10 PHUONG PHAP GIAI NHANH BAI TAP TRAC NGHIEM HOA HOC

Phwong phap 1
AP DUNG PINH LUAT BAO TOAN KHOI LUQONG

Nguyén tic cta phuong phap nay kha don gian, dya vao dinh luat bao toan khdi lugng: “Tong
khéi lwong cdc chdt tham gia phan vmg bang tong khoi lwong cdc chdt tao thanh trong phan img”.
Can luu y 1a: khong tinh khéi lugng ciia phan khong tham gia phan tng ciing nhu phan chat c6 san, vi
du nu6e o san trong dung dich.

Khi ¢6 can dung dich thi khdi lwong mubi thu duoc bang tong khdi lwong cac cation kim loai va
anion gdc axit.

Vi du 1: Hon hop X gom Fe, FeO va Fe,03. Cho mot ludng CO di qua dng sir dung m gam hdn hop
X nung néng. Sau khi két thiic thi nghiém thu duoc 64 gam chat rdn A trong éng s va 11,2
lit khi B (dktc) c6 ti khdi so v6i Hy 13 20,4. Tinh gia trj m.

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

Céac phan ung khtr sat oxit c6 thé co:

3Fe;03 + CO —Y 5 2Fe;04+ CO, (1)
Fe;0,+CO —“ > 3FeO + CO, )
FeO+CO —“» Fe+ CO, (3)

Nhu vay chét rdn A c6 thé gém 3 chit Fe, FeO, Fe;0, hodc it hon, diéu do khong quan trong va
viéc can bang cac phwong trinh trén ciing khong can thiét, quan trong 1a sé mol CO phan tmg bao gio
ciing bang s6 mol CO, tao thanh.

11,2
22,5

=0,5mol.

B

Goi x 1a s6 mol ctia CO; ta c6 phuong trinh vé khéi lugng ciia B:
44x +28(0,5 —x) =0,5 x 20,4 x 2= 20,4
nhan dugc x = 0,4 mol va d6 ciing chinh 14 s6 mol CO tham gia phan tng.
Theo DPLBTKL ta co:

mx + mMco = mp + l’IlCO2
= m=64+0,4 x44 - 0,4 x 28 = 70,4 gam. (Pdp dn C)

Vi du 2: DPun 132,8 gam hdn hop 3 rugu no, don chic véi H,SO, dic ¢ 140°C thu dugce hdn hop cac
ete co s6 mol bang nhau va c6 khdi lwong 1a 111,2 gam. S6 mol ctia mdi ete trong hdn hop
la bao nhiéu?

A. 0,1 mol. B.0,15mol. C. 0,4 mol v'D. 0,2 mol.

Huéng din gidi
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Ta biét réng cu 3 loai rwgu tach nudce & diéu kién H,SO4 dic, 140°C thi tao thanh 6 loai ete va
tach ra 6 phan tir H,O.

Theo DPLBTKL ta co6
my o =m,,, —m, =132,8-11,2=21,6 gam

21,6
= n, = lé =1,2mol.

Mait khéac ctr hai phan tr ruou thi tao ra mot phan tir ete va mot phan tor H,O do d6 s6 mol H,O

. . . X 1,2 .
luoén bang s6 mol ete, suy ra s6 mol moi ete 1a o =0,2mol. (Pdp dn D)

Nhdn xét: Ching ta khong can viét 6 phuong trinh phan tng tir ruou tach nudc tao thanh 6 ete,
ciing khong can tim CTPT cua cac rugu va céac ete trén. Néu cac ban xa da vao viéc viét phuong trinh
phan tmg va dit an s6 mol cac ete dé tinh toan thi khong nhitng khong giai duge ma con tén qua
nhiéu thoi gian.

Vi du 3: Cho 12 gam hdn hgp hai kim loai Fe, Cu tac dung vira di v6i dung dich HNOs 63%. Sau
phan tmg thu duoc dung dich A va 11,2 lit khi NO, duy nhét (dktc). Tinh ndng do % céc
chit co trong dung dich A.
A. 36,66% va 28,48%. v'B. 27,19% va 21,12%.
C. 27,19% va 72,81%. D. 78,88% va 21,12%.
Huéng din gidi
Fe + 6HNO; —— Fe(NOs); + 3NO, + 3H,O
Cu + 4HNO; — Cu(NO3), + 2NO, + 2H,O

Nyo, =0,5mol = nyyo =2ny, =1mol

Ap dung dinh luat bao toan khdi luong ta c6:

M s = M2 g tmg nNo, — Mno,

1x63x100
+—

=12 -46x0,5 =89 gam.

bat np. = x mol, n¢, = y mol ta c6:

{56x+64y=12 {sz,l
%

3x+2y=0,5 y=0,1
1x242x1
= Yoy, = 22100 7 199
3)3 89
1x188x1
Yoy, = o100 51 1204 (Bap n B)

&9

Vi du 4: Hoa tan hoan toan 23,8 gam hdn hop mot mubi cacbonat cua cac kim loai hod tri (I) va mudi
cacbonat cua kim loai hod tri (II) trong dung dich HCL. Sau phan tng thu dugc 4,48 lit khi
(dktc). Pem c6 can dung dich thu dugc bao nhiéu gam mudi khan?

A. 13 gam. B. 15 gam. v'C.26 gam.  D. 30 gam.
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Huéng din gidi
M2C03 + 2HCl] —— 2MCI + C02 + HQO

R,CO; + 2HCI —— 2MCl, + CO, + H,0

4,88

€92 4

=0,2mol

= Tong nuc = 0,4 mol va ny o =0,2 mol.
Ap dung dinh luat bao toan khdi luong ta c6:
23,8 + 0,4%36,5 = mpysi + 0,2x44 + 0,2x18
= Mpyéi = 26 gam. (Pap dn C)
Vi du 5: Hon hop A gdm KClO;, Ca(ClO,),, Ca(ClO3),, CaCl, va KCI ning 83,68 gam. Nhiét phan
hoan toan A ta thu dwoc chét rin B gdbm CaCl,, KCI va 17,472 lit khi (¢ dktc). Cho chét ran
B tac dung véi 360 ml dung dich K,CO; 0,5M (vira du) thu dugc két tia C va dung dich D.
Luong KCl trong dung dich D nhiéu gap 22/3 lan luong KCl1 ¢é trong A. % khdi lugng
KClO; ¢6 trong A la
A. 47,83%. B. 56,72%. C. 54,67%. v'D. 58,55%.
Huéng din gidi

KClo, —“— KCH%O2 (1)

Ca(ClO,), —“— CaCl, + 30, (2)
83,68 gam A {Ca(ClO,), —— CaCl, + 20, (3)

CaCl, CaCl,
KCI,,, KCl,,,
;\/__J
h’B

n, =0,78 mol.
Ap dung dinh luat bao toan khdi luong ta c6:
ma=mg + mg,
— mp = 83,68 — 32x0,78 = 58,72 gam.
Cho chit rin B tac dung véi 0,18 mol K,CO;
CaCl, + K,CO, —— CaCO,, + 2KCl (4)
Honhop B { 0,18 « 0,18 — 0,36 mol {hdn hgp D

KCl g, KCl g,

Myc ,, = My — My, ()

=58,72—-0,18x111=38,74 gam

= Mycy o, = Mgey sy T Mier (peay

=38,74+0,36x74,5=65,56 gam
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3 3
= Myer,, :melm) :ZX65,56 =8,94 gam
= Myci iy = Mger, — Mgy, =38,74—-8,94=29,8 gam.
Theo phan tng (1):
My, = % x122,5 =49 gam.
49 x1
Yoty () = % = 58,55%. (Ddp dn D)

Vi du 6: D6t chay hoan toan 1,88 gam chat hitu co A (chira C, H, O) can 1,904 lit O, (dktc) thu dugc
CO, va hoi nudc theo ti 18 thé tich 4:3. Hiy xac dinh cong thirc phan tir ciia A. Biét ti khoi
ctua A so voi khong khi nho hon 7.

V'A. CgH50s. B. C4HgO,.  C.CgH;505.  D. C4H50s.
Huéng din gidi
1,88 gam A + 0,085 mol O, — 4a mol CO, + 3a mol H,O.
Ap dung dinh luat bao toan khdi luong ta c6:
Mme, +my , =1,88+0,085%x32 =46 gam

Tacd: 44x4a+ 18x3a=46 — a=0,02 mol.
Trong chit A co:
nc = 4a = 0,08 mol
ng = 3ax2 = 0,12 mol
no = 4ax2 + 3a — 0,085x2 = 0,05 mol
= nc:ng:n, = 0,08:0,12:0,05 =8:12:5
Viy cong thirc ctia chit hitu co A 13 CsH1,05 ¢ My < 203. (Pdp dn A)
Vi du 7: Cho 0,1 mol este tao boi 2 lan axit va ruou mot 1an rugu tac dung hoan toan véi NaOH thu

dugc 6,4 gam rugu va mét lugng mudi co khdi luong nhiéu hon luong este 1a 13,56% (so
vdi lugng este). Xac dinh cong thirc cau tao cua este.

A. CH;—COO- CH;.
v'B. CH;0CO-COO-CHi.
C. CH;COO-COOCH;.
D. CH;COO-CH,~COOCHG.
Huéng din gidi
R(COOR'), + 2NaOH —> R(COONa), + 2R'OH
0,1 — 0,2 — 0,1 — 0,2 mol

—_— 6’
R'OH 0’2

I

M

=32 — Ruou CH;0H.

Ap dung dinh luat bao toan khdi luong ta c6:
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Meste + MNaoH = Mmuéi + Myygu

= Muuéi — Mesee = 0,2x40 — 64 = 1,6 gam.
A meme = 1356
muol ste 100 ste
= Megte = M =11,8 gam —> Meie = 118 davC
13,56

R+ (44+15)x2 = 118 —» R=0.
Vay cong thirc cau tao cia este 1a CH;0CO-COO—CHs. (Pdp dn B)

Vi du 8: Thuy phan hoan toan 11,44 gam hdn hop 2 este don chirc 1a dong phan ciia nhau bang dung
dich NaOH thu dugc 11,08 gam hdn hop mudi va 5,56 gam hdn hop rugu. Xéc dinh cong

thire ciu tao cua 2 este.
A. HCOOCH3 va C,HsCOOCH3,
B. C,HsCOOCH; va CH3;COOC,Hs.
C. HCOOCsH7 va C;HsCOOCH:;.
v'D. Ca B, C déu dung.
Hudng dén gidi

Dit cong thirc trung binh tong quat cia hai este don chirc dong phan 13 RCOOR' .

RCOOR’ + NaOH —> RCOONa +R'OH
11,44 11,08 5,56 gam

Ap dung dinh luat bao toan khdi luong ta c6:

Mnraon = 11,08 + 5,56 — 11,44 = 5,2 gam

5,2
= n =—"—=0,13 mol
NaOH 40
11,08 =
= = =——=8523 - R=18,23
RCOONa 0,13
= Mg oy = 5’5§ =42,77 — R'=25,77
11,44
= RCOOR' — 0.13 =88
= CTPT cua este la C4HgO,

Vay cong thirc cau tao 2 este dong phan la:
HCOOC3H7 va CszCOOCH3
hOElC CszCOOCH3 va CH3COOC2H5. (Dap an D)

Vi du 9: Chia hdn hop gdm hai andehit no don chtrc 1am hai phan bang nhau:
- Phan I: Pem dbt chay hoan toan thu duoc 1,08 gam H,0.

- Phan 2: Tac dung v6i H, du (Ni, t°) thi thu dwoc hdn hop A. Dem dbt chay hoan toan thi

thé tich khi CO, (dktc) thu duoc 1a
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A.1,4341it.  B.1,4431it.  v'C. 1,344 1it. D. 0,672 lit.

Huéng din gidi

Phan 1: Vi andehit no don chirc nén Neo, =Ny o= 0,06 mol.
= Neo, phin2) = e phinz) = 0,06 mol.
Theo bao toan nguyén tir va bao toan khdi lwong ta co:
N¢ phing) = N (a) = 0,06 mol.
= Neo, (4= 0,06 mol
= Veo, = 22,4x0,06 = 1,344 lit. (Ddp an C)

Vi du 10: Cho mét lluéng CO di qua dng sir dung 0:04 mol ,hSn hop A gdm FeO va Fe,0s dét’néng.
Sau kl}i két thuc thi nghiém thu dugc B gom 4 chat nang 4,784 gam. Khi di ra khoi ong S}if
cho hap thu vao dur~1g dich Ba(OH), du thi thu dugc 9,062 gam két tda. Phan tram khoi
lugng Fe,Os trong hon hop A la

vV'A. 86,96%. B. 16,04%. C. 13,04%. D.6,01%.

Huéng din gidi

0,04 mol hon hop A (FeO va Fe,03) + CO — 4,784 gam hon hop B + CO..
CO, + Ba(OH),4y —— BaCOs, + H,O
Neo, = Ng,co, = 0,046 mol
va Neo(puy = Neo, = 0,046 mol
Ap dung dinh luat bao toan khdi luong ta c6:
ma +mco = mpg + Mg,
= my = 4,784 + 0,046x44 — 0,046x28 = 5,52 gam.
bat nreo = x mol, ng,,, =y mol trong hén hop B ta co:
{x+y=0,04 IR {sz,Ol mol
72x +160y = 5,52 y =0,03 mol

N YoMrey = 0,01x72x101 —13,04%
5,52

= %Fe,05 = 86,96%. (Ddp dn A)

MOQT SO BAI TAP VAN DUNG GIAI THEO PHUONG PHAP SU DUNG PINH
LUAT BAO TOAN KHOI LUQNG

01. Hoa tan 9,14 gam hop kim Cu, Mg, Al bﬁng mot luong vira du dung dich HCI thu dugc 7,84 lit
khi X (dktc) va 2,54 gam chit rin Y va dung dich Z. Loc bd chét rin Y, cb can cAn than dung dich
Z thu dugc luong mudi khan la
A. 31,45 gam. B. 33,99 gam. C. 19,025 gam. D. 56,3 gam.



02. Cho 15 gam hon hop 3 amin don chirc, bic mot tac dung vira di v6i dung dich HCI 1,2 M thi thu
duoc 18,504 gam mudi. Thé tich dung dich HCI phai ding 1a
A. 0,8 lit. B. 0,08 lit. C. 0,4 lit. D. 0,04 lit.
03. Tron 8,1 gam bot Al véi 48 gam bot Fe,Os roi cho tién hanh phan trng nhiét nhém trong diéu kién
khong c6 khong khi, két thuc thi nghiém lugng chét ran thu duoc 1a
A. 61,5 gam. B.56,1 gam. C.65,1 gam. D. 51,6 gam.
04. Hoa tan hoan toan 10,0 gam hdn hop X gém hai kim loai (dtg trudc H trong diy dién hoa) bang

dung dich HCI du thu dugc 2,24 it khi H; (dktc). C6 can dung dich sau phan rng thu dugc luong
muoi khan la

A. 1,71 gam. B.17,1 gam. C.13,55gam. D. 34,2 gam.

05. Nhiét phan hoan toan m gam hdn hop X gdm CaCOs; va Na,COj; thu duoc 11,6 gam chit rin va
2,24 lit khi (dktc). Ham lugng % CaCOj trong X la

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

06. Cho 4,4 gam hdn hop hai kim loai nhém I, & hai chu ky lién tiép tac dung v6i dung dich HCI du
thu dugc 4,48 lit H, (dktc) va dung dich chira m gam mudi tan. Tén hai kim loai va kh6i lugng m
la

A. 11 gam; Li va Na. B. 18,6 gam; Li va Na.
C. 18,6 gam; Na va K. D. 12,7 gam; Na va K.

07. Dbt chay hoan toan 18 gam FeS, va cho toan bd lwong SO, vao 2 lit dung dich Ba(OH), 0,125M.
Khoi lrgng mudi tao thanh 1a

A. 57,40 gam. B. 56,35 gam. C. 59,17 gam. D.58,35 gam.

08. Hoa tan 33,75 gam mot kim loai M trong dung dich HNOjs loang, du thu dugc 16,8 lit khi X (dktc)
gom hai khi khong mau hoa nau trong khong khi c6 ti khoi hoi so véi hidro bang 17,8.

a) Kim loai do la
A. Cu. B. Zn. C. Fe. D. Al

b) Néu dung dung dich HNO; 2M va liy du 25% thi thé tich dung dich can lay 1a
A.3,151t.  B. 3,00 lit. C. 3,35 lit. D. 3,45 lit.

09. Hoa tan hoan toan 15,9 gam hdn hop gém 3 kim loai Al, Mg va Cu bang dung dich HNO; thu
dugc 6,72 lit khi NO va dung dich X. Pem c6 can dung dich X thu dugc bao nhi€u gam mudi
khan?

A. 77,1 gam. B.71,7gam. C.17,7gam. D. 53,1 gam.

10. Hoa tan hoan toan 2,81 gam hon hop gom Fe,03, MgO, ZnO trong 500 ml axit H,SO, 0,1M (vira
da). Sau phan ung, hdn hop muoi sunfat khan thu dugc khi c6 can dung dich c6 khéi luong 1a

A. 6,81 gam. B.4,81 gam. C.3,81 gam. D. 5,81 gam.

Dap 4n cac bai tap van dung:

I.A 2.B 3.B 4.B 5.D
6.B 7.D 8. a-D, b-B 9.B 10. A
Phwong phap 2

BAO TOAN MOL NGUYEN TU
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C6 réat nhiéu phuong phap dé giai toan hoa hoc khac nhau nhung phuwong phéap bao toan nguyén tir
va phuong phéap bao toan sb mol electron cho phép chung ta gdp nhiéu phwong trinh phan tng lai lam
mot, qui gon viéc tinh toan va nhim nhanh dap s6. Rat phu hop vai viée giai cac dang bai toan héa hoc
trac nghiém. Cach thirc gdp nhimg phuong trinh lam mot va cach lap phwong trinh theo phuong phap
bao toan nguyén tir s& dugc gidi thidu trong mot sd vi du sau day.

Vi du 1: Dé khir hoan toan 3,04 gam hdn hop X gdm FeO, Fe;0., Fe,O3 can 0,05 mol H,. Mit khac
hoa tan hoan toan 3,04 gam hdn hop X trong dung dich H,SO4 dic thu dugc thé tich khi SO,
(san pham khir duy nhit) ¢ diéu kién tiéu chuén la

A. 448 ml. vB.224ml. C.336 mlL D. 112 ml.
Huéng din gidi
Thyec chét phan (ng khir cc oxit trén la
H, + O — HO
0,05 — 0,05mol
bat s6 mol hdn hop X gé)m FeO, Fe;04, Fer O3 lAn luot 1a x, y, z. Ta co:

np = x+4y+ 3z = 0,05 mol (1)
- nFe:3’O4_0’05X16=0,o4 mol
56
- x + 3y + 2z = 0,04 mol )

Nhan hai vé cta (2) v6i 3 rdi trir (1) ta co:
x+y = 0,02 mol.
Mat khac:
2FeO + 4H,S04 —> Fex(SO4); + SO, + 4H,0
X - x/2
2Fe;04 + 10H,SO; —> 3Fey(SO04); + SO, + 10H,0
y — y/2

: 2
= tong: ng,, S A 0& =0,01 mol

Viy: Vg, =224 ml. (Ddp dn B)

Vi du 2: Thoi tir tir V lit hdn hop khi (dktc) gdm CO va H, di qua mot dng dung 16,8 gam hdn hop 3
oxit: CuO, Fe;04, ALO3; nung néng, phan tng hoan toan. Sau phan tng thu dugc m gam
chit ran va mot hdn hop khi va hoi nang hon khéi lugng ciia hdn hop V 14 0,32 gam. Tinh V
va m.
A. 0,224 lit va 14,48 gam. B. 0,448 lit va 18,46 gam.
C. 0,112 1it va 12,28 gam. v'D. 0,448 1it va 16,48 gam.
Huéng din gidi
Thyec chét phan (ng khir cc oxit trén 1a
CO+ 0 — CO;
H, + O —— H,0.
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Khdi lwong hdn hop khi tao thanh ning hon hdn hop khi ban dau chinh 1a khéi lugng ciia nguyén
tor Oxi trong cac oxit tham gia phan img. Do vay:

mo = 0,32 gam.
= n, = 0,32 =0,02 mol
16
= (nCO+nH2)=O,O2 mol .

Ap dung dinh luat bao toan khdi luong ta c6:
Moxit = Mehiit rin T 0,32

= 16,8 =m+ 0,32
= m = 16,48 gam.
= th(comz) =0,02x22,4=0,448lit. (Pdp an D)

Vi du 3: Thoi rat cham 2,24 lit (dktc) mot hdn hop khi gdm CO va H, qua mot dng st dung hdn hop
ALO;, CuO, Fe;04, Fe,05 ¢ khbi luong la 24 gam du dang dugc dun nong. Sau khi két
thiic phan tmg khdi lrong chét ran con lai trong dng st 1a

v'A.22,4 gam. B. 11,2 gam. C.20,8gam. D. 16,8 gam.
Huéng din gidi
2,24
Dypcorny) = na =0,1 mol
Thyec chét phan (g khir cac oxit 1a:
CO+0 — CO,
H2 + O —> HQO.

Vay: N, =N¢, +n, =0,1 mol.

= mo = 1,6 gam.
Khdi hrong chit ran con lai trong ng sir 1a: 24 — 1,6 = 22,4 gam. (Pdp dn A)

Vi du 4: Cho m gam mdt ancol (rugu) no, don chirc X qua binh dyng CuO (du), nung néng. Sau khi
phan tng hoan toan, khdi lwgng chét ran trong binh giam 0,32 gam. Hon hop hoi thu duoc
c6 ti khdi déi véi hidro 14 15,5. Gié tri cia m 1a

v'A.0,92 gam. B.0,32 gam. C. 0,64 gam. D. 0,46 gam.
Huéng din gidi
CoHzn+1CH,OH + CuO —“— CyHay:iCHO + Cuy + H,O

Khdi lugng chit rén trong binh giam chinh 1a s6 gam nguyén tir O trong CuO phan ung. Do d6
nhan duoc:

mo = 0,32 gam — n, :Oi—?:0,02 mol
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. Hn hop hoi gom: {CHHZHHCHO :0,02 mol
H,0 :0,02 mol.
Vay hén hop hoi c6 tong s6 mol 1 0,04 mol.
Cé M=31
= Mph hoi = 31 % 0,04 = 1,24 gam.
Mancol T 0,32 = My hoi
Myneol = 1,24 — 0,32 = 0,92 gam. (Pap dn A)
Chii y: Vi ruou bac (I) hodc rugu béac (IT) déu thoa méin dau bai.
Vidu S: Dbt chdy hoan toan 4,04 gam mot hén hop bot kim loai gém Al Fe, Cu trong khong khi thu

duogc 5,96 gam hdn hop 3 oxit. Hoa tan hét hdn hop 3 oxit bang dung dich HC1 2M. Tinh thé
tich dung dich HCI can ding.

A. 0,5 lit. B. 0,7 lit. v'C.0,121it.  D. 1 lit.
Huéng din gidi

mo = Mot — My = 5,96 —4,04 = 1,92 gam.
1,92

n, =0,12 mol.

Hoa tan hét hdn hop ba oxit bang dung dich HCI tao thanh H,0 nhu sau:
2H + 0 —» H0
0,24 <« 0,12 mol
24
= Vi = O’T =0,121it. (Pap an C)

Vi du 6: Dbt chay hoan toan 0,1 mol mdt axit cacbonxylic don chirc can vira di V lit O, (¢ dktc), thu
duoc 0,3 mol CO, va 0,2 mol H>O. Giatricua V la

A.8961it.  B. 112 lit. vC.6,721it.  D. 4,48 lit.
Huéng din gidi

Axit cacbonxylic don chtrc ¢6 2 nguyén tir Oxi nén co thé dat 1a RO,. Vay:

N (ro,) T No (co,) = No (co,) T No (1,0
0,12+ 1no . = 0,3x2+0,2x1
= no (pwy = 0,6 mol
= n, =0,3 mol
= Vo, =6,721it. (Bap an C)

Vi du 7: (Cdu 46 - Ma dé 231 - TSCD Khéi A 2007)
Cho 4,48 lit CO (¢ dktc) tir tir di qua 6ng st nung nong dung 8 gam mdt oxit sit dén khi
phan rng xay ra hoan toan. Khi thu duoc sau phan tng c6 ti khoi so v6i hidro bang 20. Cong
thirc ctia oxit sat va phan tram thé tich ctia khi CO, trong hdn hop khi sau phan tng 1a
A. FeO; 75%. v'B. Fe,03; 75%.



C. Fe,03; 65%. D. Fe;04; 65%.
Huéng din gidi
Fe,Oy + yCO —— xFe+yCO;
Khi thu dugc c6 M =40 — gdm 2 khi CO, va CO du

Ny, 44 12
PR
n, 28 4
n
= Beo, 3 %Veo, =75%.
n, 1
75

Mit khac: Neo (puy = Neo, = 100 x0,2=0,15mol — nco ¢ = 0,05 mol.

Thyec chét phan Gng khir oxit sat 1a do
CO + O (wong oxitsity ——> CO;
= nco =np =0,15mol — mp=0,15x16 =2,4 gam
= mpe =8 —2,4=5,6 gam — ng.= 0,1 mol.

Theo phuong trinh phan tng ta co:

M X_OL 2 g0, (Pap an B)
Ny 015 3

Vi du 8: Cho hdn hop A gdm Al, Zn, Mg. Pem oxi hoa hoan toan 28,6 gam A bang oxi du thu duoc
44,6 gam hon hop oxit B. Hoa tan hét B trong dung dich HCI thu dwgc dung dich D. C6 can
dung dich D duoc hdn hop mudi khan 1a

v'A. 99,6 gam. B. 49,8 gam.
C. 74,7 gam. D. 100,8 gam.

Huéng din gidi

Goi M la kim loai dai dién cho ba kim loai trén voi hoa tri la n.
M + goz — M0, ()

M0, + 2nHCl] —— 2MCIl, + nH,0O 2)
Theo phuong trinh (1) (2) — ny =410, .
Ap dung dinh luét bdo toan khéi luong — m, = 44,6 —28,6 =16 gam

= n, = 0,5mol » nycr = 4x0,5 =2 mol
= n, = 2 mol
= Mmuéi = Mpnk + M= 28,6 +2x35,5 =99,6 gam. (Ddp dn A)

Vi du 9: Cho mdt ludng khi CO di qua éng dung 0,01 mol FeO va 0,03 mol Fe,O; (hdn hop A) dbt
nong. Sau khi két thuc thi nghiém thu dugc 4,784 gam chit rin B gdm 4 chét. Hoa tan chat
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rin B bang dung dich HCI du thiy thoat ra 0,6272 lit H, (¢ dktc). Tinh s6 mol oxit sat tir
trong hon hop B. Biét rang trong B s6 mol oxit sat tir bang 1/3 téng s6 mol sit (IT) oxit va
sat (III) oxit.
v'A. 0,006. B. 0,008. C.0,01. v'D. 0,012.
Huéng din gidi
x FeO :0,01 mol ) .
Hon hop A + CO — 4,784 gam B (Fe, Fe,;03, FeO, Fe;04) tuong tng voi
Fe,O; :0,03 mol
sdbmolla:a, b, c,d (mol).

Hoa tan B bang dung dich HCI du thu duoc n, =0,028 mol.

Fe + 2HCl — FeCl, + H,
= a=0,028 mol. (1)
5 : 1
Theo dau bai: n,, = g(nFeO + nFeZC,}) — d= %(b +c) (2)
Tong mg la:  (56.a+ 160.b + 72.c + 232.d) = 4,78 gam. 3)
S6 mol nguyén tir Fe trong hn hop A bang sé mol nguyén tir Fe trong hdn hop B. Ta c6:
nre (a) = 0,01 + 0,03x2 = 0,07 mol
nFe(B)=a+2b+c+3d

= a+2b+c+3d=0,07 4)
Tu (1, 2, 3, 4) - b= 0,006 mol
¢=0,012 mol

d = 0,006 mol. (Pap dn A)
Vidu 10: K{lu: hoan toan 24 gam I}Sn hop CuO va Fe, O, bﬁng H, du ¢ nhi¢t d6 cao thu dugc 17,6 gam
hon hop 2 kim loai. Khoi lugng H,O tao thanh la
A.1,8gam. B.54gam. v C.72gam. D. 3,6 gam.
Huéng din gidi
MO (trong oxit) = Moxit — Mkloai = 24 — 17,6 = 6,4 gam.

6,4

= m =6,4gam; ny, = 16 =0,4 mol.

0 (H,0)
- my o =0,4x18="7,2 gam. (Ddp an C)
Vi du 11: Khir hét m gam Fe;0, bang CO thu dugc hdn hgp A gdm FeO va Fe. A tan vira du trong
0,3 lit dung dich H,SO4 1M cho ra 4,48 lit khi (dktc). Tinh m?

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

Fe;05 — (FeO,Fe) — 3Fe*"

n mol

=0,3 mol

nFe (trong FeSO, ) = nSO}[
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Ap dung dinh luat bdo toan nguyén t Fe:
D (Fei0,) = Me (Feso,)

= 3n=0,3 —» n=0,1

= My, o, = 23,2 gam (Ddp dn A4)

Vi du 12: Dun hai regu don chice véi H,SO4 déac, 140°C duge hdn hop ba ete. Léy 0,72 gam mot
trong ba ete dem ddt chay hoan toan thu dugc 1,76 gam CO, va 0,72 gam H,O. Hai rugu

do la
A. CH3OH va CszOH. B. CszOH va C3H7OH.
C. CszOH va C4H90H. \/D. CH3OH va C3H50H.

Huéng din gidi
Dit cong thirc tong quat cia mot trong ba ete 1a CH,0, ta co:
0,72 0,72

m x12=0,48gam; m, = x2=0,08 gam
© 44 8 18 8
= mo = 0,72 - 0,48 — 0,08 = 0,16 gam.
x:y:1=0’48:0’08:0’16 =4:8:1.
12 1 16

= Cong thure phén tir cua mot trong ba ete la C4HsO.
Cong thie cdu tao 1a CH3—O—CH,—CH=CH,.
Vay hai ancol d6 1a CH3;0H va CH,=CH—-CH,—OH. (Pdp dn D)

MOQT SO BAI TAP VAN DUNG GIAI THEO PHUONG PHAP BAO TOAN MOL
NGUYEN TU

01. Hoa tan hoan toan hdn hop X gém 0,4 mol FeO va 0,1mol Fe,O3; vao dung dich HNO; loang, du
thu dugc dung dich A va khi B khong mau, hoa nau trong khong khi. Dung dich A cho tac dung
voi dung dich NaOH du thu duoc két tia. Lay toan bo két tia nung trong khong khi dén khdi
lwong khong d6i thu duge chat ran ¢ khdi hrong 1a

A. 23,0 gam. B.32,0gam. C.16,0gam. D. 48,0 gam.
02. Cho khi CO di qua 6ng sir chira 16 gam Fe,O3 dun néng, sau phan tng thu duoc hdn hop rian X

gém Fe, FeO, Fe;04, Fe;,O;. Hoa tan hoan toan X bﬁng H,S0O4 dac, nong thu dugc dung dich Y.
Co can dung dich Y, lugng muoi khan thu dugc 1a

A. 20 gam. B. 32 gam. C. 40 gam. D. 48 gam.
03. Khir hoan toan 17,6 gam hdn hop X gém Fe, FeO, Fe,0s can 2,24 lit CO (¢ dktc). Khdi lwong sit
thu duoc la
A. 5,6 gam. B. 6,72 gam. C.16,0gam. D. 11,2 gam.

04. Dt chay hdn hop hidrocacbon X thu dwogc 2,24 lit CO, (dktc) va 2,7 gam H,O. Thé tich O, da
tham gia phan tng chay (dktc) la

A. 5,6 lit. B. 2,8 lit. C. 4,48 lit. D. 3,92 lit.



05. Hoa tan hoan toan a gam hdn hop X gom Fe va Fe,0; trong dung dich HCI thu duoc 2,24 lit khi
H. & dktc va dung dich B. Cho dung dich B tic dung dung dich NaOH du, loc 1y két ta, nung
trong khong khi dén khdi lugng khong doi thu dugc 24 gam chit ran. Gia tri ctia a la

A. 13,6 gam. B.17,6 gam. C.21,6 gam. D. 29,6 gam.
06. Hon hop X gdm Mg va ALOs. Cho 3 gam X tac dung véi dung dich HCI du giai phong V lit khi

(dktc). Dung dich thu dugc cho tac dung véi dung dich NH; du, loc va nung két tua duoc 4,12
gam bt oxit. V co gia tri la:

A. 1,12 lit. B. 1,344 1it.  C. 1,568 lit. D. 2,016 lit.
07. Hon hop A gdm Mg, Al, Fe, Zn. Cho 2 gam A tac dung voi dung dich HCI du giai phong 0,1 gam

khi. Cho 2 gam A tac dung véi khi clo du thu dugc 5,763 gam hdn hop mudi. Phan trim khbi
lugng cua Fe trong A la

A. 8,4%. B. 16,8%. C. 19,2%. D. 22,4%.
08. (Cdu 2 - Md dé 231 - TSCP - Khoi A 2007)

D6t chay hoan toan mot thé tich khi thién nhién gdm metan, etan, propan bang oxi khong khi
(trong khong khi Oxi chiém 20% thé tich), thu duoc 7,84 lit khi CO, (dktc) va 9,9 gam H,O. Thé
tich khong khi & (dktc) nho nhit can dung dé dbt chay hoan toan hrong khi thién nhién trén 1a

A. 70,0 lit. B. 78,4 lit. C. 84,0 lit. D. 56,0 lit.

09. Hoa tan hoan toan 5 gam hdn hop 2 kim loai X va 'Y bﬁng dung dich HCI thu dugc dung dich A va khi
H,. C6 can dung dich A thu dwoc 5,71 gam mubi khan. Hay tinh thé tich khi H, thu dugc & dktc.

A. 0,56 lit. B.0,1121it.  C. 0,224 it D. 0,448 lit

10. D4t chay hoan toan m gam hdn hop Y gém C,He, C3Hy va C4Hg thi thu duoc 12,98 gam CO; va
5,76 gam H,O. Vay m c6 gia tri 1a

A. 1,48 gam. B.8§,14gam. C.4,18 gam. D. 16,04 gam.

Dap 4n cac bai tap van dung:

1.D 2.C 3.C 4.D 5.C
6.C 7.B 8. A 9.C 10.C
Phwong phap 3

BAO TOAN MOL ELECTRON
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Trude hét can nhdn manh day khong phai 1a phuong phap can bang phan tmg oxi héa - khir, mic
du phuong phap thing bang electron ding dé cin biang phan tng oxi hoa - khir cling dua trén su bao
toan electron.

Nguyén tic ciia phuong phap nhu sau: khi co nhiéu chit oxi héa, chit khir trong mot hdn hop
phan tng (nhiéu phan tng hodc phan tng qua nhiéu giai doan) thi tong s electron ciia cac chat khir
cho phai bang tong so electron ma cac chit oxi hoa nhan. Ta chi cAn nhan dinh dang trang thai dau va
trang thai cudi cua cac chét oxi hoa hodc chat khu, thim chi khong can quan tam dén viée can bﬁng
cac phuong trinh phan ing. Phuong phép nay dic biét 1y thi ddi véi cac bai toan can phai bién ludn
nhicu truong hop co thé xay ra.

Sau day 1a mot s6 vi du dién hinh.

Vi du 1: Oxi hoa hoan toan 0,728 gam bot Fe ta thu dugc 1,016 gam hdn hop hai oxit sit (hdn hop
A).

1. Hoa tan hdn hop A bang dung dich axit nitric lodng du. Tinh thé tich khi NO duy nhat bay ra (¢
dktc).

A. 2,24 ml. vB.22,4ml C.33,6ml D. 44,8 ml.

2. Ciing hén hop A trén tron véi 5,4 gam bot Al roi tién hanh phan ung nhi¢t nhom (hi¢u sut
100%). Hoa tan hdn hop thu dugc sau phan Gng bang dung dich HCI du. Tinh thé tich bay ra (¢
dktc).

VA. 6,608 1it.  B.0,6608 lit. C.3,3041it.  D. 33,04 lit
Huéng din gidi

1. Céc phan tng c6 thé co:

2Fe + 0, —“— 2FeO (1)

2Fe + 1,50, —“— Fe,0; (2)

3Fe +20, —“ > Fe;0, (3)
Céc phan tng hoa tan c6 thé c6:

3FeO + 10HNO; —> 3Fe(NOs); + NO' + 5H,0 4)

Fe,03 + 6HNO; —> 2Fe(NOs); + 3H,0 (5)

3Fe;04 + 28HNO; — > 9Fe(NOs); + NO' + 14H,0 (6)
Ta nhan thiy tat ca Fe tir Fe” bi oxi hoa thanh Fe™, con N bi khir thanh N**, O, bi khtr thanh
207% nén phuong trinh bao toan electron la:

3n+0,009x4 = 0,728

x3=0,039 mol.

trong d6, n 1a s6 mol NO thoat ra. Ta d& dang rut ra
n= 0,001 mol;
Vo = 0,001x22,4 = 0,0224 lit = 22,4 ml. (Pdp an B)

2. Cac phan tng c6 thé co:

2A1+3Fe0 —Y > 3Fe+ ALO; (7
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2Al+Fe,0; —“— 2Fe + ALOs (8)
8Al+ 3Fe;04 —Y > 9Fe + 4ALOs 9)
Fe + 2HCl — > FeCl, + H,' (10)
2A1+ 6HCl —> 2AICL; + 3H, (11)

Xét cac phan tng (1, 2, 3,7, 8,9, 10, 11) ta thiy Fe’ cudi cung thanh Fe™, Al thanh AI”, O,°
thanh 207* va 2H" thanh H, nén ta c6 phuong trinh bao toan electron nhu sau:

5,4x3

0,013x2+ =0,009x4+nx2

Fe >Fe? Al'—>AI° 0,207 2H > H;
= n= 0,295 mol
= Vi, =0,295%22,4 =6,608lit. (Dap an A)
Nhdin xét: Trong bai toan trén cac ban khong can phai bin khoin 13 tao thanh hai oxit sit (hdn
hop A) gdm nhiing oxit ndo va ciing khong can phai can bang 11 phuong trinh nhu trén ma chi cin
quan tam t6i trang thai diu va trang thai cudi ciia cac chat oxi hoa va chat khir roi ap dung luat bao

toan electron dé tinh lwoc bot duge cac giai doan trung gian ta sé tinh nham nhanh dugc bai toan.

Vi du 2: Tron 0,81 gam bot nhom véi bot Fe,O3 va CuO r1di dot nong dé tién hanh phan ung nhiét
nhom thu duogc hon hop A. Hoa tan hoan toan A trong dung dich HNO; dun néng thu duoc
V lit khi NO (san pham khir duy nhét) & dktc. Gi tri ciia V 1a

A.02241it.  vB.0,6721it. C. 2,24 lit. D. 6,72 lit.
Huéng din gidi

Tém tét theo so do:

FeZO3 t° X hoa tan hoan toan 9
0,81 gam Al+ CuO — hon hop A —=mmme— Vo =

Thyc chét trong bai toan nay chi ¢6 qua trinh cho va nhén electron ciia nguyén tir Al va N.

Al — AI® + 3e

0;;1 0,09 mol
va N” +3 — N7
0,09 mol — 0,03 mol
= Vo = 0,03x22,4 = 0,672 lit. (Pap dn D)

Nhdn xét: Phan tng nhiét nhom chua biét 1a hoan toan hay khong hoan toan do d6 hdn hop A
khong xac dinh dugc chinh xac gdm nhitng chit nao nén viée viét phuong trinh héa hoc va can bang
phuong trinh phtic tap. Khi hoa tan hoan toan hdn hgp A trong axit HNO; thi Al’ tao thanh Al”,
nguyén tir Fe va Cu dugc bdo toan hoa tri.

C6 ban s& thic mic lwgng khi NO con dugce tao boi kim loai Fe va Cu trong hon hop A. Thuc
chit lugng Al phan trng d4 bu lai luong Fe va Cu tao thanh.
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Vi du 3: Cho 8,3 gam hdn hop X gom Al, Fe (na; = nge) vao 100 ml dung dich Y gdm Cu(NO3), va
AgNOs. Sau khi phan tng két thic thu dwoc chat rin A gdm 3 kim loai. Hoa tan hoan toan
chit rin A vao dung dich HCI du thy c6 1,12 lit khi thoat ra (dktc) va con lai 28 gam chit
ran khong tan B. Néng do Cum cta Cu(NOs), va ciia AgNOs lAn luot 1a

A.2M va IM. vB. IM va 2M.
C. 0,2M va 0,1M. D. két qua khac.
Tém tit so do:
AgNO, :x mol

. Al
8,3 gam hon hop X + 100 ml dung dich Y -
Fe Cu(NO,), :y mol

(n, =ng
1,12 lit H,
—> Chéatrin A —dw E
(3 kim loai) 2,8 gam chat ran khong tan B
Huéng din gidi

Tacd: na = nNpe= 8,3 =0,1 mol.

biat n o, =x mol va ng,yo,,, =y mol

= X+Y — Chétrin A gébm 3 kim loai.

= Al hét, Fe chua phan g hodc con du. Hon hop hai mubi hét.

Qua trinh oxi hoa:

Al — AP'+3e Fe — Fe’' +2e
0,1 0,3 0,1 0,2
= Tong s6 mol e nhudng bang 0,5 mol.
Qua trinh khir:
Ag'+le > Ag Cu*"+2¢ - Cu 2H + 2¢ — H,
X X X y 2y y 0,1 0,05

= Tong s6 e mol nhan bang (x + 2y + 0,1).

Theo dinh ludt bao toan electron, ta cd6 phuong trinh:

x+2y+0,1 =05 hay x+2y = 0,4 (1)
Mit khac, chat rin B khong tan a: Ag: x mol; Cu:y mol.
= 108x + 64y = 28 (2)

Giai hé (1), (2) ta duoc:

x=0,2mol; y=0,1 mol
0,2
0,1

0,1
0,

= Cyagno, = =2M; Cycumo,), = = IM. (Pap an B)

—_—
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Vi du 4: Hoa tan 15 gam hon hop X gom hai kim loai Mg va Al vao dung dich Y gom HNO; va
H,S04 dic thu duge 0,1 mol mdi khi SO,, NO, NO,, N,O. Phan tram khoi lugng cta Al va
Mg trong X lan luot 13

A. 63% va 37%. v'B. 36% va 64%.
C. 50% va 50%. D. 46% va 54%.
Huéng din gidi
Dat nv, = x mol ; na =y mol. Ta c6:
24x +27y=15.(1)

Qua trinh oxi hoa:

Mg — Mg* +2e Al — AP" + 3e
X 2x y 3y
= Tong s6 mol e nhudng bang (2x + 3y).
Qua trinh khir:
N7 +3e - N7 ON" +2xd4e — 2N"!
03 0,1 0,8 0,2
N?+1le - N™ S°+2 — 8™
0,1 0,1 02 0,1

= Tong s6 mol e nhan bang 1,4 mol.
Theo dinh luat bao toan electron:
2x+3y = 1,4 (2)
Giai h¢ (1), (2) ta dugc: x = 0,4 mol ; y=0,2 mol.
27x%0,2

= %Al = x100% = 36%.

%Mg = 100% — 36% = 64%. (Ddp dn B)

Vi du 5: Tron 60 gam bot Fe voi 30 gam bot Iru huynh rdi dun nong (khong co khong khi) thu duge
chit rdn A. Hoa tan A bang dung dich axit HCI du dugc dung dich B va khi C. D6t chay C
can V lit O, (dktc). Biét cac phan tng xdy ra hoan toan. V ¢o gia trj la

A. 11,2 lit. B. 21 lit. v'C. 33 lit. D. 49 lit.
Huéng din gidi
. 30 . X
Vi ng, >ng D) nén Fe du va S heét.
Khi C 14 hdn hop H,S va H,. D6t C thu duoc SO, va H,0. Két qua cudi ciing ciia qua trinh phan
ung la Fe va S nhuong e, con O, thu e.
Nhuong e: Fe — Fe*' + 2e

@mol 2x@mol
56
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S > S" 4+ 4

ﬂmol 4x£ mol
32 32

Thu e: Goi s6 mol O, 1a x mol.
0, + 4e—207

x mol — 4x
Ta c6: 4x =@><2 +£x4 gidira x = 1,4732 mol.
56 32
= Vo, =22,4x1,4732 =33 lit. (Pdp dn C)

Vi du 6: HOn hop A gdm 2 kim loai R, Ry ¢6 hod tri x, y khong d6i (Ry, R, khong tac dung véi nude
va ding trude Cu trong ddy hoat dong héa hoc ctia kim loai). Cho hdn hop A phin tng hoan
toan véi dung dich HNOj; du thu dugce 1,12 lit khi NO duy nhét & dktc.

Néu cho lugng hSn hop A trén phan Uing hoan toan vdi dung dich HNOj thi thu dugc bao
nhiéu lit N». C4c thé tich khi do & dktc.

A. 0,224 1it.  v'B. 0,336 1it. C. 0,448 lit. D. 0,672 lit.
Huéng din gidi
Trong bai toan nay c6 2 thi nghiém:

R R +5 R

TNI1: R, va R, nhudng e cho Cu®" @ chuyén thanh Cu sau d6 Cu lai nhuong e cho N dé thanh
+2 ,
N (NO). S6 mol e do R; va R, nhudng ra la

+2

+5
N+3¢ —> N

0,15 « L12

=0,05

X ! C s A 1 \1s
TN2: R; va R, truc tiép nhuong e cho N dé tao ra N,. Goi x 1 s6 mol Ny, thi s6 mol e thu vao la

+5
2N +10e — NS

10x <« x mol
Ta co: 10x=0,15 — x=0,015
= VNz =22,4.0,015=10,336 lit. (Pap an B)

Vi du 7: Cho 1,35 gam hdn hop gdm Cu, Mg, Al tac dung hét véi dung dich HNO; thu duoc hdn hop
khi gdm 0,01 mol NO va 0,04 mol NO,. Tinh khéi lrgng mudi tao ra trong dung dich.

A. 10,08 gam. B. 6,59 gam. Vv'C.5,69 gam. D. 5,96 gam.
Huéng din gidi
Céch 1: batx,y, z lan luot 1a s6 mol Cu, Mg, AL
2+ 2+ 3+
Nhuonge: Cu= Cu +2e¢ Mg = Mg + 2¢ Al= Al +3e

X—> x— 2x y—>y = 2y zZ >z—>3z
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+5 +2 +5 +4
Thu e: N +3e = N (NO) N +1e = N (NO»)
0,03 < 0,01 0,04 < 0,04

Tacé: 2x+2y+3z=0,03+0,04=0,07
va 0,07 ciling chinh 14 s6 mol NOs~
Khdi hrong mudi nitrat 1a:
1,35 + 62x0,07 = 5,69 gam. (Pap an C)
Cach 2:

Nhan dinh méi: Khi cho kim loai hodc hdon hop kim loai tac dung véi dung dich axit HNOs tao
hon hop 2 khi NO va NO, thi

NyyNo, = 2r1No2 +4ny,

Nyno, =2%0,04+4x0,01=0,12 mol
= ny, , =0,06mol
Ap dung dinh luat bao toan khdi lwong:

My + Myyo, =My T My T My +My

1,35 + 0,12x63 = mmysi + 0,01x30 + 0,04x46 + 0,06x18
= Mpsi = 5,69 gam.

Vi du 8: (Cdu 19 - Ma dé 182 - Khoi A - TSPH - 2007)
Hoa tan hoan toan 12 gam hdn hop Fe, Cu (ti 16 mol 1:1) bang axit HNOs, thu duoc V lit (&
dktc) hdn hop khi X (gdm NO va NO,) va dung dich Y (chi chira hai mudi va axit du). Ti
khdi ctia X d6i v6i H, bang 19. Gia tri cia V 1a
A.2241it.  B.4,48lit. v'C.5,60lit.  D. 3,36 lit.
Huéng din gidi

bat npe=ncu,=amol — 56a+64a=12 — a=0,1 mol

Cho e: Fe — Fe'" + 3e Cu » Cu* + 2e
0,1 - 03 0,1 - 0,2

Nhan e: N + 3¢ —» N* N” + le »> N™
3x « X y <y

Tdng n. cho bang tong n, nhan.

= 3x+y =10,5
Mat khac: 30x +46y = 19x2(x +y).
= x=0,125; y=0,125.

Vihkhi @kee) = 0,125x2x22,4 = 5,6 lit. (Dap dan C)

Vi du 9: Nung m gam bot sit trong oxi, thu duoc 3 gam hdn hop chat rin X. Hoa tan hét hon hop X
trong dung dich HNO; (du), thoat ra 0,56 lit (& dktc) NO (1a san phdm khir duy nhat). Gia tri
ciam la
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v'A.2,52 gam. B.222 gam. C.2,62gam. D.2,32 gam.
Huéng din gidi
m gam Fe + O, — 3 gam hdn hop chét rin X —%9 5 0,56 it NO.
Thuyc chit cac qué trinh oxi hoa - khir trén 1a:

Choe: Fe — Fe&' + 3e

m 3m
— —mole
56 56
Nhan e: O, + 4 —> 20 N° + 3¢ —» N7
3-m - 43-m) mol e 0,075 mol < 0,025 mol
32 32

3_m = M +0,075
56 32

= m = 2,52 gam. (Ddp dn A)

Vi du 10: Hon hop X gém hai kim loai A va B dung truéc H trong day dién hoa va c6 hoa tri khong
d6i trong cac hop chat. Chia m gam X thanh hai phan bang nhau:

- Phan I: Hoa tan hoan toan trong dung dich chira axit HCI va H,SO,4 loang tao ra 3,36 lit
khi H,.

- Phan ’2: Tac dung hoan toan véi dung dich HNO; thu duge V it khi NO (san phim khir
duy nhat).
Biét cac thé tich khi do ¢ diéu kién tiéu chuan. Gia tri ctia V 1a
v'A.2.241it. B. 3,36 lit. C. 4,48 lit. D. 6,72 lit.
Huéng din gidi
bat hai kim loai A, B 1a M.
~Phin1: M + nH' — M™ + %Hz (1)
-Phdn2: 3M + 4nH" + nNO;~ — 3M™ + nNO + 2nH,0 ()
Theo (1): S6 mol e cia M cho bang sé mol e cia 2H" nhin;
Theo (2): S6 mol e cia M cho bang sé mol e cia N™ nhan.

A A A 5 + 1S A A 5 +
Vay s6 mol e nhan cia 2H" bang s6 mol e nhan cia N™.

2H" + 2¢ — H, va N +3¢ —» N"
0,3 « 0,15mol 03 — 0,1 mol
= Vo = 0,1x22,4 =224 lit. (Pdp dn A)

Vi du 11: Cho m gam bot Fe vao dung dich HNOs lay du, ta dwoc hdn hop gom hai khi NO, va NO
c6 Vx = 8,96 lit (dktc) va ti khéi ddi voi O, bang 1,3125. Xéc dinh %NO va %NO; theo
thé tich trong hdn hop X va khdi hrong m ciia Fe da ding?

A. 25% va 75%; 1,12 gam. v'B. 25% va 75%; 11,2 gam.
C. 35% va 65%; 11,2 gam. D. 45% va 55%; 1,12 gam.



Huéng din gidi
Tacd: nx=0,4 mol; Mx=42.

So d6 duong chéo:
NO,: 46 42-30=12

7
42\
NO : 30 46-42 =4

N/

{HNOZ Ny, =12:4=3

=
Ny, + Ny = 0,4 mol
Ny, = 0,1 mol % Vyo =25%
=
nyo, = 0,3 mol % Vyo, =75%
va Fe — 3e — Fe’’ N™ +3e - N7 N7 + le > N*

3x —> X 0,3« 0,1 0,3« 0,3
Theo dinh luat bao toan electron:
3x=0,6 mol - x=0,2 mol
= mre = 0,2x56 = 11,2 gam. (Dap ap B).
Vidu 12: Cho 3 kim loai Al, Fe, Cu vao 2 lit dung dich HNO; phéan rng vira da thu dugc 1,792 lit khi

X (dktc) gdm N, va NO, c6 ti khdi hoi so véi He bang 9,25. Nong dd mol/lit HNOj; trong
dung dich dau la

v'A.0,28M. B. 1,4M. C.1,7M. D. 1,2M.
Huéng din gidi
(My, + My, )
2

14 trung binh cong khéi lwgng phén tir ciia hai khi N, va NO, nén:

Taco: M, =9,25x4=37=

Ny =Ny, =n7x=0,04 mol

N,

va NO; + 10e > N, NO; + le — NO;
0,08 « 0,4 « 0,04 mol 0,04 « 0,04 < 0,04 mol
M — M" + ne
0,04 mol

= Nyno, i kniy = 0512 mol.

Nhdn dinh méi: Kim loai nhudng bao nhiéu electron thi ciing nhan bay nhiéu gbc NO;~ dé tao
muoi.
= N0, (120 musi) = 1€ (nhuomg) = 1€ (ngn) = 0,04 +0,4 =0,44 mol.

Do do: N 1o, (phin gy = 044 +0,12=0,56 mol
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= [HNO,]= 0.56

=0,28M. (Ddp dn A)

Vi du 13: Khi cho 9,6 gam Mg tac dung hét voi dung dich H,SO4 dam dic, thiy c6 49 gam H,SOy
tham gia phan tng, tao mu6i MgSO,, H,O va san pham khir X. X 1a

A. SO, B.S v'C. H,S D. SO,, H,S
Huéng din gidi
Dung dich H,SO4 dam déac vura 1a chét oxi hoa vira 13 moi truong.
Goi a 1a s6 oxi hoa cua S trong X.
Mg — Mg*" +2e S + (6-a)e > S*°
0,4 mol 0,8 mol 0,1 mol 0,1(6-a) mol

Téng s6 mol H,SO, d3 dung 1a : % =0,5 (mol)
S6 mol H,SO4 dé dung dé tao mudi bang sb mol Mg = 9,6 : 24 = 0,4 mol.
S6 mol H,SO4 di dung dé oxi hoa Mg 1a:
0,5-0,4=0,1 mol.
Taco: 0,I1x(6 —a)=0,8 > x=-2. Vay X la H,S. (Pap an C)

Vi du 14: Dé a gam bot sat ngoai khong khi, sau mot thoi gian s& chuyén thanh hdn hop A ¢ khdi
lwong 1a 75,2 gam gdm Fe, FeO, Fe,03 va Fe;0,4. Cho hdn hop A phan tmg hét voi dung
dich H,SO4 dam déc, nong thu dugce 6,72 lit khi SO, (dktc). Khéi luong a gam la:

v A .56 gam. B.112gam. C.224gam. D.253 gam.
Huéng din gidi
S6 mol Fe ban dau trong a gam: ng = % mol.

75,2 -a

S6 mol O, tham gia phan tng: n, = mol.
Qua trinh oxi hoa: Fe — Fe'* + 3e (1)
a 3a
—mol —mol
56 56
£ R 3a
S6 mol e nhuong: n, =—mol
56
Qua trinh khu: 0, + 4¢ > 207 )
SO, +4H" +2¢ — SO, +2H,0 (3)
Tu (2),(3) > n, =4n, +2ny,
—4x 2278 90 3=2
56

= a=56 gam. (Ddp an A)
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Vi du 15: Cho 1,35 gam hdn hop A gdm Cu, Mg, Al tac dung vi HNO; du dugce 1,12 lit NO va NO,
(dktc) c6 khdi lwong mol trung binh 13 42,8. Tong khdi lwgng mudi nitrat sinh ra 1a:

A.9,65gam B.728gam C.424gam  v'D. 5,69 gam
Huéng din gidi
Dua vao so do duong chéo tinh duogc s6 mol NO va NO, lan luot 14 0,01 va 0,04 mol. Ta c6 céac
ban phan tng:
NO;™ +4H" +3e — NO +2H,0
NO; +2H" + le —> NO, + H,0
Nhu vy, tong electron nhan 1 0,07 mol.
Goix, vy, z lan luot 1a s6 mol Cu, Mg, Al ¢6 trong 1,35 gam hdn hop kim loai. Ta c6 cac ban
phan Ung:
Cu —» Cu®" +2¢ Mg — Mg" +2¢ Al - AP +3¢
= 2x + 2y +3z=0,07.

Khoi lwgng mudi nitrat sinh ra la:

m = mCU(NO3)z+ mMg(NO3)2 + mAl(NO3)3
= 1,35+ 62(2x + 2y + 3z)
=1,35+62x0,07=5,69 gam.

MOT SO BAI TAP VAN DUNG GIAI THEO PHUONG PHAP BAO TOAM MOL
ELECTRON

01. Hoa tan hoan toan m gam Al vao dung dich HNOjs rét lodng thi thu dugc hdn hop gdm 0,015 mol

khi N,O va 0,01mol khi NO (phan urng khong tao NH4NO3). Gid tri cia m la
A.13,5gam. B.1,35gam. C. 0,81 gam. D. 8,1 gam.

02. Cho mdt ludng CO di qua dng st dung 0,04 mol hdn hop A gdm FeO va Fe,0; d6t néng. Sau khi
két thuc thi nghiém thu dugc chit rin B gém 4 chat nang 4,784 gam. Khi di ra khoi éng s hép thu
vao dung dich Ca(OH), du, thi thu dugc 4,6 gam két tha. Phan tram khdi luong FeO trong hdn
hop A la

A. 68,03%. B. 13,03%. C. 31,03%. D. 68,97%.
03. Mot hon hop gom hai bot kim loai Mg va Al dugc chia thanh hai phan bang nhau:
- Phan I: cho tac dung v6i HC1 du thu dugc 3,36 lit H,.
- Phédn 2: hoa tan hét trong HNOs lodng du thu dugce V lit mot khi khong mau, hoa nau trong
khong khi (cac thé tich khi déu do & dktc). Gia tri ciia V 1a
A. 2,24 lit. B. 3,36 lit. C. 4,48 lit. D. 5,6 lit.

04. Dung dich X gdm AgNO; va Cu(NOs), ¢ ciing ndng do. Lay mot lugng hdn hop gdm 0,03 mol Al
0,05 mol Fe cho vao 100 ml dung dich X cho téi khi phan (g két thuc thu duoc chét rin Y chua 3
kim loai.Cho Y vao HCI du giai phong 0,07 gam khi. Nong d6 cua hai mudi la

A. 0,3M. B. 0,4M. C. 0,42M. D. 0,45M.



05. Cho 1,35 gam hdn hop Cu, Mg, Al tac dung voi HNO; du duoc 896 ml hdn hop gdm NO va NO, co
M =42 . Tinh tong kh6i rong mudi nitrat sinh ra (khi & dktc).
A.9,41 gam. B. 10,08 gam. C.5,07 gam. D. 8,15 gam.

06. Hoa tan hét 4,43 gam hdn hop Al va Mg trong HNO; lodng thu dugc dung dich A va 1,568 lit
(dktc) hdn hop hai khi (déu khong mau) c6 khéi lugng 2,59 gam trong d6 c6 mot khi bi hoa thanh
mau nau trong khong khi. Tinh s6 mol HNO; da phan tng.

A. 0,51 mol. B.A.0,45mol. C.0,55mol. D. 0,49 mol.

07. Hoa tan hoan toan m gam hdn hop gém ba kim loai bﬁng dung dich HNOj thu duogc 1,12 lit hdn hop
khi D (dktc) gdm NO, va NO. Ti khdi hoi ctia D so v&i hidro bang 18,2. Tinh thé tich tdi thiéu dung
dich HNO3 37,8% (d = 1,242g/ml) can dung.

A.20,18ml.  B.11,12ml.  C. 21,47 mlL D. 36,7 ml.

08. Hoa tan 6,25 gam hdn hop Zn va Al vao 275 ml dung dich HNO; thu dugc dung dich A, chét rin B
gdm cac kim loai chua tan hét can ning 2,516 gam va 1,12 lit hdn hop khi D (¢ dktc) gdm NO va
NO,. Ti khéi ctia hdn hop D so v6i H, 1a 16,75. Tinh néng d6 mol/l cia HNO; va tinh khdi lugng
muoi khan thu dugc khi ¢6 can dung dich sau phan ung.

A. 0,65M va 11,794 gam. B. 0,65M va 12,35 gam.
C.0,75M va 11,794 gam. D. 0,55M va 12.35 gam.

09. Dbt chay 5,6 gam bot Fe trong binh dung O thu dugc 7,36 gam hdn hop A gdm Fe,0s, Fe;04 va
Fe. Hoa tan hoan toan lwong hdn hop A bang dung dich HNO; thu duoc V lit hon hop khi B gdm
NO va NO,. Ti khéi ctia B so v6i H, bang 19. Thé tich V & dktc 1a

A. 672 ml B. 336 ml C. 448 mlL D. 896 ml

10. Cho a gam hdn hop A gdém oxit FeO, CuO, Fe,03 ¢6 s6 mol bang nhau tac dung hoan toan véi lugng
vira du 1a 250 ml dung dich HNO; khi dun néng nhe, thu duoc dung dich B va 3,136 lit (dktc) hon hop
khi C gom NO, va NO ¢ ti khdi so v6i hidro 13 20,143. Tinh a.

A. 74,88 gam. B. 52,35 gam. C. 61,79 gam. D. 72,35 gam.

Dap 4n cac bai tap van dung

1.B 2.B 3.A 4.B 5.C
6.D 7.C 8. A 9.D 10. A

Phwong phap 4
SU DUNG PHUONG TRINH ION - ELETRON

Dé lam tdt cac bai toan bang phuong phap ion diéu dau tién cic ban phai nim chic phwong trinh
phan tng dudi dang cac phan tir tir d6 suy ra cac phuong trinh ion, doi khi c6 mot s6 bai tap khong
thé giai theo cac phwong trinh phan tir dwoc ma phai giai dua theo phuwong trinh ion. Viéc giai bai
toan hoa hoc bang phuong phép ion gitip ching ta hiéu k§ hon vé ban chat ciia cac phuong trinh hoa
hoc. Tir mdt phuong trinh ion c6 thé diing véi rat nhidu phuong trinh phan tir. Vi du phan tng gitra
hén hop dung dich axit véi dung dich bazo déu c¢6 chung mot phwong trinh ion 1a

H + OH —— H,0
hodc phan tng cuia Cu kim loai véi hdn hop dung dich NaNOj; va dung dich H,SO, 1a
3Cu + 8H' + 2NO;™ —— 3Cu®" + 2NO' + 4H,0...
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Sau day 1a mot s6 vi du:

Vi du 1: Hon hop X gém (Fe, Fe,03, Fes04, FeO) véi s6 mol mdi chét 1a 0,1 mol, hoa tan hét vao
dung dich Y gém (HCI va H,SOy lodng) du thu dwoc dung dich Z. Nhé tir tir dung dich
Cu(NO3); IM vao dung dich Z cho t6i khi ngung thoat khi NO. Thé tich dung dich
Cu(NO3), can ding va thé tich khi thoat ra & dktc thudc phuong 4n nao?

A.25ml; 1,12 lit. B. 0,5 lit; 22,4 lit.

v'C. 50 ml; 2,24 lit. D. 50 ml; 1,12 lit.
Huéng din gidi
Quy hdn hgp 0,1 mol Fe;O3 va 0,1 mol FeO thanh 0,1 mol Fe;0.
Hon hop X gémz (Fes04 0,2 mol; Fe 0,1 mol) tdc dung voi dung dich Y

Fe;O, + 8H' — Fe*™  + 2F" + 4H,0

0,2 — 0,2 0,4 mol
Fe + 2H' — Fe*' + H,'
0,1 — 0,1 mol

Dung dich Z: (Fe*": 0,3 mol; Fe’": 0,4 mol) + Cu(NO3),:
3Fe** + NO;™ + 4H' — 3Fe" + NO' + 2H,0

0,3 0,1 0,1 mol
= Vo = 0,1x22,4 = 2,24 it.
1
Neynoy), =§nNO; =0,05mol
0,05 . y
= Vi cunoy), = " =0,051it (hay 50 ml). (Ddp dn C)

Vidu 2: Hoa tan 0,1 mo} Cu kim loai trong 120 ml dung dicl} X gdm HNO; 1M va H,SO4 0,5M. Sau
khi phan tng két thiic thu dugc V lit khi NO duy nhat (dktc).
Giatricaa V la
v'A. 1,344 1it.  B. 1,49 lit. C. 0,672 lit. D. 1,12 lit.
Huéng din gidi
Nyno, =0,12mol ; Ny 0, = 0,06 mol

= Tbng: n,.=024mol va n  =0,12mol

Phuong trinh ion:
SH' + 2NO; —— 3Cu* + 2NO' + 4H,0

3Cu +
Ban diu: 0,1 — 024 — 0,12 mol
Phantng: 0,09 <« 024 — 0,06 N 0,06 mol

Sau phan tmg: 0,01 (du) (hét) 0,06 (du)

= Vno = 0,06x22,4 = 1,344 1it. (Pdp dn A)



Vi du 3: Dung dich X chtra dung dich NaOH 0,2M va dung dich Ca(OH), 0,1M. Suc 7,84 lit khi CO,
(dktc) vao 1 lit dung dich X thi lugng két toa thu duogc 1a

A. 15 gam. vB.5gam.  C. 10 gam. D. 0 gam.
Huéng din gidi
N¢o, = 0,35 mol; nnaon = 0,2 mol; ne, oy, = 0,1 mol.
= Téng: n . =02+0,1x2=04 mol va n_, =0,1 mol.
Phuong trinh ion rat gon:

CO, + 20H —— CO;> + H,0

0,35 0,4
02 « 04 — 0,2mol
= Neo, @ = 0,35 -0,2=0,15 mol

tiép tuc xay ra phan tng:

COs* + CO; + H,0 —— 2HCOs~
Ban dau: 0,2 0,15 mol
Phan ung: 0,15 <« 0,15 mol

= n.. con lai bﬁng 0,15 mol
= Neyco,, = 0,05 mol
= Me,c, = 0,05%100 = 5 gam. (Ddp dn B)

Vi du 4: Hoa tan hét hdn hop gdm mot kim loai kiém va mot kim loai kiém thd trong nuée duoc dung
dich A va c6 1,12 lit H, bay ra (¢ dktc). Cho dung dich chira 0,03 mol AICl; vao dung dich A.
khdi lugng két tia thu duogc 1a

A.0,78 gam. v'B. 1,56 gam. C.0,81 gam. D. 2,34 gam.
Huéng din gidi
Phan tng ctia kim loai kiém va kim loai kiém thé véi H,O:

M + nH0 —> M(OH), + —H,
2

Tur phuong trinh ta c6:

n . =2n, =0,lmol

Dung dich A tac dung véi 0,03 mol dung dich AICl;:
AP + 30H ——> AIl(OH)s,

Ban dau: 0,03 0,1 mol

Phan rng: 0,03 -0,09 — 0,03 mol

= L 0,01mol

tiép tuc hoa tan két tiia theo phuong trinh:
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Al(OH); + OH —— AlO, + 2H,0
0,01 « 0,01 mol
Vay: m o), = 78%0,02 = 1,56 gam. (Ddp dn B)
Vi du 5: Dung dich A chua 0,91 mol Fe(I\IO3)3 va 0,15 mol/HCl c6 kha ning hoa tan tdi da bao nhiéu
gam Cu kim loai? (Bi€t NO 1a san phdm khtr duy nhat)
A.288 gam. B.3,92gam. v C.32gam. D.5,12 gam.
Huéng din gidi
Phuong trinh ion:
Cu + 2Fe" — 2F*" + Cu*
0,005 «- 0,01 mol
3Cu + 8H' + 2NO; — 3Cu*" + 2NO' + 4H,0

Ban dau: 0,15 0,03 mol — H' du
Phantng: 0,045 « 0,12 <« 0,03 mol
= Mcyiéida = (0,045 +0,005) x 64 = 3,2 gam. (Pap dn C)

Vi du 6: Cho hdn hop gém Nqu va NaBr tac dung véi dung dich AgNO3 du thu giu’(jc két tua c6 khoi
lui(_mg dﬁng bang khoi lugng AgNOs da phan trng. Tinh phan tram khoi lwgng NaCl trong
hon hop dau.

A. 23,3% v'B. 27,84%. C.43,23%. D. 31,3%.

Huéng din gidi

Phuong trinh ion:
Ag" + CIT — AgCl
Ag" + Br ——> AgBry
bat: NNacl = X Mol nNapr = y mol

Mpgc) + Magpr = M \in0, )

= m.. +mBr’ - mNog
= 35,5x + 80y = 62(x +y)
= x:y =36:53

Chonx=36,y=53 — %my, =—0230X100 0 eror Dap an B)
58,5%36+103x53

Vi du 7: Tron 100 ml dung dich A (gdm KHCO; 1M va K,CO; 1M) vao 100 ml dung dich B (gdm
NaHCO; 1M va Na,COs3; 1M) thu dugc dung dich C.
Nho tir tir 100 ml dung dich D (gém H>SO4 IM va HCI 1M) vao dung dich C thu duoc V lit
CO; (dktc) va dung dich E. Cho dung dich Ba(OH), t6i du vao dung dich E thi thu dugc m
gam két tua. Gia tri cia m va V lan luot 1a

v'A. 82,4 gam va 2,24 lit. B. 4,3 gam va 1,12 lit.
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C. 43 gamva 2,24 lit. D. 3,4 gam va 5,6 lit.
Huéng din gidi

Dung dich C chura: HCO;5 ™ : 0,2 mol ; CO5* : 0,2 mol.
Dung dich D c¢6 tong; n .= 0,3 mol
Nho tir tir dung dich C va dung dich D:

COs* + H —— HCO;

02 - 02 — 0,2mol

HCO;™ + H' —— H,O + CO,

Ban diu: 0,4 0,1 mol
Phan rng: 0,1 « 0,1 - 0,1 mol
Du: 0,3 mol

Tiép tuc cho dung dich Ba(OH), du vao dung dich E:
Ba’" + HCO; + OH —— BaCO; + H,0

0,3 - 0,3 mol
Ba’" + SO, —— BaSO,
0,1 — 0,1 mol
= Veo, = 0,1x22,4 = 2,24 1it.

Tong khéi lwgng két tua:
m=0,3x197 + 0,1x233 = 82,4 gam. (Ddp an A)
Vi du 8: Hoa tan hoan toan 7,74 gam mot hdn hop gdm Mg, Al bang 500 ml dung dich gdm H,SO,
0,28M va HCI 1M thu dugc 8,736 lit H, (dktc) va dung dich X.

Thém V lit dung dich chira dong thoi NaOH 1M va Ba(OH), 0,5M vao dung dich X thu
duogc lugng két tia 16n nhat.

a) S& gam mudi thu duoc trong dung dich X 1a

v'A. 38,93 gam. B. 38,95 gam.
C. 38,97 gam. D. 38,91 gam.
b) Thé tich V 1a
v'A. 0,39 lit. B. 0.4 lit.
C. 0,41 lit. D. 0,42 lit.
¢) Luong két toa la
A. 54,02 gam. B. 53,98 gam.

v'C. 53,62 gam.D. 53,94 gam.
Huéng din gidi
a) Xac dinh khdi lwong mudi thu duge trong dung dich X:
Ny 0, = 0,28%0,5 = 0,14 mol



= Ny = 0,14 mol va n .=0,28 mol.
NHc) = 0,5 mol
= n .= 0,5 mol va  n, =0,5mol

Vay tong n,.=0,228+0,5=0,78 mol.

Ma n, =0,39 mol. Theo phuong trinh ion rit gon:

M’ + 2H — > Mg + H) (1)
Al + 3H — AP' + %HQT 2)
A _ + 1A
Ta thay N, =20y, — H hét.
= Mph muéi = Mphklogi T M, +m

S03~ cr
= 7,74+ 0,14x96 + 0,5x35,5 = 38,93 gam. (Pdp dn A)
b) Xéc dinh thé tich V:
Nyon = 1V mol }

N, om, = 0,5V mol

= Tong n, =2Vmol va n_, =0,5V mol

Phuong trinh tao két tua:
Ba®™ + SO, —— BaSO4 (3)
0,5V mol 0,14 mol
Mg®* + 20H —— Mg(OH), 4)
A"+ 30H ——> AI(OH)s (5)

Dé két tha dat 16n nhét thi s6 mol OH™ du dé két tua hét cac ion Mg*" va AP". Theo cac phuong trinh
phan tng (1), (2), (4), (5) ta co:

n . =n, =078 mol

= 2V=0,78 — V=039 lit. (Ddp dn A)
¢) Xéc dinh luong két tua:
n,.. =0,5V=0,5x0,39=0,195mol > 0,14 mol — Ba’’ du.
= Myp,q0, = 0,14x233 = 32,62 gam.
Vay Miéttia = Mp,go, T Mokloai T M-
= 32,62+7,74+0,78 x 17 = 53,62 gam. (Pdp dn C)
Vi du 9: (Cdu 40 - Ma 182 - TS Pai Hoc - Khéi A 2007)

Cho m gam hdn hgp Mg, Al vao 250 ml dung dich X chira hon hop axit HCl 1M va axit
H,SO4 0,5M, thu duoc 5,32 lit H, (¢ dktc) va dung dich Y (coi thé tich dung dich khong
doi). Dung dich Y ¢6 pH 1a
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VA1 B. 6. C.7. D. 2.
Huéng din gidi
npcr = 0,25 mol; ny, o =0,125.
= Téng: n,.= 0,5 mol ;
Ny (otmann) = 052375 mol.
Biét r:;ing: ctt 2 molion H —— 1 mol H,
vay 0,475 mol H" «—0,2375 mol H,
=0,5 - 0,475 = 0,025 mol

nl—l*(du)

2
N [H*}O(;’Ozs ~0,1=10"M - pH=1.(Ddp dn 4)

Vi du 10: (Cdu 40 - Ma dé 285 - Khéi B - TSPH 2007)
Thyc hi¢n hai thi nghi¢m:
1) Cho 3,84 gam Cu phan tng v6i 80 ml dung dich HNO; 1M thoat ra V lit NO.

2) Cho 3,84 gam Cu phan trng védi 80 ml dung dich chita HNO; 1M va H,SO4 0,5 M thoat
ra V, lit NO.

Biét NO 14 san pham khir duy nhét, cac thé tich khi do & cing diéu kién. Quan hé giita V,

va V2 la

A. Vz = V]. \/B. Vz = 2V1. C. V2 = 2,5V1. D. Vz = 1,5V1.

Huéng din gidi

ey =222 20,06 mol n,. =0,08 mol
TNI1: Y = _0.08 mol
N0, = 0,08 mol Moy =H 00 MO

3Cu + 8H + 2NOy” —— 3Cu*" + 2NO' + 4H,0
Ban déu: 0,06 0,08 008mol —  H' phantmg hét
Phan rng: 0,03 < 0,08 — 0,02 - 0,02 mol
= V, tuong tng véi 0,02 mol NO.
TN2: ney = 0,06 mol; nyyo =0,08 mol; ny 4, =0,04 mol.
= Téng: n,.= 0,16 mol ;

n = 0,08 mol.

3Cu + 8H™ + 2NO; —— 3Cu* + 2NO' + 4H,0
Ban déau: 0,06 0,16 008mol — CuvaH' phanung hét
Phan rng: 0,06 - 0,16 — 0,04 - 0,04 mol
= V, tuong tng véi 0,04 mol NO.
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Nhu vay Vo =2V,. (Pdp dn B)

Vi du 11: (Cdu 33 - Ma 285 - Khéi B - TSPH 2007)

Tron 100 ml dung dich (gdm Ba(OH), 0,1M va NaOH 0,1M) véi 400 ml dung dich (gdm
H,S04 0,0375M va HC10,0125M), thu dugc dung dich X. Gia tri pH cua dung dich X 1a
A. 7. vB. 2. C. 1. D. 6.

Huéng din gidi
Ny, om), = 0,01 mol

} = Tong n . = 0,03 mol
n

wor = 0,01 mol

Ny 0, = 0,015 mol

= Tong n .= 0,035 mol.
n,o = 0,005 mol

Khi tron hdn hgp dung dich bazo véi hdn hgp dung dich axit ta c6 phurong trinh ion rit gon:
H + OH — H0
Bit dau 0,035 0,03 mol
Phan rng: 0,03 « 0,03

Sau phan ung: N 0,035 - 0,03 = 0,005 mol.

= Tong: Vd sau tromy = 500 ml (0,5 lit).
[H*] _ 0,005

=0,01=107 — pH=2.(Pdp dn B)

Vi du 12: (Cdu 18 - Md 231 - TS Cao Ddng - Khoi A 2007)
Cho mot mﬁu hop kim Na-Ba tac dung véi nude (du), thu duge dung dich X va 3,36 lit H,
(6 dktc). Thé tich dung dich axit H,SO4 2M can ding dé trung hoa dung dich X 1a

A. 150 ml v'B. 75 ml. C. 60 ml. D. 30 ml
Huéng din gidi

Na + Hb O —— NaOH + %Hz

Ba + 2H,0 ——> Ba(OH), + H,

n, = 0,15 mol, theo phuong trinh — téng $6 0oy @ = 2nHz = 0,3 mol.

Phuong trinh ion rat gon cia dung dich axit voi dung dich bazo 1a
H + OHF — H,0

= n,.=n, =03mol — nyz =0,15mol

0,15
2

=

VH2504 =

= 0,075 lit (75 ml). (Pdp dn B)

Vi du 13: Hoa tan hdn hop X gém hai kim loai A va B trong dung dich HNO; lodng. Két thuc phan
{mg thu dugc hdn hop khi Y (gdm 0,1 mol NO, 0,15 mol NO, va 0,05 mol N,O). Biét rang
khong co phan tng tao mubi NH4NO;. S6 mol HNO; da phan tng 1a:
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A. 0,75 mol. B.09mol. C.1,05mol v'D. 1,2 mol.
Huéng din gidi

Ta c6 ban phan ung:

NO;” + 2H" + le —— NO, + H,0 (1)
2x0,15 «~ 0,5

NO;~ + 4H" +3e —— NO + 2H,O ()
4x0,1 v 0,1

2NO;” + 10H" + 8¢ —— N,O + 5H,0 (3)
10x0,05 <« 0,05
Tir (1), (2), (3) nhan duoc:
Ninoy, = 2 My = 2X0,15+4x0,1+10x0,05 = 1,2 mol. (Pdp dn D)

Vi du 14: Cho 12,9 gam hdn hop Al va Mg phan tig v6i dung dich hon hop hai axit HNO; va H,SO,4
(dac noéng) thu dugc 0,1 mol mdi khi SO,, NO, NO,. C6 can dung dich sau phan trng khdi
lugng muoi khan thu dugc 1a:

A.31,5gam. B.37,7gam. Vv'C.473 gam. D. 34,9 gam.
Huéng din gidi
Ta c6 ban phan ung:
2NO;™ + 2H" + le — NO; + H,0 + NO;~ (1)
0,1 - 0,1
4NO;” +4H" + 3¢ ——> NO + 2H,0 + 3NO; (2)
0,1 —  3x0,1
2S04 + 4H" + 2¢ —— SO, + H,0 + S04~ 3)
0,1 - 01
Tu (1), (2), 3) > $6 mol NO;5~ tao mudi bﬁng 0,1 +3x0,1=0,4mol;
s6 mol SO4> tao mudi bang 0,1 mol.

= Mpyéi = My joai T mNOg + msoi,

=129+62x0,4+96 x0,1 =47,3. (Ddp an C)
Vi du 15: Hoa tan 10,71 gam hdn hop gdm Al, Zn, Fe trong 4 lit dung dich HNO; aM vira du thu

dugc dung dich A va 1,792 lit hdn hop khi gdm N, va N,O ¢6 ti 16 mol 1:1. C6 can dung
dich A thu dugc m (gam.) muoi khan. gia tri ciia m, a la:

A. 55,35 gam. va 2,2M v'B. 55,35 gam. va 0,22M

C. 53,55 gam. va 2,2M D. 53,55 gam. va 0,22M
Huéng din gidi

Ny, =n 1,792 =0,04 mol.

N T %004
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Ta c6 ban phan ung:

2NO;™ + 12H'" + 10e ——> N, + 6H,0

0,08 0,48 0,04
2NO; + 10H" + 8¢ ——> N,0O + 5H,0
0,08 0,4 0,04

= Nyno, =0, = 0,88 mol.

= a=0’88 =0,22 M.

S6 mol NO;™ tao mudi bang 0,88 — (0,08 + 0,08) = 0,72 mol.
Khéi lwgng mudi bang 10,71 + 0,72 x 62 = 55,35 gam. (Pdp dn B)
Vi du 16: Hoa tan 5,95 gam hon h(_):p Zn, Al co ty lé’mol 14 1:2 bang dung dich HNOs lodng du thu
duogc 0,896 lit mot san sham khir X duy nhat chira nito. X la:
A.N;O vB. N, C.NO D. NH,'
Huéng din gidi
Tacd: nz,= 0,05 mol; na = 0,1 mol.
Goi a 1a s6 mol ciia N,O,, ta c6:
Zn — Zn*" + 2e Al - A" + 3e
0,05 0,1 0,1 0,3
XNO; ™+ (6x — 2y)H™ + (5x —2y)e ——> N,O, + (3x — 2y)H,0
0,04(5x — 2y) 0,04
= 0,04(5x - 2y)=0,4 — 5x—2y=10
Vay X 1a N,. (Pap dan B)
Vidu 17: Cho hdn hop g@)m 0,15 m01~ch682 va 0,0? mol Cu,FeS, tac dung védi dung dich HNO; du
thu duoc dung dicth va hon hop khi Y gom NO va NO,, Thém BaCl, du vao dupg d§ch X
thu dugc m gam két tia. Mat khac, néu thém Ba(OH), du vao dung dich X, lay két tua

nung trong khong khi dén khéi lugng khong d6i thu duoc a gam chét ran. Gia tri cia m va
a la:

v'A. 111,84g va 157,44¢ B. 111,84g va 167,44¢
C. 112,84g va 157,44¢ A. 112,84g va 167,44¢
Huéng din gidi
Ta c6 ban phan ung:

CuFeS, + 8H,0 — 17e —> Cu*" + Fe*" +280,> + 16"

0,15 0,15 0,15 03

CusFeS; + 8H,0 — 19¢ ——> 2Cu? + Fe®" +2S0,% + 167
0,09 0,18 0,09 0,18

Ny = 0,48 mol;



Ba** + SO —— BaSO,

0,48 0,48
= m=0,48 x 233 =111,84 gam.
new = 0,33 mol; nge = 0,24 mol.
Cu — CuO 2Fe — Fe;O3
0,33 0,33 0,24 0,12
= a=0,33 x80+0,12 x160 + 111,84 = 157,44 gam. (Pap an A).

Vi du 18: Hoa tan 4,76 gam hon hop Zn, Al c6 ti 1& mol 1:2 trong 400ml dung dich HNO; 1M vira
da, duge dung dich X chira m gam mudi khan va théy co khi thoat ra. Gia tri cia m la:

A.25.8 gam. B.26,9 gam. Vv'C.27,8 gam. D. 28,8 gam.
Huéng din gidi
nz, = 0,04 mol; na; = 0,08 mol.
- Do phan ting khong tao khi nén trong dung dich tao NH4NO;. Trong dung dich co:
0,04 mol Zn(NOs), va 0,08 mol AI(NO3);
Vay s6 mol NO;~ con lai dé tao NH4NO; la:
0,4 -0,04 x2-0,08 x 3 =0,08 mol
- Do d6 trong dung dich tao 0,04 mol NH4NO;
m = 0,04 x 189 + 0,08 x 213 + 0,04 x 80 = 27,8 gam. (Ddp an C)

Phwong phap 5
SU DUNG CAC GIA TRI TRUNG BINH

Pay 1a mot trong mdt sé phuong phap hién dai nhéat cho phép giai nhanh chong va don gian nhiéu
bai toan hoa hoc va hdn hop cac chat rin, 1ong ciing nhu khi.

Nguyén tic ciia phuong phap nhu sau: Khéi lwgng phan tir trung binh (KLPTTB) (ki hiéu M)
cling nhu khéi lwong nguyén tir trung binh (KLNTTB) chinh 1a khéi lugng cia mét mol hdn hop, nén
nd dugc tinh theo cong thire:
tong khoi lugng hén hop (tinh theo gam)

M = 7 s Z, x
tong s6 mol cac chat trong hon hop




Mn, +Mn, +Mn  +... ZMini

M=
n, +n,+n,+... Do

(1

trong d6 M, M,,... la KLPT (hodac KLNT) cua céc chét trong hdn hop; nj, ny,... 1a s6 mol tuong ing
clia cac chat.

Cong thuc (1) c6 thé viét thanh:
n,
Z 1

M =M, x, + M,x, + M,x; +... 2)

1\_/I=M1.Zr:llni +M2.Zr:12ni +M,. +..

trong d6 xi, Xa,... 1a % s6 mol tuong tng (ciing chinh 1a % khdi luong) ctia cac chat. Pic biét dbi voi
chat khi thi x;, x», ... cling chinh 13 % thé tich nén cong thirc (2) cé thé viét thanh:

MV, +M,V, + MV, +... > MV,

M =
V,+V, +V, +... DV,

3)

trong d6 V1, V... 1a thé tich cia cac chit khi. Néu hdn hop chi c¢6 2 chét thi cac cong thirc (1), (2), (3)
tuong Ung trd thanh (1°), (2°), (3”) nhu sau:

_Mpn +M,(n-n,)

M (17
n
trong d6 n 1a tong sd sb mol cua cac chat trong hdn hop,
M=M;x, +M,(1-x,) (2°)
trong d6 con s6 1 tng véi 100% va
M=M1V1+M2(V_V1) (37

\Y%

trong d6 V 1a thé tich khi thir nhat va V 14 tong thé tich hdn hop.

Tur cong thire tinh KLPTTB ta suy ra cac cong thirc tinh KLNTTB.

Vi cac cong thuc:

C,H,O, ; n mol

C,H,O,; n, mol
ta co:

- Nguyén ttr cacbon trung binh:

X, +X,0, +...

X =
n,+n, +...
- Nguyén ttr hidro trung binh:
v = yn, +y,n, +...
n,+n,+..

va d6i khi tinh ca dugc s6 lién két 7, s nhom chire trung binh theo cong thirc trén.
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Vi du 1: Hoa tan hoan toan 2,84 gam hdn hop hai mudi cacbonat ctia hai kim loai phan nhom II, va
thudc hai chu ky lién tiép trong bang tudn hoan bang dung dich HCI ta thu dugc dung dich X
va 672 ml CO; (¢ dktc).

1. Hay xac dinh tén cac kim loai.
A. Be, Mg. vB. Mg, Ca. C.Ca,Ba. D. Ca, Sr.
2. C6 can dung dich X thi thu dugc bao nhiéu gam mubdi khan?
A. 2 gam. B. 2,54 gam. v'C. 3,17 gam. D. 2,95 gam.
Huéng din gidi
1. Goi A, B 1a cac kim loai can tim. Cac phuong trinh phan mg 1a
ACO; + 2HCl — AClL + H,0 + CO,' (1)
BCO; + 2HCl — BCl + H,O + CO," )
(Co thé goi M la kim loai dai dién cho 2 kim logi A, B luc do chi can viét
mot phwong trinh phan ung).
Theo cac phan tng (1), (2) tong sé mol cac mudi cacbonat bang:
N, = —0’672 =0,03mol.
224

Vay KLPTTB ciia cic mudi cacbonat 1a

=94,67 va  Mag =94,67-60=234,67

Vi thudc 2 chu ky lién tiép nén hai kim loai d6 1a Mg (M = 24) va Ca (M =40). (Pap dn B)
2. KLPTTB cuia cac mudi clorua:

M =34,67+71=105,67.

muoi clorua
Khéi lwgng mudi clorua khan 1a 105,67x0,03 = 3,17 gam. (Pdp dn C)
Vi du 2: Trong ty nhién, ddng (Cu) ton tai dudi hai dang dong vi ggCu va ggCu . KLNT (x4p xi khdi
lwong trung binh) ciia Cu 13 63,55. Tinh % vé khdi lrgng ctia mdi loai ddng vi.
VA, ®Cu: 27,5% ; *Cu: 72,5%.
B. ®Cu: 70% ; *Cu: 30%.
C. ®Cu: 72,5% ; ®Cu: 27,5%.
D. ®Cu: 30% ; “Cu: 70%.
Huéng din gidi
Goi x 1a % ciia dong vi $Cu ta c6 phuong trinh:
M =63,55=65.x+ 63(1 —x)
= x=0,275
Vay: dong vi “Cu chiém 27,5% va dong vi ®Cu chiém 72,5%. (Pdp dn C)
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Vi du 3: H~5n hop khi SO, va O; ¢6 ti khéi so v6i CH, biang 3. Can thém bao nhiéu lit O vao 20 lit
h6‘n hop khi d6 dé cho ti kl}éi so v&i CHy gidam di 1/6, tuc bang 2,5. Céac hon hop khi & cung
dicu kién nhiét do va ap suat.

A. 10 lit. v'B. 20 lit. C. 30 lit. D. 40 lit.

Huéng din gidi

Cach 1: Goix 1a % thé tich cua SO, trong hon hop ban déu, ta co:
M =16x3 =48 = 64.x + 32(1 —x)
= x=0,5
Vay: mbi khi chiém 50%. Nhu vay trong 20 lit, mi khi chiém 10 lit.
Goi V 1a 56 lit O, can thém vao, ta co:
64x10+32(10+V)

M'=2,5x16=40=
20+V

Gidira co V=20 lit. (Pap an B)
Cach 2:

Ghi chi: Co thé coi hon hop khi nhie mét khi ¢6 KLPT chinh bang KLPT trung binh ciia hon
hop, vi du, co thé xem khong khi nhu mot khi voi KLPT la 29.

Hdn hop khi ban du coi nhu khi thir nhét (20 lit c6 M = 16x3 = 48), con O, thém vao coi nhu
khi thir hai, ta c6 phuong trinh:
M =2,5x16=40=w,
20+V
Rut ra V =20 lit. (Pap an B)
Vi du 4: Qé IOQ gam dung dich 23% cia mét axit don chuc (dung dich A). Thém 30 gam mot gxit
dong dang lién ti€p vao dung dich ta dugc dung dich B. Trung hoa 1/10 dung dich B bang
500 ml dung dich NaOH 0,2M (vua du) ta dugc dung dich C.
1. Hay xac dinh CTPT cua céac axit.
v'/A. HCOOH va CH;COOH.
B. CH3;COOH va C,HsCOOH.
C. C;HsCOOH va CsH;COOH.
D. C3H,COOH va C4HoCOOH.
2. Co6 can dung dich C thi thu dugc bao nhi€éu gam mubi khan?
A.57gam. vB.75gam. C.5,75gam. D. 7,55 gam.
Huéng din gidi
1. Theo phuong phap KLPTTB:
%mRCOOH = % =2,3 gam,

1 30

E My cy,coon = E =3 gam.
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M- 2,3+3 _
0,1

Axit duy nhat c6 KLPT < 53 1a HCOOH (M = 46) va axit dong dang lién tiép phai la CH;COOH
(M = 60). (Pdp dn A)

2. Theo phuong phap KLPTTB:
Vi Mayit = 53 nén M
khéi lwgng mudi bang 75x0,1 = 7,5 gam. (Pdp dn B)

53.

=53+23-1=75. Vi s6 mol mudi bang s6 mol axit bang 0,1 nén tong

mudi

Vi du 5: C6 V lit khi A gdm H, va hai olefin 1a dong dang lién tiép, trong d6 H, chiém 60% vé thé
tich. DAn hon hop A qua bot Ni nung néng duge hdn hop khi B. D6t chay hoan toan khi B
duoc 19,8 gam CO; va 13,5 gam H,O. Cong thire cua hai olefin 1a

v'A. CoHy va C3Hg. B. C3Hg va C4Hg.
C. C4Hg va CsHyo. D. CsHjo va CH,.
Huéng din gidi
bat CTTB cua hai olefinla C_H,_.
O cung diéu kién nhiét do va ap suét thi thé tich ty 1& v6i s6 mol khi.
Hon hop khi A c6:
Degy, _ 0,4

n, 06

2
3
Ap dung dinh luat bao toan khdi lugng va dinh luat bao toan nguyén tr — D6t chay hdn hop
khi B ciing chinh 1a d6t chay hon hop khi A. Ta cé:
CH, + 3?n02 — nCO; + nH,O (1)
2H, + O, —> 2H,0 2)
Theo phuong trinh (1) ta co:
Neo, =Ny o = 0,45 mol.

0,45

= n., =—— mol
nti2n n
: 1
Tong: n,,= 33 _ 0,75 mol
: 18
= Ny o poy= 0,75 — 0,45 =0,3 mol
= n, = 0,3 mol.
n
Ta co: Gl — 0’45_ _2
n,  03xm 3
= n =225

= Hai olefin dong ding lién tiép 1a C,H, va C3Hg. (Pdp dn B)
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Vi du 6: D6t chiy hoan toan a gam hdn hop hai ruou no, don chirc lién tiép trong diy dong dang thu
duoc 3,584 lit CO; ¢ dktc va 3,96 gam H,O. Tinh a va x4c dinh CTPT cua cac rugu.

A. 3,32 gam ; CH30H va C,HsOH.
B. 4,32 gam ; C,HsOH va CsH;OH.
C. 2,32 gam ; CsH;OH va C4HyOH.
v'D. 3,32 gam ; C;HsOH va C;H,;0OH.

Huéng din gidi

Goi 1 1a s6 nguyén tir C trung binh va x 14 tong sb mol ciia hai ruou.

CoH2niOH  + 371102 — #CO! + (@+1)H,0

x mol > nxmol— (n+1)x mol
N, =NX = 32’§Sj =0,16 mol (1)
3,96

N =@+)x=

5 =0.22mol 2)

Tir (1) va (2) gidi ra x = 0,06 va 11 = 2,67.
Taco: a= (147 + 18).x = (14x2,67) + 18x0,06 = 3,32 gam.

_ _~ C,H,OH y
n =2,67 Pdp an D
~ cpon PwD)

Vidu 7: Hon hop 3 rugu don chirc A, B, C cé téng s6 mol 1a 0,08 va khdi luong 1a 3,38 gam. Xéc
dinh CTPT ciia rwou B, biét rang B va C c6 cing sd nguyén tir cacbon va sd mol rugu A
bang 5/3 tong s6 mol ctia rugu B va C, Mg > M.

A. CH;0H. B. C;HsOH.  v'C. C3H,OH. D. C4HyOH.
Huéng din gidi
Goi M la nguyén tir khdi trung binh cua ba rugu A, B, C. Ta cé:
3,38

M = =42,2
0,08
Nhu vay phai c6 it nhit mot ruou c6 M < 42,25. Chi c6 CH;0H c¢6 (M = 32)
Ta coé: A =0’08X5=0,05;
5+3

mp = 32x0,05 = 1,6 gam.
mp+c=3,38—-1,6=1,78 gam;

Ny, = 0’508;(3 =0,03 mol ;
+

_ 1,78
==2"2-5933,
BC0.03
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Goi ¥ 1a s6 nguyén tir H trung binh trong phan tir hai rugu B va C. Ta ¢6:
C,H,OH=59,33 hay 12x+7y +17=59,33
= 12x + y = 42,33

Bién luan:

Chi ¢6 nghiém khi x = 3. B, C phai c¢6 mdt rugu co sé nguyén tir H < 6,33 va mot rugu c6 sb
nguyén tir H > 6,33.

Vay rugu B 1a C;H;OH.

C6 2 cap nghiém: C;HsOH (CH,=CH-CH,OH) va C;H,OH

C;H;0H (CH=C-CH,OH)  va C;H,OH (Pdp dn C)
Vi dy 8: Cho 2,84 gam hon hop 2 rugu don chirc la dong dang lién tiép nhau tac dung voi mot lugng
Na vira du tao ra 4,6 gam chat ran va V lit khi H, & dktc. Tinh V.
v'A. 0,896 lit. B.0,6721it.  C.0,4481it.  D. 0,336 lit.

Huéng din gidi

Pit R 1a gbc hidrocacbon trung binh va x 1a tong s6 mol ctia 2 ruou.

ROH + Na —— RONa + %Hz

X
X mol > X > —.
2
(R+17)x=2,84
Ta co: _ — Giaira dugc x = 0,08.
(R+39)x=4,6

0,08

Vay : V,, =—>—x22,4=0,896lit. (Ddp dn A)

Vidu 9: (Cdu 1 - Ma d@é 182 - Khéi A - TSPH ndam 2007)
Cho 4,48 lit hon hop X (¢ dktc) gém 2 hidrocacbon mach h¢ 101 tur tir qua binh chtra 1,4 lit
dung dich Br; 0,5M. Sau khi phan tmg hoan toan, sé mol Br; giam di mot nira va khéi lugng
binh tang thém 6,7 gam. Cong thirc phan tur ciia 2 hidrocacbon 1a

A. CyH, va C4Hs. v'B. C,H, va C4Hs.
C. C3Hy va C4Hg. D. C,H, va C3Hs.
Huéng din gidi
4,48

Ny, x _?

=0,2mol

1’1Br2 bandiu — 1’4 XO,S = 0,7 mOI
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n = 0.7 _ 0,35 mol.

Br, p.ting 2

Khdi lwong binh Br, ting 6,7 gam la sé gam cua hidrocabon khong no. Pat CTTB cua hai

hidrocacbon mach h¢ 1a C_H,_, ,. (a la s lién két m trung binh).

Phuong trinh phan tng:
CﬁHzmz—za + EBrz E— CﬁHzmz—zaBrza
0,2 mol — 0,35 mol
= a= 0,35 _ 1,75
0,2
= 14ﬁ+2—25:6’7 — n =2,
0,2

Do hai hidrocacbon mach hé phan ng hoan toan voéi dung dich Br, nén ching déu la
hidrocacbon khong no. Vay hai hidrocacbon d6 1a C;H, va C4Hsg. (Pdp dn B)

Vi du 10: Tach nude hoan toan tir hdn hop X gdm 2 ancol A va B ta duoc hdn hop Y gdm cac olefin.
Néu dot chay hoan toan X thi thu duogc 1,76 gam CO,. Khi dot chdy hoan toan Y thi tong
khoi lugng H,O va CO; tao ra 1a

A.294 gam. v'B.248 gam. C. 1,76 gam. D. 2,76 gam.
Huéng din gidi
Hdn hop X gdm hai ancol A va B tach nudc dugce olefin (Y) — hai ancol 1a rugu no, don chirc.

bt CTTB cua hai ancol A, B la C_H
3n

OH ta c6 cac phuong trinh phan trng sau:

2n+1

C,H, OH + 20, — TCO, + (W+HH,0
H,S0,4
CHHZHHOH 170°C CHHZH + H,0
(Y)

CH, + 3;02 —— nCO, + nH,0
Nhan xét:
- Khi d6t chay X va d6t chay Y cting cho s6 mol CO; nhur nhau.
- D6t chay Y cho N, =Ny g -
Vay d6t chay Y cho tong
(meo, +my ) =0,04x(44+18) =2,48 gam. (Diip in B)
MOT SO BAI TAP VAN DUNG GIAI THEP PHUONG PHAP TRUNG
BINH

01. D6t chay hoan toan 0,1 mol hdn hop hai axit cacboxylic 1a ddng ding ké tiép thu dugc 3,36 lit
CO, (dktc) va 2,7 gam H,0. S6 mol ciia mdi axit 1an luot 1a

A. 0,05 mol va 0,05 mol. B. 0,045 mol va 0,055 mol.
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02.

03.

04.

0s.

06.

07.

08.

09.

C. 0,04 mol va 0,06 mol. D. 0,06 mol va 0,04 mol.
Co 3 a‘lncoll bén khong phai 1a ddng phan cua nhau. DSt chiy mdi chat déu c6 sb mol CO, bang
0,75 lan s6 mol H,O. 3 ancol 1a

A. C;H6O; C3HgO; C4H 10O, B. C3HgO; CsHeOs; C4H 100.

C. C3H;30; C3H30,; CsHgOs.  D. C3HgO; CsHeO; C3HgOo.
Cho axit oxalic HOOC—COOH tac dung v6i hdn hop hai ancol no, don chirc, ddng ding lién tiép

thu duoc 5,28 gam hdn hop 3 este trung tinh. Thity phan lugng este trén bang dung dich NaOH
thu duoc 5,36 gam muoi. Hai rugu c6 cong thirc

A. CH3;0H va C,HsOH. B. C,Hs0OH va C3;H,0H.

C. C3H;0H va C4HyoOH. D. C4HyOH va CsH;;OH.
Nitro hQa benzen dugc 14,1 gam hon h(_):p hai chét nitro c6 khdi lugng phan t}”r hon kém nhau 45
dvC. Dot chdy hoan toan hon hop hai chat nitro nay dugce 0,07 mol N,. Hai chat nitro do 1a

A. C¢HsNO; va CcHa(NO»),.

B. Cs H4(NO3), va CsH3(NO,)s.

C. CcH3(NO2)3 va CsHa(NO»)4.

D. C¢H2(NOy)4 va CcH(NO,)s.
MQt hSp hop X gdm 2 ancol thudc ciing diy dong ding c6 khdi lwong 30,4 gam. Chia X thanh hai
phan bang nhau.
- Phan I cho tac dung véi Na du, két thiic phan tng thu duoc 3,36 lit H, (dktc).

- Phan 2: tach nude hoan toan & 180°C, xtc tac H,SO4 dic thu duoc mot anken cho hép thu vao
binh dyng dung dich Brom du thdy c6 32 gam Br, bi mat mau. CTPT hai ancol trén la

A. CH3;0H va C,HsOH. B. C,Hs0OH va C3;H,;0H.

C. CH;0H va C3H;0H. D. C;HsOH va C4HyOH.
Chia hdn hop gom 2 andehit no don chirc lam hai phan bang nhau:
- Phan I: Dem d6t chdy hoan toan thu dugc 1,08 gam nudc.

- Phan 2: tac dung voi Hy du (Ni, t°) thi thu duoc hdn hop A. Pem A d6t chay hoan toan thi thé
tich khi CO, (dktc) thu duoc 1a

A. 1,434 1it.  B. 1,443 lit. C. 1,344 lit. D. 1,444 lit.
Tach nude hoan toan tir hdn hop Y gdm hai rugu A, B ta duoc hdn hgp X gdm cac olefin. Néu dbt

chay hoan toan Y thi thu dugc 0,66 gam CO,. Vay khi d6t chay hoan toan X thi tong khdi lwong
H,O va CO;, taora la

A. 0,903 gam. B. 0,39 gam. C.0,94gam. D. 0,93 gam.

Cho 9,85 gam hdn hgp 2 amin don chirc no bac 1 tac dung vira du voi dung dich HCI thi thu duoc
18,975 gam mudi. Vay khdi lwong HCI phai dung 1a
A. 9,521 gam. B. 9,125 gam. C. 9,215 gam. D. 0,704 gam.
Cho 4,2 gam hdn hop gdm ruou etylic, phenol, axit fomic tac dung vira da véi Na thiy thoat ra
0,672 lit khi (dktc) va mét dung dich. C6 can dung dich thu duogc hon hop X. Khéi luong cua X la
A. 2,55 gam. B.5,52gam. C.525gam. D. 5,05 gam.



10. Hon hop X gdém 2 este A, B dong phan véi nhau va déu dugc tao thanh tir axit don chirc va rugu
don chire. Cho 2,2 gam hdn hop X bay hoi & 136,5°C va 1 atm thi thu duoc 840 ml hoi este. Mit
khac dem thuy phén hoan toan 26,4 gam hon hop X bang 100 ml dung dich NaOH 20% (d = 1,2
g/ml) r6i dem cb can thi thu dugc 33,8 gam chit ran khan. Vay cong thirc phan tir cia este 1

A. C2H402. B. C3H602. C. C4H302. D. C5H1002.

Dap 4n cac bai tap triac nghiém vin dung:

1.A 2.C 3.A 4. A 5.C
6.C 7.D 8.B 9.B 10.C
Phwong phap 6
TANG GIAM KHOI LUQONG

Nguyén tic cua phuong phap 1a xem khi chuyén tir chat A thanh chit B (khong nhat thiét truc
tiép, c6 thé bo qua nhidu giai doan trung gian) khdi lugng ting hay giam bao nhiéu gam thuong tinh
theo 1 mol) va dya vao khdi lugng thay doi ta dé dang tinh duoc s6 mol chit da tham gia phan tng
hodc nguoc lai. Vi du trong phan irng:

MCO; + 2HCl — MCl, + H,0 + CO,"
Ta thay rang khi chuyén 1 mol MCO; thanh MCl, thi khdi lwong ting
(M +2x35,5) - (M +60) =11 gam

va ¢6 1 mol CO, bay ra. Nhur vay khi biét lrong mudi ting, ta co thé tinh lwong CO, bay ra.

Trong phan Uing este hoa:

CH3;-COOH + R'-OH —— CH3;-COOR’ + H,0O
thi tir 1 mol R—OH chuyén thanh 1 mol este khdi lugng ting
(R"+59) - (R"+17) =42 gam.

Nhu vdy néu biét khoi lwong ctia rugu va khoi lugng cua este ta dé dang tinh duoc s6 mol ruou
hodc nguoc lai.

Vi bai tap cho kim loai A déy kim loai B ra khéi dung dich mudi dudi dang tu do:
- Khoi lwong kim loai ting bang
MR (bam) — MA (tan)-
- Khéi luong kim loai giam bang
MA (tan) — MB (bam)-

Sau day 1a cac vi du dién hinh:
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Vi du 1: C6 1 lit dung dich hon hop Na,COs3 0,1 mol/l va (NH4),CO;3 0,25 mol/l. Cho 43 gam hdn
hop BaCl, va CaCl, vao dung dich d6. Sau khi cac phan ng két thuc ta thu duoc 39,7 gam
két tia A va dung dich B.

Tinh % khéi lugng cac chit trong A.
A. Tom,co, = 50%, ome,q, =50%.
B. %m0, = 50,38%, %omp,qo, = 49,62%.
V'C. om0, = 49,62%, %ome,, =50,38%.
D. Khong xac dinh dugc.

Huéng din gidi
Trong dung dich:

Na,CO; —> 2Na' + COs*
(NH4),CO; —— 2NH4" + COs*
BaCl, —> Ba®" + 2CI’
CaCl, — Ca*" + 2CI

Céac phan ung:
Ba® + CO;*” —— BaCOs, (1)
Ca® + CO> —— CaCOsy )

Theo (1) va (2) cit 1 mol BaCl,, hodc CaCl, bién thanh BaCOs hodc CaCOj thi khdi lrong mudi
giam (71 — 60) = 11 gam. Do d6 tong s6 mol hai mudi BaCO; va CaCO; bang:
43-39,7
11

ma tong s6 mol CO3*” = 0,1 + 0,25 = 0,35, diéu d6 ching to du CO5”".

=0,3 mol

Goi x, y 1 s6 mol BaCOs va CaCOs trong A ta co:

x+y=0,3
197x +100y = 39,7

= x=0,1 mol; y=0,2 mol
Thanh phan cta A:
YoMy, = 0.x197 100 = 49,62%;

b

%o, = 100 — 49,6 = 50,38%. (Bdp dn C)

Vi du 2: Hoa tan hoan toan 23,8 gam hdn hop mdt mudi cacbonat cua kim loai hoa tri (I) va mot
mudi cacbonat cta kim loai hoa tri (IT) bﬁng dung dich HCI théy thoat ra 4,48 lit khi CO,
(dktc). Co can dung dich thu dwoc sau phan tng thi kh6i lwong mudi khan thu duoc 1a bao
nhiéu?

v'A. 26,0 gam. B. 28,0 gam. C.26,8 gam. D. 28,6 gam.
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Huéng din gidi
Ctr 1 mol mubi cacbonat tao thanh 1 mol mudi clorua cho nén khéi lrgng mudi khan ting (71 —
60) =11 gam, ma

nco2 = Nimuéi cacbonat = 092 mol.

Suy ra khdi lugng mudi khan ting sau phan tmg 1 0,2x11 = 2,2 gam.
Vay tong khéi lwgng mudi khan thu duogc 13 23,8 + 2,2 = 26 gam. (Pdp dn A)
Vi du 3: Cho 3,0 gam mdt axit no, don chiuc A t;’lc dung vira du véi dung dich NaOH. C6 can dung
dich sau phan ung thu dugc 4,1 gam muoi khan. CTPT cua A la
A. HCOOH B. C3H;COOH
v'C. CH;COOH D. C;HsCOOH.
Hudng dén gidi
Ctr 1 mol axit don chirc tao thanh 1 mol mudi thi khdi lwong tang (23 — 1) = 22 gam, ma theo
dau bai khoi lugng mudi tang (4,1 — 3) = 1,1 gam nén s6 mol axit 1a
1,1 3
Naxit = > =0,05mol. —» Myit= m =60 gam.
bat CTTQ cua axit no, don chic A la C,H,,+;COOH nén ta co6:
14n+46=60 —> n=1.
Vay CTPT cua A 1a CH3;COOH. (Pdp dn C)
Vi du 4: Cho dung dich AgNO; du tac dung v6i dung dich hdn hop c6 hoa tan 6,25 gam hai mudi
KCl va KBr thu dugc 10,39 gam hon hgp AgCl va AgBr. Hay x4c dinh s6 mol hon hop dau.
A. 0,08 mol. vB. 0,06 mol. C.0,03 mol. D. 0,055 mol.
Huéng din gidi
Ctr 1 mol mudi halogen tao thanh 1 mol két tia
—> khdi lvong ting: 108 — 39 = 69 gam;
0,06 mol < khéi lwong tang: 10,39 — 6,25 = 4,14 gam.
Viy tong sb mol hdn hop du 13 0,06 mol. (Pdp dn B)

Vi du 5: Nhing mot thanh graphit dugc phi mét 16p kim loai hoéa tri (II) vao dung dich CuSO, du.
Sau phan tng khdi lugng ciia thanh graphit giam di 0,24 gam. Ciing thanh graphit nay néu
duogc nhung vao dung dich AgNOj thi khi phan g xong thay khdi lwong thanh graphit ting
1én 0,52 gam. Kim loai hoa tri (II) 1a kim loai nao sau day?

A. Pb. vB. Cd. C. Al D. Sn.
Huéng din gidi
Pit kim loai hoa tri (IT) 14 M véi s6 gam 1 x (gam).
M + CuSOsqy —> MSO4 + Cu
Ctr M gam kim loai tan ra thi s& c6 64 gam Cu bam vao. Vay khdi lugng kim loai giam (M — 64)
gam;
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0,24.M
M — 64
Mit khac: M + 2AgNO; ——> M(NO;), + 2Ag

Ctr M gam kim loai tan ra thi s& c6 216 gam Ag bam vao. Vay khéi luong kim loai ting (216 —
M) gam;

khdi rong kim loai giam 0,24 gam.

Vay: x (gam) =

0,52.M
206-M
0,24.M _ 0,52.M
M-64 216-M

khdi hrong kim loai ting 0,52 gam.

Vay: X (gam) =

Ta co: — M =112 (kim loai Cd). (Pdp dn B)

Vi du 6: Hoa tan hoan toan 104,25 gam hdn hop X gém NaCl va Nal vao nudc duge dung dich A.
Suc khi Cl, du vao dung dich A. Két thuc thi nghiém, c¢6 can dung dich thu dugc 58,5 gam
mubi khan. Khdi lugng NaCl ¢é trong hdn hop X 1a

v'A. 29,25 gam. B. 58,5 gam.
C. 17,55 gam. D. 23,4 gam.
Huéng din gidi
Khi Cl, du chi khir duge mudi Nal theo phurong trinh
2Nal + Cl, —— 2NaCl + I,
Ctr 1 mol Nal tao thanh 1 mol NaCl
— Khéi lwong mudi giam 127 — 35,5 = 91,5 gam.
Vay: 0,5 mol «——— Khbi luong mudi giam 104,25 — 58,5 = 45,75 gam.
= myg = 150%0,5 =75 gam
= Mnact = 104,25 — 75 = 29,25 gam. (Pdp dn A)
Vi du 7: Ngam mot vat bang dong c6 khdi luong 15 gam trong 340 gam dung dich AgNOs3 6%. Sau

mot thoi gian 1y vat ra thay khdi lwong AgNOs trong dung dich giam 25%. Khdi lwong ciia
vat sau phan ung la
A.324 gam. B.2,28 gam. v'C. 17,28 gam. D. 24,12 gam.
Huéng din gidi
340 %6
D agno, (o 60 ~ 1702700 0,12 mol;

25

n =0,12x— = 0,03 mol.
100

AgNO; (ph.ing)

Cu + 2AgNO; —— Cu(NOs3), + 2Agy
0,015 « 0,03 > 0,03 mol

Myjt sau phan tng = Myat ban dau + MAg (bam) — MCu (tan)

15+ (108x0,03) — (64x0,015) = 17,28 gam.

(Pap dan C)
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Vi du 8: Nhing mot thanh k&m va mot thanh sit vao cing mot dung dich CuSO,. Sau mot thoi gian
liy hai thanh kim loai ra thiy trong dung dich con lai c6 ndng d6 mol ZnSO, bang 2,5 lin
néng d6 mol FeSO4. Mit khac, khéi luong dung dich gidm 2,2 gam.

Khéi lwgng ddng bam 1én thanh k&m va bam 1én thanh sit 1an luot 1a
A. 12,8 gam; 32 gam. v'B. 64 gam; 25,6 gam.
C. 32 gam; 12,8 gam. D. 25,6 gam; 64 gam.
Huéng din gidi
Vi trong cting dung dich con lai (cung thé tich) nén:
[ZnSO4] = 2,5 [FeSO4]

= N.50, = 2,9Mgeg,
Zn + CuSOs —— ZnSO4 + Cuy (1)
2,5% < 2,5x «——— 2,5x mol
Fe + CuSO; —— FeSOs + Cuy (2)

X ¢« X «——— X — xmol
Tu (1), (2) nhan dugc d gidm khéi luong cua dung dich la

Mcy (bam) — Mzn (tan) — MFe (tan)

- 2,2 = 64x(2,5% + x) — 65x2,5% —56x
= x = 0,4 mol.
Vay: MCy (bim Ién thanh kem) = 04%2,5%0,4 = 64 gam;

MCuy (bam 1én thanh sit) — 64><0,4 = 25,6 gam. (Dap an B)

Vidu 9: (Cdu 15 - Ma dé 231 - TSCP - Khoi A 2007)
Cho 5,76 gam axit hitu co X don chirc, mach ho tdc dung hét vi CaCOs thu duoc 7,28 gam
mubi cua axit hitu co. Cong thirc cau tao thu gon cua X 14

v'A. CH,=CH-COOH. B. CH3;COOH.
C. HC=C-COOH. D. CH3;—CH,—COOH.
Huéng din gidi
bat CTTQ cua axit hitu co X don chic 1a RCOOH.
2JRCOOH + CaCO; — (RCOO),Ca + CO,' + H,O
Ctr 2 mol axit phan rng tao mudi thi khdi lugng tang (40 — 2) = 38 gam.
X mol axit < (7,28 —5,76) = 1,52 gam.
0,08
= Axit X: CH,=CH—-COOH. (Pdp dn A)

= x=0,08 mol - Mooy = 72 - R=27

Vi du 10: Nhiing thanh k&m vao dung dich chira 8,32 gam CdSO,. Sau khi khir hoan toan ion Cd**
khdi lwong thanh k&m ting 2,35% so v&i ban dau. Hoi khdi lwgng thanh kém ban dau.

A. 60 gam. B. 70 gam. v'C.80 gam. D. 90 gam.
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Huéng din gidi

b

a
gam.

Goi khdi lwong thanh k&m ban dau 1a a gam thi khdi lrgng ting thém la

Zn + CdSOy —— ZnSO4+ Cd

65 — 1mol > 112, tang (112 — 65) =47 gam
2 2
832 0,04 mol) — 23 4am
208 100
Tacotile: ——=—2T_ _, 4=80gam (Pdp dn C)
_.0,04—2,3521 gam. (Dap an
100

Vi du 11: Nhung thanh kim loai M hoa tri 2 vao dung dich CuSOs, sau mot thoi gian léy thanh kim
loai ra thiy khéi Iugng giam 0,05%. Mit khac nhang thanh kim loai trén vao dung dich
Pb(NOs),, sau mot thoi gian théy khdi luong tang 7,1%. Xéac dinh M, biét réng s6 mol
CuSO4va Pb(NO3), tham gia ¢ 2 truong hgp nhu nhau.

A. Al v'B. Zn. C. Mg. D. Fe.
Huéng din gidi
Goi m 1a khéi luong thanh kim loai, M 13 nguyén tir khéi ctia kim loai, x 1a s6 mol mudi phan
ung.
M + CuSO; ——> MSO,+ Cul

M (gam) — 1 mol > 64 gam, giam (M — 64)gam.
xmol — giam — = gam
0,05.m
- x= 100 (1)
M —-64

M + Pb(NOs), - M(NOs), + Pbd
M (gam) »> 1l mol ——— 207, tang (207 — M) gam

s 1.

x mol > tang gam
7,1.m
= X = 2017L_0M )
0,05.m  7,l.m
Tir (1) va (2) ta co: 100 _ __100 3)

M-64 207-M
Tur (3) gidira M = 65. Vay kim loai M 1a k€m. (Pdp an B)
Vi du 12: Cho 3,78 gam bot Al phan tng vira di v6i dung dich mudi XCl; tao thanh dung dich Y.

Khéi lwong chét tan trong dung dich Y giam 4,06 gam so voi dung dich XCls. xac dinh
cong thie ciia mudi XCL.
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vA.FeCl;.  B.AICL. C. CrCL. D. Khong xac dinh.
Huéng din gidi

Goi A 13 nguyén tir khdi cua kim loai X.

Al + XCl, —> AIChL + X
278 (0,14 mol) — 0,14 0,14 mol.
27

Ta c6 : (A +35,5x3)x0,14 — (133,5%0,14) = 4,06

Gidi ra dugc: A = 56. Vay kim loai X 1a Fe va mudi FeCls. (Pap an A)

Vi du 13: Nung 100 gam hdn hop gdm Na,CO; va NaHCO; cho dén khi khdi lwong hdn hop khong dbi
duoc 69 gam chat ran. Xac dinh phan trim khdi lwong ciia mdi chat tuong tmg trong hdn hop

ban dau.
A. 15,4% va 84,6%. B. 22.4% va 77,6%.
v'C. 16% va 84%. D. 24% va 76%.

Huéng din gidi
Chi c6 NaHCOs bi phan hiy. Dit x 1a s6 gam NaHCO:s.
2NaHCO; —“ 5 Na,CO; + CO;, + H,0

Conung 168 gam khéi luong giam: 44 + 18 = 62 gam

v

X
168 62
x 31
Viay NaHCOs chiém 84% va Na,CO; chiém 16%. (Pdp dn C)

khéi lwong giam: 100 — 69 = 31 gam

v

Ta co — x =84 gam.

Vi du 14: Hoa tan 3,28 gam hdn hop mudi CuCl, va Cu(NOs), vao nudc duge dung dich A. Nhing
Mg vao dung dich A cho dén khi mat mau xanh cia dung dich. L4y thanh Mg ra can lai
thay tang thém 0,8 gam. Co6 can dung dich sau phan ing thu dugc m gam mudi khan. Tinh
m?

A.1.28 gam. vB. 2,48 gam. C. 3,1 gam. D. 0,48 gam.
Huéng din gidi
Ta co:

Mezing = Mcu — MMg phan tng = mCu” - mMg“ = 35 28— (mg()’c axit T mMg“ ) = 078

= m= 3,28 — 0,8 = 2,48 gam. (DPap dn B)

Vi du 15: Hoa tan 3,28 gam hdn hop mudi MgCl, va Cu(NO;), vao nuée duoc dung dich A. Nhing
vao dung dich A mot thanh sit. Sau mot khoang thoi gian Iy thanh sit ra can lai thy ting
thém 0,8 gam. C6 can dung dich sau phan ung thu dugc m gam mudi khan. Gia tri m 1a

A. 424 gam. v'B.248 gam. C. 4,13 gam. D. 1,49 gam.

Huéng din gidi

Ap dung dinh luat bao toan khéi lugng: Sau mot khoang thoi gian do ting khdi lugng cua thanh
Fe bang d6 giam khoi lugng cuia dung dich mudi. Do do:
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01.

m=3.28-08 = 2,48 gam. (Ddp dn B)

MOT SO BAI TAP VAN DUNG GIAI THEO PHUONG PHAP TANG GIAM
KHOI LUONG

Cho 115 gam hdn hgp gdm ACO;, B,COs, R,CO; tac dung hét v6i dung dich HCI thay thoat ra
22,4 lit CO, (dktc). Khdi lugng mubi clorua tao ra trong dung dich 1a

A. 142 gam. B.126 gam. C. 141 gam. D. 132 gam.

02. Ngam mét 14 sat trong dung dich CuSO,. Néu biét kh6i lugng dong bam trén 1a sit 1a 9,6 gam thi

khdi lwong 14 sit sau ngam ting thém bao nhiéu gam so v&i ban dau?
A.5,6 gam. B.2,8 gam. C. 2,4 gam. D. 1,2 gam.

03. Cho hai thanh st c6 khéi lwong bang nhau.

04.

0s.

- Thanh 1 nhing vao dung dich c¢6 chira a mol AgNO:s.
- Thanh 2 nhing vao dung dich c6 chira a mol Cu(NOs3),.
Sau phan tng, liy thanh sit ra, siy kho va can lai thiy s& cho két qua nao sau day?
A. Khéi lugng hai thanh sau nhiing van bang nhau nhung khac ban dau.
B. Khéi lwgng thanh 2 sau nhing nhé hon khdi lugng thanh 1 sau nhung.
C. Khéi lugng thanh 1 sau nhing nho hon khéi lwgng thanh 2 sau nhing.
D. Khéi lwgng hai thanh khong d6i van nhu trudc khi nhiing.
Cho V lit dung dich A chira dong thoi FeCls 1M va Fey(SO4); 0,5M tac dung véi dung dich

Na,COs ¢6 du, phan tmg két thuc thiy khdi luong dung dich sau phan tmg giam 69,2 gam so véi
tong khdi lugng ciia cac dung dich ban dau. Gi tri cua V 1a:

A. 0,2 lit. B. 0,24 lit. C. 0,237 lit. D.0,336 lit.
Cho ludng khi CO di qua 16 gam oxit sit nguyén chit dugc nung néng trong mot cai 6ng. Khi
phan tng thuc hién hoan toan va két thic, thdy khéi lrgng 6ng giam 4,8 gam.

Xac dinh cong thirc va tén oxit sit dem dung.

06. Dung CO dé khir 40 gam oxit Fe,Os3 thu dugc 33,92 gam chét rin B gdm Fe,03, FeO va Fe. Cho

1 :
EB tac dung véi H,SO4 loang du, thu duoc 2,24 lit khi H, (dkte).

Xac dinh thanh phin theo sb mol chit rin B, thé tich khi CO (dktc) tdi thiéu dé c6 dugc két qua
nay.

07. Nhiing mot thanh st niang 12,2 gam vao 200 ml dung dich CuSO, 0,5M. Sau mdt thoi gian lay thanh

kim loai ra, ¢6 can dung dich dugc 15,52 gam chét ran khan.
a) Viét phuong trinh phan tng xay ra, tim kh6i lugng timg chét c6 trong 15,52 gam chat rén khan.

b) Tinh khdi lwong thanh kim loai sau phan ng. Hoa tan hoan toan thanh kim loai ndy trong
dung dich HNO; dic nong, du thu dugc khi NO, duy nhét, thé tich V lit (do ¢ 27,3 °C, 0,55
atm). Viét cac phuong trinh phan @ng xay ra. Tinh V.



08. Ngam mot thanh dong c6 khdi lugng 140,8 gam vao dung dich AgNO; sau mot thoi gian ldy
thanh dong dem can lai thdy ning 171,2 gam. Tinh thanh phan khéi lwong cia thanh dong sau
phan tng.

09. Ngam mdt 14 k€m nho trong mot dung dich c6 chura 2,24 gam ion kim loai c6 dién tich 2+. Phan
g xong, khdi lugng 14 kém ting thém 0,94 gam.
Hay xac dinh tén cua ion kim loai trong dung dich.

10. C6 hai 14 kim loai cung chét, cung khéi lugng, cé kha nang tao ra hop chét ¢6 s oxi hoa +2. Mot 14
dugc ngadm trong dung dich Pb(NOs), con 14 kia dugc ngam trong dung dich Cu(NOs),.

Sau mot thoi gian ngudi ta liy 1a kim loai ra khoi dung dich, rira nhe. Nhan thay khéi luong 14
kim loai dugc ngadm trong mudi chi tang thém 19%, khéi luong 14 kim loai kia giam 9,6%. Biét
rang, trong hai phan tmg trén, khdi luong cac kim loai bi hoa tan nhur nhau.

Hay xac dinh tén cua hai 14 kim loai dang dung.

Dap 4n cac bai tap van dung:

01.B 02. D. 03. B. 04. A.

05. Fe;03. 06. Voo = 8,512 1it ; Y%nge = 46,51% ; Y%ngeo =37,21% ;
Yong, o, =16,28%.

07. a) 6,4 gam CuSO4 va 9,12 gam FeSO,.

b) mgy = 12,68 gam ; Vyo, = 26,88 lit.

08. Thanh Cu sau phan ing c6 mag (bam) = 43,2 gam va Mcy (con laiy = 128 gam.

09. Cd**

10. Cd

Phwong phap 7
QUI POI HON HQP NHIEU CHAT VE SO LUQONG CHAT iT HON

VIGTSo-bai oA i toc ot gt bingcacpirong pidp-bdo-toin electron, bao toan
nguyén tir, bao toan khdi lwong song phuong phap quy dbi ciing tim ra dap so rat nhanh va d6 la
phuong phap twong dbi wu viét, co thé van dung vao cac bai tap tric nghiém dé phan loai hoc sinh.

Cic chii y khi ap dung phwong phdp quy doi:

1. Khi quy d6i hdn hop nhiéu chét (hdn hop X) (tir ba chit trd 1én) thanh hdn hop hai chét hay
chi con mot chit ta phai bao toan sé mol nguyén té va bao toan khdi lwong hdn hop.

2. C6 thé quy dbi hdn hop X vé bat ky cip chit ndo, tham chi quy dbi vé mot chit. Tuy nhién ta nén
chon cdp chét nao don gian co it phan tng oxi hoa khir nhat dé don gian viéc tinh toan.
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3. Trong qua trinh tinh toan theo phuwong phap quy d6i doi khi ta gap sé am d6 1a do su bu trir
khdi lwgng clia cac chat trong hdn hop. Trong truong hop ndy ta vin tinh toan binh thudng va két qua
cubi ciing van théa mén.

4. Khi quy d6i hdn hgp X vé mot chét 1a Fe,O, thi oxit Fe,O, tim duoc chi 1 oxit gia dinh khong
co thuec.

Vi du 1: Nung 8,4 gam Fe trong khong khi, sau phan tng thu dwoc m gam chat rin X gom Fe,
Fe,03s, Fe;04, FeO. Hoa tan m gam hdn hop X vao dung dich HNOs du thu dugc 2,24 lit khi
NO; (dktc) Ia san pham khir duy nhat. Gié tri ciia m la

v'A. 11,2 gam. B. 10,2 gam. C. 7,2 gam. D. 6,9 gam.
Huéng din gidi
e Quy hon hop X vé hai chdt Fe va Fe;Os:
Hoa tan hdn hop X vao dung dich HNO; du ta co
Fe + 6HNO; — > Fe(NOs); + 3NO, + 3H,0
0,1

0,1 mol
3
= S6 mol cua nguyén tir Fe tao oxit Fe,O5 1a
84 0,1 0,35 0,35
nFC = - = - nFe O = A
56 3 3 T 3x2
Vay: My = Mg, + Mg, o,
= my =0;1><56+0’35><160 =11,2 gam.

e Quy hon hop X vé hai chat FeO va Fe;0s:
FeO + 4HNO3 —> FG(NO3)3 + N02 + 2H20

0,1 < 0,1 mol
2Fe + O, —— 2FeO
0,1 — 0,1 mol
ta co: 0,15 mol
4Fe + 30, —— 2Fe,0,
0,05 - 0,025 mol

m, = 0,1x72 +0,025x160 = 11,2 gam. (Ddp dn A)

Chii y: Van c6 thé quy hdn hop X vé hai chit (FeO va Fe;04) hodc (Fe va FeO), hoic (Fe va
Fe;04) nhung viéc giai tré nén phirc tap hon (cu thé 1a ta phai dt 4n s6 mol mdi chét, lap hé phuong
trinh, giai hé phuwong trinh hai an sd).

e Quy hon hop X vé mét chat la Fe.O,:

Fe Oy + (6x—2y)HNO; —— Fe(NOs); + (3x-2y) NO; + (3x—y)H,O
0,1
3x -2y

mol < 0,1 mol.
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= n _84_ 0lx —>§—é mol
56 3x-2y y 7 '

Viy cong thirc quy d6i 1a Fes07 (M = 448) va

0,1
ng, o, =————— = 0,025 mol.
T 3x6-2x7
= mx = 0,025x448 = 11,2 gam.

Nhén xét: Quy d6i hdn hop gdm Fe, FeO, Fe,0s3, Fe;04 vé hdn hop hai chit 1a FeO, Fe,Os 1a
don gian nhat.

Vi du 2: Hoa tan hét m gam hdn hop X gém FeO, Fe, 05, Fes04 béng HNO; dac nong thu duogc 4,48
lit khi NO, (dktc). C6 can dung dich sau phan tmg thu duoc 145,2 gam mubi khan gié trj cua
m la

A. 35,7 gam. VvB.46,4 gam. C. 158 gam. D. 77,7 gam.
Huéng din gidi
Quy hén hop X vé hdn hop hai chit FeO va Fe,O5 ta ¢6
FeO + 4HNO3; —— Fe(NO3); + NO, + 2H,O
0,2 mol «—— 0,2 mol « 0,2 mol

F6203 + 6HNO3 —> 2FC(NO3)3 + 3H20

0,2 mol < 0,4 mol
145,2
n =—— =0,6 mol.
Fe(NO;); 242
= mx = 0,2x(72 + 160) = 46,4 gam. (Dadp an B)

Vi du 3: Hoa tan hoan toan 49,6 gam hdn hop X gém Fe, FeO, Fe,03, Fe;04 bﬁng H,SO4 dac néng
thu duoc dung dich Y va 8,96 lit khi SO, (dktc).

a) Tinh phan tram khéi lwgng oxi trong hdn hop X.
A. 40,24%. B. 30,7%. v'C.20,97%. D.37,5%.
b) Tinh khdi lwong mudi trong dung dich Y.
A. 160 gam. v'B.140 gam. C. 120 gam. D. 100 gam.
Huéng din gidi
Quy hén hop X v& hai chat FeO, Fe,03, ta ¢6:
2FeO + 4H,SO, —— Fe,(SO,), + SO, + 4H,0

0,8 <« 0,4 <« 0,4 mol
49,6 gam

Fe,O, +3H,S0, —— Fe,(SO,), + 3H,0

-0,05 - —0,05 mol

= 1’nFezO3 = 4996 - 058X72 =-8 gam <> (_0,05 mOl)
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No (x) = 0,8 + 3X(—0,05) = 0,65 mol.

16x1
%m,, = 202X10X100 _ 4 070/ pap an ©)
49,9
b)  mg (5, = [0,4 +(-0,05)]x400 = 140 gam. (Dap an B)
Vi du 4: Pé khir hoan toan 3,04 gam hén hop X gém FeO, Fe,03, Fe;0,4 thi can 0,05 mol H,. Mt
khac hoa tan hoan toan 3,04 gam hdn hogp X trong dung dich H,SO, dic néng thi thu duoc
thé tich khi SO, (san phdm khir duy nhat ¢ dktc) 1.
v'A.224 ml. B. 448 ml. C. 336 mlL D. 112 ml.
Huéng din gidi
Quy hdn hop X v& hdn hop hai chit FeO va Fe,O; vai s6 mol 1 x, v, ta co:

FeO + H, t—D) Fe + H,O

X y
Fe,0; + 3H, —“ 2Fe + 3H,O

X 3y

x+3y=0,05 x =0,02 mol

%

72x +160y = 3,04 y =0,01 mol

2FeO + 4H2SO4 —> Fez(SO4)3 + SOz + 4H20
0,02 > 0,01 mol

Vay: Vs0, = 0,01x22,4 = 0,224 lit (hay 224 ml). (Ddp dn A)

Vi du 5: Nung m gam bot sét trong oxi, thu duoc 3 gam hdn hop chét rin X. Hoa tan hét hdn hop X
trong dung dich HNOj; (du) thoat ra 0,56 lit NO (¢ dktc) (1a san phdm khir duy nhét). Gia tri

ciam la
v'A.2,52 gam. B.2,22 gam. C.2,62gam. D. 2,32 gam.

Huéng din gidi
Quy hdn hop chit rin X v& hai chét Fe, Fe,Os:
Fe + 4HNO; —— Fe(NOs); + NO +2H,0
0,025 «— 0,025 <« 0,025 mol

mg, o =3 —56x0,025 = 1,6 gam

£x2 =0,02 mol

= mFe (trong Fe,0;) = 160

= mre = 56x(0,025 + 0,02) = 2,52 gam. (Dap an A)

Vi du 6: Hon hop X gom (Fe, Fe,0s, Fe;04, FeO) véi s6 mol mdi chét 13 0,1 mol, hoa tan hét vao
dung dich Y gém (HCI va H,SOy lodng) du thu dwoc dung dich Z. Nhé tir tir dung dich
Cu(NO3), 1M vao dung dich Z cho t&i khi ngung thoat khi NO. Thé tich dung dich
Cu(NO3), can ding va thé tich khi thoat ra & dktc thudc phuong 4n nao?
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A.25ml; 1,12 lit. B. 0,5 lit; 22,4 lit.
v'C. 50 ml; 2,24 lit. D. 50 ml; 1,12 lit.
Huéng din gidi
Quy hdn hgp 0,1 mol Fe;O3 va 0,1 mol FeO thanh 0,1 mol Fe;0.
Hon hop X gé)m: Fe;04 0,2 mol; Fe 0,1 mol + dung dich Y
Fe;04 + 8H" —— Fe*™ + 2F¢’" + 4H,0

0,2 — 0,2 0,4 mol
Fe + 2H' —— Fe** + H,'
0,1 - 0,1 mol

Dung dich Z: (Fe*": 0,3 mol; Fe’": 0,4 mol) + Cu(NO3),:
3Fe®” + NO; + 4H' —— 3Fe*" + NO' + 2H,0

0,3 0,1 0,1 mol
= Vio = 0,1x22,4 = 2,24 lit.
1
Neyoy), = EnNO; = 0,05 mol.
0,05 , _y
= \Y =0,051it (hay 50 ml). (Pap an C)

d? Cu(NOy), = 1

Vi du 7: Nung 8,96 gam Fe trong khong khi duoc hdn hop A gom FeO, Fe;0,4, Fe,0s. A hoa tan vira
van trong dung dich chira 0,5 mol HNOs, bay ra khi NO 1a san pham khr duy nhat. S6 mol
NO bay ra 1a.

A. 0,01. B. 0,04. C. 0,03. v'D. 0,02.
Huéng din gidi

ng = 8,96 =0,16mol
56
Quy hdn hop A gdm (FeO, Fe;04, Fe,0s3) thanh hdn hop (FeO, Fe,03) ta ¢ phuong trinh:

2Fe + Oy — 2FeO

X - X

4Fe + 30, —— 2Fe;03

y - y/2

3FeO + 10HNO; —— 3Fe(NO;3); + NO + 2H,0
x = 1x3 — x/3

Fe;,O3 + 6HNOs; — 2Fe(NOs); + 3H,O

y/2 — 3y

H¢ phuong trinh:



x+y=0.16 x =0,06 mol
1OTXwL3y =0,5 - y =0,1 mol
Ny = 0’;)6 =0,02mol. (Dap an D)
Phwong phap 8
SO PO PUONG CHEO

Bai toan tron 1an cac chit voi nhau 1a mot dang bai tap hay gip trong chwong trinh héa hoc phd
thong ciing nhu trong cac dé thi kiém tra va dé thi tuyén sinh dai hoc, cao dang. Ta c6 thé giai bai tap
dang nay theo nhiéu cach khac nhau, song viéc giai loai dang bai tip niy theo phuwong phap so dd
dudng chéo theo tac gia 14 tot nhat.

Nguyén tic: Tron lan hai dung dich:

Dung dich I: c6 khdi luong my, thé tich V, néng do C, (néng do phﬁn tram hodc néng do mol),
khoi luong riéng d;.

Dung dich 2: ¢6 khdi luong my, thé tich V,, ndng do C, (C, > C, ), khdi lwong riéng ds.

Dung dich thu duoc: co khdi lugng m = m; + my, thé tich V.= V; + V,, néng doC(Ci<C<(y)
va khoi lugng riéng d.

So dd dudng chéo va cong thirc tuong tmg vi mdi trudng hop 1a:
a. Doi véi nong o % vé khoi luong:

cl\C/|c2-C| N g:||cz—c|| 0
PN m C -C
C, |C,-C| 2 M
b. Déi véi nong dé mol/lit:
C ~|C,-C C,-C
v, |c,-C|

X
CMZ |C1'C|

c. DPoi vdi khoi lwong riéng:
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d,-d| L v._le-d

dl\ b4 -
v, |c,-C|

P 3
d, |d, -d]|
Khi st dung so dd dudng chéo can chu ¥:
- Chat rdn coi nhi dung dich ¢6 C = 100%
- Dung moi coi nhw dung dich co C = 0%
- Khoi heong riéng cia HyO la d = 1g/ml.
Sau day 1a mot s6 vi du str dung phuong phap so dd dudng chéo trong tinh toan cac bai tap.
Vi du 1: Dé thu dwoc dung dich HC125% can ldy m; gam dung dich HCI 45% pha v&i m, gam dung
dich HCI1 15%. Ti 1€ m;/m; 1a
A 1:2. B. 1:3. v C. 2:1. D. 3:1.
Huéng din gidi
Ap dung cong thirc (1):

m, _[45-25 20 2 Dan
m2_|15—25|_10_1'( @ an €)

Vi du 2: Dé pha duoc 500 ml dung dich nudc mubi sinh 1y (C = 0,9%) can ldy V ml dung dich NaCl
3% pha véi nude cat. Gid tri ciia V 1

VA 150 ml.  B.2143ml.  C.285,7ml.  D. 350 ml

Huéng din gidi

Ta c6 so do: V (NaCl 0.9-0
1( a )3 \09/ | I |
V,(H,0) 07 N[3-09]
0,9 .
= Vi x500 =150 ml. (Pap dan A)

20409
Vi du 3: Hoa tan 200 gam SO3 vao mp gam dung dich H,SO4 49% ta dugc dung dich H,SO4 78,4%.
Giatricuamp la
A. 133,3 gam. B. 146,9 gam. C.272,2 gam. v'D. 300 gam.
Huéng din gidi
Phuong trinh phan tng:
SO; + H,O —— H,S04
98 %100

100 gam SO3 — =122,5 gam H,SO4.

Nong d6 dung dich H,SO, twong tmg 122,5%.
Goi my, m, lan luot 14 khdi lwong ctua SO; va dung dich H,SO4 49% can ldy. Theo (1) ta c¢6:
m, [49-78,4 29,4

m, [122,5-78,4 44,1




44,1
%200 =300 gam. (Pdp dn D)

= m, =

b

Vi du 4: Nguyén tir khdi trung binh cta brom la 79,319. Brom c6 hai dong vi bén: 22Br va Br.
Thanh phan % sb nguyén tir caa 5 Br 1a
A. 84,05. B. 81,02. C. 18,98. v'D. 15,95.
Huéng din gidi
Ta c6 so dd duong chéo:
SUBr (M =81) 79,319-79=10,319
~_ _ _~
A =79,319
2 / \
¥Br (M = 79) 81-79,319 =1,681

%Br 0,319

= =
%5Br 1,681
1
= % s Br =L x100% = 15,95%. (Ddp dn D)
1,681+0,319

Vi du 5: Mot hdn hop gom O, O3 & diéu kién tiéu chuan c6 ti khdi hoi v6i hidro 14 18. Thanh phan %
vé thé tich ctia O; trong hdn hop 1a

A. 15%. v'B. 25%. C. 35%. D. 45%.
Huéng din gidi

Ap dung so @6 duong chéo:

Vo, M=48\M o 3236
/ B i
Vo, M=32 |48 - 36|
V,
= Os :i:l
Vo, 123
1
= %Vo, =5 ¥100% =25%. (Bdp dn B)
’ +

Vi du 6: Can tron hai thé tich metan voi mot thé tich dong dang X ctia metan dé thu dugc hdn hop khi
c6 ti khoi hot so véi hidro bang 15. X la

A. C3Hg. \/B. C4H10. C. C5H12. D. C6H14.
Huéng din gidi
Ap dung so @6 duong chéo:

Ve, M=16 M, —30|
M=15x2=30

~~ _—
/
Vy, M=M, |16-30)



Ve, |M, 30
= o M3 20y 00 <08
V,, 14 1

= M;=58 = 14n+2=58 = n=4.
Vay: X 1a C4Hyo. (Pdp an B)
Vidu 7: Thf:m 250 ml dung dich NaOH 2M vao 200 ml dung dich H;PO4 1,5M. Mubi tao thanh va
khoi lugng tuong tng 1a
A. 14,2 gam Na,HPO, ; 32,8 gam Na3;PO,.
B. 28,4 gam Na,HPO, ; 16,4 gam Na3;PO,.
v'C. 12 gam NaH,POy, ; 28,4 gam Na,HPO,.
D. 24 gam NaH,PO4 ; 14,2 gam Na,HPO,.
Huéng din gidi
Co: | < Don _ 0,25x2 :g
Nypo, 0,2x15 3

tao ra hdn hop 2 mudi: NaH,PO,, Na,HPO,.
So d6 duong chéo:

Na,HPO, n, =2 ‘l_i‘zg
3 3
\ _ i /
/ 3 \ 5 .
NaH,PO n, =1 2_Z| ==
2 4 2 ‘ 3‘ 3
ny, 2
=N —EL =2 S Ny o, =20y po,
nNaH2P04
Ma: Mo, ip0, T MNatt,po, = M po, = 0.3 mol
1’1NazHPO4 - 0’2 mOI
=
Nyt o, = 051 mol
My, po. = 0,2x142 =28,4 gam
N Na,HPO, (de dl’l C)
D Nan,po, = 0,1x120 =12 gam

Vi du 8: Hoa tan 3,164 gam hdn hop 2 mudi CaCO; va BaCOs bang dung dich HC1 du, thu dugc 448
ml khi CO; (dktc). Thanh phan % s6 mol ciia BaCOj5 trong hdn hop 1a

A. 50%. B. 55%. v'C. 60%. D. 65%.
Huéng din gidi
— 4
Neo _0.488 _ 0,02mol —» M= 3,164 _ 158,2.
* 22,4 0,02

Ap dung so @6 duong chéo:
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BaCO, (M, =197) “ 100-158,2] = 58,2
P M=158,2 -
CaCO, (M, =100) 197-158,2] = 38,8
58,2 .,
= %nBaCO3 = m XIOO% = 60% (Dap an C)

Vi du 9: Can ldy bao nhiéu gam tinh thé CuSO,.5H,0 va bao nhiéu gam dung dich CuSOy4 8% dé pha
thanh 280 gam dung dich CuSO4 16%?
A. 180 gam va 100 gam. B. 330 gam va 250 gam.

C. 60 gam va 220 gam. v'D. 40 gam va 240 gam.
Huéng din gidi
CuSO,.5H,0 — Ta coi CuS0O4.5H,0 nhu 1a dung dich CuSOj4 c6:
160

[N —
250

C% = 160x100 _ 64%.
250
Goi my 1a khéi luong cua CuS0O4.5H,0 va my 1a khdi luong cua dung dich CuSO4 8%.

Theo so dd duong chéo:
(m,) 64 8-16] =38
\

N
(m,) 8 64-16 = 48

m 8 1
= —Lt=—=—
m, 48 6

Mat khac m; + my = 280 gam.

Vay khdi lugng CuSO,4.5H,0 la:

m; = 28(;xl =40 gam

va khdi luong dung dich CuSO, 8% la:
my = 280 —40 = 240 gam. (Pdp dn D)

Vi du 10: Cin bao nhiéu lit axit H,SO4 (D = 1,84) va bao nhiéu lit nu6c cat dé pha thanh 9 lit dung

dich H,SO4 ¢6 D = 1,28 gam/ml?

A. 2 1it va 7 lit. v'B. 3 lit va 6 lit.
C. 4 lit va 5 lit. D. 6 lit va 3 lit.

Huéng din gidi

Ta c6 so dd duong chéo:

H,O: L,84-1,28|= 0,56
2 /| |
1,28
N

1
N
HSO,: 1847 11,28—1] = 0,28
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Vio 0,56 _2
Viso, 0,28 1

Can phai lay 1 ! > x9 = 31it H,SO4 (d = 1,84 g/ml) va 6 lit H,O. (Pdp dn B)
+

MOQT SO BAI TAP VAN DUNG GIAI THEO PHUONG PHAP SO PO PUONG
CHEO

01. Hoa tan hoan toan m gam Na,O nguyén chit vao 40 gam dung dich NaOH 12% thu duoc dung
dich NaOH 51%. Gié tri cia m (gam) la

A.11,3. B. 20,0. C.3L_8. D. 40,0.

02. Thé tich nuéc nguyén chit can thém vao 1 lit dung dich HSO4 98% (d = 1,84 g/ml) dé duoc dung
dich méi c6 ndng do 10% la

A 14,192ml. B.15,192ml. C.16,192ml.  D. 17,192 ml.
03. Nguyén tir khdi trung binh cta dong 63,54. Pong c6 hai dong vi bén: $Cu va $Cu Thanh phan
% s nguyén tir cia 5 Cu la
A.73,0%.  B.342%. C.32,3%. D. 27,0%.

04. Can lay V| lit CO, va V, lit CO dé ¢ duoc 24 lit hdn hgp CO, va CO c¢6 ti khdi hoi d6i voi metan
bang 2. Gia tri cua V, (lit) 1

A 2. B. 4. C. 6. D. 8.

05. Thém 150 ml dung dich KOH 2M vao 120 ml dung dich H;PO, IM. Khdi lugng cac mudi thu
dugc trong dung dich 1a

A. 10,44 gam KH,POy, ; 8,5 gam K;3PO,.
B. 10,44 gam K;HPOy4 ; 12,72 gam K3PO,.
C. 10,44 gam K,;HPO, ; 13,5 gam KH,POs,.
D. 13,5 gam KH,PO4 ; 14,2 gam K3POs,.

06. Hoa tan 2,84 gam hdn hop 2 mudi CaCO;3 va MgCO; bang dung dich HCI (dw) thu duogc 0,672 lit
khi ¢ diéu kién tiéu chudn. Thanh phan % s6 mol ciia MgCOs trong hdn hop 1a

A. 33,33%. B. 45,55%. C. 54,45%. D. 66,67%.

07. Luong SO; can thém vao dung dich H,SO4 10% dé duge 100 gam dung dich H,SO4 20% 1a
A. 2,5 gam. B. 8,88 gam. C.6,66gam. D. 24,5 gam.

08. Dung dich ruou etylic 13,8° ¢6 d (g/ml) =?. Biét de monmecnan = 0,8 g/ml; dy =1 g/ml.

A. 0,805. B. 0,8 55. C.0,972. D. 0,915.
09. Hoa tan m gam Al bang dung dich HNO; loang thu dugc hén hop khi NO va N,O c6 ti khdi so
voi Hy bang 16,75. Ti 18 thé tich khi trong hdn hop 1a
A.2:3. B.1:2. C.1:3. D.3:1.
10. Tir 1 tén quing hematit A diéu ché dugc 420 kg Fe. Tir 1 tin quing manhetit B diéu ché duoc
504 kg Fe. Hoi phai tron hai quing trén véi ti 18 khdi lwong (my4 : mp) 13 bao nhiéu dé duoc 1 tan
quang hdn hop ma tir 1 tn quang hdn hop nay diéu ché duoc 480 kg Fe.



A.1:3. B.2:5. C.2:3. D.1:1.
Pap an cac sé bai tip van dung:
1.B 2.C 3.D 4.C 5.B
6. A 7.B 8.C 9.D 10. B
Phwong phap 9

CAC PAI LUQNG O DANG KHAI QUAT

Trong cac dé kiém tra va thi tuyén sinh theo phuong phap tric nghiém chung ta thiy ring s6
lwong cdu hoi va bai tap kha nhidu va da dang bao trim toan bd chwong trinh hoéa hoc phd thong. Rat
nhiéu céac phuong phap, cac dang bai da dugc ban doc biét dén. Sau day 1a mot 6 vi du vé dang bai
tim mdi lién hé khai quat giita cac dai lugng thuong xut hién trong trong cac dé thi tuyén sinh dai

hoc.

Vidu 1: (Cdu 11 - Ma dé 182 - Khéi A - TSPH 2007)

Cho tir tir dung dich chtra a mol HCI vao dung dich chira b mol Na,CO; dong thdi khudy
déu, thu duge V lit khi (¢ dktc) va dung dich X. Khi cho du nudc voi trong vao dung dich X

thdy c6 xudt hién két tua. Biéu thuc lién hé gitra V vdia, b 1a

VA.V=224(a-b).

B.V=112(a-b).
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C.V=112(a+Db). D. V =224(a+D).
Huéng din gidi

Cho tu tir dung dich HCI vao dung dich Na,COj ta c6 phuong trinh:

HCl + NaCO; ——> NaHCO; + NaCl (1)
b < b > b mol

HCl + NaHCO; — NaCl + CO,' + H,0  (2)

(a—b) > (a—Db) mol

Dung dich X chira NaHCO; du do d6 HC1 tham gia phan ting hét,
NaHCO; + Ca(OH); ¢ ——> CaCOs, + NaOH + H,O

Vay: V =22,4(a-Db). (Dap an A)

Vi du 2: (Cdu 13 - Ma dé 182 - Khéi A - TSPH 2007)

Clo hoa PVC thu dugc mdt polime chira 63,96% clo vé khdi lwong, trung binh 1 phan tir clo
phéan rmg v&i k mat xich trong mach PVC. Gia tri cia k 1a

vA. 3. B. 6. C. 4. D. 5.
Huéng din gidi

Mbt phén tir Clo phan (g v&i k mét xich trong mach PVC theo phuong trinh:

—CH-CH, - —CH-CH,-) (-CH-CH-
| + kCl, +t> | | |
n—-k k

Cl Cl Cl
Do: %mc; = 63,96%
= %mC,H conlai = 36904%
Va 35,5x(n—k)+35,5x2xk _ 63,96
Y 27x(n—K)+26xk 36,04
n L
= X =3.(Pdp an A).

Vi du 3: (Cdu 21 - Ma dé 182 - Khéi A - TSPH 2007)
Tron dung dich chira a mol AICI; v6i dung dich chira b mol NaOH. Dé thu duoc két tua thi
canco tilé
A.a:b=1:4. B.a:b<1:4.
C.a:b=1:5. vD.a:b>1:4.
Huéng din gidi

Tron a mol AICL; v6i b mol NaOH dé thu duge két tua thi
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{AB* + 30H —— AI(OH),,
+

AI(OH), + OH" ——> AlO; +2H,0
AP + 40H —— AIO; +2H,0

a 4 mol

Dé két tua tan hoan toan thi

b

n__
O >4 —» — >4
a

n

A13+
A R s 1AL 4o . b
Vay dé co két tiia thi — <4
a
= a:b>1:4.(Pdp an D)
Vi du 4: (Cdu 37 - Ma dé 182 - Khoi A - TSDH 2007)

Pét chdy hoan toan a mol axit hitu co Y dugc 2a mol CO,. Mat khéc, dé trung hoa a mol Y
can vira dii 2a mol NaOH. Cong thirc cau tao thu gon ctia Y 1a

A. HOOC-CH,—-CH,—COOH. B. C,Hs—COOH.
C. CH;-COOH. v'D. HOOC-COOH.
Huéng din gidi
- P4t a mol axit hitu co Y dugc 2a mol CO, — axit hitu co Y ¢6 hai nguyén tir C trong phan tir.

- Trung hoa a mol axit hiru co Y can ding dii 2a mol NaOH — axit hitu co Y ¢6 2 nhom chirc
cacboxyl (-COOH).

= Cong thirc ciu tao thu gon cua Y 18 HOOC—COOH. (Pdp dn D)
Vi du 5: (Cdu 39 - Ma dé 182 - Khéi A - TSPH 2007)
Dung dich HCI va dung dich CH3;COOH c6 cung géng dd mol/l, pH cta hai dung dich
tuong Ung 1a x va y. Quan hé gifra x va y 1a (gia thiét, ctt 100 phan tr CH3;COOH thi c6 1
phan tu dién 1i)
A.y=100x. B.y=2x. C.y=x-2. VD.y=x+2.
Hudng dén gidi
pHua = x - [Hlaa=10"
PHeicoon =Y = [H Jawcoon =107
Taco: HClI — H' + CI
107" « 107°(M)
CH;COOH —— H" + CH;COO"
100.107 <« 107 (M).
Mat khac: [HCI] = [CH3COOH]
= 107°=100.10" — y=x+2.(Pdp dn D)

Vi du 6: (Cdu 53 - Ma dé 182 - Khéi A - TSPH 2007)
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Dé thu ldy Ag tinh khiét tir hdn hop X (gdm a mol Al,O3, b mol CuO, ¢ mol Ag,0), ngudi ta
hoa tan X boi dung dich chira (6a + 2b + 2¢) mol HNO; dugc dung dich Y, sau d6 thém (gia
thiét hiéu suét cac phan ing déu 1a 100%)

A.cmolbot Al vao Y. v'B. ¢ mol bot Cu vao Y.
C.2cmol bot Alvao Y. D. 2¢ mol bot Cuvao Y.
Huéng din gidi
Hoa tan hdn hgp X trong dung dich HNO;
ALO; + 6HNO; —— 2AI(NOs); + 3H,0

a — 6a - 2a mol

CuO + 2HNO; —— Cu(NOs), + H,O
b - 2b - b mol

Ag,O + 2HNO; —— 2AgNO; + H,O
c —> 2 — 2¢ mol

Dung dich HNO; vira du. Dung dich Y gém 2a mol AI(NOs)3;, b mol Cu(NOs),, 2¢ mol AgNOs.
Dé thu Ag tinh khiét can cho thém kim loai Cu vao phwong trinh

Cu + 2AgNO; —— Cu(NOs), + 2Ag
¢ mol < 2¢

Viy cin ¢ mol bot Cu vao dung dich Y. (Pdp dn B)
Vi du 7: (Cdu 32 - Ma dé 285 - Khéi B - TSPH 2007)

bién phén dung dich chira a mol CuSO4 va b mol NaCl (vé1 dién cyc tro, ¢6 mang ngan
xdp). Pé dung dich sau dién phan lam phenolphtalein chuyén sang mau hong thi diéu kién
ctia a va b 1a (biét ion SO, khong bi dién phan trong dung dich)
vA.b>2a. B.b=2a. C.b<2a. D.2b=a.
Hudng din gidi
Phuong trinh dién phan dung dich
CuSO, + 2NaCl —®% 5 Cu, + CL' + Na,SO, (1)
a — 2amol
Dung dich sau dién phan lam phenolphtalein chuyén sang mau hong — sau phan ung (1) thi
dung dich NaCl con du va tiép tuc bi dién phan theo phuong trinh
2NaCl + 2H,0 —2¢_5 2NaOH + H, + Ch )

mang ngan
Vay: b > 2a. (Pap dn A)
Chii y: Tuong tu ciing cau hoi trén chung ta co thé hoi:
+ Pé dung dich sau dién phin c6 moi trudng axit thi diéu kién cua a va b 1a.
A.b>2a. B. b= 2a. v'C.b<2a. D. a=2b.
+ Pé dung dich sau dién phan c6 kha niang hoa tan két tia AI(OH)s thi diéu kién cta a, b 1a
A.b>2a. B.b<2a. v'C.b #2a. D.b>2a.
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Vidu 8: bét chdy hoan toan a mol mdt andehit X (mach ho) tao ra b mol CO; va ¢ mol H,O (biét b=
a + c). Trong phan tng trang gwong, mot phan tr X chi cho 2 electron. X thudc diy dong
dang andehit

A. no, don chirc.
B. khong no ¢ hai nbi d6i, don chirc.
v'C. khong no c6 mot ndi doi, don chirc.
D. no, hai chirc.

Hudng din gidi

Trong phan g trang guong mot andehit X chi cho 2e — X 1a andehit don churc boi vi:
R(EIHO - RSOONH .
trong d6: C"' —=2¢ — C".

Dat cong thirc phan tir ctia andehit don chirc X 1a C{H,O ta c6 phuong trinh

CH,0 + (x+%—%j02 — 5 xCO, + %HzO

a - ax — a;zy mol

(bmol) (c mol)

ay

Taco: b=a+tc —> ax=a+t - y=2x-2.

Cong thirc tong quat ctia andehit don chic X 13 CyHa, 20 c6 dang Cx-1Hox-1)-1CHO la andehit
khong no c6 mdt lién két doi, don chic. (Pdp an C)
Vi du 9: Cong thirc phan tir ciia mot ancol A 1a C,H,Oy. Dé cho A 13 ancol no thi m phai c6 gia tri
A. m=2n. vB.m=2n+2.
C.m=2n-1. D.m=2n+1.
Huéng din gidi
Theo phuong phap ddng nhét hé sé: Cong thic tong quat cua ancol no 1a CyHanio(OH), hay
CoHon20x. Vay m = 2n+2. (Pap an B)

Vi du 10: Hoi ty 18 thé tich CO, va hoi nuéc (T) bién ddi trong khoang nao khi dbt chay hoan toan

cac ankin.
VA 1<T<2 B.1<T<1,5.
C.05<T<1. D.1<T<1,5.

Huéng din gidi
CHypo —— nCO, + (n— I)HQO

bicukién:n>2van e N.
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T= nco2 _ n _ 1

H,0 1’1—1_1_1'
n

Véimgin>2 — T>1;mitkhicnting — T gidm.
= n=2 — T=2Iagia tri I6n nhat.
Vay: 1 <T <L2. (Dap an A)

Vi du 11: D6t chay 1 mol aminoaxit NH,—(CH,),—COOH phai cin sé mol O; 1a

A 2n+3' B. 6n+3' vC. 6n+3' D. 2n+3.
2 2 4 4
Huéng din gidi

Phuong trinh d6t chay amino axit 1a

H:N—~(CH,),~COOH + 6“4* 30y ——s (@+1)C0, + 2n2+3H20
= (Dap an C)

Vi du 12: Mot dung dich hon hop chira a mol NaAlO; va a mol NaOH tac dung v6i mdt dung dich
chira b mol HCI. Piéu kién dé thu dugc két tiia sau phan tng 1a
A.a=h. B.a=2b. C.b=5a. vD.a<b<53a.

Huéng din gidi

Phuong trinh phan tng:
NaOH + HCl —— NaCl + H,O (1)
amol — amol
NaAlO, + HCI + H,O —— AIl(OH)3, + NaCl (2)
Al(OH); + 3HCI —— AICl; + 3H,0 3)
NaAlO, + 4HCl —— AICI; + NaCl + 2H,0 4)

amol — 4amol
biéu kién dé khong cé két taa khi nyc > 4nNaAlOZ + nnaon = Sa. Vay suy ra diéu kién dé co két
tua:
NNaoH < Nl < 4nNaA102 + NNaOH
= a<b<5a. (Pap an D)
Vi du 13: Dung dich chira a mol NaOH tac dung véi dung dich chira b mol H;PO, sinh ra hdn hop
Na,HPO, + NasPOy. Ti sb % la

A.1<%<2. B.

o | ®

/c.2<%<3. D.

o | &
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Huéng din gidi

Céac phuong trinh phan ng:

NaOH + H;PO; —— NaH,PO4 + H,0O (1)
2NaOH + H;PO; —— Na,HPO4 + 2H,0 (2)
3NaOH + H3POs —— NazPO,; + 3H,O (3)

Taco:  nneon=amol; nyp, =bmol
Dé thu duoc hdn hop mudi Na,HPO, + NazPO, thi phan (mg xay ra & ca hai phuong trinh (2 va
3), do do:

2< Do <3 tac1a2< 2 <3 (Bdp dn C)
Ny po, b

Vi du 14: Hon hop X gdm Na va Al
- Thi nghiém 1: Néu cho m gam X tac dung v6i H,O du thi thu duoc V lit Ha.
- Thi nghiém 2: néu cho m gam X tac dung v6i dung dich NaOH du thi thu dugc V lit H,.
Céc khi do & cung diéu kién. Quan hé giita V; va V; la
A.Vi=V, B. V>V, C. Vi<V, vD. V<V,
Huéng din gidi
Céc phuong trinh phan tng khi hoa tan hdn hop Na va Al véi H,O va véi dung dich NaOH du:
Na + HbLO —— NaOH + %Hz (1)

2Al1 + 6H,O + 2NaOH —— Na[AI(OH)4] +3H; (2)
Dit s6 mol Na va Al ban dau lan luot 13 x va y (mol).

TN1: x >y — nnaon Vira di hodc du khi hoa tan Al — ca hai thi nghi€ém cung tao thanh
(i +3—Xj mol Ho.
2 2

= V=V,

TN2: x<y — trong TNI (1) Aldu, TN2 (2) Altan hét — 1y, 1) > Dy rxa)-
= V> Vi

Nhu vay V(x,y > 0) thi V, > V. (Pdp dn D)

Vidu 15: Mot ‘tginh }(in chira V lit NH; va V' lit 02?6 cillng diéu kién. Nung ndng binh c¢o xiic tic NH;
chuyén hét thanh NO, sau d6 NO chuyén hét thanh NO,. NO; va lugng O, con lai trong
binh hip thy vira van hét trong nuéc thanh dung dich HNO;. Ty s6 VK/ la

Al vB. 2. C.3. D. 4.

Huéng din gidi

Céac phuong trinh phan ng:
4NH; + 50, +t> 4NO + 6H,O
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V - 5vVi4 - 'V

2NO + O, == 2NO,

V-o>V2 > V

4NO, + O; + 2H,0 —— 4HNO;

A (V’—ﬂ—xj
4 2
N V=4(v'_ﬂ_zj N l =2.(Dap an B)
4 2 A%

Vi du 16: Chat X ¢ khéi lwgng phén tir 1a M. Mot dung dich chit X c¢6 ndng d6 a mol/l, khdi lugng
riéng d gam/ml. Nong d6 C% cua dung dich X 1a
aM B dM C 10a D a.M

VA : . : . : . .
10d 10a M.d 1000d

Huéng din gidi

Xét 1 lit dung dich chit X:

= nx=amol — mx=aM
a.M.100
= = —— =1000d
Myd x C%
aM
= C%=——.Bdpan A
"= Joq - Papand)

Vi du 17: Hon hop X c6 mot sb ankan. DSt chay 0,05 mol hdn hop X thu duge a mol CO; va b mol
H,0. Két luan nao sau ddy la ding?

A.a=Dh. B.a=b-0,02.
v'C.a=b-0,05. D.a=b-0,07.
Huéng din gidi
Dit cong thirc tong quét cua 1 s6 ankan 1a C_H,_,

%+1
CH, , + 3"T+o2 5 XCOy+ (R+1)H:0

0,5 > 0,05 — 0,05(X+1)mol
0,05x =a _y

_ — a=b-0,05. (Pap an C)
0,05(x+1)=b

Vi du 18: (Cdu 40 - Ma dé 285 - Khéi B - TSPH 2007)
Thyc hi¢n hai thi nghi¢m:
1) Cho 3,84 gam Cu phan tng v6i 80 ml dung dich HNO3 1M thoat ra V, lit NO.

2) Cho 3,84 gam Cu phan trng védi 80 ml dung dich chita HNO; 1M va H,SO4 0,5 M thoat
ra V; lit NO.
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Biét NO la san pham khir duy nhét, cac thé tich khi do ¢ cung diéu kién. Quan hé giita V,
va V2 la
A. Vz = V]. \/B. Vz = 2V1. C. V2 = 2,5V1. D. Vz = 1,5V1.
Huéng din gidi

ey =222 0,06 mol n,,. =0,08 mol
64 -

TNI1: !

1llHNO3 = 0,08 mol nNO; = 0508 1’1’101

3Cu + 8H' + 2NO; —— 3Cu** + 2NO' + 4H,0
Dau bai: 0,06 0,08 008 —  H' phantmg hét
Phan rng: 0,03 < 0,08 — 0,02 - 0,02 mol
= V; tuong tmg véi 0,02 mol NO.
TN2: ney = 0,06 mol; nyyo =0,08 mol; ny 5, =0,04 mol.

= Téng n =016 mol ; n = 0,08 mol.

3Cu + 8H' + 2NO; —— 3Cu®* + 2NO' + 4H,0
DPAu bai: 0,06 0,16 0,08 —> CuvaH' phéan Gng hét
Phan rng: 0,06 - 0,16 — 0,04 - 0,04 mol
= V, tuong g véi 0,04 mol NO.
Nhu vay Vo =2V,. (Pdp dn B)
MOT SO BAI TAP VAN DUNG GIAI THEO PHUONG PHAP CAC PAI LUQNG
O DANG TONG QUAT

01. Dung dich A c6 a mol NH,", b mol Mg2+, ¢ mol SO4*~ va d mol HCO;™. Biéu thirc nao biéu thi sy
lién quan gifra a, b, ¢, d sau day la ding?
A.a+2b= c+d. B.a+2b=2c+d.
C.atb=2c+d. D.a+b= ctd.
02. Cho a mol Fe vao dung dich chira b mol dung dich AgNOs. a va b ¢6 quan hé nhu thé nao dé thu
duoc dung dich Fe(NOs); duy nhét sau phan tng?
A.b=2a. B.b>a. C. b=3a. D.b >a.
03. Dung dich A chua cac ion Na™: a mol; HCO;3: b mol; CO;>": ¢ mol; SO4*: d mol. Dé tao ra két
ta 1on nhat ngudi ta dung 100 ml dung dich Ba(OH), ndng d6 x mol/l. Lap biéu thirc tinh x theo a
va b.

A.x=a+b. B.x=a-b. C.x=a+b. D.x=a+b.
0,2 0,1

04. Dung dich X chira a mol NaAlO,. Khi thém vao dung dich X b mol hodc 2b mol dung dich HCI thi

X . A s 2 a Ly
luong két tia sinh ra déu nhu nhau. Ti s0 5 cd gia tri bang

Al B. 1,25. C. 1,5. D. 1,75.
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05. Oxi hoa mot lwong Fe thanh hdn hop X gém FeO, Fe;04, Fe,0; can a mol Oxi. Khir hoan toan

hén hop X thanh Fe can b mol Al Ti s6 % co gia tri bang

A.0,75. B. 1. C. 1,25 D. 1,5.
06. C6 mot lugng andehit HCHO dugc chia 1am 2 phan bang nhau, mdi phan chira a mol HCHO.
- Phan I: Cho tac dung véi dung dich AgNO; /NH; thu duge m gam Ag.
- Phdn 2: Oxi héa bang Oxi thanh HCOOH véi hiéu sudt 40% thu dugc dung dich A. Cho A tac

!

dung véi dung dich AgNO; /NH; thu duge m’ gam Ag. Ti sb o gia tri bang
m

A.0,2. B. 0,4. C. 0,6. D. 0,8.

07. A la axit chira ba nguyén tir cacbon trong phan tir. Cho 0,015 mol A tac dung vdi dung dich chira
a mol Ba(OH), thu duoc dung dich B. Ngudi ta nhan thay:

Néu a = 0,01 mol thi dung dich B 1am d6 quy tim.

Néu a = 0,02 mol thi dung dich B lam xanh quy tim. B ¢6 cong thirc cu tao:
A. CH3-CH,—COOH. B. CH,=CH—COOH.
C. CH=C-COOH. D. HOOC-CH,—COOH.

08. Co 2 axit hf,ru co no: (A) 1a axit don chirc va (B) 14 axit da chirc. Hon hop (X) chita x mol (A) va y
mol (B). Dot chay hoan toan (X) thi thu dugc 11,2 lit CO; (dktc). Cho x + y = 0,3 va M < Mp.
Vay cong thire phan tu cia (A) 1a:

A. CH;COOH. B. C,HsCOOH.
C. HCOOH. D. C;H;COOH.

09. Hon hop A gdm Al va Fe,O3 c¢6 khdi luong trung binh 1a M A Tién hanh phan tmg nhiét nhom,
sau mot thoi gian thu dugc hdn hop B c¢6 khdi lwong phan tir trung binh 1a M,. Quan hé giira
M, va M, la

A M,=M,. B. M, > M,.
C. M, <M,. D. M, > M,.

10. Khir hoan toan mdt luong oxit sat can V lit H,. hoa tan hoan toan luong sét sinh ra & trén trong

dung dich HCI thiy tao ra V' lit H,. Biét V > V' (c4c khi do & cing diéu kién). Cong thirc oxit sat

la
A. Fey0s. B. FeO.
C. Fe30s. D. Fe;03 va Fe;04.

Pap an cac bai tap van dung:

1.B 2.C 3.C 4.B 5.A
6.D 7.D 8.C 9.A 10.D




Phwong phap 10
TU CHON LUQONG CHAT

Trong mot sb cAu hoi va bai tap tric nghiém ching ta c6 thé gap mét sb trudong hop dic biét sau:
- C6 mot s6 bai toan tudng nhu thiéu dy kién gay bé tic cho viée tinh toan.

- C6 mot sd bai toan ngudi ta cho ¢ dudi dang gia tri tong quat nhu a gam, V lit, n mol hodc cho
ti 1€ the tich hoac ti 1€ s6 mol cac chat...

Nhu vay két qua giai bai toan khong phu thudc vao chat da cho. Trong cac truong hop trén tbt
nhét ta tu chon mot gia tri nhur thé nao dé cho viéc giai bai toan tro thanh don gian nhat.

Cdch 1: Chon mdt mol nguyén tir, phan tir hodic mot mol hdn hop cac chét phan tng.
Cdch 2: Chon dung ti 1¢ lugng chat trong du bai da cho.

Cdch 3: Chon cho thong s6 mot gia tri phu hop dé chuyén phan sé phirc tap vé s6 don gian dé
tinh toan.

Sau day 1a mot s6 vi du dién hinh:

Cich 1: CHON 1 MOL CHAT HOAC HON HQP CHAT PHAN UNG

Vi du 1: Hoa tan mot mudi cacbonat kim loai M héa tri n bing mot lugng vira du dung dich H,SO4
9,8% ta thu dugc dung dich mudi sunfat 14,18%. M 1a kim loai gi?

A. Cu. vB. Fe. C. Al D. Zn.
Huéng din gidi
Chon 1 mol mudi My(CO3),.
M;(CO3), +  nH;SOs —— My(SOs)n + nCOzT + nH,O
Ca (2M + 60n) gam ——> 98ngam — (2M + 96n) gam
= My 450, = 98nx100 _ 1000n gam

b
= My i = My, coy), T Maa 1,50, ~ Mo,

=2M +60n+ 1000.n —44.n=(2M + 1016.n) gam.

(2M +96)x100
C%04 mus = =14.18
2M +1016n
= M=28n — n=2; M=561aphu hop vay M 1a Fe. (Ddp an B)

Vi du 2: Cho dung dich axit axetic c6 nong d6 x% tac dung vira da v6i dung dich NaOH 10% thi thu
duoc dung dich mubi co ndng d6 10,25%. Vay x c¢b gia tri ndo sau day?

A. 20%. B. 16%. v C. 15%. D.13%.



Huéng din gidi
Xét 1 mol CH;COOH:
CH;COOH + NaOH —— CH3;COONa + H,O
60 gam — 40 gam — 82 gam

60x100
My cyycoon =
40x100
M jynaon = 10 =400 gam
m, = 60x100 400 = 82x100
X 10,25
= x = 15%. (Pdp an C).

Vi du 3: (Cdu 1 - Ma d@é 231 - Khoi A - TSCP 2007)

Khi hoa tan hidroxit kim loai M(OH), bang mdt luong vira di dung dich H,SO4 20% thu
dugc dung dich mudi trung hoa cé néng d06 27,21%. Kim loai M la

vV'A. Cu. B. Zn. C. Fe. D. Mg.
Huéng din gidi
Xét 1 mol M(OH), tham gia phan ung
M(OH), + H,SO4 —— MSO4 + 2H;O
Ca (M +34) gam — 98 gam — (M + 96) gam
98 x100

= m = =490 gam
dd H,80, 20 g
M +96)x100
= My, yso, = (M +34+490)=%
= M=64 — MIlaCu.(Papan A)

Vi du 4: Hon hop X gém N, va c¢6 H, ¢6 ti khdi hoi so véi H, bang 3,6. Sau khi tién hanh phan tng
tong hop dugce hdn hop Y ¢o ti khdi hoi so véi H, bang 4. Hiéu suat phan (mg tong hop 1a

A. 10%. B. 15%. C. 20%. v'D. 25%.
Huéng din gidi
Xét 1 mol hon hop X, ta co:
my = 1\_/1X =7,2 gam.
bat n, =a mol, ta co:
28a+2(l —a)=7,2
a=0,2

U

U

ny, =0,2 mol va ny; =0,8mol — H,du

Xt

N> + 3H, = 2NH;
p
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Ban dau: 0,2 0,8
Phan tng: X 3x 2x
Sau phan ung: (0,2 -x) (0,8 —3x) 2x

ny = (1 — 2x) mol

Ap dung dinh luét bdo toan khéi luong ta c6 mx = my

mY
= n, =
Y MY
2
= (1-2x)="2 & x=005.

8
Higu sut phan tng tinh theo N, o % —25% . (Pdp dn D)

3

Vi du 5: Hon hop A gdm mdt Anken va hidro c6 ti khdi so véi H, bang 6,4. Cho A di qua niken nung
nong duoc hdn hop B ¢o ti khdi so voi H, bang 8 (gia thiét hiéu sudt phan tng xay ra 1a
100%). Cong thirc phan tir cia anken la

A. CyHa. B. C3Hg. v'C. C4Hs. D. CsHjo.
Huéng din gidi
Xét 1 mol hdn hop A gém (a mol C,Hy, va (1—a) mol Hy)
Tacdé: 14na+2(1l—-a)=12,8 (1)
Honhgp Bco M =16<14n (véin>2) — trong hon hop B c6 H, du

Collon + Hy —2C % CyHoneo
Ban dau: amol (I1-a) mol
Phan tng: a > a ———— amol
Sau phan ung hdn hop B gém (1 —2a) mol H; du va a mol CyHppip. — téng ng=1-2a.
Ap dung dinh luét bdo toan khéi luong ta c6 ma = mp

12,8

= ny=-B > (1-2a)=

B
Thaya=0,2 vao (1) taco 14x0,2xn + 2x(1 —0,2) = 12,8
= n=4 — anken la C4Hs. (Pdp an C)

a=0,2 mol.

Vi du 6: Oxi hoa C,HsOH bing CuO nung ndng, thu dwoc hdn hop chat long gdbm CH;CHO,
C,Hs0H du va H,O c6 M = 40 dvC. Hi¢u suat phan ing oxi hoa 1a
VA, 25%. B. 35%. C. 45%. D. 55%.
Huéng din gidi
Xét 1 mol C,HsOH. Piat a mol C,HsOH bi oxi hoa. Vay a 1a hiéu suét ciia phan ung oxi hoa
ruQu.

C,HsOH + Cu0 —% s CH;CHO + H,0 + Cuy

Ban diu: 1 mol
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Oxi hoa: a mol > amol —» amol
Sau phan ung: (1 —a) mol C,HsOH du amol — amol
M = 46(1—a)+44a +18a _ 40
I+a
= a = 0,25 hay hiéu sudt 1a 25%. (Pdp dn A)

Vi du 7: Hon hop X gdom N, va H, ¢6 M, =12,4. Dan X di qua binh dung bot Fe r0i nung ndng biét
rang hiéu suét tong hop NH; dat 40% thi thu dugc hdn hop Y. M, c6 gia tri 1
A. 15,12. B. 18,23. v'C. 14,76. D. 13,48.
Huéng din gidi
Xét 1 mol hdn hgp X — myx = 12,4 gam gém a mol N, va (1 —a) mol H,.
28a+2(l-a)=124 — a=04mol — ny =0,6 mol

xt, t°

N, + 3H, ——— 2NH; (v6i hiéu suit 40%)
p

Ban dau: 0,4 0,6
Phan rng: 0,08 < 0,6x0,4 ——— 0,16 mol
Sau phan ung: 0,32 0,36 0,16 mol

Toéng:  ny=0,32+0,36+0,16=0,84 mol;
Theo dinh luat bao toan khéi luong ta c6: myx = my.

_ 12,4
= M, =—
0,84

=14,76 gam. (Pap an C)

Vi du 8: Phong dién qua O, dugc hdn hop khi O,, O3 ¢6 M =33 gam. Hiéu suit phan tmg 1a
A. 7,09%. vB.9,09%. C. 11,09%. D.13,09%.
Huéng din gidi
30, —2 20;

Chon 1 mol hdn hgp O,, O; ta co:

n, =amol — n, =(l-a)mol.
15
32a+48(1-a)=33 — a=ro mol O,

15 1
= n, =1l-—=—mol
3 16 16

1 3 3
= Do, bjoxihod :EX5=3—2m01

3100

Hiéu sudt phan tmg 1a: 3?%—15 =9,09% . (Ddp dn B)

7_{_7
32 16
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Vi du 9: Hoa tan hoan toan mét lugng kim loai R hoa tri n bﬁng dung dich H,SO4 loang rdi ¢d can
dung dich sau phan tng thu dugc mot lwgng mudi khan c6 khdi luong gap 5 lan khoi lugng
kim loai R ban dau dem hoa tan. Kim loai R d6 1a

A. Al B. Ba. C. Zn. v'D. Mg.
Huéng din gidi
Xét 1 mol kim loai rng v&i R (gam) tham gia phan ung.
2R + nH,SOs —— Ry(SO4), + nH,

2R +96n

Ct R (gam) - ( 2

j gam muei

(2R +96n)

= =5R — R =12nthdéa man véin=2.

Vay: R =24 (Mg). (Pdp dn D)

Cich 2: CHON PUNG Ti LE LUQNG CHAT TRONG PAU BAI PA CHO

Vi du 10: (Cdu 48 - Ma dé 182 - khoi A - TSPH 2007)
Hon hop gdom hidrocacbon X va oxi ¢6 ti 1& sb mol twong g 1a 1:10. D6t chay hoan toan
hdn hop trén thu duge hdn hop khi Y. Cho Y qua dung dich H,SO4 dic, thu duoc hdn hop
khi Z c6 ti khoi doi voi hidro bang 19. Cong thirc phan tu cta X 1a
A. C3Hg. B. C3H6. \/C. C4Hg. D. C3H4.
Huéng din gidi
Dt hon hop gém hidrocacbon X gém C.Hy (1 mol) va O, (10 mol).

CXHy + (X+4j02 — xCO, + EHzO
1 mol — (x +%jmol — xmol % mol

= Hbn hop khi Z gdbm x mol CO, va {10—( %ﬂ mol O, du.

M, =19x2 =38
e L
n 1
(1’102) 32 / \ 0,
Vay: x=10—x—% > 8x=40-y.
= x=4,y=8 — thod man ddp an C.

Vi du 11: A 13 hdn hop gdm mdt sb hidrocacbon & thé khi, B 1a khong khi. Tron A véi B & clng nhiét
d6 ap suét theo ti 18 thé tich (1:15) dugc hdn hop khi D. Cho D vao binh kin dung tich
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khong d6i V. Nhiét do va ap suit trong binh 1a t°C va p atm. Sau khi d6t chdy A trong binh
chi ¢6 N, CO; va hoi nuée véi Ve, : Vi, o =7:4 dua binh vé t°C.

Ap suat trong binh sau khi d6t 1a p; c6 gi tri 1a

47
VA, p1=4—8p. B. p1=p.
16 3
C. p =Ep. D. p, ng'

Huong dan gidi

PétA:  CH, + (x+%j02 — xCO, + %HZO

Vi phan tmg chi c6 N, H,0, CO, — céc hidrocacbon bi chay hét va O, vira du.

1
Chon n.y =1 - ng=15mol — nozp_ﬁ=x+%=?5=3mol.
= ny, =4n, =12 mol
x+2=3 7 8
= 4 - ng;yzg
x:y/2=T7:4

Vi nhiét d6 va thé tich khong dbi nén 4p sudt ti 1& voi sé mol khi, ta c6:

2 4 4
P _73+4/3+12 _47 o =40 Bap dn 4)
P 1+15 48 48

Cich 3: CHON GIA TRI CHO THONG SO

32a

. x . 1
Vi du 12: Dot chay hoan toan a gam hon hop X hai hidrocacbon A, B thu duogc gam CO, va

4 . . x v s
% gam H,O. Néu thém vao hon hop X mot ntra lwong A c6 trong hon hop X rdi dot

chay hoan toan thi thu dugc IZSIa gam CO, va s gam H,O. Biét A, B khong lam

mat mau nuoc Brs.

a) Cong thirc phan tir ciia A 1a

A. GHo. B. C;Hg. C. CsHio. v'D. CeHja.
b) Cong thirc phan tir cuia B la

A. GHo. vB.Ce¢Hs.  C. C4Ha. D. CgHg.
¢) Phan tram s6 mol ciia A, B trong hdn hop X 1.

A. 60%; 40%. B. 25%; 75%.

v'C. 50%; 50%. D. 30%; 70%.



Huéng din gidi
a) Chon a =41 gam.

. 132 45
bot X - n.,, =—— =3mol va n,,=—=2,5mol.
€O 44 1018

Dot (X+1Aj - D¢, =E=3,75 mol va n, =M=3,375 mol.
2 P44 ? 18

Dét %A thu duoe (3,75 — 3) = 0,75 mol CO, va (3,375 —2,5) = 0,875 mol H,O.

D6t chay A thu duoc N =15 mol va ny o =1,75 mol.
ving o >ne, — A thudce loai ankan, do do:

3n+1

CH, ., + 0, —— nCO, + (n+1)H,0

- n(jo2 _ n _ 1,5
ng, n+l L75

—> n=6 — AlaCeHy. (Ddp dn D)

b) B6t B thu duge (3 — 1,5) = 1,5 mol CO, va (2,5 — 1,75) = 0,75 mol H,O
Nhu vay fle =1’—5 =l — cong thic téng quat cua B 1a (CH), vi X khong lam mat mau
n, 0,75x2 1
nude Brom nén B thude aren — B 1a C¢He. (Pdp dn B)
¢) Vi A, B ¢6 cung s6 nguyén tir C (6C) ma lugng CO, do A, B tao ra bang nhau (1,5 mol) — nu
= nNg.

= %na = %ng = 50%. (Pdp dn C)

Vi du 13: Tron a gam hdn hop X gdm 2 hidrocacbon CsH 4 va CsHs theo ti 1& s6 mol (1:1) véi m gam
75a

b

. A A ’ \ \ 1 2
mot hidrocacbon D rd6i dot chdy hoan toan thi thu duogc

gam CO, va gam
H,O.
a) D thudc loai hidrocacbon nao
A. CHopz.  B.CypHamo. VC.CyHiz,  D. CyH,.
b) Gid trim la
A.2,75 gam. B.3,75gam. C.5 gam. v'D. 3,5 gam.

Huéng din gidi
a) Chon a = 82 gam
Pét X va m gam D (C,H,) ta co:

275
nC02 :H = 6,25 mol
4
N, o= 24,5 =5,25 mol

18
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CsHiy + %02 — 6CO, + 7H,0
15
C6H6 + 702 —> 6C02 + 3H20

C.H, + (X+Zj02 — 5 xCO, + 2H,0
4 2

bt D

bat n.,, =ncy, =b mol taco:
86b + 78b = 82

= b=0,5 mol.

D6t 82 gam hdn hop X thu dugc:
Neo, =0,5%(6+6) =6 mol

ny o =0,5%(7+3) =5 mol

= Pt chay m gam D thu duoc:
Neo, =6,25-6=0,25 mol
ny o =5,25-5=0,25 mol
Do neo, =ny 6 — D thude CoiHon. (Ddp an C)
b) mp =mc+ my = 0,25x(12 +2) = 3,5 gam. (Pap dan D)
Vi du 14: X 1a hop !{im gdm (Fe, C, Fe;C), trong d6 ham luong tong cong cta Fe 1a 96%, ham luong
C don chat 1a 3,1%, ham lugng Fe;C 1a a%. Gid tria la
A. 10,5. v'B. 13,5. C. 145. D. 16.
Huéng din gidi
Xét 100 gam hdn hop X ta c6 me = 3,1 gam, mg, . =agam va s6 gam Fe tong cong 1a 96 gam.
m =100—96—3,1=1ﬁ

= C(trong Fe3C) 80

= a=13,5. (Pap an B)
Vi du 15: Nung m gam da X chira 80% khéi lwong gam CaCO; (phan con lai 1a tap chat tro) mot thoi
gian thu dugc chat rdn Y chira 45,65 % CaO. Tinh hiéu suat phan hiy CaCOs.

A. 50%. v'B. 75%. C. 80%. D. 70%.

Huéng din gidi
Chon mx = 100 gam — m,,, =80 gam va khdi lwong tap chat bang 20 gam.
CaCO; —“» CaO + CO, (hiéu sudt = h)
Phuong trinh: 100 gam ——— 56 gam 44 gam

56.80 h 44.80'

Phan tng: 80 gam > 100 100 h
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Khoi lwgng chat ran con lai sau khi nung la

44.80.h
my —mg, =100- 100
N 56><80Xh:45,65X(100_44x80xhj
100 100 100

= h=0,75 — hiéu suit phan tng bang 75%. (Pdp dn B)



