CHUYEN PE HIEU SUAT PHAN UNG
I. CONG THUC CAN NHO
- Hiéu xuat (H) dugc tinh theo lwong chat thyuc té (tinh theo phwong trinh) so v&i luong chat 1i thuyét (dé
bai cho).
- Cong thirc:
H =M= 100%
LLTE
II. PHUONG PHAP GIAI
- Tinh theo phuong trinh hoéa hoc.
- Pat an ctia mol chat phan tng.
- Dang 1: Bai cho khdi lugng chat ban dau va khdi lugng chit tao thanh cu thé sau phan tng.

* Cach 1:
+ Viét phuong trinh héa hoc:

A + B — xC + yD
+ Xét hiéu xuat & 100%: M, X.Mc y.Mp
+ Xét thure té phan Gng: X (gam) ag bg
M, M. M,
= = X =
=tacotilé: X i b

* Cach 2:
- Tinh toan s6 mol theo d& bai cho dbi voi chit phan tmg hodc chat san pham.
+ My myée © Puoc tinh theo sé mol ctia chét phan ung véi (H = 100%)

Néu tinh trén phuong trinh theo sé mol ctia chat phan tng thi khdi lvong cia san pham thu duoc 14
khéi lwong 1i thuyét ludn 16n hon khéi luong thuce té dé bai cho.
+ Munye it Puoc tinh theo s6 mol cta chat san pham (san pham 13 lwong thu dugce thuce té ctia phan Gmg hoa
hoc).

Néu tinh trén phuong trinh theo s6 mol cua chat san pham thi khdi lugng cuia chat phan tmg thuc té
ludn nhoé hon khéi lugng dé bai cho.

* Chii y: tiy thudc vao doi twong hoc sinh dé gido vién chon phwong phdp gidi bai cho phi hop.

Vi du 1: Nguoi ta nung 4,9 gam KCIO; c6 xuc tac thu duogc 2,5 gam KCI va mot lugng khi oxi.
a. Viét phuong trinh hoa hoc xay ra.
b. Tinh hiéu suit ctia phan tng

Huéng din

* Cach 1:
2KCIO; —— 2KCl + 30,
- M 212258 —  2.74,5g 332¢
- Xét thyc té (m): mg — 25¢g
2.122.5 2.74.5
2.122,5 :“f“:“ = m=411(g)
- =>tacotile: m “r <49 (g)
L ) 4.11 ) .
H = Mhetts 100% = H =" 100% =83.9%
mh'ﬂ'lLI‘:pEﬂ _1":;

- Hi¢u suat phan tng:




* Cach 2:
- Tinh theo khéi hrgng ciia chat phin tmg
n =3
kao, 71225
- Phwong trinh héa hoc

=0,04(rmol )

KCIOs ——  2KCl  + 30,

- Theo phuong trinh hoa hoc Mka =Mk, =0,04(mol) = m,., =0,04.74,5=2,98(gam) > 2,5
H = My a1 0070 _ 2,5;19?% _839%
- Hiéu suat phan tng; Mhecioi tnyes .

- Tinh theo khdi lwong ciia chat san pham
2,5 5
n.. ==——=-——(mol
ke 74,5 149{ )

- Phwong trinh héa hoc

KCIOs ——  2KCl  + 30,

> 5
n =n,., =——(mol)— m =122,5.— =4,11(gam) < 4,9
- Theo phuong trinh héa hoc KEDs T RE 149 kcio, 149
oMol _a10100%_g, o,
- Hiéu suit phan ung: Mk cio, i truyes g

Vi du 2: Nung 100 kg CaCOs thi thu dugc 47,6 kg CaO. Tinh hiéu suit ciia phan tng.

Biét phan tng xay ra nhu sau: CaCO; — — a0+ CO,

Huéng din
ta ¢ pthh: CaCO; — — CaO + CO,
- M: 100kg — 56kg 44kg
- Xét thuc té: m X 47,6kg
100 _S6 _ 100476 oo,
. = tacotile: X 470 50 <100
o ; 85 ; ,
H = Mo 100% = H =2>_.100% =85%
100

- Hiéu suit phan tng: Mhituyes

Vi du 3: Nung ndng Potassium nitrate (KNOs), chit nay bi phan hity tao thanh potassium nitrite KNO, va
0,. Tinh khéi lugng KNO; can dung dé diéu ché duoc 2.4 gam O,. Biét hiéu suat phan tng dat 85%.

PTHH
2KNO;  ~77 2KNO; 4 O
_ M: 2101g —  2.85g 32
- Xét thyc té m: X - o
- 3
2.101 :3_“=: X =|5-.|5|{g]'

=
—tacotile: X 24

- Hiéu suat phan ung:




N L 515
H =Tk 100% =85% = m,, = rm;,ﬁ_mﬂ% :'”'-:” 100% =17,8(g)

Iﬂﬂll thryed =

- DANG 2:

+ Bai cho khéi luong chét ban dau va khoi luong chét ran tao thanh sau phan ng.

+ Bai cho thé tich hodc mol chét ban dau va thé tich hodc mol chat tao thanh sau phan ung.
¢ Phuwong phap giai

+ Viét phwong trinh héa hoc:

A + B — C + D
+ Xét mol theo dé bai: na ng - -
+ Xét mol phan wng: a (mol) b (mol) ¢ (mol) d (mol)
+ Xét mol sau p.ing: (ns —a) (mol) (ng — b) (mol) ¢ (mol) d (mol)

* Chu y:

- Néu dé bai cho s6 mol ciia ca 2 chat tham gia phan ieng thi xét néu phan img hoan toan thi chat nao hét
true ta ddt sé6 mol trén phwong trinh theo chat hét.

- Néu dé cho s6 mol ciia san phdam thi tinh pir theo s6 mol ciia san pham.

Vidu4: Cho 4 lit N, va 14 lit H, vao binh kin rdi nung ndng véi xtc tac thich hop dé phan Gng xay ra, sau
phan tmg thu dugc 16,4 lit hon hop khi (cac khi do & cing diéu kién nhiét d6 va ap suat)

a) Tinh thé tich khi ammonia (NHs) thu dugc.

b) Xéc dinh hiéu suat cta phan ung.

Hwéng dan
be cho cac khi do ¢ cung diéu ki¢n nén khong can tinh s6 mol ma coi thé tich chinh la s6 mol.

- PTHH: N, + 3H, ~— 2NH;

vV, V

$ < ¢ r 2 r r
Tacé: | 3 = H, du, néu phan g xay ra hoan toan, ta dat thé tich phan mg theo chit hét.
- PTHH: Ns + 3H, ——  2NH
+ Xét mol theo d@ bai: 4 1it 141 -
+ Xét mol phan tng: a (lit) 3a (lit) 2a (lit)
+ Xét mol sau p.ung: (4 —a) (lit) (14 —3a) (lit) 2a (lit)

= hdn hop khi sau phan wng gdom cé: N,: (4 - a) lit; H,: (14 — 3a) lit va NH;: 2a lit
- Theo bai ta c6 Vinii = 16,4 lit & Vo + Vip + Vs = 16,4
& (4-a)+(14—-3a)+2a=164=a=0_81lit
= thé tich ctia NHs: Vi = 2.0,8 = 1,6 (lit)
- Hiéu suét phan @ng:

0,8

H :ﬁ.lﬂﬂ% = H=—100% =20%
li thuyes
II1. BAI TAP VAN DUNG

Bai 1: Cho ludng khi H, di qua dng thuy tinh chtra 20 gam bt CuO ¢ nhiét d6 cao. Sau phan tmg thu duoc
16,8 gam chat ran. Hiéu suit cta phan tGng 1a

Biét phuong trinh hoa hoc ciia phan ing nhu sau: CuO + H, — — Cu+H0
A.70% B. 75% C. 80% D. 85%




Huéng din

20
n.., =— =0,25(mol)
a0

Culd
- PTHH: Cu0  + H, ~—— Cu + HO0
D& bai: 0,25 mol
Phan ung: a (mol) a (mol)
Sau phan ung: (0,25 - a) (mol) a (mol)

= chét ran thu duogc sau phan tng: CuO: (0,25 - a) (mol); va Cu: a (mol).

, , — I = —_ o]
Ta co: m chéit rén = 16,8 = m., +m. =108 = 80(0,25- a) +64a =10,8= a =0,2

- Hi¢u suat phan tng:

o 2
H = Teowsess a0, = 0280 4500, _gooy
rn:'u{}-: Ii thurped 20

Bai 2: Tron 10,8 gam bot Al véi bot S du. Cho hdn hop vao 6ng nghiém va dun néng dé phan tng xay ra
thu dugc 25,5 gam ALS;. Tinh hiéu suat phan tng ?
A. 85% B. 80% C.90% D. 92%

Huwéng din

2Al + 38 T ALS;

- M: 227¢ » 150 g

- Xét thyc té m: m (g) » 25,5¢

2.27 _ lfnl]_ e m= 54 ?:\ 5 =9,18(g)
= tacotilé: m 25,5 150

- Hiéu suat phan {ng:

M, e . 918 . .
H =M= 100% =" .100% =85%

My 15 thuyes 10,8

Bai 3: Mot co so san xuét voi tién hanh nung 4 tin da voi (CaCOs) thi thu duogc 1,68 tin voi séng (CaO) va
mot lugng khi CO,. Tinh hiéu suit cua qué trinh nung voi.
A. 70% B. 75% C. 80% D. 85%

Huéng din

CaCO; —— CaO0 +  CO,

M: 100g —>» 56¢ 44 ¢
m: m(gg —» 1,68¢g

100 _ 50 _ 100 1,68
—=—=m=———-=3(g)

= ta cO ti lé: m 168 36
H = Eacotmcsr 000, Z%IDG% =75%

- Hiéu suét phan éng: Meaco, i tuyes

Bai 4: Diéu ché khi oxi bang cach nhiét phan 1 mol KCIO; thi thu dugc 43,2 g khi oxygen va mot lugng
Potassium chloride (KC1). Tinh hiéu suit phan ng?
A. 85% B. 90% C.95% D. 98%

Huwéng din

4




, < — ) =172
- Khéi lugng ciia KCIO; ban ddu; Mrco, =1122:3 =122,3(g)
PTHH: 2KCIO; —— 2KCl + 30,
; M: 21225 —» 332¢
- Xét thuc té m: m (g) > 432 ¢
7 e o
2225 3932 i =110,25(g)
m 43,2

= tacotilé:

- I = - '}
H = Tkao, s 00, 11025 4600, go0c

- Hi¢u suat phan tng: Mo, i tuyes Ly

Bai 6: Dé diéu ché duoc 8,775 gam mudi Sodium chloride (NaCl) thi cin bao nhiéu gam Na? Biét hiéu
sudt phan tng dat 75%.
A. 2,3 gam. B. 4,6 gam. C. 3,2 gam. D. 6,4 gam.

Huéng din

o

2Na + CL, —— 2NaCl
M: 223 ¢g »2585¢g
Xét thuc té m: m (g) » 8,775¢
2.23 2585
—= — = m= 3,45
m 8,775 -4(8)

= tacotilé:
- Hiéu suit phan tng: H="75%

My 4 e m
H =—2"%% 100% =75% = My, 1iyes :%.mm% :%Jm% =4,6(g)

Iﬂﬂl‘-.la[ll thryed

Bai 10: Cho phuong trinh: 2KMnO4 — — K;MnOy + MnO,; + O, 1. Nhiét phan 31,6 gam KMnO,, thu
duogc V lit O, (dkc), biét hiéu sut phan ing 80% . Gid tri ctia V 1a
A. 2,479 lit B. 1,9832 lit C. 10,08 lit D. 9,916 lit

Huéng din
- Xét 0 H=100%

PTHH: 2KMnO; — — K;MnO;+ MnO, + O, }
M: 2.158 g > 2g
m: 31,6 (g) > mg
2x158 32 2
e m m=32(g) = n, =32 =0, 1(mol)
—tacotile: -0 M 32
N, o rates = M =0,08(mol)
ViH=80% = 100 = Vo = 0,08.24,79 = 1,9832 (lit)

Bai 11: Cho 19,5 gam Zn tac dung vai 8 lit Cl, (dkc) thi thu dugc 36,72 gam ZnCl. Tinh hi¢u sudt phan
ung.

Huéng din

n,, =22 =03(mol);n,, == =0,323mol)
- Theo bai: 65 2409
Zn + C, — ZnCl,
M: 65g » 136¢




m: m (g) » 36,72 ¢g

65 _ 136
= == m=17,55(g)
—tacotile: M 3072
M, o . _17,55 : :
H =202 100% = 100% =90%
mf_-u (i thuryedy 19,5

- Hiéu suat phan ung:

Bai 12. Cho 2 lit N, va 7 lit H, vao binh kin rdi nung néng véi xuc tac thich hop dé phan tmg xay ra, sau
phan tng thu dugc 8,2 lit hdn hop khi (cac khi do & cing diéu kién nhiét d6 va ap suét )

a) Tinh thé tich khi ammonia thu duoc.

b) Xac dinh hiéu suit ctia phan tmg.

Hudng dan
beé cho cac khi do ¢ cung di€u kién nén khong can tinh s6 mol ma coi thé tich chinh la s6 mol.

- PTHH: N, + 3H, ~—— 2NH;

Ve, WV,

.\ - < i r 2 14 14

Tacé: | 3 = H, du, néu phan Ung xay ra hoan toan, ta dat thé tich phan ung theo chét hét.
- PTHH: N, + 3H,  —— 2NH
+ Xét mol theo dé bai: 2 it 7l e
+ Xét mol phan tung: a (lit) 3a (lit) 2a (lit)
+ Xét mol sau p.ung: (2 —a) (lit) (7 —3a) (lit) 2a (lit)

= hdn hop khi sau phan @ng gdm cé: N,: (2 - a) lit; Hy: (7 — 3a) lit va NH;: 2a lit
* 1I||"IrHﬁ * 1I||IIIrr-JH3 =82

- Theo bai ta co Vinhkhi = 8,2 lit = N2

&= (2-a)t(7-3a)+2a=82=a=041Iit
= thé tich ctia NHs: Vi = 2.0,4 = 0,8 (lit)
- Hiéu suét phan ng:

0.4

Voo
H :£.IUD%= H :T.IDU% =20%

li thuyes =

Bai 13. C6 12 lit hdn hop hai khi Cl, va H, dung trong binh kin. Chiéu sang dé phan tmg xay ra thi thu dugc
mot hdn hop khi chira 30% thé tich 1a khi san pham, lugng Cl, con 20% so v6i ban dau (Cac thé tich khi do
& cting nhiét d6 va ap suat)

a) Tinh % thé tich ctia hdn hop trudc va sau phan tng.

b) Tinh hiéu sut phan (mg.

Huwéng din
-Goix,ylathétichcaaClLvaH, = x +y =12 (1)
- Sau phin ng hrgng Cl, con lai 20% so véi ban dau:
- Theo bai ta ¢6 Ve aw = 20%.X = 0,2X =V i phin img = X - 0,2x = 0,8x

- PTHH: ‘ c, o+ H, - 2HC
+ Xét mol theo dé bai: x lit ylit
+ Xét mol phan trng: 0,8x (lit) 0,8x (lit) 1,6x (lit)
+ Xét mol sau p.ung: (x — 0,8x) (lit) (y — 0,8x) (lit) 1,6x (lit)

Thé tich ctia hdn hop sau phan tmg: V., = (x — 0,8x) + (y — 0,8x) + 1,6x =x +y
= Vau = Viwee = 12 1it = Ve =30%. Ve =0,3.12 = 3,6 (lit) & 1,6x=3,6

6




= x = 2,25, thay vao (1) = y = 9,75 (lit)
a. % thé tich ctia hon hop trude va sau phan tng:
’ 2,25
Y :i_1- 100% =18,75%

Cl,

YoV, =100%~- 18,75% =81,25%

- Hon hop truéc phan tmg:
'V, =(x - 1,8)=2,25-1,8 =0,45 (lit)

v, =(y - 1,8)=9,75- 1,8 =7,95 (lit)

Ao Ie It X 5 4 1'I'III-H(I :3'- tl ]'it
- Thé tich cac khi trong hon hop sau phéan tng:
WV, :w 100% =3,75%
12
7,95
1%V, =——100% =66,25%
: 2
%V o, =100% - 3,75% - 66,25% =30%

= -

b. Hiéu suét phan vng:

V{ 1, ﬁllll.rli,
- { - ﬂ r r
taco: | | néu phan trng hoan toan thi Cl, hét, H, du. Tinh theo Cl,.
Vinge tes o/ 1,8 o o
H= J00% = H=——.100% =80%
Vo 2.2
li thuyes sy

Bai 14. Tir 320 tdn quing pyrite (FeS,) co chita 45% luu huynh di san xuat dugc 506,25 tan dung dich H
,SO, 80%. Hay tinh hi¢u suét ctia qué trinh.

Hwéng din
- Cach 1: Giai thong thuong
3
mg .., 45320 =144(taa)
S(FeS, ) 100 ,

-
|‘ﬂ”:y\h :M =405 {tfﬁ} = I]H:SA]_l :% :4__|3|{|n|:,1}

- Phuwong trinh héa hoc:
4FeS, +110, —'— 2Fe 0, +880, (1)
280, + 0, — == 280, (2)
SO, +H.,0 — — H,S0, (3)
- Theo pthh (2), 3) ta cé: "o =0, TMsa, =H13(mol)
- Theo pthh (1):
1

n.. =——n, =
Fel, — 5" 80,

I &,
E.i*r._l?n =2.065(mol) = Mg :Enl,ﬂ: =4,13(mol)= Mg =32.4,13 =132, 2(tan)

i

T2
H = Msetes | ge), =132:2
MY s

* Cach 2: Giai theo so @, phwong phap bao toan nguyén to.

100% =91,8%




Mg . 5320 =144(ta&) m, ., _200.2580 _ 455 (ta)
: 100 ;0 100
Ta c6 so do: S » H,SO,
M 32¢g > 98¢
- Xét thyc té mg > 405 ¢
2_98, m =132,2(g)

= tacotile: m 405

H =Moo 1002 =1322 100% =91,8%

- Hiéu suat phan ung:

Bai 15. Tron khi SO, va khi O, thanh hén hop X ¢6 khéi luong mol trung binh 48 gam.

a) Tinh % V ctia mdi khi trong hdn hop X, suy ra % khéi lugng.

b) Cho mét it V,0s vao trong hdn hop X, nung néng hdn hop dén 400°C thi thu dwgc hdn hop khi Y. Biét
hiéu suit phan tng 14 80%. Tinh %V cua hdn hop khi Y.

Huwéng din
a. Goi x, y 1a mol cia SO, va O,. Ta cé:

+m

r Ini&-:]-
My =48 e 30 0

¥ v
9 _48 e 04.x +32.y
n

X +y

=48
X
= 04x +32y =48x +48y= x =y

- % theo thé tich mdi khi trong X: & cung diéu kién ti 16 vé thé tich 1a i 18 vé sb mol

= %V, =%V, =50%
X ~ = =5
- % theo khoi lugng: Gia sir c6 1 mol hon hop X = 5o, = Mo, 0,5 (mol)
32

’ —1 5 64 —17 Yom,, =—.100% =00,07%
_ Mo, 05042328 5 iy 232416 =48(gam) = | 48

m,, =0,5.32 =lo(g) "f'«'él‘ﬂ(]: =100% - 66,67% =33,33%
b.

250, +0, — = 280,

-Vix=y=Tacé: 2 I = néu phan Gmg xay ra hoan toan thi SO, hét nén dit mol phan tng theo

SO,. Hiéu suat dugc tinh theo mol cta SO,. Goi a 1a mol cta SO, phan tng.

- PTHH: 250, + o, ~—— 250
Dé bai: x mol xmol -
Phan tng: a (mol) 0,5.a (mol) a (mol)
Sau phan ung: (x —a) (mol) (x —0,5a) (mol) a (mol)

- Hiéu suat phan tng: H = 80%

H :& 100% =80% = .100% =80% = a =0,5x

i thuyet X

= khi Y thu dugc sau phan tmg gdm: SO;: (x — a) (mol); O,: (x — 0,5a) (mol); SOs: a (mol)




fn:,.}u: =(x - a)=x-0,8x =0,2x(mol)
n, = (x - 0,5a)=x-0,5.0,8x =0,6x(mol)

n,, =a=0,8x (mol) n, =0,2x +0,6x +0,8x =1,6x(mol)

——J ——)
[ 0,2x ) .
Yon,, =——xI100% =12,5%
o Lox
0, 6x
= {%n, = ——x100% =37,5%
: ,6x
'?:J:.nm__= 100%- 12,5% - 37.5% =50%

Bai 16. Nung 500gam dé voi (chura 80% CaCOs, con lai 1a céc oxit ciia Al, Fe(IIl), Si) sau mdt thoi gian thi
thu dugc rdn A va khi B. Biét hi¢u sut phan (mg phan huy da voi 1a 57%

a) Tinh khéi luong ctia rin A

b) Tinh % theo khdi lugng ciia CaO trong ran A

Hwéng din
300,80
Meon, = 100 =400(g)

- Xét phan ung ¢ H=100%

CaCO; —— CaO0 +  CO,

M: 100g —>» 56¢g 44 ¢
m: 400 (g) —>» mco(g) Mcoz g
100 _ s6 _ 44 _ [m, =176(g)
—77
= ta co ti 1¢: 400 mg, mg, m,, =224(g)
176 =57
m__ ... .=————=100,32(g)
o0, (o 2d 100 Eg
224.57

£ Meoitha =g = 100 =127,08(g)
- Hi¢u suat phan ing: H=57%=

a. Ap dung dinh luét bao toan khdi lwong.
Miaves =Mgn TMog g s = My =300- 100,32 =399, 68(g)

_127,68.100%

oo = =31,95%
399,68

Yom
b. % theo khoi lwgng ciia CaO:

Bai 17. Trong mot binh kin chira SO, va O, (ti 1&¢ mol 1:1) va mot it bot V,0s. Nung néng hdn hop sau mot
thoi gian thi thu duoc hdn hop khi trong d6 khi san pham chiém 35,3% theo thé tich. Tinh thé tich khi sinh
ra va tinh hiéu suat ctia phan Gmg.

Huwéng din
(dé khong cho diéu kién nén doi véi nhitng bdi nay ta coi thé tich la ¢ cung diéu kién nhiét do, va dp sudt.
Nén ta coi ti 1 thé tich la ti 1¢ vé s6 mol. Hiéu: coi mol la thé tich)

‘ A s ‘ Ve, =V =1 ,
- ViSO, va O, co tilé molla 1:1. = Coi : O (1it) = Viénhopaau = 2 (lit)
2580, +0, —="= 280,




V. Vo,

S0,

<
-Taco: 2 ' = néu phan tmg xay ra hoan toan thi SO, hét nén dit mol phan tmg theo SO,. Hiéu
suét duoc tinh theo mol caa SO..
- PTHH: 280,  + 0. -~ 250;
Dé bai: 1 (lit) | 11115 T —
Phan ung: x (lit) 0,5.x (lit x (lit)
Sau phan tng: (1 -x) (lit) (1 -0,5x) (lit) x (lit)

= Thé tich ciia hdn hop khi sau phan tng: Ve = (1 - x) + (1 - 0,5x) + x = (2 — 0,5x) (lit)
- Theo bai khi san pham thu duoc chiém 35,3% lugng khi sau phan tng:
35,3.(2 - 0,5x)
s0. = —
s 100

- Hi¢u suat phan tng:

¥ =0,706- 0,1765x = x =0.0

H= Ve = 100% :U'I—G.IDD?*B =60%

T

lithuyes

Bai 18. Tron 13,5 gam bot Al véi 34,8 gam bot Fe;O. 1oi tién hanh phan rng nhiét nhom. Gia st lac do chi
xay ra phan tng khir Fe;0, thanh Fe. Hoa tan hoan toan hdn hop chit rin sau phan tng bang dung dich H
,SO, loang du thi thu dugc 15,618 1it H, (6 dkc). Tinh hiéu suit phan tng nhiét nhom.

Huwéng din
(Nhén xét dé: Ta nhdn thdy phan iing nhiét nhém d@é khéng néi xay ra hoan toan, nén ta coi nhi ca Al va Fe
O, déu dw sau phan img).
0y Z% =0,5(mol): n_, :# =0,15(mol)
Vi phan tng chi xay ra khir Fe;O,4 thanh Fe nén goi 9x ( hoac dat x mol tuy cach dat cua gido vién) 1a mol
cua Fe duoc tao thanh.

- PTHH: 8Al + 3Fe;0, ~%, 4ALO; + 9Fe (1
D& bai mol: 0,5 0,15 e e
Phan Umg (mol): 8x 3x 4.x 9x
Sau phan tng (mol): (0,5 - 8x) (0,15 - 3x) 4x 9x
- Chét rin thu dwoc tic dung véi HSO4:
- PTHH: 2Al + 3H:SOs —— AlL(SOs); + 3H, (2)
(0,5 — 8x) 3/2(0,5 — 8x)
Fe + H,SO; — —  FeSO, + H, 3)
9x 9x
Fe;0, + 4H, SOy — — FeSO, + Fex(SO4); + 4H,0 4)
ALO; +  3H,SO, — — Al(SO,):; + 3H,0 (5)
om = I:f;j =0,03(mol) ;i.fo.s - 8x) +9x =0,63
- Theo bai: < 1 e - = x = (0,04 (mol)
By, Oreo,
Theo pthh (1) ta c6: & 3 = néu phan tng xay ra hoan toan thi Fe;0, hét = tinh theo Fe;O..
0,12 or — ono
= Die,o, e =3.0,04 =0,1 2(mol) = Hicu sudt phan (mg; H 0.15 100% =80%
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Bai 19. Nung 8,1 gam Al v6i 23,2 gam Fe;0, ¢ nhiét d cao (gia sir chi c6 phan tng khir oxit sat thanh sat)
thu duoc hon hop X. Cho hén hop X vao dung dich H>SO; loang du, dun nong thu dugc 8,9244 lit Hx(dkce).
Hay cho biét hiéu suét ctia phan tng nhiét nhém?

Huwéng din

n, :% =0,3(mol): n,_, :?'j =0,1(mol)
Vi phan rng chi xdy ra khir Fe;O, thanh Fe nén goi 9x 1a mol ctia Fe dwgc tao thanh.
- PTHH: 8Al + 3Fe;0, ~ Y, 4ALO; + 9Fe (D
Dé bai mol: 0,3 01 e e
Phan tng (mol): 8x 3x 4.x 9x
Sau phan tng (mol): (0,3 — 8x) (0,1 —3x) 4x 9x
- Chét rin thu dwge tac dung véi H,SO,:
- PTHH: 2Al +  3H,SOs, — — AL(SOs); + 3H, 2)
(0,3 - 8x) 3/2(0,3 — 8x)
Fe + H,SO, — —  FeSO, + H, 3)
9x 9x
Fe;04 + 4H,SO; — — FeSO, + Fey)(SO,); + 4H0 4)
ALO; +  3H,SO, — — ALSO,); + 3H,0 (5)
Dy, 28233?? =0,30(mol) %.m& - 8X)+9x =0,30 B
- Theo bai: e - = x = (0,03 (mol)
Du y Breo,
Theo pthh (1) ta c6: 8 3 = néu phan tng xay ra hoan toan thi Fe;0, hét = tinh theo Fe;O..
0,09

— Mrej0,008

H=""" 100%=190%
) =3.0,03 =0,09(mol) _, Hiéu suat phan tmg: 0,1

Bai 20. Cho hdn hop A gébm N, va H, (ti 16 mol 1:3), tién hanh phan tng tong hop NHs, sau phan tmg thu
duoc hon hop B co ti khéi ctia A so v6i B 12 0,7. Hiéu suét phan ing la:
A.55% B. 60% C. 80% D. 75%

Huéng din

Ta ¢6 N, va H» (ti 1€ mol 1:3) = chon fy, =1 (mol); 0, =3 (mnl)= na =4 (mol)
- PTHH: N: + 3H, RN 2NH3
Pé bai mol: 1 K
Phan Umg (mol): X 3x 2.x
Sau phan tng (mol): (1-x) (3-3x) 2x
=1 = - v =4 -7
=N =(1- x) +(3- 3x) +2x =(4 ux}[mnl}(l)
- Bio toan khdi lrong ta cé: My, ¥ My, = M, o m, = msp
m,
d, =07 M 070 M 070 MXM g7, M 970 =0,7xn,
5 Ms mg m, Xn, n,
- Theo bai My

n, =0,7 x4 =2,8(mol)

= , thay vao (1) = x = 0,6 (mol)
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H =29 100% =60%

- Hiéu suit phan tng:

Bai 21. Tir 3 tan quing pyrite (chtta 58% FeS, vé khdi luong, phan con lai 14 cac tap chit tro) didu ché duoc
bao nhiéu tan dung dich H,SO, 98%, hiéu suat chung ctia qua trinh diéu ché 1a 70%?
A. 2,03 tan B. 2,50 tin C. 2,46 tn D. 2,90 tan

Huéng din:
- Cach 1: Giai thong thuong

m,_. 583 =1,74(tal) n,. .74 =0,0145(mol)
100 = 120

- Phwong trinh hoéa hoc:
4FeS, +110, —'— 2Fe,0, +850, (1)
250, +0, — == 280, (2)
SO, +H,0 - — H,S80, (3)

- Theo pthh (1), (2), (3) ta co:

=2n._. =2.0,0145=0,029{mol) = m

nEo, —<UFes,
2,842 %70

M50, — 1

n =0,029 x98 =2,842(tan)

H,50,

=1,99(tad)

= m

-Taco: H=70%
= Khoi lrgng dung dich H,SO, 98% thu dwgc la:

C% === X100% = m,, =—<.100% =w =2,03(tah)
- Ap dung cong thirc: M,y o o
* Cach 2: Giai theo so’ dd, phwong phap bio toan nguyén to.
m, _383 =1,74(tad) n.. _L74 =0,0145(mol)
© 100 = 120 = ns = 2.0,0145 = 0,029 (mol)
= ms= 0,928 (tin)
Ta c6 so do: S » H,SO,
32 tan > 98 tan
- Xét thyc té 0,928 tin » m tin
3
2 =22 m=2.842(tod)
= tacotilé: 0,928 m
7 ol
= m, ., =22 X0 ) 99(tan)
-Tacé: H=70% o
= Khoi lwogng dung dich H,SO, 98% thu dworc la:
€% = x100% = m,, == 100% =221 00% 5 03(tz8)
- Ap dung cong thirc: My o o
* Giai theo phwong phap bio toan nguyén tb :
Ta ¢é so db: FeS, »  H,S0,
- Bdo toan nguyén t6 S: iy = Psiored o 2, = Ny o,
o 2. 0.0145 = Mrso, = Myso, =0,020.98 =2,842(tad)
7 3
oom, . =28382X70 ) 9oitat)

HE0, 1

-Taco: H=70%
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= Khoi hrgng dung dich H,SO, 98% thu dwgc la:

. Im . Im .
Ch% =—=X100% = m_, :TLI,'IUUE-:""' =
m,, ‘o

1,99.100% _ 03(tad)

A0

- Ap dung cong thic:

Bai 22. Thyc hi¢n phan ing nhi¢t nhom gitra 6,48 gam Al voi 17,6 gam Fe,Os. Chi ¢6 phan trng nhom khur
oxit kim loai tao thanh kim loai. Pem hoa tan chat rin sau phan tmg nhiét nhom bang dung dich NaOH du
cho dén két thuc phan tng, thu duoc 1,4874 lit H, (dke). Hiéu suat phan ing nhiét nhom la:

A. 100% B. 90,9% C. 83,3% D. 70%

Huéng din

0,48 17,6

n, :? =0,24(mol): n :E =0,11(mol)

Fe,0,

Vi phan tmg chi xay ra khir Fe,Os thanh Fe nén goi x (c6 thé thay doi tiry theo pthh) 1a mol ctia Fe duoc tao
thanh.

- PTHH: 2A1 +  Fe04 —Y, ALO; + 2Fe (1)
Dé bai mol: 0,24 o1
Phan tng (mol): X 0,5x 0,5x X
Sau phan tng (mol): (0,24 — x) (0,11 -0,5%) 0,5x X

- Chét ran thu duoc tac dung véi H,SO.:

- PTHH: 2Al + 2NaOH + 2H,0O — —  2NaAlO, -+ 3H, 2)
(0,24 —x) 3/2(0,24 — x)
ALO;  + 2NaOH — . 2NaAlO, + H,0 3)
n 14674 =0,06(mol) 2 0.24- x) =0.06
"5 79 (0,24 - x) =0,0¢
- Theo bai: <% 12 e 2 = x =0,2 (mol)
”i _0.24 n|"-\.':':] [:I-I I

=0,12 > =——=0.11 )
| | = néu phan Ung xay ra hoan toan thi Fe,O;

(5]

Theo pthh (1) taco: 2
hét = tinh theo Fe,0s.

H= Llll.ll]l]% =90,9%

n

= Meco,0) =0,5.0,2 =0,1{mol)

= Hiéu suat phan rng:

Bai 23. D6t chay 36 gam FeS, v6i 14,874 1it khi O, (dkc). Sau phan Gng thu dugc 28 gam hén hop ran X
va V lit hon hop khi Y. Tinh hi¢u suat phan ting va thanh phan %V cac khi c6 trong Y (cac khi do & cing
diéu kién nhiét do, 4p suat).

Huwéng din

N, =30 =0,3(mol): n,, _13,44 =0, 6(mol)
120 © 24,79
- PTHH: 4FeS,  + 110, ~Y, 2Fe0; + 880, (D
Dé bai mol: 0,3 0,6 e e
Phan tng (mol): X 11/4x 1/2.x 2x
Sau phan tng (mol): (0,3 -x) (0,6 — 11/4x) 0,5x 2x

+ 1M

Fealy

=28 = 120(0,3 - x)+1060.0,5x =28 -

- Theo bai ta c6: mu, =28 (g) & Mres, x =0,2 (mol)
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Ores, :E:D 075> n‘_] :D'-_ﬁ =0.055

- Theo pthh: 4 4 I | = néu phan tmg xdy ra hoan toan thi FeS, du

= tinh theo Oz, = 102 (phan tmg) — 4

J100% =91,67%

= Hiéu suit phan tng:
- Khi thu dugc sau phan tng: O, du, SO..

— Do =0,0- 0,55 =0,05(mol); ng, =2.0,2 =0,4(mol)

— Nt =N,y + 050, =0,05+2.0,2 =0,45(mol)

wong =2 100% =11,1%; %n
- 0,45

=100%- 11,1% =88,9%

50,

Bai 24. Tron m; gam bot Fe voi m, gam bot S rdi nung ndng & nhiét do cao (khong co khong khi). Hoa tan
hdn hop sau phan tng bang dd HCI du thu dugc chit rin A ning 0,4 gam va khi X ¢6 ti khdi hoi so voi H
» bang 9. Khi X suc tir tir qua dung dich Pb(NOs), thay tao thanh 11,95 két taa.

a) tinh m;, mo.

b) tinh hiéu suét ctia phan tng Fe va S.

Hudéng dén
Goi x, y 1an lwot 12 mol ciia Fe, S ban dau:
- Theo bai ta c6: hdn hop sau phan tng tac dung v6i dung dich HCI du thu duge rian A
0.4

L AlSLOdg o T 32 U g =(y - 00125 (moD)
- PTHH: Fe + S —% 5  FeS (1)
X y
Fe + 2HCI ——  FeCl, + H, )
FeS + 2HCI ——  FeCl, + H.S (3)
H.S + Pb(NO;), ——  PbS| + 2HNO; (4

- Khi X gém H, va H,S: goi a, b 1in lwot 13 mol cia H, va H,S, ta c6:

M. _
, d,, =9 —~=9= Mx =18
- Ti khéi ctia X so vai Hy: 7= “
Ap dung so d6 dwong chéo:
(a mol) H,: 2 34—-18=16
n, 16
= = =T, =0
18 n,s 16 : :
(bmol) H.S: 34 18-2=16 7
n _11,95 =0, 05{mol)
T n,.=n,. =0,05=b_ n, =0,05(mol)
- Theo bai: 23¢ = theo PTHH (4) = =
- Theo pthh (2): Ny gz =Ny, =0,05(mol) = n,_.. =(x- 0,05)(mol) (+%)
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Theo pthh (3): M= =Mis =000y o = e = 0,05 (mol) thay vao (*). (**) ta co:

'}'— 0,0125 =0,05= v =0,0025(mol) = m, =0,0625.32 = 2(g)
| x- 0,05=0,05= x =0, I{mol) = m__=0,1.56 = 5,6(g)

b. Hiéu suit phan tng;

-
B O 50 00025 ) h6os ,
- Theo pthh: | | | | = néu phan Umg x4y ra hoan toan thi Fe du, tinh
theo S:
H=—2%_ 100%=80%
0,0625

Bai 25: Khi dun nong d4 voi (calcium carbonate) ngudi ta thu duge calcium oxide (CaO). Khi nung 5 tn
d4 voi thu duoc 2,45 tin CaO. Hiéu suit cua phén Gng 1a:

Huéng din

CaCO; —— CaO0 +  CO,

M: 100 —> 56 44
m: m —>» 245
0= o m=4.375(t28)
= tacotilé: m 2,45
) H :4’3?5.IDD% =87,5%
- Hi¢u suat phan irng: 5
Bai 26. Hoa tan 16,25 gam kim loai A (hoa tri IT) vao dung dich HCI, phan ting két thic thu duoc 6,1975 lit

khi H, & dke.

a. Hay xéc dinh kim loai A

b. Néu dung luong kim loai trén tac dung hét véi dung dich H,SO, thi thu dwoc 5,5778 lit khi H, &
dke. Tinh hiéu suét ciia phan Gng.

Huéng din

a.
- PTHH: A + 2HCI -y ACL + H (1)
2
n, =n, < 16,25 _6,1975 M, =65 (g/ mol)
Ti .. : M, 2479 5
u pthh ta co: ' = AlaZn.
n, _2,5778 =0,225(mol)
b 24,79
- PTHH: Zn + H,SO4 %, ZnSOs + H, (2)
0225
_n,, =n, =0,225(mol) - T3S 1007 =90%

Bai 27. Vi 280 kg d4 voi ¢ chira 25% tap chit thi c6 thé didu ché duoc bao nhiéu kg voi sdng. biét hicu
sut ciia phan Gmg dat 80%.
A.117.6 kg B. 94,08 kg C.118kg D. 96,2 kg

Huéng din
280.75
100

Mecq, =

[l
(]

10(kg)
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- Xét phan ing ¢ H=100%
CaCO; —— CaO0 +  CO,

M: 100 —> 56 44
m: 210 — Mcao
g
Lﬂ= 0 m_ ., =117,6(kg)
= taco ti 1&: 210 mg,
) M et ms _117,6.80 =94, 08(kg)
- Hi¢u suat phan ing: H = 80% = 100

Bai 29. Dung khi CO dé khir hoan toan 20 gam mot hdn hop Y gébm CuO va Fe,O; ¢ nhiét 6 cao. Sau phan
g thu dugc chét rin chi 14 cac kim loai, luong kim loai nay cho phan tng voi HoSO4 lodng (dur), thu duoc
3,2(g) chét ran

a. Tinh thanh phan % theo khéi lugng cua céc chat trong hdn hop Y.

b. Néu dung khi san pham & céc phan tng khir Y cho di qua nudc voi trong du thi thu duoc bao
nhiéu gam két tia, biét hiéu suat ciia phan tng nay 1a 80% .

Huwéng din

a.
- PTHH: CcO + CuO S N Cu +  CO.T (1)
3CO + Fe,O; N 2Fe  + 3CO.T (2)
- Vi sau phan vwng chi thu dwoc cac kim loai Cu, Fe. Trong do Cu khong tdac dung voi HSO
2
., n., _32 =0,05(mol)
+loang, nén 3,2 gam chat ran thu dwoc la cia Cu. 04
Fe + HzSO4 - —> FeSO4 + HzT (3)
- Theo pthh (1) ncuo = ncy = 0,05 (mol) = mc,o = 0,05.80 = 4(g)
=m,,, =20 -4 =16 (g)=n_ _10 I{mol)
o o 1eb
vom,, =2 109% 500
o 20
Yomg, ., =100% - 20% =80%
b. Khi thu dwgc cua phan &ng khwr Y 1a CO,
PTHH: CO, +  Ca(OH), - — CaCO;| + HO 4)

=n_, +3n =0,05+3.0,1 =0,35(mol)

Fe.0,

Theo pthh (1), (2): "<
- Vi Ca(OH), du nén CO; phan trng hoan toan tao thanh két tia CaCO; va ta c6:
. o, =0,35.100 =35(g)

35.80
Cal0, [thit e :ﬁ :ngg}

=n =0,35(mol) = m

o0, T HhCaro,

m
- Theo bai: H=80% =

Bai 30. Cho ludng khi hidro di qua éng thuy tinh chira 10 gam bot Ddng (II) oxit nung nong & nhiét do 400
°C. Sau phan tmg thu duoc 8,4 gam chat ran.

a. Néu hién tuong xay ra?

b. Tinh hiéu suat phan tmg?

c. Tinh thé tich khi hidro tham gia phan tng?

Huwéng din
16




10
80

- Hién twong: Chét rin chuyén tir mau den sang mau dé, gach cé giot bam trén thanh 6ng
nghiém.

n

Culd

=0,125(mol)

- PTHH: Cu0 + H ~— Cu + H0
Pé bai: 0,125
Phan @ng: a a
Sau phéan &ng: (0,125 -2a)

= chét ran thu duogc sau phan tng: CuO: (0,125 - a) (mol); va Cu: a (mol).
— 15 ; — -
Ta c6: M aierin = 8,4 g = m.,+m. =84« 80(0,125- a)+64a =8 4= a =0,1(mol)
- Hiéu suét phan &ng:
- e . 0,1.80
H :M.mg% =

=——.100% =80%
rn{'uﬂ'll thinyesh 10
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