trong mubi) = Nyo, (ma +I\I5 + 1le > +I\IA)
+ San pham khir NO

3A + 4nHNO; — 3A (NO;), + nNO + 2nH,0
Nhan xét: N (trong mudi) = 3. N, (ma N + 3 — NZ)
+ San ph?im khu N,O

8A + 10nHNO; — 8A (NOy), + nN,O + 5nH,0
Nhan xét: nNog (trong mubi) = 8. ny, (ma 2I+\Fi + 8 — |\+1120)
+San phém khu N,

10A + 12nHNO; — 10 A(NO,),“+\nN, + 6nHs0

, +5 0
Nhén xét: n - (trong muoi) = 10. Ny, (ma 2N . 10e N,

Nhu vy néu kim loai A tac dung HNOj thu duge ddng thdi cac san phdm khir NO,, NO, N,O, N, thi:

Mo (trong muoi) = (Nyo &+ 3. N+ 8. My + 10. N )
Ma: Ny, + 8o+ 8Ny + 100, = > (electron nhan)
=N, o (tfong muoi) = Zmol (electron nhan)

Nyino, (thart gia phan (ng) = me[ NO; (mudi) + N (trong khi)]

b. Véi H2$O4 di:ic, n(')ng
Goi Allakim loai.c6 hoa.tri n: A phan tmg voi H,SO, ¢6 thé tao thanh san pham khir 1a:
+ San.,pham khtr 12 SO,

2A“+ 2nH,SO, — A (SO.), + nSO, + 2nH,0
, +6 +4
Nhan xét: Mooy (trongmuoi) = ng, (ma S + 2e — S)
+ San'phdm khtr 14 S
6A + 4nH,SO, — 3A »(SO,), + NS+ 4nH,0
, +6 0
Nhan xét: Nsor (trong mudi) =3.ng(ma S + 6e — S)
+ San pham khir 1a H,S
8A + 5nH,S0, — 4A 5(SO.)s + NH,S + 4nH,0

, +6 -2
Nhan xét: n_, (trong mudi)=4.n, s(ma S + 8¢ — S)

Nhu vy néu kim loai A tac dung voi H,SO, d/n thu duoc dong thoi cac san pham khir SO,, H,S thi:
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Mooz (trong mudi) = ng, + 3.ng + 4.ny

> Electron
mol
2
> Electron
2
Ny, so, (tham gia phan tmg) = me[ S (trong mudi) + S (trong san pham khir)]

Mang + 3.ng+ 4n,s=

= Ny (trong muoi) =

Vi duy 1: Cho 1,35 gam hon hop Al va Cu tac dung v6i dd HNOjs loang, du duoc 1,12 lit hdnhop khi (dktc) gdm
NO va N,O c06 ti khoi voi H; 1a 20,6. Khoi lugng mudi nitrat sinh ra 1a?

A.2305¢ B. 13,159 C.589g D. 7,649

Hudng Dén Giai:

. x n 1
Ap dung phuong phéap duong chéo (xem phwong phap 3) cho hon hop NOva.N,O, ta co —2-'= 2
Ny,o

= Nyo =0,01 va ny ,=0,04
= > (electron nhan) = 0,01.3 + 0,04.8 = 0,35 mol

Khdi lugng mubi nitrat thu dugc:
Myuéi = Mkimoai ¥ M No; = 1,35+ 62. 0,38 = 23,05 gam.

Vi dy 2: Cho 13 gam kim loai Zn vao dung dich HNO; loéng, du dén khiphan (g xay ra hoan toan thy thoat
ra 0,672 lit khi dang don chat va dung dich D. C6 camrein'than dung dich D thu duoc m gam mudi khan. Xac
dinh m?

A. 316 B. 38,8 C.37,8 D. Pap an khac

Gidi:
Nz, = 0,2 mol.
Do HNO; lodng, du; phan tmg ay rashoan toan nén Zn tan hét.

4 +5 0
0 - % — 7n 2N+ 10e — N,
02— 04 0,3« 0,03

. Néu chi c6 mot.san pham khir duy nhat 1a N; thi s6 mol electron cho va s6 mol electron nhén la khong
bang nhau = Vo ly. VaysHNO; da tao ra sdn pham khu nira 1a NH; (trong dung dich axit ton tai dudi dang muoi
NH4NO3 do: NH3 + HN03 —> NH4N03)

S6'mol electron nhan dé tao thanh NH4NO; 1a (04-0,3=0,1)

+5 -3
2N + 8 —> N
0,1— 0,0125

Nhu véy trong dung dich D bao gém Zn(NO3); 0,2 mol va NH4;NO; 0,0125 mol

= Tong khéi lugng mudi khan thu dwoc khi ¢6 can dung dich D la:

My = 0,2. 189 + 0,0125. 80 = 38,8 gam

= Phuong 4an B

Ch y: Déu hi¢n nhén biét cé sy tao thanh mudi NH,NO; 1a

o+ Biét khoi lwong kim loai A (thwong 1a Mg, Al, Zn) = Biét dwoc s6 mol electron va khdi lwong

muoi do A tao thanh.

+ Biét khoi lwgng mudi nitrat tao thanh hoac tim dwgc téng s6 mol electron nhan.
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So sanh khdi lwrong mudi nitrat do kim loai tao thanh véi tong khdi lwong mudi nitrat dé bai thu
dwoc hoac so sanh s6 mol electron kim loai cho véi tong s6 mol electron ciia cac chat khi nhian. Néu cé suw
khac nhau vé khoi lwgng muoi hofic s0 mol electron cho va nhéan thi két luidn cé tao thanh muoi NH;NOs.

5.2.4. Mot chat khir (hoic oxi héa) phan g véi cac chit oxi héa (hoic khir) khac nhau
2 . \ , , a +n ,
Mot chat khir phdn ing véi cac chat oxi hoa khac nhau va déu dua chat khir ban dau A — A thi s6 mol
electron ma [OXH] ; nhan bang [OXH] ,

[OXH] . > X

= Y [OXH], = [OXH],

+n

A
[OXH]

Vidu 1: Chom gam kim loai Zn phéq ung hoan toan voi dung dich H;SO4-d@/n thu 'dugce 22,4, lit khi SO, (dktc)
(khong c6 san pham khir nao khac). Néu cho m gam kim loai Zn nay vao dung-dich AgNO; du thi thu'duoe bao
nhiéu gam chat ran?

A. 108 B. 54 C. 216 D. 43,2
Giai:
H,SO, 52
Ngo, = 1 mol gl
Trong 2 truong hop Zn déu dong vai trod 1a chat khir, san.phan Zn —
b +2 r r —’ +2
ung déu dua Zn 1€n Zn (tic 1a Zn da cho di hét electron va s6. mol AgNO; Zn

electron do H,SO,4 nhan va AgNO3 nhan la nhu nhau). Ta c6:

+6 +4 +1
S + 26> S Ag + le - Ag
2 « 1 2 « 2

Vay khéi lugng Ag thuduoc 1a: mag =:2.108,=216 gam
= Phuong an'C

=

W\
Zp CAU HOI ON TAP

Cau 1: C}lo m'gam Al tac dung voi hon hop HNO; du thu dugc 0,1mol N,O, 0,2 mol NO, 0,2 mol N, (khong
con san pham khir nao khac). Gia tri m 1a?

A. 30,69 B. 29,69 C. 15,39 D. 16,29
Cau 2: Hoa tan hoan toan m gam Fe vao dd HNOj; loang, du thi thu dugc 0,448 lit khi NO (dktc). Gia tri m la:
A. 1129 B. 11,29 C. 0,569 D. 5,69

Céu 3: Hoa tan hoan toan 17,4 gam hon hop 3 kim loai Al, Fe, Mg trong dung dich HCl théy thoat ra 13,44 lit
khi. Néu cho 34,8 gam hon hop trén tac dung véi dung dich CuSO, du, loc lay toan b chat ran thu dugc sau
phan ung tac dung véi dung dich HNO; nong du thi thu duoge V lit khi NO; (dktc). Gia tri V 1a?

A. 11,2 lit. B. 22,4 lit. C. 53,76 lit. D. 76,82 lit.
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Cau 4: Hoa tan hoan toan 43,2 gam kim loai Cu vao dung dich HNO; loéng,» tat ca khi NO thu duoc dem oxi
hoa thanh NO; r6i xuc vao nudc c6 dong oxi dé chuyen het thanh HNO;. Thé tich khi oxi ¢ dktc da tham gia
vao qua trinh trén 1a?
A. 5,04 lit. B. 7,56 lit. C. 6,72 1it. D. 8,96 lit.

Cau5: Chiam gam hon hop 2 kim loai A, B ¢6 hoa tri khong d6i thanh 2 phan bang nhau:

- Phan 1 tan hét trong dung dich HCI, tao ra 1,792 lit H, (dktc).

- Phan 2 nung trong oxi thu dugc 2,84 g hdn hop oxit.

Gia tri ciia m 1a?
A. 1,56 gam. B. 2,64 gam. C. 3,12 gam. D. 4,68 gam.
Ciu 6: Chia 44 gam hdn hop Fe va kim loai M ¢6 hoa tri duy nhét thanh 2 phan bang nhaus
- Phan 1: Tan vira dii trong 2 lit dung dich HCI thay thoat ra 14,56 lit H, (dktc).
- Phén 2: Tan hoan toan trong dung dich HNOj; lodng, néng thiy thoat ra 11,2 lit khi NO duy nhét (dktc)
a) Nong d6 mol cua dung dich HCI 1a

A. 0,45M. B. 0,25M. C. 0,55M. D..0,65M.
b) Khéi lwong hdn hop mudi clorua khan thu duoc khi c6 can dung dich sau phan tmg ¢ phan 1?

A. 65,54 gam. B. 68,15 gam. C. 55,64 gam. D.54,65 gam.
¢) % khdi luong cua Fe trong hdn hop ban dau 1a

A. 49,54%. B. 47,97%. €:52,03%. D. 50,91%.
d) Kim loai M 1a

A. Mg. B. Zn. C AL D. Cu.

Cau7: Cho hon hop Cu, Al lam 2 phin bang nhau, phn 1 cho vao dd HNO; dac, ngudi thi c6 8,96 lit khi mau
nau do bay ra. Phan 2 cho vao dd HCI thi ¢6 6,72 lit khi khong mau bay.ra (khi ¢ dktc). Phan tram khoi lwong
Cu trong hon hop 1a?

A. 30% B. 50 C.75% D. 70,33%
Céiu 8: Cho m gam Mg tac dung v6i dd"HNO; du thu duoc 0,8 gam hén hop 2 khi N,O va NO c6 ti khdi hoi
so voi Hp 1a 16,75 (khdng con san pham khirnao khac).'Gia tri m 1a?

A. 429 B. 64,89 C. 24 D. 40,38
Cau9: Mot hdn hop gom 3 kim loai'Al, Fe, Mg'co khéi lugng 26,1 gam dugc chia lam 2 phan déu nhau:

- Phan 1: Cho tan hét trong dung dieh HChthdy thoat ra 10,08 lit khi.

- Phan 3: Cho tac dung véi dungdich €uSO, du, loc 1iy toan bd chat rzfln thu dugc sau phan tmg dem hoa
tan trong dung dich HNO3; nong dwthi thu duoc V lit khi NO,. Céc thé tich déu dugc do ¢ dktc.Thé tich khi NO,
thu duogc 1a?

A.26,88 lit. B. 53,70 lit. C. 20,16 lit. D. 44,8 lit.
Céu 10: Cho tan hoan tean 3,6 gam hdn hop Mg va Fe trong dung dich HNO3 2M, thu duoc dung dich D cung
hon hop 0,04 mol khitNO va 0,01 mol N>O. Cho dung dich D tac dung v6i dung dich NaOH lay du, loc va nung
ket tia dén khoi lugng khong doi thu dugec m gam chat ran.

a) Gia tri cia ml1a?

A. 2,6 gam. B. 3,6 gam. C.5,2 gam. D. 7,8 gam.
b) Thé tich HNQs da phan tng 14?
A. 0,5 lit. B. 0,24 lit. C. 0,26 lit. D. 0,13 lit.

Céu 11: Cho mot ludng khi CO qua m gam bot Fe,05 nung néng, thu duoc 14 gam hdn hop X gdém 4 chét ran.
Cho hon hop X hoa tan hoan toan trong dung dich HNOj3 thu dugc 2,24 1it khi NO (dktc). Gia tri cia m 1a?

A. 16,4 gam. B. 11,6 gam. C. 8,2 gam. D. 20,5 gam.

Cau 12: Cho tan hoan toan 58 gam hdn hop A gém Fe, Cu, Ag trong dung dich HNOj3 2M thu dugc 0,15 mol
NO, 0,05 mol N,O va dung dich D. C6 can dung dich D thu dugc bao nhiéu gam mudi khan?

A.120,4 gam. B. 89,8 gam. C. 110,7 gam. D. Két qua khéc.

Céu 13: Cho m gam Mg tac dung v6i H,SO, dac, nong thu dugce 8,96 lit & dkte hdn hop 2 khi H,S va SO, ¢6 ti
khoi hoi so voi H 1a 20. Gia tri ciia m 1a?
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A. 429 B. 40g C. 32,64g D. 24g
Cau 14: Cho m gam Fe tac dung v6i dd HNO; du thu dugc 4,48 1t hdn hop khi A gdbm NO va N,O & dktc. Ti
khoi hoi ctia A so voi H, 1a 16,75. Khoi luong m gam Fe la:

A. 15,879 B. 16,89 C. 18,57g D. 31,739
Cau 15: Khir Fe,05 bang CO ¢ nhiét do cao dugc hdn hop X gém 4 chit ran. Chia X thanh 2 phn bing nhau.
Phan mot tac dung véi dung dich HNOj3 du, thu dugc 0,02 mol NO va 0,03 mol NO,. Phan hai cho tan hoan
toan trong dung dich H,SO, dac nong thu dugc V lit (dktc) SO,. Gia tri cia V 1a?

A. 2,24 B. 3,36. C.4,48. D. 1,008.
Cau 16: Chia hdon hop X gom Al, Al,O3, ZnO thanh hai phan banh nhau. Phin mot cho tac dung véi dung dich
NaQH du, thu dugc 0,3 mol khi. Phan 2 tan hoan toan trong dung dich HNOj thu dugc 0,075 mol khi Y duy
nhat. Y 1a?

A. NO.,. B. NO. C. N,0O. D. N,.

Céu 17: Cho tan hoan toan 7,2 gam Fe,O, trong dung dich HNO; thu duoc 0,1 mol NO,. Cong thurc phan tir
cua oxit la

A. FeO. B. Fe;0,. C. Fe,0s. D. Ca'A va B,déudung.

Céu 18: Cho ludng khi H; qua ong st chtra a gam Fe;O3 nung nong, sau mdt thoi gian thu'duoe 5,2 gam hén
hop 4 chat ran, hoa tan hét hon hgp X bang HNOj; thu dugc 0,785 mol NO,. Tim‘a?

A. 11,48 gam. B. 11,18 gam. C. 11,58 gam. D. 11,94 gam.
Cau19: Cho CO qua 6ng st chita m gam Fe,O; nung nong;sau mot thoi gian thu,dwge.5,2 gam hdn hop X gom Fe
va 3 oxit, hoa tan X bang HNOj; dugc 0,05 mol khi NO,. Tim m?

A. 5,6 gam. B.5,8 gam. C.6,5 gam. D. 6,94 gam.
Céu 20: Cho m gam Al tac dung vira du v61 500 ml dd'HNOjg thi thu duge 4,48 lit (dktc) hon hop NO va N,O
co ti khoi hoi so v&i Hy 1a 16,75. Gia tri cua m 1a?

A. 2,15 gam B. 10,8 gam C. 7,65 gam D. 13,5 gam
Céu 21: Hoa tan a gam hdn hop X gdbm Mg va Al:vao HNO; dic, ngudi du thi thu duge 3,36 lit NO, (& OO(;,
2atm). Ciling a gam hon hop X trén‘ tae, dung v6i dd, HNO;3 du, thi thu dugce 1,68 lit NO (¢ 0°C, 4atm). Khoi
luong 2 kim loai Al va Mg trong X lan luot la?

A. 4,05 gam va 4,8 gam B. 5,4 gam va3,6 gam -C. 8,01 gam va 3,6 gam C. 3,6 gam va 8,01 gam

Cau 22: Oxi hoa chim m gam Fe ngoai khong khi thu duoc 12 gam hén hop A gom F ¢O, Fe;,03, Fes0,4 va Fe
du. Hoa tan A vura di-vira du bd1,200 ml dung dich"HNO; thu dugc 2,24 1it NO duy nhat (dktc). Tinh m va Cy
cua HNO3?

A. 10,08 gam va 3;2M. B, 10,08 gamwva 2M. C. két qua khac. D. Khong xéc dinh dugc.
Céu 23: Hoa tan hoan toan 12-gam hén hop Fe, Cu (ty 1€ mol 1: 1) bang axit HNOj; thu dugc V lit & dktc hén
hop X gom;NO, NO; va dungrdich Y (chtra 2 muoi va axit du) ty khoi cia X véi Hp bang 19. Gia tri cia V 1a?

A«3,361it. B-2.24 lit. C. 4,48 lit. D. 5,6 lit.
Cau 24: Hoa tan 5,6.gam Fe bang dung dich H,SO, loang thu dugc dung dich X. Dung dich X phan tng vira da
V. ml dung dich KMnO40,5M. Gia tri cia V 1a?

A. 200ml. B. 80 ml. C. 40 ml. D. 60 ml.
Céu 25: Cho m gam h5r~1 hop X gdm Al, Cu vao dd HCI (du), sau khi két thiic phan Ung sinh ta 3,36 lit khi (¢
dktc). Néu cho mjgam hon hop X trén vao mét luong axit nitric (ddc, ngudi), sau khi két thuc phan ng sinh ra
6,72 lit khi NO, (san pham khir duy nhat, & dktc). Gia tri m 1a?

A. 11,5 gam B. 10,5 gam C. 12,3 gam D. 15,6 gam
Cau 26: Cho m gam Al va Mg tac dung voi HNO; dac, nong thu duogc 11,2 lit khi mau nau do (¢ dktc). Néu
cho m gam Al va Mg tac dung voi H,SO, ddc nong thi thu dugce khi gi co the tich bao nhiéu?

A.5,6l1itH, B. 5,6 lit SO, C. 11,2 lit H,S D. 11,2 lit SO,
Céu 27: Hoa tan hoan toan 11,2 gam Fe vao HNO; du thu dugc dung dich A va 6,72 lit hén hop B gdm NO va
mot khi X voi ti 1€ thé tich 1: 1. Khi X 1a?

A. N,. B. N;O. C. NO.. D. N;O,.
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Cau 28: Cho 1,35 gam h(:)n, hop A gém Cu, Mg, Al tac dung v6i HNOg du duoc 1,12 lit NO va NO, ¢6 khoi
luong trung binh 1a 42,8. Biét thé tich khi do & dktc. Tong khoi lugng muoi nitrat sinh ra 1a?

A. 9,65. B. 7,27. C. 4,24 D. 5,69.
Cau 29: Cho m gam Al hoa tan hoan toan trong dung dich HNOs thi thay thoat ra 11,2 lit (dktc) hdn hop khi A gdbm
3 khi N,, NO, N,O ¢6 ty so mol tuong tng 1a 2 : 1: 2. Gia tri m 1a?

A. 2,7 gam. B. 16,8 gam. C. 3,51 gam. D. 35,1 gam.
Cau 30: Cho H,SO, loang du tic dung vdi 6,660 gam hén hop 2 kim loai X va'Y déu hoéa tri II. Nguoi ta thu
duogc 0,1 mol khi dong thoi hon hop giam 6,5 gam. Hoa tan phan con lai bang H,SO, dic ndng nguoi ta thay
thoat ra 0,16 gam khi SO,. X, Y la nhiing kim loai nao?

A. Hg, Zn. B. Cu, Zn. C. Cu, Ca. D. Két qua khac.

Ciu 31: Hoa tan hoan toan a gam Mg xong dén b gam Fe va ¢ gam oxit sat X trong dung dich H,SO, loang du
thi thu duogc 1,23 lit’khi Ad 270C, 1 atm va dung dich B. Léy 1/5 dung dich B tac dung vira du v6i dung dich
KMnO, 0,05M thi het 60 ml dung dich C. Cong thirc oxit sat da dung 1a?

A. Fe;0s. B. Fe;0,. C. FeO, Fe,0s. D. Bwva C\dlng:

Céu 32: Thé tich dung dich HNO; 1 M can dung it ’nhét dé hoa tan hoan toan -hon hop, gom'0,15mol Fe va
0,15 mol Cu 1a? Biét phan ung cho ra khi NO duy nhat.

A 11it. B. 0,6 lit. C. 0,8 lit. D.1,21it.

Cau 33: H(‘)q tan hoan ’toén mot hon hop gf)m hai kim loai Fe va Cu béng dung dich HNOj/déc nong thi thu dugc
22,4 1it khi mau nau. Néu thay axit HNO; bang H,SO, dac-néng thi thu dugc bao.nhiéu litSO, (cac khi do dktc).
A. 22,4 lit. B. 11,2 lit. C. 2,24 it D. két qua khac.
Céu 34: Cho m gam Al va Mg tac dung voi H,SO, lodng thi.thu duoc I'h,2 lit khi ¢ dkte. Néu cho m gam Al va
Mg tac dung voi HNO; dédc, nong thi thu dugc khi gi cé the tich bao nhigu?
A.22.41it NO, B. 5,6 lit N,O Cr11,2]it NO, D. 11,2 1it NO

Céu 35: Cho 2,16 gam Mg tac dung voi dung dich HNO; duysau khi phan tmg xay ra hoan toan thu duoc 0,896
lit khi NO (dktc) va dung dich X. Khoi lugng muoi khan thu dugce khi lam bay hoi dung dich X 1a?

A. 8,88 gam. B. 13,92 gam:. C. 6,52 gam. D. 13,32 gam.
Cau 36: LAy 7,88 gam hdn hop A gdm 2 kinyloai hoat dong X, Y c¢6 héa tri khong di chia 1am hai phan bang nhau:

Phan 1: Nung trong oxi du déoxi-hoa hoan toan thu dwoc 4,74 gam hdn hop 2 oxit.

Phan 2: Hoa tan hoan toan trong dung.dich hon hop HCI va H,SO, lodng
Thé tich H, & dktc 1a

A. 1,12 lit. B..0,48 lit. C. 1,92 1it. D. 6,72 lit.
Cau 37: Hoa tan 16,2 gam kim loai R h(’)E’l tri khong ddi vao 5 lit dung dich HNO; 0,5M. Sau khi két thuc phan
ung 5,6-1lit hon hop khi NOva N, co'ty khoi voi Hy 1a 14,4 (céc khi dktc). Tinh % the tich va kim loai.

A. %NO =40%, %N,=60%, R 1a Al. B. Két qua khac.

C. %NO_=40%, %N, = 60%, R 1a Fe. D. %NO = 45%, %N, = 55%, R 1a Cr.
Cau 38: Cho 7,22 gam hdémhop X gém Fe va khéi luong M c¢6 hoa tri khong déj. Chia X 1am hai phan bang
nhay. Phan, 1: Tac\dung v6i dung dich HCI du thay thoat ra 2,128 lit H, (dktc).Phan 2: Tac dung v6i HNO3 du
thay thoat ra*l,792 lit khi NO (dktc). Xéac dinh M va % khoi luong ctia M trong hon hop X?

A. Alwva 22,225%. B. Al va 53,68%. C. Cuva 25,87%. D. Zn va 48,12%.
Cau 39: Cho a gam hon hop Mg va Al tac ‘dung v6i dung dich H,SO, loang du thu duoc 2,24 lit khi (dktce). Nép
nung a gam hén hop trén trong khong khi dén khoi lugng khong doi thu duge chat ran c6 khoi lugng 16n hon khoi
luong chat ran ban dau 1a bao nhiéu gam?

A. 2,4 gam. B. 3,2 gam. C. 0,8 gam. D. 1,6 gam.
C@u 40: Cho 18,4 gam hon hop 3 kim loai A, B, C tan hét trong dung dich hon hop HNO3, H,SO, dic nong d}I
thay thoat ra 0,3 mol NO va 0,3 mol SO, (khong c6 san pham nao khac). C6 can dung dich dugc lugng muoi
khan 1a?

A. 131,8 gam. B. 79,6 gam. C. 142,2 gam. D. 103,0 gam.
Céu 41: Cho 2,16 gam kim loai M tac dung hoan toan véi HNOs loang thi thu duge M(NOs)s; H;0 va hdn hop
khi E chira N,, N,O. Hon hop khi E ¢6 V = 604,8 ml(dktc) va co ti khoi hoi so voi H; 1a 18,45. Kim loai M?
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A.Cr B. Fe C. Mg D. Al
Cau 42: Hoa tan hoan toan 10,8 gam kim loai R trong H,SO,4 ddc, dun néong nhe thu dugc dd R va 3,36 lit khi
H,S (& dktc). R 1a kim loai nao sau day?

A. Fe B. Al C.Ca D. Cu
Céu 43: Cho 58,5 gam Zn vao dung dich HNOj lodng, sau khi Zn tan hét thu dugc 2,24 lit khi X duy nhat
(dktc) khi c6 can dung dich thu duge 178,1 gam mudi khan. Khi X 1a?

A. N,. B. NO. C. NO.. D. N;O.
CAu 44: Hoa tan hét 12 gam mot kim _yloai chua r6 hoa tri vao HNOj thu dugc duy nhét mot khi, khong mau,
khong mui, khong vi, khong chay c6 thé tich 1a 1,23 lit ( & 27°C, 2atm). Kim loai d6 1a?

A.Ca B. Ni C. Mg D. Be
Cau 45: Cho 16,2 gam mdt kim loai M tan hoan toan trong dd HNOj3 du, sinh ra 5,6 lit (dktc) hon hop khi A
nang 7,2 gam NO va N,. M 1a kim loai nao sau day?

A. Fe B. Al C.Zn D/ Cu
Cau 46: Cho 2,52 gam hdn hop Mg, Al tac dung hét v6i dung dich HCl=dur thu duoc 2,688 lit khi dkte. Ciing

cho 2,52 gam 2 kim loai trén tac dung hét v6i dung dich H,SO, déc néng thu duge 0,672 litkhi 1a san pham duy
nhét hinh thanh do su khtr ciia S*. Xac dinh san phim duy nhét d6

A. H,S. B. SO.. C.H,. D. Khong tim dugc.

Cau 47: Cho 24 gam FeS; vao dung dich H,SO, dac nong-du, sau phan ing.chi thu duocdung dich va V lit khi
SO, duy nhat (dktc). Gia tri V 1a?

A. 33,6 lit. B. 24,64 lit. C. 28,88 lit: D. 22,4 lit.

Ciau 48: Cho m gam hon hop g(;),m FeS; va FeS hoa tan hét-vao dung dich HNOj; sau phan ung hoan toan thu
dugc dung dich A chi c6 mdt chat tan duy nhat va 6,72 lit khi NO (la san pham khir duy nhat ¢ dktc). Tim m
(luu huynh 1én s6 oxi hoa +6)

A. 7,8 gam. B. 13,9 gam. C.6,5gam. D. 13,3 gam.

Ciu 49: Cho 17,6 gam hdn hop X gbém S, FéS, FeS; tan hoan toan trong dung dich HNO; dic nong du thu
dugc V lit NO, duy nhat va dung dich Y. Che Y tac'dung v6i dung dich Ba(OH), du, loc va nung két tua trong
khong khi dén khoi lugng khong doi thu duge 6256 gamchatran. V co gia tri?

A. 448 B. 47,1 C. 40,32 D.224
Cau 50: Hon hop X chira FeS, vil FeS-dong so mol. Néu dot chay hoan toan X thi thu dugc 6,72 lit SO, (dktc).
Néu cho X tan hoén toan vao dung dich, HySO,4 dde, nong, du thi lugng san pham khir SO, duy nhat sinh ra lam
mat mau vua hét V lit dungdich KMnO,4 0,2M./Gia tri ctia V la:

A. 0,12 it B..0,6 lit C. 0,24 1it D.2,41it
Cau 51: Cho tan hoan toan 3,76 gam hén hop X & dang bot gom S, FeS va FeS,, trong dung dich HNO; thu
dugc 0,48 mol NOzwa dung dich/D./Cho dung dich D tac dung v6i dung dich Ba(OH), du, loc va nung két tua
dén khoiduong khéng'doi dugec-m gam hon hop ran. Gia tri cuia m 13?

A, 11,650 gam, B. 12,815 gam. C. 13,980 gam. D. 17,545 gam. Cho hédn
hgp gom 3,6 gam Mg va 5,6,gam Fe vao coc dung dung dich gom Cu(NO3 ), va AgNO3 sau mot thoi gian cho
tiep/dung dich-HNOQ3 du khi chat ran trong coc tan hét thu dugce V lit khi NO duy nhat dktc. Tim V?

A.4,48\lit. B. 4,25 lit. C. 6,72 1it. D. 3,36 lit.

Cau 52: Cho 11336 gam hon hop FeO, Fe;04, Fe,05 phan tng hét v6i dung dich HNO; du thu duoc 1,344 lit
khi NO (dktc) va‘dung dich X, ¢ can dung dich X thu dugc m gam muoi. Tim m?

A. 38,72 gam. B. 28,72 gam. C. 10,82 gam. D. 25,70 gam.

Cau 53: Hoa tan 32 gam kim loai M trong dung dich HNOs du thu duoc 8,96 lit hén hop khi gdbm NO va NO..
Hon hop khi nay c¢o ti khoi so véi hidro 1a 17. Xac dinh M?

A. Fe. B. Zn. C. Cu. D. kim loai khac.

Cau 54: Oxit cua sit co cong thirc: FeOy (trong d6 Fe chiém 72,41% theo khéi lugng) Khir hoan toan 23,2

gam oxit nay bang CO du thi sau phan tng khéi lwong hdn hop khi ting 1én 6,4 gam. Hoa tan chat rén thu dugc
bang HNO; dic néng thu duoc 1 mubi va x mol NO,. Gia tri x 1a?

A. 0,45. B. 0,6. C.0,75. D.0,9.
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Cau 55: Dot 8,4 gam bot Fe kim loai trong oxi thu dugc 10,8 gam hon hop A chtra Fe,0s5, Fe;0,4 va Fe du. Hoa
tan het 10,8 gam A bang dung dich HNOj loang du thu dugce V lit NO ¢ dktc. Gia tri V 1a?

A. 5,6 lit. B. 2,24 lit. C. 1,12 lit. D. 3,36 lit.
Cau 56: Khtr hoan toan 45,6 gam hon hop A g6m Fe, FeO, Fe,03, Fe;0, beflng H, thu duoc m gam Fe va 13,5 gam H,
O. Néu dem 45,6 gam A tac dung voi lugng du dung dich HNO; loang thi thé tich NO duy nhat thu duoc (dktc) 1a?

A. 14,56 lit. B. 17,92 lit. C. 2,24 lit. D. 5,6 lit.

Ciu 57: Cho mét dong CO di qua 16 gam Fe,0; nung néng thu duoc m gam hdn hop A gom Fe3Oy, FeO, Fe va
Fe,0; du va hon hop khi X. Cho X tic dung véi dung dich nuéc voi trong du dugc 6 gam két tiia. Néu cho m
gam A tac dung véi dung dich HNOj; lodng du thi thé tich NO duy nhit thu dugc ¢ dktc 1a

A. 0,56 lit. B. 0,672 lit. C. 0,896 lit. D. 1,12 lit.

Céu 58: Oxi héa x mol Fe bai oxi thu duge 5,04 gam hdn hop A gdm céc oxit sit. Hoa tan hét A trong dung
dich HNOj thu dugc 0,035 mol hon hop Y chira NO, NO, c6 ty khoi so voi Hp 1a 19. Tinh x.

A. 0,035. B. 0,07. C. 1,05. D(1,5.
Cau 59: Dé a gam bot st ngoai khong khi, sau mot thoi gian s€ chuyén.thanh hon hgp A ¢6 khoi lugng 75,2
gam gom Fe, FeO, Fe,03, ’Fe304. Cho hon hgp A phan Gng hét véi dung dich H,SO, ddm déc,ynéng thu dugc
6,72 1it khi SO, (dktc). Khoi luong a gam 1a?

A. 56 gam. B. 11,2 gam. C. 22,4 gam. D. 25,3 gam.
Cau 60: Nung m gam sat trong khong khi, sau mot thoi gian nguoi ta thu 'dwoc 104,8-gam hdn hop ran A gdm
Fe, FeO, Fe,0; va Fe;04. Hoa tan hoan toé’n A trong HNOz2M thu dugc 0,15, mol'NO; 0,05 mol NO, va dung
dich D. C6 can dung dich D, khoi lugng chat ran khan thu dugc 1a?

A. 72 gam. B. 69,54 gam. C. 91,28 gam. D. két qua khac.

Ciu 61: Nung m gam bot Fe trong oxi thu duge 3 gamhdn hop chét rin X. Hoa tan hét hdn hop X trong dung
dich HNOj du thu duogc 0,56 1it NO (dktc). Gia tri m 1a?

A. 2,22 B. 2,62. C.2,52. D. 2,32.
Cau 62: Cho 5,6 gam Fe tac dung voi oxi thu dugc7,36/ gam hon hop X gém Fe, Fe;04 va Fe,O3 hoa tan X
trong dung dich HNOj; du thu dugc V 1it NO-(dktc). Tim V?

A. 0,6 lit. B. 0,8 lit. C. 121it. D. 0,7 lit.
Céu 63: Hoa tan 11,6 gam hén hop-A gom Fe, FeQ, FegO, trong dung dich HNO; thu dugc V lit hdn hop B
gom NO, NO,, c6 ty khoi\vdi H, bang, 19sMat khac nung A trong CO du thu dugc 9,25 gam Fe. Tinh thé tich
khi B (dktc).

A. 0,96 lit. B. 0,48 lit: C. 1,92 lit. D. 5,6 lit.

Ciau 64: Hc‘)g tan hoan toan 12,42 gam Al b'flng~ dd HNOj; loang (du), thu dugc dd X va 1,344 lit (¢ dktc) hon
hop khi’Y 2om2 khi N>O va N,. Ti khoicua hon hop khi Y so voi H, 1a 18. C6 can dung dich X, thu duoc m
gam chatran khan..Gia tri cia.m la?

A.97,98 B..106,38 C. 38,34 D. 34,08
CAau 65:_Hoa tan hét a gam hop kim Cu, Mg béng mot luong vira du dung dich HNO;3 40% thu duoc dung dich
X va 6572 lit 6"dktc hon hop 2 khi NO, NO; ¢6 khoi lugng 12,2 gam. C6 can dung dich X thu dugc 41 gam
muoikhan:, Tinh a?

A. 8 gam. B. 9 gam. C. 10 gam. D. 12 gam.
Céu 66: Cho hon hop gom 2,7 gam Al va 5,6 gam Fe vao 550 ml dung dich AgNO3 1M. Sau khi phan ng xay
ra hoan toan thu-dugc m gam chat ran. Tim m?

A. 59,4 gam. B. 64,8 gam. C. 32,4 gam. D. 54 gam.
Céu 67: Hoa tan 35,1 gam Al vao dung dich HNO; lodng vira du thu dugc dung dich A va hon hop B chura 2
khi 1a N, va NO c6 phan tir khoi trung binh 1a 29. Tinh tong thé tich hon hop ¢ dktc thu dugc?

A. 11,2 it. B. 12,8 lit. C. 13,44 lit. D. 14,56 lit.
Cau 68: Cho 16,2 gam kim loai M (hoéa tri n) tac dung voi 0,15 mol O, . Hoa tan chét rin sau phéan ung b@ing
dung dich HCI du thay bay ra 13,44 lit H, ¢ dktc. Xac dinh M?

A. Ca. B. Mg. C. Al D. Fe.
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Céu 69: Cho 7,505 gam mdt hop kim gom hai kim loai tac dung v6i dung dich H,SO, lodng du thi thu duoc
2,24 1it H, , dong thoi khoi lugng hop kim chi con lai 1,005 gam (khong tan). Hoa tan 1,005 gam kim loai khong
tan nay trong H,SO, dac nong thu dugc 112 ml khi SO, . V do ¢ dktc. Hai kim loai 1a

A. Mg va Cu. B. Zn va Hg. C.Mgva Ag. D.Znva Ag.
Cau 70: Cho’0,125 mgl 1 oxit kim loai M véi dung dich HNO; yfxq du thu dugc NO duy nhat va dung dich B
chira mot mudi duy nhat. Co can dung dich B dugc 30,25 gam chat ran. Cong thirc oxit 1a

A. Fe)0s. B. Fe30,, C. Al,Os,. D. FeO.
Céu 71: Hoa tan hoan toan 14,6 gam hdn hop X gém Al va Sn béNng dd HCI (du), thu dugc 5,6 lit H, (¢ dktce).
The tich khi O, (¢ dktc) can dé phan ing hoan toan véi 14,6 gam hon hop X 1a?

A. 3,92 1it B. 1,68 lit C. 2,80 1it D. 4,48 lit
Cau 72: Cho m gam kim loai A tac dung vai glung dich HNOj loang thu dugc 0,672 1it NO¢ dktc. C6 can dung
dich sau phan g thu dugc 12,12 gam tinh thé A(NO3)3.9H,0. Kim loai A 1a?

A. Al B. Cr. C. Fe. D¢Khéng kim loai-phu hop
Cau 73: Hoa tan 3,24 gam 1 kim loai M bang dung dich H,SO, du thu duge'khi SO,. Hép thishét SO, vao binh
A chira 480 ml dung dich NaOH 0,5M, sau phan tmg phai dung 240 ml dung dich KOH 0,5M d¢ phantng hét
cac chat chtra trong binh A. Kim loai M 1a?

A. Cu. B. Fe. C. Mg. Dy Kétquakhac.
Cau 74: H(‘)a} tan hoan toén, 1,23 gam hdn hop X gém Cu va Al vao dd HNO; déc, nong thu dugc 1,344 lit khi
NO; (san pham khur duy nhat, ¢ dktc) va dd Y. Suc tir tirkhi'NH; (du) vao dd\Y, 'sau khi phan (ing xay ra hoan
toan thu dugc m gam k&t tiia. Phan tram vé khoi lugong cua Cu trong hon hop X va gia tri cua m lan luot 1a:

A.21,95% va 2,25 B. 78,05% va 2,25 C.21,95%va0,78 D. 78,05% va 0,78
Céu 75: Hoa tan hoan toan 8,362 g hdn hop gom Al viyMg vao dd'HNO3zlodng, thu dugc dd X va 3,136 lit (¢
dktc). Hon hop Y gém 2 khi khong mau, trong d6 c6-mot.khithéa nau trong khong khi. Khoi lugng cua Y la
5,18g. Cho dd NaOH du vao X va dun nong, khong ¢6 mi khat thoat ta. % khoi luong cua Al trong hon hop
ban dau 1a?

A. 10,52% B. 19;53% C..12,80% D. 15,25%
Céu 76: Cho 21 gam hén hop gdm 3 kim loai Fe, Cu,"Al tde-dung hoan toan véi lugng du dung dich HNOj; thu
dugc 5,376 lit hon hop hai khi NO, NO, ¢o ty khoi se véi Hg 1a 17. Tinh khoi luong muoi thu dugce sau phan tmg?

A. 38,2 gam. B./38,2 gam:. C. 48,2 gam. D. 58,2 gam.
Céu 77: Cho 2,16 gam Al tde-dyng vira du vg1 Volit dung dich HNO; 10.5 % (d = 1,2 g/ml) thu duoc 0,03 mol
mot san pham duy nhat hinhithanh'etia sinkhir ciia N*°. Tinh V ml dung dich HNO; da dung

A. 0,6 lit. B. 1,2'it. C. 1,8 lit. D. két qua khac.
Céu 78: Hoa tan 56 gam Fe vao m gam dung dich HNO; 20% thu dugc dung dich X , 3,92 gam Fe du va V lit
khi & dktc-gom2 khi NO, N,O._c6 khoi lugng 1a 14,28 gam. Tinh V?

A. 7,804 lit. B. 8,048 lit. C. 9,408 lit. D. két qua khac.
Cau79: Hfga tan hoan toan 17~,4 gam hon hop 3 kim loai Al, Fe, Mg trong dung dich HCI théy thoat ra 13,44 lit
khi ‘dktc. Néu cho 34,8,gam hon hop 3 kim loai trén tac dung véi dung dich CuSOy du, loc toan bd chat ran tao
ra r@ihoa tan hét vao dung dich HNOj3 dac nong thi thé tich khi thu dugc & dktc la

A1, 20t B. 22,4 lit. C. 53,76 lit. D. 76,82 lit.
Cau 80: K}}i ch0,9,6 gam Mg tac dupg hét vai dung dich H,SO, dam dic théy ¢6 49 gam H,SO, tham gia phan
ung tao muoi MgSO,, H,O va san pham khir X. Xac dinh cong thic cua X?

A. SO, . B. S. C. H,S. D. SO, , H,S.
CAu 81: Hoa tan hét 16,3 gam hon hop kim loai gém Mg, A! Vé’ Fe trong dung dich H,SO, dac, nong thu dugc
0,55 mol SO,. Co6 can dung dich sau phan trng, khoi lugng chat ran khan thu dugc 1a?

A. 51,8 gam. B. 55,2 gam. C. 69,1 gam. D. 82,9 gam.
Cau 82: Cho m; gam Al vao 100 ml dd gém Cu(NOs), 0,3M va AgNO; 0,3M. Sau khi phan tng xay ra hoan
toan thi thu dugc m, gam chét ran X. Néu cho m, gam X tac dung voi lugng du dd HCI thi thu duge 0,336 lit
khi (dktc). Gia tri m; va m, lan lugt 1a?

A. 1,08 va 1,56 B. 1,08 va 5,43 C. 8,10 va 5,43 D. 0,54 va 5,16
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Céu 83: Hoa tan hoan toan 12,42 gam Al bang dung dich HNO; loang (du), thu dugc dung dich X va 1,344 lit
(¢ dktc) hon hop khi Y gom hai khi 1 N;O va Ny. Ti khoi ctia hon hop khi Y so v6i khi H, 13 18. C6 can dung
dich X, thu dugc m gam chat ran khan. Gia tri cia m?

A. 97,98. B. 106,38. C. 38,34. D. 34,08.

Ciu 84: Cho 3,024 gam mot kim loai M tan hét trong dung dich HNO; lodng, thu dugc 940,8 ml khi NxOy (san
pham khir duy nhat, & dktc) c¢6 ti khdi di voi H, bang 22. Khi NyOy va kim loai M 1a?

A.NO va Mg. B. N,O va Al C. N,O va Fe. D. NO, va Al
Cau 85: Cl}o 6,72 gam Fe’ vao 400 ml dung dich HNO; 1M, dép khi pha’iq ung xay ra hoan toan, thu dugc khi
NO (san pham khtr duy nhat) va dung dich X. Dung dich X ¢6 thé hoa tan t6i da m gam Cu. Gia tri cia m 1a?
A. 1,92, B. 0,64. C. 3,84. D. 3,20.
Cau 86: H(‘)a tan hoan toan 14,§ gam hdn hop X g@)m Al va Sn bﬁng dun~g dich HCI (du), thu dugc 5,6 it H, (¢
dktc). The tich khi O, (¢ dktc) can dé phan Gng hoan toan vai 14,6 gam hon hop X 1a?
A. 3,92 lit. B. 1,68 lit. C. 2,80 lit. D 4,48 lit.
Cau 87: Hoa tan poén toan 20,8§§ gam mot oxit sat béng dung dich H,SO, dae; n()ng’thu duge dung dich X.va 3,248
lit khi SO, (san pham khtr duy nhat ¢ dktc). C6 can dung dich X, thu dugc m gam mudi sunfat'khan. Gia tfi ciia m 1a?
A.52,2. B. 48,4. C.54,0. D. 58,0.

Céu 88: Cho hdon hop gom 1,2 mol Mg va x mol Zn dung dich chtra 2 mol Cu**va 1 ' mol"Ag" dén khi cac phan
ung xay ra hoan toan, thu dugc mot dung dich chtra 3 ion kim loai. Trong'cac gia tri sau/day, gia tri nao cia x
thoa man truong hop trén?

A.15. B.1,8. C.2,0. D. 1,2
Ciu 89: Cho 2,24 gam bot sit vao 200 ml dung dich chita-hdon hop gom AgNO; 0,1M va Cu(NOs), 0,5M. Sau
khi cac phan tg xay ra hoan toan, thu dugce dung dich X va m'gam chit ran Y. Gia trj ciia m 14?

A. 2,80. B. 4,08. Cr2,16. D. 0,64.
Cau 90: Hoa tan hoan toan hh 0,01 mol Fe va 0,02\mol Fe,04 trong dd‘HZSO4 lodng du thu dugc dd X. Cho dd
KMnO, 0,01M (da duoc axit hoa) vao dd X cho téikhi xuathienh mau hong nhat, dén hét V ml. V cé gia tri 1a?

A. 200 B. 400 C. 600 D. 1000
Céu 91: Cho 8,4 gam Fe tac dung v6i HNOg loang. Sau khi phan g xdy ra hoan toan thu duoc khi NO, dung
dich A va con lai 2,8 gam chat ran khéng tan. €6 can,dung dich A thu dugc m gam muoi khan. Tim m?

A. 18 gam. B/21@gam. C. 25 gam. D. 24 gam.
Cau 92: Hoa tan hoan tean hh 0,02 mol FeS, va 0,03 mol FeS vao lu’qr}g du H,SO, dic nong thu dugc
Feg(SO4)’3, khi SO, va HzO Hap thushet SO, bang mét lwgng vira du dd thude tim thu duge dd Y khong mau,
trong suot, c6 pH = 2..Thétich dd.Y 1a?

A 11,4 lit B. 22,8 1it C.5,7lit D. 17,1 lit
Cau 93: Hén hop A gom Alva€u. Cho m gam A vao dung dich HCI déc, nong du thi thdy c6 33,6 lit khi thoat
ra (dktC).rCﬁrrlg lay m gam hon hep A cho vao dung dich H,SO, dac, ngudi du thi thay c6 33,6 lit khi thoat ra ¢
(dktc). Néu laysm gam hon hop A cho vao dung dich HNOjs loang, du thi thu duoc V lit khi thoat ra (dktc). Biét
rang khi cho A'vao dung dich HNO; loang, du chi thu dugc mot san pham khir duy nhat khong mau, héa nau
trong khong khi. Tim\V?

A. 448 B. 67,2 C.224 D. 54
Céu 94: Chia 1,24 gam hdn hop hai kim loai c6 hoa tri khong ddi thanh hai phan bang nhau:

- Phéan 1: Bi oxi hoa hoan toan thu dugc 0,78 gam hon hop oxit
- Phéq 2: Tan hoan toan trong dung dich H,SO, loang thu dugc V lit H, (dktc). Co can dung dich thu dugc
m gam muoi khan
1.GidtricuaV la:

A. 2,24 lit. B. 0,112 lit. C.5.61it. D. 0,224 lit.
2. Gia tri cua m la:
A. 1,58 gam. B. 15,8 gam. C. 2,54 gam. D. 25,4 gam.
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Phwong phap 6:
PHU'ONG PHAP SO’ DUNG PHU’'O'NG TRINH ION THU GON
6.1. Phwong trinh ion thu gon

Phuong trinh ion thu gon la dang dat gon cua mdt phan tng, n6 cho biét su két hop giita cac chat véi ion
hay ion voi ion dé hinh thanh chat méi.

Nhu vay, nhitng phan tng c6 chung ban chat, thay vi viét timg phan tng c6 thé viét chung lai thong qua
phuong trinh ion thu gon. Phuong trinh ion thu gon chi 4p dung cho phan tmg c6 ban chat dién li nén nhing
phéan tng khong c6 ban chat dién li khong str dung phuong trinh ion thu gon.

Phuong trinh ion thu gon thuong duoc két hop v6i phuong phap bao toan electron, bao toan dién tich,
tang giam khoi luong ...

6.2. Cac dang toan thudng gap
6.2.1. Phan rng axit — bazo, bai toan pH
Axit phan tng v&i bazo déu c6 chung ban chét 1a sy két ion H* voi OH™ dé tao!thanh-H,0.
H" + OH  — H);O

Vi du 1: Dé trung hoa 300 ml dung dich chita hdn hop HNOs, HCI, H,SO, c6 pH = 2.can dung dén V-lif dung
dich Ba(OH), 0,05M. Tim V?
A. 0,03 lit B. 0,006 lit C.0,121it D. 0,0151it

Giai:
pH=2 = [H"]=0,01 = n . =03.0,01=0,003
3 axit phan tng véi HNO; déu c6 chung ban chét:
H* + OH ,—>H,0

0,003 — 0,003
= Moy, = 203 =0,0015
0,0015
= Vason, =g g =003

= Phuong an A

6.2.2. Phan wng CO; vao dung dich bazo
Goi a, b1a sb mol ciia CO, tham gia phan tmg (1) va (2)
CO, + OH — HCO;, (1)
a — a - a
CO, + 20H" —» CO¥ + H),O (2
b - 2b — b

Dua trén co sé-etia phan tmg (1) va (2), bai toan CO, phan tng v6i bazo co thé giai theo phuong phap
dudng chéo (xem phuong phap 3) hay theo phuong phap do thi (xem phuwong phap 4) hodc c6 thé sir dung
phuong phap sir-dung chinh phuong trinh ion thu gon.

n
Goi t=—"2—
nco2
+Néut < 1. Chi xay ra phan tmg (1) tao thanh 1 muéi HCO;. Tacé:a=n . =n_, (trudnghop nayb=0)

+Néu 1< t < 2. Xay ra ca phan tng (1) va (2) tao thanh 2 mudi HCO; va CO%
a+b= ncoz( ) b= nco§* =Noy- ~Neo,
{ 2-0= e

a+2b=n_, (2) Heos =N¢o, =Ny, —n
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+Néut > 2.Chi xay ra phan tng (2) tao thanh 1 mudi COZ .Tacé b=n

=N¢y, (trudng hop nay a = 0)

coz2"

Vi du 1: Cho 3,36 lit khi CO; vao 100 dung dich chira hon hop NaOH 0,5M va Ba(OH), 0,8M. Sau khi phan
ung x4y ra hoan toan thu dugc m gam chat két ttia. Tim gié tri cia m?
A. 1,97 B. 15,76 C.11,82 D. 29,55

Gisi:
N, 021

Noo, =05, Ny, =0,21 =~ = n
co, |

=1,4 = Phan ung tao thanh 2 mudi

CO, + OH — HCO;, (1)
a —> a —> a
CO, + 20H - COy + HO (2
b —> 2b - b
N =0,21-0,15=0,06

3

n =0,15-0,06=0,09

Ap dung cong thirc tinh trén ta co:
HCO3
Phan tng (2) tao thanh CO?" s& két hop véi Ba®* trong dung dich dé ta thanh chatkét tiia theo phuong trinh
Ba** + CO? — BaCO,

0,08 0,06
0,06 <« 006 —0,06
= Mg,co, = 0,06. 197 = 11,82 gam

= Phuong 4n C

Vi du 2: Cho 44,8 li‘g khi CO, hép thu.hoan toan vao 1 lit dung dich chua hon hop NaOH aM va Ba(OH), 0,5M
thu dugc 78,8 gam két tia. Hay xac dinh\gia trivctia a?
A.19 B.2,9 C.24 D.14

Giai:
Neo, =2; Ngaco, =0,4
Phan tng sinh ra két tiia BaCOs tirc 13 phai c6 phan mg:
Ba* + CO) — BaCOs
Bd: 0,5
Pu: 04 « 04 <« 04
Nhu vay»CO2.da bivkét tia hét trong phan tmg trén. Ma CO2" dugc hinh thanh tir:
CO, + 20H" —» CO¥ + H)O (1)
04 <08 <« 04

Téng s6 mel CO; 1a 2 mol, dé ¢6 0,4 mol tham gia phan tng tao mubi trung hoa. Vay s6 mol CO, tham
gia phan Gng taomuodi axit la: (2 - 0,4) = 1,6 mol

CO, + OH — HCO; (2
16 — 16
Viy téng s6 mol OH™ da tham gia phan tng la: ZmoIOH’ =08 + 1,6 = 2,4mol
Téng s6 mol OH theo ala: (a + 1)
Véaytaco:a + 1 =24 = a=14
= Phuong an D
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6.2.3. Dung dich axit phan &ng véi mudi Cacbonat

Vi du 1: Cho tir tir 300 ml dung dich HCI IM vao dung dich chira hdn hop 0,05 mol Na,COs, 0,05 mol NaHCO;
va 0,1 mol K,COj3; dén khi phan tng xay ra hoan toan thu dugc V lit khi thoat ra & dktc. Tim gia tri ctia V?

A. 2,24 B. 3,36 C.4,48 D.5,6

Gidi:

=0,15; n =0,05; n, =0,3

n co¥ HCO;

Khi cho tir tir dung dich axit vao hdn hop chita dong thdi CO2™ va HCO; thi axit s& phan tmg COZ™ trudc.
H* + CO: — HCO;, (1
Th: 0,3 0,15
Pu: 0,15 « 0,15 —> 0,15
Trong giai doan nay chua c6 khi thoét ra. Sau phan tng (1) axit con du phéan (mg tiép dé sinh/ra khi, Lic
nay trong dung dich da ¢6 0,2 mol HCO;.
H* + HCO, - CO, + H,O
0,15 0,2
015 —» 0,15 — 0,15
= Vo, =0,15.22,4=3,36

= Phuong an B

6.2.4. Kim loai phan wng véi dung dich chira H* va NO;,

Cu+ HCl — Khong phan ting

Cu + NaNO; — Khong phan ung

Cu + NaNO; — Khong phan ting

Cu + NaNQO; + HClI — Khi khong mau hda nau trong khong khi.

Dung dich chtta hon hgp H'.va NQj céwai tré nhu 1a HNO3. Qua trinh viét phan g dang phan tir doi
khi gip kho khan vé san pham va mat thoi gian (dde biét trong bai thi tric nghiém, thoi gian 1a Vang). Viéc viét
phuong trinh dang ion thu gen's€ giai quyét nhting kho khan do.

Dé giai quyét nhitng bai toan phuc tap.dang ndy ngoai viéc sir dung phwong trinh ion thu gon con két hop
thém phuong phap bao toan dién tich; bae toan electron.

A+ H" + NO; — A™ + Sanphamkht + H,0

Vi du 1:¢Cho-3,2 gam Cu tdc dungvoi 100 ml dung dich hén hop HNO; 0,8M va H,SO, 0,2M (san pham khir
duy-nhat l1a khi-NO)=So gam muoi khan thu dugc 1a?

A. 7,9 gam va 0,672 lit B. 8,84 gam va 0,896 lit
C. 5,64 gamwa 0,448 lit D. 10,08 gam va 0,224 lit
Giai:

ne, =0,05; n, =0,12; nNog =0,08

Phuong trinh ion thu gon cuia phan g la:
3Cu + 8H" + 2NO; — 3Cu** + 2NO + 4H,0
Th: 0,05 0,12 0,08
Pu: 0,045«0,12 - 0,03 — 0,045 — 0,03
= Vno =0,03.22,4 = 0,672 lit
Dung dich thu dwoc sau phan tng bao gdm: Cu?* (0,045 mol)
Toan bo H* da hét nénSO?™ chuyén héa hét vio mudi: SO?~ (0,02 mol)

Phuong phap 6: Phwong phap sir dung phwong trinh ion thu gon
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S6 mol NO; 1a : 0,05 mol

Téng khdi luong mudi khan thu duoc la: mys = M

Cu 2+

+M . Mg

o =7,9 gam

= Phuong 4n A

6.2.4. Ban phén ung

_ Banphan ung co thé coi la mot dang cua phuong trinh ion thu gon nhung trong phuong trinh ion thu gon
day du co day du cac cac thanh phan “ban chat” cua phan tng con ban phan tng thi chi ¢6 mot nira. Chung ta
hay gap la ban phan Gng khir (sy khir). Ban phan tng khtr cho bi€t qué trinh hinh thanh sdn pham khtr nhu thé
nao.

Vi du 1: Khi cho m gam 2 kim loai 1a Al va Cu tac dyng vira du v6i V lit dung dich HNOg0,5M-thu dugc 6,72
lit khi NO duy nhat (dktc). Hay xac dinh the tich cia HNO; dem phan tng?
A 12 B.24 C.3,6 D(0,8

Giai:
Nno = 0,3 mol
C1: C6 thé tinh lugng HNO; tham gia phan (mg bang cach tinh (Xem phin/5.2.3)
ZI HNO, =n NO; (mudi) + n,, (trong san pham khir)
mo

C2: Str dung ban phan g khtr ta co:

4H" + NO; + 3e.—= NO, + 2H,0

1,2 «— 0,3
Vay Vo, = 1,2/0,5 =241t

= Phuong 4n B

6.2.5. Kim loai phan rng véi dung dich mudi
Kim loai phan tmg v&i dung dich mudi'dam bao theo nguyén tic chat khir manh s& phan wng véi chat oxi
héa manh trude sau d6 méi dén chat oxi hda yeu'sau.

Vi du 1:Nhing mot thanh sat nang 100, gam'yao100 ml dung dich hdn hop gdm Cu(N03)2, 0,2M va AgNO;
0,2M. Sau mt thf‘ﬁ giandlay thgnh Kim loaivra, rua sach lam kho can dugc 101,72 gam (gia thiét cac kim loai tao
thanh déu bam hét vao thanh sat). Khoilugngsat da phan tng 1a?

A. 2,16 gam. B. 0,84-gam. C. 1,72 gam. D. 1,40 gam.

Giai:
C1: Giaibai toan'theo phuong phap bao toan electron
C2: Giat bai toan thee phuong phap st dung phuong trinh ion thu gon két hop ting giam khdi luong hodc
bao toan'khoi luong.
Cho Kim loai Fe vao dung dich chtra hdn hop Ag* va Cu®' thi Fe phan ing véi Ag® trude
Fe + 2Ag" — Fe*¥ + 2Ag
0,01 « 0,02 - 0,02
Sau d6 véi Cu®*
Fe + Cu* — Fe” + Cu
X — X - X
Ta c6: mg, (ban dau) — Mg, (phan Gmg) + meyg o = 101,72
< 100-56(x + 0,01) + 0,02.108 + 64x = 101,72
< x=0,015
— Vay khéi lugng cua Fe dd phan tng 1a: (0,01 + 0,015).56 = 1,4 gam
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Cau1: D¢ phan tmg hét 20 gam hén hop axit HCI, HNO; va H,SO, can ding vira di 200 ml Ca(OH), 1M.
Hay tinh khoi lugng muoi khan thu dugc sau khi ¢6 can dung dich sau phan Gng?

A. 27,6 B. 31,2 C.348 D. 33,0
Cau 2: Khi tron nhimg thé tich bing nhau ciia dung dich A ¢6 pH = 13 va dung dich B ¢6 pH.= 2 thi thu dugc
dung dich c6 pH bang

A. 12,95 B. 12,65 C. 135 D. 1,05
Cau 3: X la dung dich H,SO, 0,02M, Y la Qung d%ch NaOH 0,035M. Khi tron 1an dung-dich X ¥6i dung dich
Y ta thu dugc dung dich Z c6 thé tich bang tong thé tich hai dung dich.mang trén va ¢6 pH'=2. Ti 1¢&.thé tich
gitrta dung dich Y va dung dich X la

A 1:2 B.2:1 C.3:2 D.2:3
Cau 4: Cho V lit dung dich Ba(OH), 0,025M vao 100ml dung dich gdm HNO3 va/HCI'(c6 pH = 1), thu duoc
dung dich c6 pH =2. Gid tricua V la

A. 0,60. B. 0,45. €r0,15. D. 0,25.
Cau 5: Cho hdn hop gdom 1,12 gam Fe va 1,92 gam Cu vao 400 ml'dung dich chira hdn hop gdm H,S0, 0,5M
va NaNO; 0,2M. Sau khi cac phan mg xay ra hoan toan,\thu dugc dung,dich X va khi NO (san pham khir duy
nhat). Cho V ml dung dich NaOH 1M vao dung dich X thi lugng két tiia thu dwoc 1a 16n nhat. Gia trj t6i thiéu
cua 'V la?

A. 240 ml. B. 120 ml. C360 ml. D. 400 ml.
Cau 6: Cho tir tir 150 ml dd HCI 1M vao 500 mI'dung dich A,gom'Na,CO; va NaHCOj thi thu dugc 1,008 lit
khi (dktc) va dung dich B. Cho dung dich B-tac dung vai dung,dich Ba(OH), du thi thu dugc 29,55 gam ket tua.
Nong d6 mol ctia Na,CO3va NaHCOj3 trong dung dichvA lanluot 1a?

A. 0,18M va 0,26M B.0,21M va(,18M C. 0,21M va 0,32M D. 0,2M va 0,4M
Cau7: Hip thy hoan toan7,84 lit CO, (dktc)wao 200 ml dung dich chua hén hgp NaOH 1M va KOH aM.
Sau khi phan ting xay ra hoan toan thu dung dich AsLam bay hoi can than dung dich A thu dugc 36,5 gam muoi
khan. Hay tim gia tri(cua a?

Al B.2 C.15 D.25
Cau 8: Hap thy hoan toan V(lit) €O, (dktc) vao binh dung 200ml dung dich X (NaOH 1M va Na,CO; 0,5M).
Két tinh-dung dich thu dugc sau phan mg (chi 1am bay hoi nudc) thi thu dugc 30,5g chat ran khan. Gia tri clia
Via?

A. 6,72 B.7,84 C.5712 D.5,6
Cau 9:¢ Hoa tan 0,56'gam Ee vao 100 ml dung dich hon hop HC1 0,2M va H,SO,4 0,1M thu duoc V lit H, dktc.
Tinh V?

A.179;2 ml. B. 224 ml. C. 264,4 ml. D. 336 ml.
Cau 10: Cho 2,24 gam bdt sit vao 200 ml dung dich chtra hdn hop gom AgNO3 0,IM va Cu(NO3), 0,5M. Sau
khi phan mg xéy‘ra hoan toan, thu duoc dung dich X va m gam chat rin Y. Gia tri cia m 1a?

A. 2,80. B. 4,08. C. 2,16. D. 0,64.
Cau 11: Cho hdn hop gém 2,7 gam Al va 5,6 gam Fe vao 550 ml dung dich AgNO3 IM. Sau khi phan tng xay
ra hoan toan thu dugc m gam chat ran. Tim m?

A. 59,4 gam. B. 64,8 gam. C. 32,4 gam. D. 54 gam.
Céu 12: Cho 1,2 gam Mg vao 100 ml dung dich hdn hop gém HCI 1,5M va NaNOj; 0,5M sau phan tmg chi thu
duogc V lit khi dang don chat (khong c6 phan tng san pham khir nao khac). Thé tich V (dktc) bang?

A. 0,224 1it. B. 0,56 lit. C. 1,12 1it. D. 5,6 1it.

Cau 13: Cho Cu du vao V lit dung dich HNO; 4M dugc V, lit kh1 NO, cho Cu du vao V lit dung dich chtra
HN03 3M va H2804 IM thu dlI'Q’C Vg lit khi NO (Vl, V2 do dktC) Moi quan hé Vl va Vg 1a?
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A. Vl = V2. B. V1 > V2. C. V1 < V2. D. két quél khac.
Céu 14: Cho 7,36 gam hon hop X g(“)r’n Fe va Mg vao 200 ml dd HNO; 3M va HCI 1M thu duge dd Y va 3,584
lit khi NO duy nhat (dktc). Hay cho biét dd Y c6 thé hoa tan t6i thi€éu bao nhiéu gam Cu?

A.3,84 gam B. 5,12 gam C.6,4gam D. 7,68 gam
Cau 15: D6 tir tir dén hét 100 ml dung dich AgNO; 2,5M vao 100 ml dung dich FeCl, 1M thu duge m gam két
tda, m co gia tri la

A. 34,1 gam. B. 28,7 gam. C. 10,8 gam. D. 25,1 gam.
CAau 16: Thyc hién hai thi nghiém: Cho 3,84 gam Cu phan tng véi 80 ml dung dich chira HNO3 1M thoat ra V,
lit NO. Cho 3,84 gam Cu phan tng véi 80 ml dung dich chirta HNO3 1M va H,SO,4 0,5M thoat ra V, lit khi NO
(cac khi do cung dktc). Quan hé gitta V; va V; la

A. V2 = Vl. B. V2 = 2V1 C. Vg = 2,5V1. D. V2 = 1,5V1.
Cau 17: Cho 1,2 gam Mg vao 100 ml dung dich hdn hop gém HCI 1,5M va NaNO3; 0,5M'sau phe}n ung chi thp
duogc V lit khi dang don chat (khong c6 phan ung san pham khir nao khac) va dungdich A. Khoi lwgng muoi
khan khi ¢6 can dung dich A 1a?

A. 8,47 B. 7,675 C.9 D. 5,545

Céu 18: Hoa tan 2,7 gam Al vao 100 ml dung dich hdn hop gdm/NaNO3 0,3M va NaOH",2M. Sau khi két
thic cac phan tng thu duoc V lit khi ¢ (dktc). Gia tri ciia V va s6 mol NaOH con du 1a:

A. 1,12 lit va 0,09 mol B. 1,344 lit va 0,02 mol

C. 0,672 lit va 0,04 mol D. 0,672 lit va 0,05'mol

Cau 19: Hép thy hoan toan 11,2 lit khi CO, (dktc) vao 200 ml‘dung dich hén hop gdm KOH aM va Ba(OH),
IM. Sau phan trng hoan toan thu dugc 19,7 gam két tta."Gié tri cva a:

A. 2. B. 1. C. 4 D. 25.
Céu 20: Hap thu hoan toan 2,688 lit CO, (dktc vao 2.5 litidung.dich Ba(OH), aM, thu duoc 15,76 gam két tua,
giatrictaala

A. 0,04M. B. 0,05M. C. 0,35M. D. 0,140M.
CAau 21: Thém tir tir dén hét dung dich.chira 0,03 mol HCI'vaoe dung dich chira 0,02 mol K,COjs luong CO, thu
duoc (dktc) 1a?

A. 0,112 1it. B. 0,336 lit. C. 0,224 lit. D. 0,448 lit.
Cau 22: Cho tr tir dung dichychird'a mol HCI véo dung dich chira b mol Na;CO; ddng thoi khudy déu, thu duge
V lit khi (dktc) va dung dich X:,Cho nudc voi trong du vao dung dich X thay co két tua xuat hién. Viet bieu
thirc lién h¢ gitta V, a,b ?

A.V =112(a-b). B.V =22,4(ath). C.V =112(atb). D. V =22,4(a-b).
Cau 23: Cho tirtu V lit dung dich Na,CO3 1M vao V, lit dung dich HCI 1M thu dugc 2,24 lit CO, (dktc). Cho
tu tir Vi lit HCIIM. vao V lit dung dich Na,CO3 1M thu dugc 1,12 lit CO, (dktc). Vay V va V; tuong ung la :

AV = 0,2lit; V= 0,25 1it B.V=0,251it; V;=0,2 lit

C.V=0;151it;V, 0,2 lit D.V=0,2lit;V,=0,15lit
Cau 24: Mot dung dich A chira a mol N;}HC03 va b mol Na,COs, lghi cho thém (a+b) mol CaCl, hodc (atb)
mol‘Ca(OH), vao dung dich A thi lugng két tua trong hai truong hop lan luot?

A. 100(asb) gam'va 100(a+b) gam. B. 100a gam va 100a gam.

C. 100b gam va 100b gam. D. 100b gam va 100(a+b) gam.
Cau 25: Thém tir tir 300ml dung dich HCI 1M vao 200ml dung dich hdn hgp gom Na,CO; 1M va NaHCOj5
0,5M dugc dung dich A va giai phong V lit khi CO, dktc . Cho thém nudce voi vao dung dich A t6i du thu duoc
m gam k&t tda trang. Gia tri cia m va V 1a?

A. 15 gam va 3,36 lit B. 15 gam va 2,24 lit C. 10 gam va 3,36 lit D. 20 gam va 2,24 lit
Céu 26: Cho m gam hon hop Zn va Fe tac dung CuSO, du. Sau khi két thuc cac phan tmg loc b6 dung dich thu
duoc m gam bot ran. Tinh thanh phan phan tram theo khoi lugng ciia Zn trong hon hop ban dau.

A.90,27%. B. 85,30%. C. 82,20%. D. 12,67%.
Cau 27: Dung dich X chira hdn hgp gom Na,COs 1,5M va KHCO; 1M. Nho tir tir timg giot cho dén hét 200 ml
dung dich HCI 1M vao 100 ml dung dich X sinh ra V lit khi (dktc). Gi4 tri cua V 1a?
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A. 4,48. B. 1,12. C. 2,24 D. 3,36.
Cau 28: Hoa tan a gam hon hop Na,CO3 va KHCO; vao nudc dé dugc 400 ml dung dich X. Cho tur tir 150 ml
dung dich HCI 1M vao du’ng dich X, thu dugc dung dich Y va 1,008 lit khi (dktc). Cho Y tac dung véi Ba(OH),
du, thu dugc 29,55 gam két tua. Gia tri cua a la?

A. 21,03 B. 10,60 C. 13,20 D. 20,13
Cau 29: Hép thu hoan toén‘ 1,568 lit CO; (dktc) vao 500ml dung dich NaOH 0,16M thu dugc dung ’dich X.
Thém 250 ml dung dich Y gom BaCl, 0,16M va Ba(OH), a mol/l vao dung dich X thu dugc 3,94 gam két tia va
dung dich Z. Tinh a?

A. 0,04M B. 0,02M C. 0,015Mm D. 0,03M
Cau 30: Dung dich X th'xa 0,1 mol FeCl,, 0,2 mpl FeSO,. Tinh thé tich dung dich KMnQ, 0,8M (trong mbi
truong axit H,SO,4) da dé oxi hoa hoan toan cac chat X 1a?

A. 0,145 lit. B. 0,125 lit. C. 0,095 lit. D. 0,075 lit.
Cau 31: Cho m gam Al vao 100 ml dung dich chtta Cu(NO3), O,}M va AgNO;3; 0,3M thu.dugc chét rin.A. Khi
cho A tac dung vai HCI du thu dugce 0,336 lit khi .Gia tri m va khoi luong Atla?

A. 1,08gva5,16g B. 1,08g va 5,43¢g C.0,54gva s,16g D.8,1gva 5,24¢
Cau 32: Cho bt sat vao dung dich chira hon hgp gom 0,02 mol AgNO3 va 0,01 mol, Cu(NOs)s. Saukhi céc
phan tng ket thic, thu dugc 3 gam chat ran Y. Vay Y bao géom?

A. Ag, Fe, Cu. B. Ag, Fe. C. Ag, Cu. D. Fe)Cu.
Cau 33: Hon hop X gdm CO va NO ¢6 ti khoi hoi so v6irH; 12 1445. V(1) honhop X tac dung vira di véi 1,6g
O, dugc hon hqp‘Y. Cho Y suc Vég 200 ml dung dich NaOH.2M duoc 200ml dung dich A. So6 chat tan trong
dung dich A va nong d6 ciia mot chat trong dung dich ‘A 1a

A.4va0,25M B. 4 va 0,20M C. 3wva0,20M D.3va0,25M

Cau 34: Ngam mot 14 kém nang 100 g trong 100ml dung dichchira Cu(NO3), 3M 1an v6i Pb(NOs), 1M. Sau
phan tmg, 1ay 14 k&m ra khoi dung dich, rira nhe, siy khé, dém can thay 14 kém c6 khéi lugng 1a:

A.1139g. B. 749. C.139,9¢g: D.90g.
Cau 35: Cho 10,8 gam hdn hop A gom Mg va Fe tac dung’'v6i 500 ml dung dich AgNO; 0,8M, sau khi phan
Umg xay ra hoan toan thu dugc dung dich Bva 46 gamichat ran D. Thanh phéan % khoi lugng cua mét kim loai
trong hon hop A 1a?

A. 22,32% B.25,93% C. 51,85% D. 77,78%
Ciau 36: Cho hon hgp X (Cu, Zn) vao 500 ml dungdich Fe;(SO4)3 0,5M, khi phén ting két thiic thu dugc dung
dich Y va chét rin Z| Cho Z'vao dung dich H,S0, loang khong thdy khi thoat ra. Dung dich Y cho tac dung v&i
dung dich NH; du dugc m-gam két taanGia tri cia m 1a?

A. 45,0. B. 69,5. C. 90,0. D. 27,5.
Cau 37: Dung dich X chtra 0;01'mol Fe(NOg); va 0,15 mol HCI c6 kha néng hoa tan t6i da bao nhiéu gam Cu
kim loai? (Biét NO.la san pham khi/duy nhat)

A, 3,92 gam. B. 3,2 gam. C. 2,88 gam. D. 5,12 gam.
Céu 38: hanh haj thi nghiém; Cho m gam Fe du tac dung V, lit dung dich Cu(NOs), IM. Cho m gam Fe du vao
V> lit dung, dich AgNOg 0,IM. Sau khi phan ng xdy ra hoan toan, khoi luong chat ran thu dugc ¢ hai thi
nghiém déu bang nhau.«Gia tri V1 so voi V, 1a?

A. V= Vy B.V;=10V,. C.V;=5V,. D.V;=2V,
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Phwong phap 7:
PHU'ONG PHAP TANG GIAM KHOI LUONG

7.1. Co sé phuong phap

Trong phan tng hoa hoc, su bién doi tur chét nay sang chit khac kém theo su ting hodc giam vé khéi
lugng. Khoi lugng tang hodc gidm bao nhi€u cé moi lién h¢ chat ché véi ti 1€ mol cua cac chat.

Dua vao su tang hodc giam khéiv luong khi chuyén hoa 1 rnolrchét X sang 1 hay nhiéu mol cbét Y (khong
quan tdm cac dang trung gian) ta co thé tinh dugc s6 mol cta cac chat lién quan va ngugc lai néu biét s6 mol cua
cac chat lién quan thi ta cling c6 thé biét dugc khodi lugng tang hay giam bao nhiéu.

Vi du: 1 mol CH;0H — 1 mol CH;ONa khdi lugng ting 1én 22 gam

= 0,1 mol CH3;0H phan ting, khdi luong tang 2,2 gam. Hodc ngugc lai.

Dé lam duoc bai toan theo phuong phap ting giam khdi luong can:

+ Xac dinh dang ti 1¢ gitta cdc chat d biét v6i chat can xéc dinh (thuong khong quan tm t6i dang trung
gian), dé lam dugc diéu nay thuong ap dung bao toan nguyén to.

+ Vi ti 1¢ da xac dinh nhu trén thi khdi luong ting hay giam bao nhiéu.

7.2. Cac dang toan thuong gap
7.2.1. Kim loai phan @ng véi dung dich axit

Vi du 1: Cho m gam hdn hop kim loai Al va Fe phan tng vira du véi V litdung dich HCL0,2M cho t6i khi khi
ngung thoat ra thu dugc dung dich D. C6 can dung dich D.thu dugc (m+ 3,55) gam chat ran khan. Tinh V cua
dung dich HCI da dung?

A. 0,5 it B. 0,4 lit C. 11it D. 0,8 lit

Gisi:
Kim loai + HCl =3 Mubi + H,
Tir m gam (Al + Fe) —* (AP, Fe* ,Cl") (m A 3,55). Khoiluong ting 1én 1a khdi luong CI thém
vao (3,55 gam)
. 3,55
= ncr =NHci (phan ll'l’lg) = E =0,1

0,1 ,
=Vha = ﬁ =0,51it

= Phuong an’A

7.2.2. Khir oXit-kim loai
M,0, # CO (H,) — Chétrin X + Honhop khi Y
Mac du khong biét chit ranX bao gdm nhitng gi nhung }(héi lugng X giam so voi MO Khéi lwong
giam-chinh la khoi lwgng Oxi cta oxit mat di cling chinh bang khoi lugng tang thém ctia hon hop CO (Hy).

Vi du 1:.Dan luéng khi CO.di qua 40 gam hdn hgp CuO, Fe,03sau mot thoi gian thy khoi lwong chét ran trong
binh giam con 33,6-gam. Dan toan b khi sinh ra tir phan g trén vao dung dich nudc voi trong du thu duge m
gam ket tua. Gid tri-euam la?

A. 78,8 gam B. 40 gam C. 30 gam D. 60 gam

HDG:
Z. . X ., M . . x . 61 4
Khoi lugng oxit ban dau giam bang khoi lugng oxi mat di. mg = 40 — 33,6 = 6,4 gam = ng = 16 =0,4

CO+0 — CO

04 —> 04
C02 + Ca(OH)Z —> CaCO3 + Hgo
0,4 - 0,4

Khéi lugng két tna 1a: 0,4.100 = 40 gam
= Phuong an B
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7.2.3. Kim loai tic dung véi mudi

Vi dy: Cho m gam hon hop bot Zn va Fe vao lugng du dung dich CuSO,. Sau khi két thuc phan g loc bo
phén dung dich thu dugc m gam bt ran. Thanh phan % theo s6 mol ciia Zn trong hon hgp ban dau la:

A. 90,28 % B. 85,30 % C. 88,89 % D.11,21 %

Zn + Cu®* — Zn** + Cu
Theo phuong trinh: 1 mol Zn (65 gam) tao ra 1 mol Cu (64 gam) giam 1 gam
xmolZzn — xmolCu — giamx gam

Fe + Cu”™ — Fe’* + Cu
Theo phuong trinh: 1 mol Fe (56 gam) tao ra 1 mol Cu (64 gam) ting 8 gam
ymolFe — ymolCu — ting 8y gam
Do khdi luong trude va sau khong d6i nén khdi luong giam (mat di) va khoéi lugng tang(thém vao) 1a
bang nhau:
& X =8y
Chony=1=x=8

= % S6 mol cua Zn 1a: 2.100% =88,89%

= Phuong an C

e CAUHOI ON TAP

Céau 1: Nung mot hdn hop gérp a mol FeC03,’b mol FeS, trong binh kin khong khi du. Sau khi phan tmg hoan
toan dua binh v€ nhigt d9-ban daw, thu duoc chat ran duy nhat 13 Fe,O3 va hon hop khi. Biét ap suét trong binh
trudc va sau phan ing bangnhau, moi lién'hé¢ gitia a va b 1a? (khong dang ké)

A.a=0,5b. Bra=Db: C.a=4b. D.a=2b.
Cau 2:  Hoa tan24 gam hénhop 2 kim loai X, Y bang dung dich HCI thu dugc 26,84 gam mudi. Thé tich H,
thu dugc (dktc) 1a?

AT, 12 1t B:0,896 lit. C. 1,344 1it. D. 0,672 lit.
Cau 3: 5Ly 2,98 gam hdn hop X gébm Zn va Fe cho vao 200ml dung dich HCI 1M, sau khi phan ng hoan
toan,ta c6 can (trong di€u kién khong c6 oxi) thi dugc 6,53 gam chat ran. Theé tich khi H; bay ra (dktc) 1a?

A. 0,56 lit. B. 1,12 1it. C. 2,24 1it. D. 4,48 lit.
Cau4: Cho ludng khi CO di qua f)ng sit dung 6,3 gam hon hop FeO va Fe,O3 dun nong. Sau khi két thuc
phan tng khoi lugng chat ran trong 6ng str la m gam. Cho khi di qua khoi 6ng st hap thu vao nuge véi trong c6
5 gam két tua, khoi lugng m ban dau 1a?

A. 55 gam. B. 5,8 gam. C. 6,0 gam. D. 6,4 gam.
Cau 5: Nupg 99’,9 gan hén hop gf”)m Na,CO3; va NaHCOj5 cho (jén khi khoi lugng hon hop khong ddi duoc
68,9 g chat ran. Néu cho 99,9¢g X vao dung dich HCI du thu dugc toi da bao nhiéu lit CO, (dktc)?

A. 14,56 lit B. 25,76 lit C.23,52 it D. 19,04 lit
Ciu 6: Nung m gam héq hop X g0m Cu(NOs), va AgNO; trong binh kin khong chira khong khi, sau phan
mg hoan toan thu dugc chat ran Y va 10,64 lit hon hop khi Z (dktc). Cho Y tac dung v6i dung dich HCI du, keét
thtic phan ing con lai 16,2 gam chat ran khong tan. Gia tri ctia m 1a?

A. 44,30. B. 52,80. C. 47,12, D. 52,50.
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Ciu7: Dem nung néng m gam Cu(NOj3), mot thoi gian roi dung lai, lam ngudi va dem can thay khoi luong
giam 0,54 gam so voi ban dau. Khoi lugng muoi Cu(NOs), da bi nhiét phan la

A. 1,88 gam. B. 0,47 gam. C. 9,40 gam. D. 0,94 gam.
Cau 8: Nhing mot thanh sat nang 100 gam vao 100 ml dung dich hdn hop gém Cu(NO3)g 0,2M va AgNOs3
0,2M. Sau mot théi gian lay thgnh kim loai ra, r}’ra sach lam kho can dugc 101,72 gam (gia thiét cac kim loai tao
thanh déu bam hét vao thanh sat). Khoi lugng sat da phan tng la?

A. 2,16 gam. B. 0,84 gam. C. 1,72 gam. D. 1,40 gam.
Cau9: Cho hc?)n’h()’p X gdom NaCl va NaBr tac dung véi dung dich AgNOs dur thi luong két tua thu dugc sau
phéan rng bang khoi lwong AgNO; da tham gia phan ung. Thanh phan % khoi lugng NaCl trong X 1a

A. 27,88%. B. 13,44%. C. 15,20%. D. 24,50%.
Cau 10: Nhing thanh Zn vao 200 ml dung dich CuSO,. Sau mot thoi gian ldy thanh Zn vao dem. can thay khoi
luong thanh Zn giam 0,1 g. Cho dung dich NaOH du vao dung dich sau phan tmg thu dugc'4,9 g ket tua. Tinh
Cwm cua CuSQO, ban dau?

A.0,5M B. 0,75M C.1,0M D. 1;25M

Céu 11: Cho 27,4 gam Ba vao 200 gam dung dich CuSO4 16%, sau cac phan tng hodn teanithu dugc dung
dich X. Dung dich X c6 khoi Iugng thay doi so voi khoi lugng dung dich CuSOy4ban dau la

A. giam 38,4 gam. B. tdng 27,0 gam. C. giam 38,8 gam. D.giam 39,2 gam.
Cau 12: Hdn hop X gdbm NaBr va Nal. Cho hén hop X tan trong nudc thu dugce dung dich'A. Néu cho brom du
vao dung dich A, sau phan rng hoan toan, c6 can thay khoi-lwgng muoi lghan t,hu duoc giérp 7,05 gam. N&u suc
khi clo du vao dung dich A, phan tmg hoan toan, ¢6 can dung dich thdy khoi lugng mudi khan giam 22,625
gam. Thanh phan % khoi lugng cua mot chat trong hon hep X(la

A. 39,1% B. 64,3% C. 47,8% D. 35,9%
Céu 13: Hoa tan hoan toan 80 gam hén hop X gdm CuS©,, FeSO, va Fey(SO4); trong do S chiém 22,5% vé
khoi lugng trong nudc duge dung dich X. Thém NaOH du vao X, Toe két tua dem nung trong moi truong khong
c6 khong khi dén khoi lugng khong doi thu dugea.gam chat ran Y- Gia tri ciia a va b lan luot 1a?

A. 30 gam B. 40/gam C.350am D. 45 gam
Céu 14: Chia 156,8 gam hén hop L gdm FeO, Ee30,,\Fe,O5-thanh hai phan bing nhau. Cho phan thir nhat tac
dung hét voi dung dich HCI du dugc 155,4'gam mu6i khan. Phan thtr hai tac dung vira du vo6i dung dich M la
hon hgp HCI, H,SO,4 loang thu dugc 167;9 gammudi khan. S6 mol cua HCI trong dung dich M 1a?

A. 1,75 mol B.\1,50 mol C. 1,80 mol D. 1,00 mol
Cau 15: Cho 1,84 g hon hophai mudi ACO; vaBCO; tac dung hét voi dung dich HCI thu duge 0,672 lit CO, (dke)
va dung dich X. Khoi lugng muéi cua dung dich X 1a?

A. 2,17 gam B. 3,17 gam C. 4,17 gam D. 2,6 gam
Cau 16: Hoa tan-13,8 gam hon hop X gf”)m Li, Na,’ K vao nuéc thu dugc V lit khi H, (dktc) va dung dich Y.
Suc CO, du vao dung'dich Y thu duge 50,4 gam mudi. Gid tri cua V la

A. 5,60. B. 8,96. C. 13,44. D. 6,72.
Céu 17: Nhing m¢t thanh Mg vao 200 ml dung dich Fe(NOs); 1M, sau mét thoi gian liy thanh kim loai ra can
lai thay khai lugng.tang 0,8 gam. Khoi lugng Mg da phan tng la:

A 4,1 gam. B. 3 gam. C. 4,8 gam. D. 1,44 gam.
Cau 18: Cho V lit dung dich Z chuira dong thoi FeCls 1M va Fey(SOy4)s 0,5M tac dung VO’I dung dich Na,CO; co

du, phan mg két'thiic thay khdi lugng dung dich sau phan tmg giam 69,2 gam so véi tong khdi lugng cua cac
dung dich ban dau. Gia tri cia V la:

A. 0,2 it. B. 0,24 lit. C. 0,237 lit. D. 0,336 lit.

Céu 19: Nung 46,7 gam hén hop Na,CO;3 va NaNOs dén khdi luong khong dbi thu dugc 41,9 gam chat rén.
Khoi lugng Na,COj trong hon hop dau la

A. 21,2 gam. B. 25,5 gam. C. 21,5 gam. D. 19,2 gam.

Cau 29: Suc hét mot lugng khi clo vao dung dich hon hop NaBr va Nal, dun néng thu duoc 2,34 g NaCl. Sé
mol hon hop NaBr va Nal da phan tng la

A. 0,1 mol. B. 0,15 mol. C. 0,02 mol. D. 0,04 mol.

Phwong phap 7: Phwong phap tiang giam khéi lwong
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Phwong phap 8:
PHUONG PHAP QUY pOI

8.1. Nguyén tic

Phwong phap quy d6i nham muc dich dura bai toan ban dau tir dang hdn hop phirc tap thanh dang don gian
hon. Tur @6 lam cho phép tinh tré 1én don gian hon.

Quy ddi phai dam bao theo nguyén tic: + Bao toan vé nguyén t6 va khdi luong ciia chiing

+ Bao toan sb oxi hoa

Viéc hinh thanh phuong phap quy ddi dua trén co s¢ da biét la:

i 1. OXi:[ Fe§O4 duoc coi nhu le‘~1 hdn hop FeO va Fe,03 voi s6 mol nhu nhau. Tuy vao truong hop cu thé, ta

c6 thé quy doi hon hgp nay thanh hon hop kia va ngugc lai.

2. Hon hop gém Fe, FeO, Fe,0s, Fe;0, c6 thé coi nhu 1 hdn hop cua (Fe v6i Fe,03) hode (FeO va Fe,05)
hodc (Fe,03 voi Fes0,) hodc (Fe, FeO, Fe,03)

3. Pirit Sit FeS, duoc coi 12 hdn hop cua FeS va S. Hodc Cu,S dugccoi la hon hop.CuS va S.
8.2. Cac dang toan thudng gap
8.2.1. Quy dbi nhiéu chit thanh 2 hoic 1 chat

Vi du 1: Cho hdn hop X gdm céc oxit FeO va Fe,O; véi s6 mol bang nhau vao dung/dich'H,SO; loang, du. Pén
khi phan ung xay ra hoan toan thu Vduqc dung dich D. Suc khi NH3 dén du vao glung dich D, loc b két tua va
dem nung ngoai khong khi dén khoi luong khong doi thi thu.duge 24,0 gamichat ran--Khoi lugng cua FeO va
Fe,O3; tuong tng trong hon hop X?

A.3,6val B.7,2va 16,8 C.7.2val6 D.8val6

Gidi:

Co thé so do hoa bai toan nhu sau:

FeO, Fe,0; —"—» Fe?*, Fe** - v 5 Fa(OH),, Fe(OH); —2— Fe,0;
Vi FGO’Vé Fe,O5 co $6 mol nhy.nhau nén c6 thé coi day la Fe3O,. Chu trinh cua bai toan 1a chu trinh bao
toan nguyén to Fe nén ta co:
2Fe;04 — 3Fe,03
0,1 <« 0,5
= Npeo = 0,05 = MEx=0,05.72 = 3,6'gam
= Ngo, =005 = M, , =0,05.160=8gam

= Phyong 4n A

Vi du 2: Oxi héa'cham m gam Fe ngoai khong khi thu dugc 12 gam hén hop A gé)m feO, Fe,03, Fe;0,4 va Fe
du. Hoa tan' A vira diuvua di'bdi 200 ml dung dich HNO; thu duge 2,24 lit NO duy nhat (dktc). Tinh m?

A. 10,08 gam. B. 8,4 gam. C. 5,6 gam. D. Khong xéc dinh dugc

Giai:
C6 thé so ddhda bai toan nhur sau:
Fe —2.5 Fe FeO, Fe,0;, Fe0, — ™% 5 Fe** + NO
Ngoai cachigiai dua vé cong thirc nhu trong phan str dung phuwong phap bao toan electron (xemvphﬁn
phuong phap 5), trong phan nay s& cung cap thém cho cac em phuong phap quy doi. C6 nhicu cach quy doi sau
day 1a 3 trong s0 do6:
Cach 1: Quy hon hop (Fe, FeO, Fe;0,, Fe,0s3) thanh hon hop (Fe, va Fe,03)

Fe —%— Fe, Fe,0; — ™ Fe** + NO

Nhu vay c6 thé dé dang nhan thiy khi Fe, Fe,Oj; tic dung véi HNO; chi ¢6 Fe tham gia phan tmg oxi hoa
khtr. Theo bao toan ta co:

+5 +2 +3
N + 3 —> N Fe - 3e — Fe
03«01 0,1« 0,3

Phwong phap 8: Phwong phap Quy doi
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Vay khdi lugng cta Fela: 0,1.56 = 5,6 gam
= Mg =12-56=6,4 = Me (trong Fe,05) = %.2.56 =4,48

Viy khéi luong Fe ban dau chinh 1a khdi luong Fe ¢ trong hdn hop oxit : 4,48 + 5,6 = 10,08 gam

Cich 2: Quy doi hon hop (Fe, FeO, Fe;04, Fe,03) thanh (FeO va Fe;0,)
Fe —% FeO, Fe;0, — ™% 5 Fe* + NO
Khi hdn hop oxit phan (mg véi HNO; thi ca 2 déu tham giam phan (g oxi héa khi:

Goi $6 mol ctia FeO va Fe;0, 1an luot [a a va b.

+2 +3
Fe - 1le —> Fe

+5 +2
N + 3¢ — N a—a
+8/3 +3
03«01 3% .1e - 3Fe
3b—>b

Taco: 72a + 232b=12 (1)
a+b=03 )

Giai hé (1) va (2) ta c6: a=0,36 va b =-0,06

= Tong khdi lwong cua Fe 1a: 0,36.56 —0,06.3.56 = 10,08

8.2.2. Quy d6i hdn hop vé cac nguyén to twong ing

(Vi du trén)

Céach 3: Quy d6i hdn hop (Fe, FeO, Fe30,4, Fe,03)thanh (Fe va O)
0y Fe HNO, Fe*

@) § 0%
Goi a, b 1an luot 1a s6 mol cua Fe va O..Ta c6; 56a%t+ 16b =12 (D)

Fe + NO

+5 +2 0 +3
N +3e—> N Fe - 3e » Fe
0,3« 0,1 a— 3a
0 -2
O +2—->0
b - 2b

Ap-diing bao tean electronta cé: 0,3 + 2b = 3a (2)

Gidi hé (Dva(2)taco:a=0,18 vab=0,12

Vay Kkhéi lugngicia Ee 1a: 0,18 .56 = 10,08 gam

Nhan xét: Qua bai toan nay ndi riéng ciing nhw nhirng bai toan quy (if)i néi chung: Co6 thé ¢é nhiéu
cach quy doi nhung viée lya chon dang quy doi nhu thé nao cho phu hgp dé thuén tién cho viéc tinh toan
thi dé thudc vé\ki nang. Ma ki ning dwgc phat trién 1a cd 1 mft qua trinh dén luyén.

Y

P
=\

f/ o
AR AT .
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Céau 1: Hon hop D gdbm Fe30,, FeO ¢ s6 mol bang nhau, hoa tan m gam D vao dung dich H,SO, lodng du,
dung dich thu dugc 1am mat mau vira i 400 gam dung dich Br; 2%. Gid tri ctia m 1a?

A. 15,2 gam. B. 18,24 gam. C. 12,16 gam. D. 21,28 gam.

Phwong phap 8: Phwong phap quy doi
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Cau2: Cho a gam hon hop A gom FeO, CuO, Fe;O, c6 s6 mol bang nhau tac dung hoan toan vdi lugng vira
dua 250 ml dung dich HNOs. Khi dun néng nhe dugc dung dich B va 3,36 lit hon hop khi C gom NO, va NO
(dktc) co ty khoi so voi Hy 1a 21. Tim a va Cy HNO3?

A.43,2va 6.9. B. 23,04 va 1,28. C.52,7va2,1. D. 93 va 1,05.
Ciau 3: Cho tan hoan toan 3,76 gam hon hop X & dang bot gom S, FeS va FeS,, trong dung dich HNO; thu

dugc 0,48 mol NO, va dung dich D. Cho dung dich D tac dung v6i dung dich Ba(OH), du, loc va nung két tua
dén khéi luong khong doi dugc m gam hén hop ran. Gia tri ciia m 1a?

A. 11,650 gam. B. 12,815 gam. C. 13,980 gam. D. 17,545 gam.

Cau 4: Hoa tan hoan toan hh 0,01 mol FeSz, 0,01 mol S va 0,04 mol FeS vao lugng du H,SO, dac nong thu
dugc Fex(SO4)s, khi SO, va H,O. Hap thy hét SO, bang mot lwong vira dii dung dich KMnO, thu duge dung
dich Y khong mau, trong sudt, ¢ pH = 2. Thé tich dd Y 1a?

A. 11,4 1it B. 22,8 lit C.5,71it D. 17,1(1it
Cau 5: Hf)n hop X gfirn FeO, Fe;0, va Fe,0;. Dé khir hoan toan 3,()4 gam hén hop-X can vira da 0,1gam H..
Hoa tan hét 3,04 g X bang H,SO, dic, nong thu dugc khi SO, dkte, thé tich khi SO, thu dugela(mD)?

A. 336 B. 448 C.224 D.112
Cau 6: Cho 11,36 gam hén hop FeO, Fe30,4, Fe,03 phan ting hét Véi’dung dich HNO5 dunthu duoc-15344 lit
khi NO (dktc) va dung dich X. C6 can dung dich X thu dugc m gam'mudi. Timm?

A. 38,72 gam. B. 28,72 gam. C. 10,82 gam. D.25;70 gam.
Cau7: Cho 9,12 gam hon hop FeO, Fe;0,, Fe,0; tac-dung véi'dung dich"HCI dur;sau phan mg hoan toan
dung dich 7,62 gam FeCl, va m gam FeClz. Tim m

A. 9,75 gam. B. 13,92 gam. C. 6,52'\gam. D. 13,32 gam.
Cau 8: Nung m gam sit trong khong khi, sau mot thoi gianmnguoitta thu'duoe 104,8 gam hdn hop rin A gom
Fe, FeO, Fe,0; va Fe;04. Hoa tan hoan toan A trong HNO3 2M thu dugc 0,15 mol NO, 0,05 mol NO, va dung
dich D. C6 can dung dich D, khoi lwong chat ran khan thu duge 1a?

A. 72 gam. B. 69,54 gam. C. 91,28 gam. D. két qua khac.
C@u 9: Cho 23,2 gam hon th A gé)n FeO, Fe;O4 va Fe O3 phan l'Ing,VfIg da véi 400 ml dung dich HCI 2M.
Néu cho CO du qua 23,2 gam hon hop A thi thu'dwoc bao nhiéu gam chat ran (phan irng xay ra hoan toan)?

A. 16,8 gam. B. 11,2 gam. C. 6,4 gam. D. 12,8 gam.
Cau 10: Thoi mot ludng khi*CO du diqua ong dyng hon hop 2 oxit Fe,0; va CuO nung néng dén khi phan tng
xdy ra hoan toan thl:l duoc 2,32 gam hon hop }(im loai. Khi thoat ra duoc cjua vao binh dung dung dich Ca(OH),
du thay c6 5 gam ket tua trang. Khoéi hugng hon hop 2 oxit kim loai ban dau?

A. 3,12 gam. B. 3,2%.gam. C. 4 gam. D. 4,2 gam.
Céu 11: Dé la gam bot sit ngoai khong khi, sau mot thoi gian s& chuyén thanh hdn hop A c6 khdi lugng 75,2
gam gom Fe, FeO,; Fe,0s3, ,Fe304. Cho hon hop A phan tng hét véi dung dich H,SO, dam déc, nong thu dugc
6,72 1it khi SO, (dktc), Khoi Twong a/gam 1a?

A. 56/gam. B. 11,2 gam. C. 22,4 gam. D. 25,3 gam.

Phwong phap 8: Phwong phap Quy doi
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Phwong phap 9:
PHUONG PHAP TU’ CHON LUQO'NG CHAT

9.1. Co sé phuong phap

) Trong khi giéi‘ cac bai toan 1}(’)3 hoc, khéng it truong hop bai toan ’khér‘lg cho mot co s¢ dix liéu nao cu thé,
tat ca cac dir kién déu ¢ cac chi SO tuong doi nhu % khoi lugng, ti khoi, ndng d6 phan “trém ... Ttrc 1a bai toan
kh@ng phu thudc vao lugng chat ban dau phe:ln ung. Trong nhitng bai ‘goén’nhu vay ta c6 the lya chon mot gia tri cu
the dé lam sao viéc tinh toan s&€ thuén lgi nhat ma khong anh hudng dén két qua.
9.2. Cac dang toan thwong gap
9.2.1. T chon s6 mol chit phan ng

Viduy 1: Cho a mol N, va a mol H, vao binh kin c6 san chat xuc tac, sau khi nung noéng binh mot thoi gian 10i
dua vé nhiét 46 ban dau thay ap suat trong binh gidm 10% so voi ap suat trude phan timg. Hi¢usuat tong hop
NH; 1a?

A. 30%. B. 10%. C. 40%. D. 20%:

Giai:
Vi bai toan khong phu thudc vao sé mol chit ban diu nén ta chon s6 mol N,-va Hp ban dau 1a'1 mol.
N, + 3H, = 2NH;
Bd: 1 1
Pu: x — 3X == 2x
Ch: (1x) (1-3x) 2x
Téng s6 mol chét khi ban dau 1 2 mol
Téng s6 mol khi sau phan tmg 1a: (2 — 2x) mol
Ap sut luc sau giam di 10% so véi ban dau ti¢ 1a s-mol cing.giam10% so v6i ban dau. Ta co:
2 (2-2%)=10% .2
=x=0,01

= Hiéu suatiphanimg 1a; H = 3TX.100% =30%

= Phuong'an A
Trong bai toan-trén, cir 4mol chét tham gia'thi tao thanh 2 mol chét san pham, nghia la s6 mol khi di
giam di 2 mol va bang véi s0 mol'NH; tao thanh (hoac so mol khi gidm di bao nhiéu chinh la s6 mol NH;
dwgc tao thanh)
S6 mol khi ban dau 1a 2 mol."Ap sudt giam 10% thi s6 mol ciing giam 10%, va sé mol khi giam 1a s mol
NH; diroc tao thanh; 10%. 2 =0,2 mol

=Ny, = 0,3 = H=30%

Vidu 2:: Nung nong h(:)r~1 hop X gdom N va Hp vo61 bot Fe mot thoi gian thu dugce hdén hop Y. Cho Y di qua dung
diqh HCI du thu dugc hon hgp Z c6 the tich bang mdt nira cua Y va ti khoi hoi cia Z so véi Hp 1a 7,5. Tinh hiéu
suat tong hop NH;3?

A. 75%. B. 66,67%. C. 33,33%. D. 50%.

Giai:
(N2 + Hp) —=— (NH3, Ha, Np) —5 (N, Hy)
X Y Z
Ap dung theo phuong phap duong chéo ta co:
N,M=28) BNy,

HM=2) = N 13 ?

Phwong phap 9: Phwong phap tw chon lwong chat
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Nhén xét: Ti khéi ctia mot hdn hop chi phu thude vao ti 18 mol giita cac thanh phan ma khéng phu thude vao téng
s6 mol.

Bai toan nay khong phu thudc vao téng s6 mol khi luc dau hodc luc sau. Dé thuan loi va dé dang trong viée
tinh toan chon s6 mol hon hop Z 1a 2 mol

=n,, =n,, =1mol.
Khi cho Y qua dung dich HCI thy thé tich giam mot nira = N, = 2 mol
N, + 3H; ==2NH;

Bd: a b
Pu: 1 «3 « 2
Ch: 1 1 2

Vay, s6 mol ban dau ctia N, 14 2 mol, sb mol caa H, 1a 4 mol
Vay H= %.100% =75%

= Phuong an A

9.2.2. Tw chon khéi lwgng chit phan wng

Vi dy 1: Khi cho a gam dung dich H,SO, nong d6 C% tac dung voi huong du hdn hep Na, Mg thi luong khi Hp
thoat ra bang 4,5% luong dung dich axit da dung. Coi lugng nuéc bay hoi khong dang ké. Tinh C% cta dung
dich H,SO,4?

A.20% B. 30 % Crd40 % D. 98 %
Giai:
Chon a =100 gam = khdi luong cta H, thoatra 1a: 4,5%.200 = 4,5 gam
C
m =C=n =—
H,S0, H,S0, 08
= Khoi lugng ctia H,0\la: (100 Ch=> Mo =%
Khi phan g v6i luong du (Na, Mg).ta.co:
H,s0, —2M_, H,
C C
RE— % —_—
98 98
Ho —tem, 1 H,

100-C 100-C
%
18 36

Vay ta cé: (E + 100-C
98 36

)2=45

=Viay C = 30%
= Phuong an B

Phwong phap 9: Phwong phap tw chon lwong chit
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Cau 1 Nung m gam mgf)t loai quéng ch}'ra 80% CaCO; (con lai 1a tap chat tro) sau mot thoi gian thu duoc hdn
hop ran trong d6 CaO chiém 46,5% vé khoi luvgng. Tinh H cua phan ng?

A. 60 % B.65% C.70% D. 75%
Qﬁu 2: Mot loai Qé chira CaCQs (80%); Al,O3 (10,2%); Fe,05 (9,8%). Nung da ¢ nhiét d6 cao thu duoc chit
ran c6 khoi lugng bang 78% khoi lugng da trude khi nung. Tinh % CaO trong da sau khi nung?

A. 30% B. 40% C. 50% D. 20%
Cau 35 ‘,M(f)t hdn hop khi X gém N, va H; co tiNkhéi so vo1 hidro la 4,25. Nung nong X.voi bé‘g Fe mdét thoi
gian dé tong hgp ra NHs, sau phan tng thu dugc hon hop khi Y ¢6 ti khoi-dX/Y = 0,8. Tinh hig¢u suat phdn Gng?

A. 25% B. 33,33% C. 40% D.80%

Ciu 4: Nung hdn hop SO,, O, ¢6 s6 mol bang nhau trong mot binh kin c6 thé tich khéng ddi.v6i chat xuc tac
thich hop. Sau mot thoi gian, dua binh vé nhiét d6 ban dau thay ap suat trong binh gidm 10% so vdi ap suat ban
dau. Hiéu suat ciia phan ung da xay ra bang:

A. 40% B. 50% C. 20% D. 75%
Ciu5: Cho m gam hén hop bot Zn va Fe vao lugng-du dung,dich"CuSO,. Saukhi két thiic phan tng loc bo
phan dung dich thu dugc m gam bot ran. Thanh phan % khoiluong,cia Zn trong hon hgp ban dau 1a?

A 11,11 % B. 53,71 % C. 88,89 % D. 46,29 %
Céu 6: Néu hoa tan a gam h(:)‘n hop A chira Fe, FeO, Fe;O3 béng dung dich HCI du thi lugng khi thoét ra bang
1% khoi lugng hon hop ban dau. Néu khir a gam 'hon hop ‘A bang H, nong du thi thu dugc mét luong nude
bang 21,15% khoi lugng hon hgp ban dau. Tinh phan‘tram/theo khoi lugng cia FeO trong hon hop A?

A. 36% B. 26.% C.50% D. 33,36 %
Ciu7: Nung nong 1,32a gam hdn hgp Mg(OH), va Fe(OH), trong khong khi dén khéi lwong khong doi thu
dugc chat ran co khéi luong bang a,gam. Tinh'% khéi lirong ctia mbi oxit tao ra?

A. MgO (40%) va Fe,O3 (60%) B. MgO (60%) va FeO (40%)

C. MgO (60%)-va Fe,O3 (40%) D. MgO (40%) va FeO (60%)
Cau8: Léy 30a gam Cu(NO;); cho,vao mot cbc roi dun nong. Sau mét thoi gian thu dugc chat rin A c6 khdi
luong 1a 19,2a gam. Tinh thanh phan phan tram cua CuO trong chat ran A?

A. 20,83% B. 79,17% C. 41,66% D. 58,34%
Cau 9: Mdt hdn hop khi A'gdm CO, CO,. Tron A v6i khong khi theo ti 18 the tich 1:4, sau khi d6t chay hét
khi CO thi ham luong phéan tram(%) thé tich cua N trong hon hop méi thu dugce tang 3,36% so voi hon hop
trude phan tngr Thanh phén % thé tich cua CO va CO, trong hon hop A 1an luot 1a? (Gia thi€t khong khi chi co
N, O, trong d6 O, chieém 1/5:thé tich khong khi)

A. 49,88 % va50,12% B. 50,12 % va 49,88% C. 40% va 60% D. 60% va 40%
Cau 10: Nungwnong h5£1 hop X gém N, va H, v6i bt Fe mét thoi gian thu duge hon hop Y. Cho Y di qua dung
dich HCI du thu dugc hon hop Z c6 thé tich bang mét nira cua Y va ti khoi hoi cua Z so voi Hp 1a 7,5. Tinh hi€u
suat tong hop NH3?

A. 75%. B. 66,67%. C. 33,33%. D. 50%.
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