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Chuyén deé 14:

TINH TOAN THEO 1, 2 PHAN UNG HOA HOQC;
BAI TOAN LUQNG DU, HIEU SUAT PHAN UNG VA HE PHUONG TRINH...
GV: Lé Van Thang — THCS Nguyén Dirc Canh — Thai Binh

PHAN A: Li THUYET

I. Céc cong thirc tinh todn héa hoc ’ q i q
1. Cong thuc lién hé gitta khoi luong (m-gam), so mol (n-mol) va thé tich khi do ¢ diéu kién chuan
(dec-lit)I
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2. Cong thirc lién hé giira s6 mol (n), thé tich dung dich (V) va ndng d6 mol (Cw):

/—~ n=C,.V
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3. Cong thirc lién hé giira ndng d6 phan trim (C%); khéi lugng chit tan (m.) va khéi luong dung dich
(mdd).
~m,.C%

[mh: =
C% =M= 100% — 100

m,, _ met. 100%
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4. Cong thirc tinh ti khdi cua khi A so v6i khi B va so véi khong khi (kk)
M M, M,
dj‘;z—'}' d =_ & =__ 3
/B Mg . Av o M, 29
IL. Y nghia ciia phwong trinh héa hoc

Xét phuong trinh hoa hoc:

4A1 + 30, — 7 2ALO;
Tir PTHH ta biét duoc ti 1 giita cac chat tham gia va tao thanh trong phan tGng:
S6 nguyén tir Al : s6 phan tir O, : s6 phan tir ALO;=4:3: 2.
Ttrc 1a: Cr 4 nguyén tr Al tdc dung véi 3 phan tir O; tao ra 2 phan tor ALOs
Hoac ti 1€ cap chat:

4 3
. n,= n[}: n{}: -y
+ Ctr 4 nguyén tir Al tac dung vé6i 3 phan tir O,=> 3 " hoic 4
+ Cr 4 nguyén tr Al tham gia phan ing tao ra 2 phan tir Al,Os
1
_ n,, =—.n,
N 2'“-‘“={’=hoéc W g A
+ Cr 3 phan tor O2 tham gia phan rng tao ra 2 phan tir Al,Os
7 2
n, = 2o vo n,, =—.n,
2 7 Y2 - 2 1 2
=> = hoic 2

I11. Mot s6 luu y khi doc dé mét bai tap hoa hoc
XétphanungA + B 7 C + D
Mot phan tmg duoc coi 13 hoan toan sau khi sau phan tmg, A hoic B (hodc ca 2) hét. Do d6 néu
du A thi B hét, hoic nguoc lai.
- Truong hop cd A va B déu hét
Hoa tan hoan toan A cin B
Hoa tan hoan toan A bang B vira du
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— Luc nay ta tinh theo A hoac B
- Truong hop A hét, B ¢é thé hét hodc dur
Hoa tan hoan toan A bang B.
Hoa tan hét A bang B
Hoa tan A bang B du
— Lic nay tinh theo A
- Truong hop chira biét chdt nao hét
Hoa tan A bang B.
Cho A tac dung véi B.
PHAN B: CAC DANG BAI TAP VA PHUONG PHAP GIAI
Dang 1: Tinh toan theo 1, 2 phan trng héa hoc
1.1. Phwong phap gidai

v/ Budc 1: Tinh s6 mol cac chat bai cho (néu duoc)
v Budc 2: Viét PTHH xay ra; tir sO mol cua chat da biét tinh s6 mol cta chat can tim theo PTHH.
v Budc 3: Tinh yéu cau cua bai véi so mol tim dugc.

1.2. Vi du minh hoa

Vi duy 1: Hoa tan 5,6 gam st (iron) vao 100 ml dung dich hydrochloric acid (HCI) vira du, sau phan
ung thay thoat ra V lit khi (do ¢ dkc). Tinh gia tri cua V?

Huwéng dan giai
Phén tich: sit (Fe) + hydrochloric acid (HCI) — tao mudi Fe (II) + khi H,
Loi giai:
Bude 1: S6 mol Fe = 5,6/56 = 0,1 mol
Buoc2: Fe + 2HCI — 2FeCL + H,
Ptcu: 1 mol 1 mol
Baira: 0,1mol — 0,1 mol

Buée 3: = V% 0,1.24.79 = 2.479 lit.

Vi du 2: D6t chay hoan toan 1,6 gam khi methan (CH,), sau d6 dan toan b san pham chay vao dung
dich nudc voi trong (du) thi thay xuat hi¢n m gam két tia. Xac dinh gia tri cia m?

Hwéng dan giai
Phén tich:
- Su chéay ctia mot chét 1a sy tac dung cua chat d6 véi khi oxygen.
- San pham chay c6 khi CO, va H,O (hoi) khi din qua nudc voi trong Ca(OH), thi chi c6 CO, phan
g tao ra két tha trang CaCOs.
- Do Ca(OH), du nén phan tng khong tao mudi Ca(HCOs),.

Loi giai:
- S6 mol CH, = 1,6/16 = 0,1 mol
_PTHH:CH, + 20, — — CO, + 2H,0 (1)

CO, + Ca(OH), — CaCOs| + H,.O (2)
Tir (1,2) => s6 mol Ca(OH), = s6 mol CO, = s6 mol CH, = 0,1 mol
- Khdi lugng két tia CaCO; = 0,1.100 = 10 gam.
1.3. Bai tdp van dung
Céu 1: Dé d6t chay hoan toan a gam Al can dung hét 19,2 gam oxygen. Phan tng két thtic thu dugc
san pham 1a Al,Os. Xac dinh gié tri cia a ?
Huéng din giai

19,2
n, = =0, 6(mol)
-Taco: 32
- PTHH: 4A1 + 30, —— 2ALO;

Ti 1€ theo PT: 4mol 3mol
?mol 0,6mol
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0,6.4

=>nn= 3 =0,8 mol=>mu=0,827=21,6gam

Céu 2: Magnesium (Mg) tac dung voi hydrochloric theo so @6 phan tng:
Mg + HCI ---> MgCl, + H,?

Néu c6 12 gam Mg tham gia phan mg, em hay tim:

a) Thé tich khi hidro thu dugc & dke.

b) Khéi luwgng axit clohidric can dung.

Huéng din giai
Ta cd: ny =12/24=0,5(mol)

PTPU: Mg + 2HCIl — MgCl, + H>1
Theo Ptpu: 1 2 1 (mol)
Theo dé bai: 0,5 x=? y =? (mol)

a) s6 mol H, sinh ra la: y = ng, = 0,5%11=0,5(mol)
=> Vinwke) =0,5.24,79 = 12,395 (lit)
b) S6 mol HCI phan tmg 13: x = nua = 0,5%2 =1(mol)
=> Myc1 = 1. 36,5 = 36,5 (g)
Ciau 3: D6t chay hoan toan 4,958 lit CH, va 2,479 lit C,H, can V lit O,. Sau phan tng dan toan bot khi
thoat ra vao dung dich Ba(OH), du thay xuat hién a gam két taa (biét cac khi do & dkc). Xéac dinh gia
tri cua V, a?
Huéng din giai

n. =4958/24,79=0,2molin_,, =2.479/24,79=0,1mol

CH, C,H,
Phuong trinh phan ung
CHL + 20, = — CO,+ 2H,0
02— 04
CH, + 30, = — 2C0, + 2H,0
0,1 > 03

=n, =0,4+0,3= 0,7 mol = V,, =0,7.24,79=17,353 lit

COz + Ba(OH)z e BaCO;i + HzO
0,7 0,7 mol
m =0,7.197=137.9gam

—~ BaCO;
Cau 4: Can dung V lit H, (dkc) dé khtr hoan toan hdn hop gdm 10,8 gam FeO va 24 gam Fe,O; thu
duoc kim loai va hoi nude. Xac dinh gid tri V? _
Huwéng dan giai
nreo = 10,8/72 = 0,15 mol; Nge o, =24/160 = 0,15 mol
FeO + H, —— Fe+H,0

0.15— 0,15
Fe,0s + 3H, —— 2Fe+3ILO
0,15— 045

=ny =0,15+0,45=0,6 mol =>Vu, =0,6.24,79 = 14,874 lit.
Cau 5: Pt chay 13,08 g hdn hop X gdm Mg va ALO; trong lo khi oxygen du thay ¢ 0,06 mol
Oxygen phan tmg. Tinh khéi lwong mbi chat trong hdn hop X.
Hwéng din giai

- Do AlLO; khong phéan trng vé1 oxygen
PTHH:2Mg + O, — — 2MgO

0,12 «—0,06 mol
=>khbi lwong mdi chat trong hdn hop X 1a
mMg =0,12.24 = 2,88 gam;
My 0= 13,08 —2,88 = 10,02 gam
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Cau 6: Hon hop X gom KMnO, va mot hop chat ran Y khong bi phan hiy do nhiét nung nong 40 gam
hén hop X dén khoi luong khong d6i thi khoi lugng chét ran giam xudng 4 g. Tinh phan traim khdi
luong mdi chét trong hdn hop X.
Huwéng din giai
- Khéi luong chit ran giam chinh 1a khdi luong oxygen thoét ra.

-Ng = 4 =0,125 mol

32
PTHH: 2KMnO; — — K,MnO, + MnO, + O,
0,25 0,125 mol

=>mKMnO4= 0,25.158 = 39,5 gam
%mKMnO,4 = 39,5.100%/40 = 98,75%
%mY = 100% - 98,75% = 1,25%
Cau 7: D¢ dot chay 4,7 g hdn hop khi M gom khi N, va H, thi can ding 0,125 mol khi oxygen. Biét
rang khi N, khong tham gia phan Gmg chay.
a) Tinh % khoi luong moi chat trong hon hop M.
b) Tinh ti khdi ctia hdn hop khi M d6i v6i khi helium.
Hwéng din giai
a) Do khi N, khong tham gla phan Umg chay, nén ta co:

PTHH:2H, + O, — — 2H,O

025  0.125
o)
— %m,, = —0’25'42';00 ® 10,64 %:

(>%my =100% — 10,64% = 89,36%
b) s6 mol khi N, = (4,7-0,25.2)/28 = 0,15 mol

. x 4,7

0i i la ho i y M=—F""——=11,75 /mol
Khoi luong mol trung binh cua hon hop khi M la: 0.25+0.15 , /o> gam/imo
Ti khdi cta hdn hop M so véi helium: d ;= 11,75 =2,9375.

Cau 8: Mot mau kim loai Mg c6 13n tap chét tro (khong tham gia phan ung). Dot chay 20 gam kim
loai d6 trong khong khi, sau khi phan tmg hoan toan thu dugc 32 MgO. Gia sir oxygen chiém 20% thé
tich khong khi con lai la khi N,.
a) Tinh thé tich khong khi du ding dé d6t chay do ¢ diéu kién chuan.
b) Tinh phan trim theo khdi lwgng ctia Mg trong mau kim loai 14 trén.
Huéng din giai

a) S6 mol MgO = 32/40 = 0,8 mol
PTHH: 2Mg + O, — 2MgO

0,8 0,4 mol
=> Thé tich khong khi & diéu kién chuan la:
V ihongini =0,4.5.24,79=49 58 it
b) %emMg = 0,8.24.100%/20 = 96%
Cau 9: Cho 400g dung dich NaOH 20% tac dung vura da véi 200 gam dung dich HCI sinh ra NaCl va
H,O. Hay tinh ndng ¢ mudi sinh ra sau phan ung.

Hwéng din giai

Ta c6: mnwon = 400. 20/100 = 80 (gam) => nnaon = 80/40 = 2 (mol)
PTHH: NaOH + HCl — NaCl + H,O

2 2 mol
Mot =2 X 58,5 =117 gam
BTKL ta co: Mdd sau phan tmg = Mdd NaOH + Myguc1= =400 + 200 =600 (gam)
=> C% ganaci = 117.100%/600 = 19,5 %
Céu 10: Tién hanh hoa tan 3,9 gam Kali vao 36,2 gam nudc chiing ta thu dugc dung dich B ¢6 ndng
do bao nhiéu?
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Hwéng din giai
S6 mol ctia K = 3,9/ 39 = 0,1 mol
PTHH: 2K + 2H,0 —> 2KOH + H,
0,1 0,1 0,05 mol
BTKL ta c6: maaspe = m(K) + m(H,O) — m(H,) = 3,9 + 36,2 — (0,05.2) = 40 gam
C%(dd KOH) = [(0,1.56)/40].100% = 14%
Vay ndng d6 dung dich cta B 1a 15%
Dang 2: Bai toan lwgng du
2.1. Phwong phap xac dinh chit du.
a. Diu higu nhin dang bai todn cé chit du.
Trong céac bai toan tinh theo phuong trinh héa hoc, néu ca 2 chat tham gia phan tng déu biét dir kién
(d6i dugc thanh s6 mol), thi bai toan thuong c6 mot chét dur.
b. Phwong phdp xdc dinh chit dw

< Cich 1: Duing ty 1¢ hé so trong phwong trinh héa hoc.
Gia st cophanung: A + B—-C+D
Biét s6 mol ctia 2 chat tham gia A, B.
, . n, N Ng
So sanh ty 1&: hésé ciaA — hésé cuaB
v/ Néu 2 ty 1é trén co gia tri bang nhau thi phan tng vira dit (A, B déu hét).
v Néu 2 ty 1¢ trén khac nhau, thi chat c6 ty s6 16n hon 1a chat du, chat kia phan tmg hét (néu phan tng
xay ra hoan toan — hiéu suat 100%).

0 Luu y: Moi tinh toan theo PTHH phai dira theo s6 mol cta chét hét.

Vi du 1. Cho 6,5 gam kém tac dung véi 3,65 g dung dich HCI. Tinh khdi lugng mubi tao thanh sau
phan tng.

Hwéng din giai
. 6,5_ 3,65 _
Ta co: Ny, = E_O’l(md); Ny = F,S_O’ 1(mol);
PTHH xay ra: Zn + 2HCI — ZnCl, + H,
bl 2 1 mol
Theo dau bai : 0,1 0,1
1 1 . .
Xét ti l¢: OT>% => Zn du, Khoi lugng cac chat tinh theo lugng HCI
T PTHH => 56 mol ZnCl, = 0,5.s6 mol HCI = 0,05 mol

=>khbi luong ZnCl, = 0,05. 136 = 6,8 gam

Vidu 2: Hoa tan 0,81 gam nhom trong 270 ml dung dich H.SO4 0,2M (loéng), dén khi phan tg hoan
toan. Sau phan ng chat nao con du ? du bao nhiéu gam?

Hwéng dan giai:
0,81
Ta co: Na =57 =0,03 (mol) ; nH2504= 0,27. 0,2 = 0,054 mol
2A1 + 3HZSO4 - Alz(SO4)3 + 3H2 T

Ban dau: 0,03 0,054 (mol)
Phan tng: 0,03 — 0,045 0,015 0,045
Sau pu: 0 0,009 0,015 0,045

Vay sau phan g H>SO, con du
My5504 (dur) = 0,009098 = 0,882 gam

OLuu y: Ta tinh theo s6 mol Al (0,03) ma khong tinh theo H,SO. (0,054) vi:
093 _5015< (;54

=0,018 = H,S0, du, Al phan tng hét.

<* Cich 2: Ding quy tic héa tri mé réng
Gia su: A lién két (hodc trao doi, hodc thay thé) voi B
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v Néu Ny-hty =ng.htg = phén tng vira du

v' Néu Ny-hty #Nng.ht; = tich cua bén nio 16n hon thi chit bén d6 du.

Vi du 3: Cho hdn hop X gom: 0,02 mol Al; 0,03 mol Zn; 0,01mol Mg vao trong 150ml dung dich HCI
1M, dén khi phan xong thu dugc V lit H, (dkc). Tinh V.
Huéng dén:
Phén tich:
Ban chat ctia phan tng: Céc kim loai day H ra khoi axit dé lién két CI.
Theo quy tac hoa tri (néu vira du), ta co:
nAl -3+ nZn 2+ nMg 2 :nCl -1:nH2 2

So sanh tong s6 mol hoa tri ctia cac kim loai véi tong s6 mol hoa tri cia —Cl, néu bén nao c6 gia tri nho
hon thi bén do hét (bén con lai du).
Loi giai:

Ny =0.15.1= 0,15 (mol)

Ta co: 0,02.3+0,03.2+0,01.2=0,14<0,15.1 = HCI du, kim loai hét.

Cac phuong trinh phan tng:
2A1 + 6HCl— 2AICl; +3H, T
0,02 0,03 (mol)
Zn + 2HCI— ZnCl, +H,T
0,03 0,03 (mol)
Mg + HCI —)MgCIQ + HzT
0,01 0,01 (mol)

VH2 =0,07.24,79 = 1,7353 lit
0Luuy: C6 thé ding quy tic hoa tri dé tinh s6 mol H:
Theo quy tic hoa tri ta cd: Nusa i kimloai = 2. H,

0,14 \
= 0y, =——=0.07mol); V- =0,07.24,79 = 1,7353 lit

x 5 . 1
Vi du 4: Cho 11 gam hon hop gom Fe, Al (s6 mol Fe = 5 s0 mol Al) vao trong 800ml dung dich

lodng chtra H,SO, 0,25M va HCI 0,45M dén khi phan g hoan toan thu dugc V lit khi H, (dkc). Tinh
V.

Huéng din:
M,504 =0,800,25 = 0,2 (mol) ; N = 0,800,45 = 0,36 (mol)

11
e TBg+27 2 -L(mOD = ny=0,1:2 =0,2(mol)

So sanh hoa tri ciia kim loai va géc axit, ta théy:

0,102 + 0,203 = 0,8 > 0,202 + 0,361 = 0,76 = kim loai du
bat kim loai dai dién 1a M (hoa tri x)

2M + 2xHCI — 2MCl, + xH, T

0,36 0,18 (mol)
2M + XHzSO4_>1\/[2(S()4)X + xH, T
0,2 0,2 (mol)

Vi, = (0,2 +0,18).24,79 = 9,4202 lit

0 Luuy: Co thé 4p dung bao toan mol H dé tinh s mol Hy:
nH2 2 :nHCI 1+ nHZSO4 2

2.2 Phuong phap chirng minh hdn hop phan ting hét (hoic dw)
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2.2.1. Bai toan tong quat:

*Tong quat:
m(gam) hon hop (Q) g + 1 (mol) X — Céc san pham
Chung minh hdn hop (Q) phan mg hét (hoge du)

0Lwu y: Ddy la dang toan thuong gap nhat, néu hiéu va giai quyét tot dang ndy thi ching ta hoan
todn c6 thé gidi tot cac dang todn chirng minh dang khdc.
2.2.2 — Cac phwong phap chirng minh:
a. Phwong phdp 1: Phwong phdp gid thiét (b6 bot chat).
% Co sé ciia phwong phap:
Vi khéi lugng mol trung binh Myin <M <M o "nén ta co:

M o Mhh . M
Mo, M M.

Néu gia thiét hdn hop chi ¢6 1 chit My, (s6 mol hdn hop 16n nhat) ma kim loai phan Gng hét thi
hdn hop ciing hét (vi thyc té s mol hdn hgp nho hon)

Néu gia thiét hon hop chi ¢6 1 chdt M. (s6 mol hdn hop nhé nhat) ma kim loai khong hét thi hon
hop ciing khong hét (vi thyc té s6 mol hdn hop 16n hon).

Dua theo khoang bién thién sé mol cia hon hop, ta co thé chimg minh hon hop hét hodc chua hét
bang cach bo bot chat (sau day goi 1a phirong phdp gia thiét).

< Phuong phap:

v’ Chitng minh hdn hop phan g hét: Gia sir hdn hop chi ¢6 mot chit nhe (M ). Thyc hién tinh theo
PTHH, néu chét gia thiét phan tmg hét thi hdn hop hét.

v" Ching minh hén hop du: Gia st hdn hop chi c6 mot chét nang (Mumax). Thuc hién tinh theo PTHH,
néu chit gia thiét con du thi hdn hop du.

« Céc vi du minh hoa:

Vi du 4: Cho 1,92 gam hdn hop kim loai Mg, Fe vao 200 gam dung dich H,SO, 4,41% dén khi
phan tng hoan toan thu dugc mdt dung dich X.

a) Ching minh hén hop kim loai phan tng hét.

b) Néu cho dung dich NaOH du vao X dén khi két taa cuc dai, loc két tua nung trong khong khi dén
khéi lugng khong doi thi thu duge 2,8 gam ran Y. Tinh khéi lwong mdi kim loai trong hon hop dau.

Huéng dan:
Phan tich: Vi Mg, Fe cung hoa tri va dé bai yéu cau chitng minh hon hop kim loai phan iing hét nén
theo phwong phap gia thiét, ta gid sir hon hop chi cé6 mét kim logi nhe la Mg (so mol kim logi gid thiét
€ 16n hon s6 mol thuwce ciia hon hop). Néu kim logi gia thiét phdn iing hét thi hon hop ciing hét.
Loi gidi:
_4,41-200

a) H>SO4 — 100 .08 —mos 009 (mol)

Gia sir hon hop chi c6 Mg = sb mol Mg (gia thiét) = =0,08 (mol)

24
Mg + HzSO4 - MgSO4 + H, T
Ban dau: 0,08 < 0,09 (mol)
l92
KL — M
b) Cac phuong trinh phan ung:
Mg + HZSO4 - MgSO4 + H, T
Fe + HzSO4 i FGSO4 + H, T
MgSO, + 2NaOH — Mg(OH), | + Na,SO,
FGSO4 +2NaOH — FC(OH)Z 1+ Nast4

Mg(OH), -% MgO + H,0

vin <0,08< 0,09, nén chac chan kim loai phan ting hét.
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2Fe(OH), + % 0, - Fe,05 + 2H,0

Goi x,y lan luot 13 s6 mol Mg, Fe ban dau.
Bao toan mol Mg, Fe taco: Mg — MgO ; 2Fe — Fe,0s
X X y 0,5y (mol)

24x+56y =1,92  |x=0,01
40x+80y =2,8  |y=0,03

Mug =0,01.24 = 2.4 (gam) ; Mke =0,03.56 = 1,68 gam

Theo dé ta c6: {

Vi du 5: Cho 59,13 gam hdn hop X gdm Ca(HCOs), va Mg(HCOs), vao trong 350 ml dung dich
HCI 2M, dén khi phan tng xay ra hoan toan.
a) Chung minh sau phan ing mudi cacbonat van con du?
b) Tinh thé tich CO, thoat ra (dkc).

Huéng din:
Phén tich: Pé yéu cau chirng minh hon hop con du, theo phwong phap gia thiét ta xem hon hop chi
cé mét chat ‘nang hon la Ca(HCO3); (khoz luwgng mol lom nhat). Neu chdt gia thiét phan ing khong hét
thi chdc chdn hén hop muéi con duw (vi s6 mol hon hop 16n hon sé mol gia thiét cia chdt nang nhdt).
Loi gidi:
a) S6 mol HC1 =0,3502 =0,7 (mol)
59,13

Gia str hdn hop chi c6 Ca(HCOs), = Neycog), () =162 ~ 0,365 mol

Ca(HCOs), + 2HCI — — CaCl, + H,.O+CO, T

0,35 «0,7 (mol) 0,35

59,13
Vi Ny = M >0,365> 0,35 nén chic chin hdn hop mudi X con du.

b) Theo ptpu: Nco,=0,35 (mol) = VC02 =0,35.24,79 = 8,6765 lit

< Uu diém va han ché ciia phuong phap gla thiét:

Phuong phép nay gitp ta chimg minh hdn hop du hodc hét mot cach kha nhanh chong ma khong
can ding t6i cac phép bién doi toan hoc phuc tap. Han che cua phuong phép 1a khi hon hop gom cac
chét c6 kim loai khac hoa tri (hodc cac goc khac nhau vé héa tri) thi viéc chimg minh theo gia thiét s&
khong con thuyét phuc.

b. Phwong phdp 2: Phwong phdp bién déi dai sé.

% Ciac budce:
Budc 1: Goi x,y 1an luot 1a s6 mol mdi chét trong hdn hop
Lap phuong trinh biéu dién khéi lugng hdn hop
X.MA + YMB =m (1)
Budc 2: Viét phuong trinh phan tng, gia sir hdn hop hét.
A+ X ——AX

X~ ni(x) (mol)
B + X —— BX
y = m(y) (mol)

(Trong do ni(x), nx(y) la cac biéu thikc tinh s6 mol c6 chira dn x,y)
Budc 3: Bién doi toan hoc va két luan

+ Bién ddi (1) => ny(x) + na(y) < Mx (d8) = X du , hdn hop (A,B) hét.
+ Bién ddi (1) => ny(x) + nay) > Mx (d€) = v6 1y; hdn hop (A,B) du.

0 Luuy: C6 thé lam nguwoc lai (tikrc la ban dau ta gid thiét chat X hét)
% Vi du minh hoa:

Vi du 6: Hoa tan 7,5 gam hdn hop X gbém 2 kim loai Al va Mg trong 425ml dung dich HCI 2M, sau
khi phan tng hoan toan thu dugc dung dich Y va khi Z.
a) Chtirng minh dung dich Y van con du axit.
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b) Dan khi sinh ra qua ong dung m(gam) CuO néng du thi thay khéi lwong chat ran thu duoc 1a (m
—5,6) gam. Tinh khoi lugng moi kim loai trong hon hgp dau.

Huéng din:

Phén tich: Héa tri ciia Al va Fe khdc nhau, vi vdy néu ding phwong phdp ga thiét tam thi khéng
thuyét phuc. Boi vi s6 mol nhiéu ma phdn vmg hét thi sé mol it hon chwa chdc hét: Vi du: 0,3125 mol
Mg phadn ing hét véi 0,85 mol HCI nhung 0,3 mol Al khi tic dung véi 0,85 mol HCI thi Al van con du.
Nhitng bai todn cé cdc chdt trong hén hop chita cdc kim logi héa tri khdc nhau thi thuong chieng minh
bang phwong phdp khéc.

Loi gidi:

a) S6 mol HCI = 0,42502 = 0,85 mol

Goi x,y 1an Iuot 1a s6 mol Al, Mg trrong hdn hop.
Gia st hdn hop kim loai phan tmg hét.
2Al1 + 6HCl — 2AICl;  + 3H, T

X 3x (mol) 1,5x
Mg + 2HCl — MgCIZ + H, T
y 2y (mol) y

Tacod: 27x+24y=7,5 < 27x+18y<7,5
< (3x+2y)9<7,5 = 3x+2y<0,833 (mol) <0,85
Vi s6 mol HCI phan tmg bé hon s6 mol HCI ban dau, nén HCI dur.
b) Chuyén m (gam) CuO thanh (m — 0,56) gam ran = giam 0,56 gam.

6
Vay n. o (Pu) = ng (bi khi) = 72 —0 35 (nol)

H, + CuO -2 Cu + H,O
0,35 0,35 (mol)
27x+24y =7,5 . {x =01

Ta c6: {15x+y=0,35 y =02

m,, =0,1027=2,7 gam ; Mng ==7,5-2,7=4,8 gam

0Luuy: Co thé chirng minh nguogc lai, nhu sau:
Gia str HCI phan tmg hét:

Taco: 3x +2y=0,85 - 27x + 18y = 7,65 = 27x + 24y > 7,65 (vo 1y)

Vi gia thiét HCI hét 1a sai, nén sau phan tmg HCI con du.
c. Phwong phdp 3: Phwong phdp bio toan mol nguyén to.
Phwong phap:
Néu chat ban dau va chat san phém chtra chung mot nguyén t6 (Y), ma cac chat nay déu biét s mol
thi so sanh s6 mol nguyén t6 (Y) dé két luan:
+ Néu so mol (Y) trude pu = s6 mol (Y) sau pu = chat chtra (Y) phan tmg hét.
+ Néu s6 mol (Y) trudc pu > s6 mol (Y) sau pu = chét chira (Y) con du.
¢ Vi du minh hoa:

Vidu 7: Hoa tan 2,661 gam hdn hop (A) gém Al, Zn, Mg trong 200 ml dung dich chira HC1 0,3M
va H,S04 0,3M sau khi phan tng két thuc thu duoc dung dich (B) va 1,8816 lit khi H,(dktc).

a) Sau phan tmg, hon hop (A) c¢6 tan hét khong? vi sao?

b) Biét trong hon hop (A) c6 khdi lugng Al bang khéi lugng Mg. Tinh % khéi lwong clia Zn trong
hon hop (A).

Huéng din:
Phén tich:
Dé bai cho (0,06mol HCI, 0,06mol H,SO,) + kim loai — 0,084 mol H,.
Dung bao toan mol nguyén t6 H ta d& dang biét duoc axit hét hay khong.
Loi gidi:
8) Nyg =Ny g0, = 0,200,3 = 0,06 (mol) ; My =%ii6 =0,084 (mol)
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Taco: My (axit) = 0,06 + 0,0602 = 0,18 (mol)

Ny (Hy) = 0,08402 = 0,168 (mol) < 0,18 = axit con du
Vay hdn hop kim loai tan hét.
b) Dbit cong thirc twvong duong cua 2 axit la HX
Goi x,y,z lan luot 1a s6 mol cua ALMg, Zn trong hdn hop.
2A1 + 6HX — 2AIX;5 + 3H,7T
Zn + 2HX— ZnX, + H,7T
Mg +2HX — MgX2 + H2 T
Ta c6 so dd: 2Al— 3H; ; Mg—H,; Zn—H,
X 1,5x y y z z (mol)
27x+24y+652 =2,661 |x=0,024

Theo d& bai ta c6: {L5X+Yy+2=0,084 = 1y =0,027

27x- 24y =0 z=0,021
o L3605
Vay my, ~0,0210 65 = 1,365 (gam) = "Mz, =5~ 100% =51,3%

d. Phwong phdp 4: Phwong phdp so sinh sé mol héa tri.
% Phuong phap:

Tinh khoang s6 mol hoa trj ciia hdn hop roi so sanh véi s6 mol hoa trj ciia tac chat (chit tac dung
1én hdn hop) dé rat ra két luan:
+ Néu s6 mol tac chat (X) < sb mol hoa tri min = hdn hop du.
+ Néu s6 mol tac chit (X) > s6 mol hoa tri max = hén hop hét.

* Quy ude: 6010* don vi hoa tri 1a 1mol hoa tri, ta c6 cong thirc tinh:
S6 mol hoéa tri = s6 mol nguyén t6 (hodc nhém nguyén t6) x hoa tri cua no.
*Vi du minh hoa:

Vi du 8: Cho 18,4 gam hdn hop A gom Na,O va NaOH vao trong 200 gam dung dich chira H,SO,
9.8% va HCl 5,475%. Sau khi phan tng xdy ra hoan toan thu dugc dung dich X. Chirng minh sau phan
ung con du axit? Vi€t cac phuong trinh hoa hoc cua phan rng xay ra.

Huéng din:
Phin tich:
Bén chét ciia phan tmg 1a sy lién két ciia kim loai —Na vé6i gdec —Cl va =SO,. Néu phan tng vira du
thi theo quy tac héa tri ta co:

nNa -1:nSO4 2+ nCI 1
Néu bén nao ¢ sé mol hoa tri 16n hon thi bén d6 con du
Loi giai:
200 5,475 200-9,8
= =0,3 (mol). = ’

HO =100.36,5 > OD: Myso, =700.9g 0 XM

, < , , 184
Gia sir hon hop chi ¢6 Na;0 = s6 mol héa tri Na = —~ -2 ~0,594 (mol)

, . , , 18,4
Gia str hon hop chi ¢6 NaOH = s6 mol hoa tri Na ==, =0,46 (mol)
Téng s6 mol hoa tri ctia 2 gbe axit: 0,301 + 0,202 = 0,7 > 0,594

Vay hon hop axit con du.

Céc phuong trinh hoa hoc c6 thé xay ra:
2NaOH + HzSO4 — Na2804 + 2H20
NaOH + HCI —NaCl +H,O
NazO + HzSO4 - Nast4 + HzO
Na,0O +2HCI —2NaCl + H,O
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0 Nhan xét: Qua mét so vi du cho thdy cé rcit nhiéu cach chitng minh hén hop phan ing hét hodc
khéng hét. Ngoai cdc cach néu trén, trong thuc té giai bai tdp hoa hoc ciing con nhiéu cach khéc. Tiy
vdo dic diém ciia méi bai tdp ma ngueoi gidi cé thé lwa chon nhitng phwong phdp cho phit hop va tién
loi nhat.

2.3. Bai tap vin dung
Bai 1 (Trich dé thi HSG 1dp 9 tinh Tién Giang, nim hoc 2008—2009).

Hon hop A gdém 2 kim loai: Mg va Zn. Dung dich B 1a dung dich H,SO, chua biét ndng do. Ngudi
ta thuc hién 2 thi nghiém sau:

—Thi nghiém 1: Cho 24,3 gam hon hop A vao 2 lit B thi sinh ra 9,916 lit H, (dkc).

—Thi nghiém 2: Cho 24,3 gam hdn hgp A vao 3 lit B thi sinh ra 12,395 lit H, (dkc).

a) Hiy chirng minh rang trong TN1 hon hop A chua tan hét, trong TN2 thi hdn hop A tan hét.

b) Tinh ndng d6 mol ciia dung dich B va % khdi luong cac kim loai trong hdn hop A.

Phan tich:

So sanh TNI va TN 2 thdy cing mét lwong kim logi nhung khi tang leong axit thi lwong H, ciing
ting theo. Chitng t6 TNI kim logi chia tan hét. Néu lwong HCI ¢ cd 2 TN déu hét thi ty 1é thé tich B
bang ty 1é thé tich khi H, sinh ra.

Bai giai:
a) =0,4mol; n =0,5 mol

H; (T, ) H, (TN,

Vi luong kim loai khong déi ma Vi, (TN2)> Vi, (ThNy)

du ; H,SO, phan tmg hét.
Béo toan mol H=> MH504 (2 1it B) = NHo (g = 0,4 (mol)

nén chung té ¢ thi nghiém 1: kim loai con

Nyo504 (pu TN) = Ny, (TNo) = 0,5 (mol)

3 O 4=0,6
Mat khac: n 504 3litB) = (mol) > 0,5 = TN2: H,SO, du

Vay & TN, kim loai phan Gng het.
b) Xét thi nghiém 2:
Goi x,y 1an lugt 1a s6 mol Mg,Zn trong 24,3 gam hén hop A.
Mg + H,SO,— MgSO4 + H, T
X X X (mol)
/n + HzSO4 - ZnSO4 + H, T

y y y (mol)

~|x+y=05
Ta co: 24x + 65y =24,3 =>x=02;y=03

0224
97 24,3

Ndng d6 mol cua dung dich B: Cy (ddB) =0'45 2 =0,2(M)

Bai 2 (Trich dé thi HSG I6p 9 tinh Nam Dinh, nim hoc 2014-2015)
Mot hdn hop X gdm Na va Al Tién hanh 2 thi nghiém sau:
— Thi nghiém 1: Cho m (gam) X tac dung v6i nude du, thu dugce 9,916 it khi H,.
— Thi nghiém 2: Cho 2m (gam) X tac dung véi dd NaOH du thu duge 27,2609 lit khi Ho.
Biét cac phan g xay ra hoan toan, cac thé tich khi do & dkc.
a) Chirng minh rang luong Al trong thi nghiém 1 van con du.
b) Tim gia tri cia m.

%m,vI

100%=19,75% ; o4m,_=100- 19,75 =80,25%

Phan tich:
Cdc phan ung xay ra o TN, va TN hoan toan giépg nhau. Néu toan bg Na, Al déu tan hét thi lwong
H; sinh ra ¢ TN phai gap doi 6 TNI. Pdy la mau chot dé chirng minh thi nghiém 1 Al van con du.
Bai giai:

a) Ny n,, = 0.4 mol; n =1, mol

H4(TH )

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 11



Giio Vién Soan: Lé Vin Thing - 0989821735
m _ 2m . .
Ta ¢o: 0.4 > 11> TN, kim loai Al con du

(Hoic 1ap luan nhu phan phén tich)
b) Goi x,y lan luot 1a s6 mol Na, Al trong m(gam) hdn hop.
*Thi nghiém 1:
2Na + 2H,O — —2NaOH + H,T

X — X 0,5x (mol)

2NaOH + 2Al + 2H,0 — 2NaAlO, + 3H, T

X — 1,5x (mol)
Taco: 2x=0,4=x=0,2 (mol)
*Thi nghiém 2:

2Na + 2H20 — — 2NaOH + H, T

04— 0,2 (mol)

2NaOH + 2Al + 2H,O — 2NaAlO, + 3H, T

2y — 3y (mol)

Tacé: 0,2+ 3y=1,1 =y=0,3 (mol)
Vay m = 0,2023 + 0,3027 = 12,7 gam
0 Luu y: C6 thé suy luan tim s6 mol Al theo hudng sau:
* Xét TN,. Néu dung m(gam) — sé mol H, = 0,55 (mol)
Do 1éch sé mol H, gitra 2 TN 1a: 0,15 (mol)
2

2
N (du & TN)) = 1,5§ Any, =3 -0,15=0,1 (rmol)

m = 0,20(27 + 23) + 0,1027 = 12,7 (gam)
Bai 3 (Trich dé thi HSG lop 9 Thi xa Uong Bi (Qudng Ninh), nam hoc 2010-2011:

Cho 3,87 gam hdn hop (A) gom Mg va Al vao 250 ml dung dich (X) chira HCI 1M va H,SO, 0,5M,
sau phan tng thu dugc dung dich (B) va 4,83405 lit khi H, (dkc). Cac phan ting xay ra hoan toan.

a) Chtrng minh rang dung dich (B) van con du axit.

b) Tinh % khéi lwong mdi kim loai trong hdn hop (A).

Phan tich:

Cdc phép tinh todn trong dé bai khéng lién quan dén timg axit cy thé, nén dé don gian ta quy 2 axit
thanh mét don axit HX. Pdy la bai tdp biét s6 mol nguyén t6 H trong chdt tham gia (axit) va san pham
(H,). Chi can so sanh s6 mol H trudc va sau phan ing thi sé dé dang biét dwoc axit con du.

Bai giai:
a) Ny =0,2501 = 0,25 (mol) ; nH2504 =0,2500,5=0,125 mol
Ny, =0,195 (mol)

Niaciay 0,25 +0,12502 = 0,5 (mol) > Ny (H,) = 0,19502 = 0,39 (mol)
Vi s6 mol H trong axit 16n hon sé mol H trong khi H, nén ching to axit du
b) bat cong thirc twong dwong cua axit 1a: HX
Goi a,b lan luot 1a s6 mol Mg, Al trong hon hop
Mg + 2HX — MgX2 + Hz T

a a (mol)
2A1 + 6HX — 2A1X; + 3H, 1
b 1,5b (mol)
) 24a+27b =387 . a=0,06
Taco: 15,150=0195 _ |b=0,09

Phan trim khdi lvong mdi kim loai trong hdn hop A:

00624 .
oMy =3 o 100%=37,21%

%m, =100%- 37,21% =62,79%
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Bai 4 (Trich dé khdo sdt HSG huyén Pdik Po (Gia Lai), nim hoc 2009-2010)

Cho 3,84 gam hon hop Mg va Al tac dung véi 200ml dung dich HCI 1,45M

a) Ching minh rang hdn hop kim loai con du.

b) Néu sau phan tmg thu duge 13,325 gam mudi (khan) thi khéi lugng mdi kim loai trong hdn hop
ban dau 1 bao nhiéu gam?.

¢) Dung dich sau phan tng c6 thé tac dung t6i da V (lit) dung dich kiém chira NaOH 0,7M va
Ba(OH), 0,5M. Tinh V.

Phan tich:

Kim loai Al va Mg co hoa tri khac nhau nén cdu a cua bai ndy nén dung phwong phdp héa tri hoac
phwong phap dai so sé thuyét phuc hon phiwong phdp gia thiét (b6 bét chat). Béi vi ban chat ciia sw
lién két la phu thudc ty 1¢ héa tri.

Bai giai:
a) S6 mol HC1=0,201,45 = 0,29 mol
Phuong phap bién doi dai s6.(tinh theo HCI)
Goi x,y 1an luot 1a s6 mol Mg va Al da phan tng.
Mg + 2HCl—- MgCl, + H, T

X 2x X (mol)
2Al1 + 6HCl— 2AICL; + 3H,T
y , 3y  y(mol)
Gia str HCI phan ng hét.

Taco: 2x +3y=0,29 < 24x + 36y =3,48 = 24x + 27y <3,48 <3,84

Vi luong kim loai phan tmg nho hon luong ban dau, chimg t6 kim loai du.
b) Goi a, b lan lugt 1a s6 mol MgCl,, AICI;

Béo toan mol Cl = 2a + 3b=0,29 (1)

Mit khac: 95a + 133,5b = 13,325 (2)

Giai (1,2) dugc: a=0,07;b=0,05>0

Vi Al d3 phan Gmg nén Mg hét.

Mvg (ban dau) = 0,07024 = 1,68 gam

My (ban dau) = 3,84 — 1,68 = 2,16 gam
¢) Pit cong thire tuong dwong cia 2 kiém la: ROH
Nroy =07V +0,5V 2=L7V (mol)

Vi luong kiém t6i da nén két tia AI(OH); bi tan hét.
MgCl, + 2ROH — Mg(OH), | + 2RCl
AICl; + 3ROH — AI(OH); + 3RCI
AI(OH); + ROH — RAIO, + 2H,0
Theo ptpu, thdy: nros = nc + Naiusiy = 0,29 + 0,05 = 0,34 (mol)
Taco: 1,7V=0,34 =V =0,2 lit.
Bai 5 (Trich dé thi HSG lop 9 tinh Gia Lai, nam hoc 2012-2013).
Cho m gam hon hop X gém 2 kim loai Na va Ba vao 500 ml dung dich HCI 1M thu dugc 7,437 lit
khi H, (¢ dkc) va dung dich A.
a) Viét cac phuong trinh phan mg xay ra, dung dich A c6 thé 1am thay d6i mau cta gidy quy tim
hay khong? Vi sao?
b) Pé két tua hoan toan cac hop chat cua bari trong dung dich A phai dung hét 100 ml dung dich
H,SO, 2M. Hay tinh m gam hdn hop X.
Phén tich:
— Muén biét dung dich A c6 lam doi mau quy tim hay khéng thi phdi xdc dinh trong A c6 axit hodc
kiém hay khong?
— Theo thit tw phan ing: Ba,Na chi xdy ra phdn iing véi nwée khi axit da hét. Khi s6 mol H (trong H,)
> s6 mol H trong HCI thi chdc chan H,O da phan ieng véi kim logi.
Bai giai:
a) Cac phan mg c6 thé xay ra:
Ba + 2HCl— BaCl, + H, T (1)
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2Na+2HCl— 2NaCl+ H, T (2)
Ba + 2H20 - Ba(OH)z + H, T (3)
2Na+2H,0 — 2NaOH +H,T (4)
Theo d&: N, = 0,3mol;n, , =0,5mol
Vi "(Hy)=0.302 = 0,6 > 0,5 = chitng t6 c6 mot luong H, sinh ra tir nude.
Vay dung dich A c6 chira NaOH, Ba(OH), nén lam cho quy tim héa xanh.
b) Pit cong thirc chung cac hop chit Ba trong A: BaY,
BaY2 + HzSO4 - BaSO4 l+ 2HY
0,2 0,2 (mol)
Theo cac ptpu (1,2,3,4) ta co:
~03-02
Na — 05
Vay m=0,20(137 + 23) =32 gam
0Luuy: C(’) thé dung quy tic hoa tri tim s mol Na theo cong thirc sau:

1+n 2= n -2
H2

(s6 mol hoa tr; cac thanh phan trao d6i hodc thay thé nhau luén bang nhau)

Bai 6. Tién hanh 2 thi nghiém sau day:

— Thi nghiém 1: Cho m (gam) hdn hop gom 2 kim loai Zn va Fe vao dung dich lodng chira a mol
H,SO0., thu dugc 4,958 lit khi, c6 can hon hop sau phan tng dugc 39,6 gam chét ran.

— Thi nghiém 2: Cling lugng kim loai do, cho vao dung dich loang chira 2a mol H,SOj, thi thu dugc
7,437 lit khi.

Biét cac thé tich khi do ¢ diéu kién chuan, cac phan tmg hoan toan.

a) Chtng minh & thi nghiém 2 hén hop kim loai tan hét.

b) Xéc dinh m ?

n :nBa+0,5nNa = n =0,2 (mol)

H2

Phén tich:

Khdc véi cac bai tdp tir s6 1 dén 9, bai nay dé khong cho khoi lwong hon hop nén phwong phap
chimg minh phai chu y 101 cac dir kién cua san pham. Maéu chét bai todn & ché lwong axit ting gap
déi ma heong H, chi tang gap 1,5 lan.

Bai giai:
Phuong trinh hoéa hoc xdy ra ¢ ca 2 thi nghiém
/n + HQSO4 - ZHSO4 + Hz T
Fe + HQSO4 - FGSO4 + H, T
Theo dé ta thay: O TN1: dung a (mol) H,SO, sinh ra 4,958 lit H,
O TN2: dung 2a (mol) H,SO, sinh ra 7,437 lit H,
Vi ting luong axit ma lugng H, cling ting, nén & TN1 kim loai du, axit hét
—Thi nghiem 2:
S6 mol H,SO, = 0,202 = 0,4 (mol)
Gia sir H,SO4 hét = s6 mol H, = s6 mol H,SO, = 0,4 mol > 0,3 (v0 1)
= gia thiét H,SO, hét 1a sai
Vay H,SO, con du, kim loai tan hét.
- Thi nghiém 1I:

) 4,48
Theo ptpu, ta co: nso4 :I‘1H2 >4 0,2 (mol)

Theo bao toan khdi luong, ta c6:  Mimiei T Msp, = M,

< m+0,2096 =39,6 = m = 20,4 gam
Bai 7: C6 21,6 gam hdn hop ran (E) gom Fe va Mg. Cho hdn hop vao trong V(ml) dung dich chira
H>S0,4 0,3M va HCI 0,2M. Dién khi sinh ra qua dng dung 40 gam CuO néng (du) dén khi két thuc thi
thu duoc 35,2 gam rén (F).
a) Chtrng minh ring sau phan Gng véi axit, kim loai van con du? Tinh V.
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b) Hoa tan hét 21,6 gam (E) bang luong téi thiéu m (gam) dung dich dung dich H,SO, 80% dun
nong thi thu duoc 12,395 lit (dke) SO, (san pham khir duy nhat). Tinh m va khdi luong mdi chit trong
hon hop E.

Phan tich:

Khi gdp bai todn hon hop nhiéu axit c6 tinh chdt twong tw ma dé bai khong héi riéng lwong ciia moi
axit, thi nén quy cdc axit vé mét don axit cé s6 mol bang tong s6 mol H trong cdc axit. Liic ndy gidi
todn véi mot axit sé don gian hon nhiéu.

Bai giai:
a) Pbat cong thuc tuong duong cua céc axit la: HX
Fe + 2HX —-—FeX, + H,T (1)
Mg + 2HX - —MgX, + H,T(2)

H, + Cu0 -5 Cu+HO  (3)
Chuyén tir 40 gam CuO — 35,2 gam ran => ting 4,8 gam
o 48 _
Vay Ny, =Ng (bi khir) = 52 =0,3 (mol)
Theo phé.l’l IZI'Hg (1,2) n kim loai pu :nE]: = 0,3 (mol)

Lo . M 21,6
Néu kim loai phan ung hét: M FeMg — 03

’

=72>Mp =56 (voly)

Vay sau phan ung véi axit thi kim loai con du.
Bao toan mol H = 0,3.2V + 0,2V = 0,302 = V = 0,75 lit = 750ml
b) Vi luong axit t6i thiéu nén Fe dugc chuyén 1én mirc héa tri II trong mudbi.
Mg + 2H,SO;— MgSO,; + 2H,O + SO, 1T
Fe + 2stO4 i FGSO4 + 2H20 + SOz T
Goi x,y 1an luot 1a s6 mol Mg, Fe
Theo phuong trinh héa hoc va theo dé bai ta cé:
112 =0,5

22,4 =x=02;y=03
24x + 56y =21,6

X+y =

Vay Mug(E) =0,2024 = 4.8 gam ; Meo(E) =0,3056 = 16,8 gam

1-98

n A :2ns‘02 =2-05=1(nmol) > m =30 -100% =122,5 (gam)

H2>SO

Bai 8: Cho 7,74 gam hdn hop A gém Al va Mg vao trong 550ml dung dich X chira HC1 1M va H,SO,
0,5M , duogc dung dich B va 9,6681 lit H, (dkc).
a) Ching minh ring trong dung dich B van con axit.
b) Tinh khdi lugng ctia mdi kim loai trong hdn hop A.
¢) Tinh khéi lwgng dung dich gdm NaOH 16% va Ba(OH), 34,2% can dua d trung hoa axit con du.
Huéng din:
a) Dat cong thirc tuong duong cua 2 axit: HX

Ny =0,550(1 +0,502) = 1,1 mol ; g, = 0.39mol (101

Ta thdy "W (trong Hy) = 0,390 2 =0,78 mol < 1,1

Vay axit du, trong B van con axit.

b) Goi x,y lan luot 1 s mol Al, Mg
2A1 + 6HX — 2AIX5; + 3H, T

Mg + 2HX - MgX, + H,T

nAI 3+ nM -2=n 2

Theo quy tic hoa trj ta co: g Hp
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27x+24y =7,74

5 hé inh: =>x=0,18;y =0,12
Ta c6 hé phuong trinh: { 3x+2y =0,78 y

My (trong A) = 0,18027 = 4,86 gam; "Mg(trong A) = 0,12024 = 2,88 gam

¢) Mx (du) = 1,1 — 0,78 = 0,32 mol
Goi m(gam) 1a khéi luong dung dich kiém.
16m 34,2m
r1NaOH :100 40 :O’OO4m (mOI) 5 r]Ba(OH)z :100 171
NaOH + HX - — NaX+H,0
0,004m  0,004m (mol)
Ba(OH), + 2HX - — BaX, + 2H,0
0,002m  0,004m (mol)
Taco: 0,008m = 0,32 = m =40 gam

=0,002m(mol)

OLuuy: Cb6 thé xac dinh m bang cach khac:
Do s6 mol H(axit) = s6 mol OH (bazo) nén, ta co:
0,004m + 0,002m02 = 0,32 => m = 40 gam
Bai 9: Hoa tan hoan toan 26,15 gam hdn hgp MgCl, va CaCl, vao 223,85 gam nudc duoc dung dich
X. Cho toan bg X tac dung véi 500ml lit dung dich Na,CO; 0,6M thi théy xuat hién két taa Y. Biét
phan tmg x4y ra hoan toan.
a) Hay ching minh rang lugng két tia Y thu duoc da dat tbi da.
b) Khi cho toan bo X tac dung voi dung dich AgNOs du thi thu duoc 71,75 gam két taa tring. Tinh
nong d6 phan trim céac chét tan trong dung dich X.
Bai giai:
a) Céc phuong trinh phan ng:
C&Clz + NazCO3 — CaC03 1+ 2NaCl
MgClz + N32CO3 - MgCO3 1+ 2NaCl
Khoang s6 mol ctia chét tan trong dung dich X la:
26,15 26,15
11 ~0, <NygClysCaly < o ~0,275 (mol)
S6 mol Na,CO; = 0,500,6 = 0,3 (mol)
Vi 86 mol CO; = 0,3 > sb mol kim loai max = 0,275 (mol) nén mudi chloride phan tng hét. Do
d6 két tia Y thu duogc dat t6i da.
b) Goi x,y lan luot 13 s6 mol MgCl,, CaCl,
MgCl, + 2AgNO; = 2AgCl L+ Mg(NOs),

X 2x (mol)
CaCl, + 2AgNO; — 2AgCll + Ca(NOs),
y 2y (mol)

Taco: 95x+ 111y =26,15(1); 2x+ 2y =71,75:143,5=10,5 (2)
Giai phuong trinh (1,2) dugc: x=0,1;y=0,15
Khéi lwong dung dich X 1a: 26,15 + 223,85 = 250 gam
Nong do % cac chat tan trong dung dich X:
0195 015111

Comger, = 55 100%=3,8% ; CY%cy, 2—50-100%:666%

Bai 10: Ngam 3,97 gam hén hop (X) gdm 2 'kim loai Zn, Mg trong 120 (gam) dung dich AgNOs
10,2%, két thuc thi nghiém thu dugc m (gam) rin Y va dung dich Z.
a) Chirng minh rang hdn hop kim loai (X) khong tan hét.
b) Néu cho dung dich Z tac dung v&i dung dich NaOH thi thu dugc mét lugng két tia cuc dai co
khdi lwong 2,334 gam.Tinh m va khéi lugng mdi chét trong X.
Huéng dan:

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 16



Giio Vién Soan: Lé Vin Thing - 0989821735
_ 10,2 -120

100170 0,072 mol

a) n ANO,

Gia st hdn hop chi 6 Zn: Niim togi (miny = J‘gi? =0, 06(mol)
Zn + 2AgNO; — Zn(NOs), + 2Ag!
0,036 0,072 (mol)
Ta th?iy: Nkim logi pr < DNkim loai(min)
Vay sau phan (mg hon hop kim loai con du.
(Con nhiéu cach chimg minh khéc: ban doc tu giai quyét)
b) Goi x,y lan lugt 1a s6 mol Mg(NOs), va Zn(NOs), trong Z
Mg(NOs), + 2NaOH — Mg(OH), 1 + 2NaNOs
X (mol) x (mol)
Zn(NOs), +2NaOH — Zn(OH),{ +2NaNO;
y(mol) y (mol)
Bao toan mol NO; = 2x +2y =0,072 (1)
Mait khac: 58x + 99y =2,334 (2)
Giai h¢ phuong trinh (1,2) duge: x=0,03 ; y=0,006 >0
vay M=397- 0,03-24- 0,006 -65 +0,072 108 =10,636 gam
Vi trong Z ¢6 mudi Zn(NOs), nén chiing té6 Mg phan tmg hét.
Myg(T0NgX) =0 03024 = 0,72 gam ; Myy(X) =3,97 — 0,72 = 3,25 (gam).
Dang 3: Bai toan vé hi¢u suit phan vng
3.1. Céng thirc tinh higu sudt va cdc budc gidgi
3.1.1. Céng thikc tinh hi¢u sudt
a. Hi¢u sudt phdn irng theo mot chit tham gia
_ lugng chat X phdanirng 100%
lugng chdt X ban dau

b. Higu sudt theo mét chit san phiam
__lugng chdt san phdm Y thu dugc (thucté )
lurgng chdt san phd@mY sinhra Iy thuyét )

.100%

M6t 86 chu v:

v Luong san pham 1y thuyét 1a lugng tinh theo PTHH, khi gia thiét hiéu suat 100% (tirc 12 néu cho
phan ung xay ra hoan toan).

v Luong san pham thuc té 13 lvong thu duoc sau khi da trir hao hut (lwong nay thudng dé cho dé
tinh hiéu suat hodc yéu cau tinh todn né khi da biét hiéu suat phan ng)

v/ Néu dé cho phan tmg sau mot thoi gian thi ngdm hiéu phan g khong hoan toan (H < 100%) luc
nay cac chat tham gia c6 thé déu con du vi chua du thoi gian dé phan g hét.

v Phan tmg hoan toan 1a phan tng dat hiéu suat 100% c6 it nhat mot chat tham gia da phan tng
hét, chat con lai c6 thé hét hodc du. Nhu vdy phan tmg hoan toan c6 thé chira 3 trudng hop:
+ A hét, B hét (tron vira du theo ty 16 hé s trong PTHH)
+ A hét, B du.
+ A du, B hét.

v/ Néu dé bai cho biét sd (dir kién) ciia ca hai chat tham gia ban dau thi hidu suat phan ung phai

s6 mol
Hé s6 canbdng

. x. % b% % 4%
v Néu c6 mdt chudi cac qua trinh: A S e b E

tinh theo chat thiéu (1 chit co ti 16 nho hon ty 1& trong tmg ctia chit con lai).

Thi hiéu suit chung ctia qua trinh A e_%} E 1a: e = a%.b%.c%.d%. 100% (%)
3.1.2. Céc bwéc gidi bai todn cé hi¢u sudt phdn irng
Budc 1: ddi tht ca cac dit kién dé cho thanh s6 mol Néu duogc
Budc 2: viét PTHH ctia phan ¢mg va tinh toan theo phuong trinh héa hoc
(tinh toan trong gia thiét hiéu sut bang 100% nhu cc bai toan théng thuong)
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+ Dura vao s6 mol chit tham gia ban dau suy ra s6 mol chét san pham theo Iy thuyét

+ Hodc dua vao so mol chat san pham thu dugc suy ra s6 mol chat da tham gia phan tng

Budéc 3: Ap dung cong thuce tinh hi€u suat dé tinh hiéu suat phan ing hodc tinh lugng chat dé yéu
cau.

3.2. Vi du minh hoa

Vidu 1: Nung 39,5 gam KMnO, (thudc tim) sau mot thoi gian thi thu duoc 24,79 lit khi oxygen (dkc).
Tinh hi¢u suat phan Gng.

Huwéng dan giai
39,5

— _ 2,479
nKMnOA_ 158 EYEETY

"7 070470
Céch 1: Tinh hi€u suat theo chat san pham (O,)

2KMnO, ¢’ K;MnO; + MnO, + O

0,25 — 0,125 (mol) (lwong 1i thuyét)
Hiéu suét phan (g Ia H=% 100%=80%

Cach 2: Hi€u suat theo chat tham gia (KMnOs)

2KMnO, I K:MnO; + MnO, + O,
0,2 — 0,1 (mol) (lwong thuc té)

Hiéu sudt phan émg 1 H= 00 ’225 100%=80%

=0,25mol; =0,1mol;

Vi du 2: O nhiét do cao va co xtic tac V,Os thi khi sulfur dioxide héa hop véi khi oxygen tao thanh
hop chét sulfur trioxide. Nguoi ta trdn 0,5 mol SO, v6i 0,4 mol O, roi thuc hién phan rng sau mot thoi
gian thu dugc hdn hop khi Y, trong d6 s6 mol chit san pham chiém 40% s6 mol hon hop Y. Tinh hiéu
sudt phan timg oxygen héa SO,.

Huwéng din giai

PTHH xay ra: 280, + 0, — — 2S0;

Ban dau: 0,5 0,4 (mol)
Phan ung: 2x — X— 2x  (mol)
Sau pu: (0,5-2x)  (0,4-x) 2x  (mol)
Tong s6 mol hon hgp Y 1a: 0,9 — x (mol)
2Xx 40 _ .

31 A- = = = 1
Bai ra ta co: 0.9—x_ 100 6x=0,3mo
Vi 0—55< 0,4 => Hiéu suét tinh theo SO..

HZM.100%=60%
0,5

3.3. Bai tap ap dung
Bai 1: Tir 40 tin quing pirit (FeS,) chira 40% S san xuit duoc 46 tn sulfuric acid. Hiy tinh hiéu suat
qua trinh san xuét sulfuric acid.
Huéng din giai
M (quang = 40.40/100=16 tan
PTHH xay ra: 4FeS, + 110,Z ° 2Fe,0; + 8S0;

280, + 0, V205-400°C 550,

SO; + H,0 H,SO,
So dd pu: S SO, SO, H.SO,
16 49 tin
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ﬁ-100

Vay: H%=49  =93.88% ,
Bai 2: Dun ndng hon hop gom 8,05 gam etanol v6i 5,4g acetic acid (c6 H>SO4 dac 1am chat xuc tac)
thu duoc 3,96g etylaxetat. Tinh hi¢u suat phan ung este hoa noéi trén?

Huwéng din gidi
8,05 5,4
fepon — 46 = 0,175mol,; flen,coon — 60 = 0,09mol
Mt e S H o s s :
Do: UG T TGHOE = Jyong este CH;COOC,H; (li thuyét) sinh ra tinh theo acid
PTHH xay ra
H.50,.t°
CH,COOH + GHOH — = = — CH,COOCH; + H,0
_ Mow,cooc, 1, _ "ICH,C00H_ () 09 o] = My, cooen, — 0-09.88=7.92gam

3,96 -100%

Hiéu suat phan imgla H= 7,92 =50%
Bai 3 : TUr 1 tin quing Pyrit sat chira 20% tap chat, diéu ché acid H,SO, theo phuong phap tiép xuc,
qua cac giai doan (c6 ghi hiéu suat mdi giai doan) nhu sau:
FeS, — ¥ SO, — ¥ SO, — ¥ H,SO,
Tinh khéi lugng ciia dung dich H,SO, 72% diéu ché dugc.
Huéng din giai
=180
; 100 (tén);
Theo so d6 ta co: FeS; — 2H,SO,
120 2.98 tan
0,8 — X (tan)
0,8.2.98 90 64 80

m

— . ——=0,602
—x= 120 100 100 100 (tAn)
2
My, o0 = 0,602.100 0,836
_ = 72 A
> < (tan)

Bai 4: Dién phan dung dich NaCl 29,25% (co mang ngan). Tinh khéi lugng NaOH thu dugc, biét hiéu
suat cua qua trinh dién phan 1a 90% 3
Huwéng dan giai

o _200:29,25 _
Ta co: Nact 100-58,5 1mol
Phuong trinh phan ung:
2NaCl + 2H,0 —2 . 7NaOH + H, + Cl,
1mol 1mol
1-90

Thuec té chi thu duge: 100 =0,9mol

khéi luong NaOH thu duoc 1a: "NeOH ™ 0,9.40 = 36¢
Bai 5
a) Tinh khéi luong voi séng (CaO) thu duoc khi nung 1tin d4 voi (CaCOs) biét hiéu sut phan ing
13 85%
b) C6 mot loai da voi chira 80% CaCOs . Nung 1 tan da voi loai ndy c6 thé thu dugc bao nhiéu kg
voOi song, biét hiéu sut ciia phan tng 1a 85%.
Hwéng din giai
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0,
T a0 + €O, (1)

a) Phuong trinh phan tmg : CaCO;

100 kg 56 kg
1000 kg x kg
56
— 1000 =
Ta co: x= 100 560 kg
560-85
Khdi lugng CaO thue té la: Mca0=100 =476 kg
_ 1000 =80
. T
b) Khéi lugng ciia CaCO;s 1a: 100 =800 kg
Theo phuong trinh (1) ta c6:
_ 800= 356
. ] Mooy =~
Khoi lugng CaO theo ly thuyét la: 100 —448 kg
_ 448 =85
, , Mo = W
Khéi lugng CaO thuc té thu dugc: =380,8 kg

17

Bai 6. A 12 9,916 lit hdn hop khi gdm N,& H, ¢6 ti khdi hoi so voi O, bang 64 , cho A vao mét binh
kin c6 chét xtc tac thich hop roi dun néng thi thu dugc hon hop khi B gém N>, Ho, NH; c¢6 thé tich
8,9244 lit (biét cac thé tich khi déu dugc do ¢ dkc). Tinh hiéu suét ctia qué trinh tong hop amoniic va
% theo thé tich ctia mdi khi trong hdn hop khi B.

Huwéng din giai
Phén tich:
- Diing so do d/c => s6 mol N, va H; trong hén hop
- Sur dung phwong phdp 3 dong (mol ban ddu, phan img va con lai) dé xdc dinh lwong phan vmg
- So sdanh ti 1é mol chat tham gia pw dé xdc dinh hiéu sudt tinh theo chdt tham gia ndo.
Loi gidi:

n, IR_8.5 f"n. =0,3mol

) . 8,5-2 " |n, =0,1mol
Ta c6: na = 0,4 mol; Ma = 8,5. Ap dung SDBC, => i, L

Goi x 1a s6 mol N, phan ting (x > 0). Ta c6 PTHH tong hop NHa:

N, o+ 3H, — U oNH,
Bd: 0,1 0,3
Pu: x 3x 2x
Sau: (0,1-x) (0,3-3x) 2x

Tong s6 mol hh B 1a: ng = (0,1-x) + (0,3- 3x) + 2x = 0,4 — 2x mol
=>ng = 0,4 — 2x = 8,064/22,4 = 0,36 =>x = 0,02
Mit khac: Néu phan tng xay ra hoan toan thi N, va H, pu vira du véi nhau.
=> Hiéu suét c6 thé tinh theo N hodc H,
H% = 0,02.100%/0,1= 20%;
%" NH; = 0,04.100%/0,36 = 11,11%; % "N, = 0,08.100%/0,36 = 22 ,22%; %" H, = 66,67%
Bai 7. A 1a hdn hop khi gom Nz, Hy ¢6 ti kho1 so voi O, bang 0,225. Dan hdn hgp A véo binh c6 chét
xuc tac thich hop, dun nong dé phan ing tong hop amonidc xay ra thi thu duoc hon hop khi B co ti
khéi so véi O, bang 0,25. Tinh hiéu suét cta qua trinh tong hop amoniic, va % theo thé tich ctia mbi
khi trong hon hop khi B.

Hwéng din giai
Phén tich:
Bai tdp nay khdc véi bai trén la khéng cho mol hh A va mol hh B. Do dé dé don gian trong gidi bdi tdp
nay cdc em nén sw dung pp tw chon luong chat. Chon ny = 1 mol => s6 mol N>va H; trong hh A. Cadc
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buoc con lai cac em giai twong tw nhu nhitng bai tap truoc do da lam. Chu y: Theo BTKL ta co: mp =
_M,_ m, _ m,
7o, 32 32n, 32.a,

my nén
Loi giai:
Chon ns = 1 mol;
n, 28.7.2 (n, =0,8mol
: = =4 = :
7,2-2 n, =0,2mol

Ta c6 Ma=7,2. Sit dung SDPPC => " q
Goi x 1a s6 mol N phan tng (x > 0). Ta c6 PTHH tong hop NHs:

N, +  3H, ~ "7 2NH,
Bd: 0,2 0,8
Pu: x 3x 2x (mol)
Sau: (0,2-x) (0,8-3x) 2x (mol)

=>nB = 1 — 2x (mol).
Theo BTKL: msy = mp = 7,2 gam.

' ¥
d, =Ms_ My _ M, _ T2 55 20,05
Biira—> /& 32 32m, 32, 32(1- 2x)
0,2 0.8
, —=< 5 = ,
Mitkhéc, tathdy | 3 Hiéu suét tinh theo N,

=>H% = 0,05.100%/0,2= 25%;
% NH; = 0,1.100%/0,9 = 11,11%; % "N, = 0,15.100%/0,9 = 16,67%; %" H, = 72,22%
Bai 9. Hon hop khi thu dugc trong binh tong hop amonidc gdm N,, H,, NH; (hdn hop A). Lay V lit
hdn hop A rdi dung tia lira dién dé phan huy hoan toan NH;, sau phan tng thu dugce hon hop khi B ¢6
thé tich 1a 1,25 V. Cho hdn hop khi B lan luot qua dng dung CuO (dw) dun néng va éng dung CaCl,
khan thi thé tich khi con lai chi bang 25% so véi thé tich ctia hdn hop khi B.
a. Tinh % theo thé tich cia mdi khi c6 trong hdn hop A.
b. Tinh hiéu suit cia qua trinh tong hop amoniic (tao ra hdn hop A).
Hwéng din giai
a) Goi x, v, z lan luot 1a thé tich (lit) cia N,, H, va NH; ¢6 trong hh A =>x +y + z=V (1)
PTHH phén huy NHj:

2NH, N, + 3H,

oz 0,5z 1,5z (lit)
=>hh B gom: Na: x + 0,5z (lit); Ha: y + 1,5z (lit)
= Vp=x+y+2z=1,25V (2)

Dan hh B qua CuO nung néng xay ra pu: H, + CuO — — Ccu+ H,O

Tiép tuc dan san phém qua CaCl; khan thi toan b hoi nudc s€ bi gitr lai, khi thoat ra 1a N,
=> VN =0,25.Vg =>x+0,52=0,25.(x + y + 22)

Hay 3x—y=0(3)

Chon V =1 lit. Tu (1,2,3) =>x=0,1875; y = 0,5625; z= 0,25

=> % theo thé tich ctia mdi khi ¢ trong hon hop A 1a

%" N, = 18,75%; %" "H, = 56,25%; % NH; = 25%.

b) Hiéu suat pu tong hop NH;

Tia lra dién

_ ", pxt

N» + 3H, —  2NH;
Ban dau: a b lit
P/u 0 0,125 0,375 0,25 1it
Sau 10,1875 0,5625 0,25 lit

Baira=>a-0,125=0,1875=>a=0,3125 lit.
b-0,375=0,5625=>b = 0,9375 lit
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0,3125 10,9375
= =
Ta thay: l 3 Hiéu suit c6 thé tinh theo H, hodc N,
0,125 100% =40%
— Hop = 0.3125
Bai 10. Trong binh kin dung tich 56 lit chtta N,, H, & 0°C va 200 atm c6 ti khéi hoi so véi khong khi
béng 0,25 va mot it chit xtc tac, nung noéng binh mot thoi gian sau d6 dua binh vé 0°C théy ap suét
trong binh giam 10% so véi 4p suat ban dau (khong khi c6 20% O, 80% N,). Tinh hiéu sudt phan tng
téng hop NHa.

Huéng din giai
Phén tich:
Tai sao dp sudt trong binh lai giam?
Qud trinh tong hop khi NH; lam gidm so mol khi do dé dp sudt trong binh sé gidm.
DoAp(gidm) = 10% => p (sau) = 90% p(truéc) => n (sau) = 0,9.n (truéc).Viy nén cdic em can xdc
dinh s6 mol truée va sé mol sau, tir @6 suy ra s6 mol phdn vmg va hiéu sudt pu.
Huong din:
1N (hh khi ban du) = 500 mol; M(kk) = 28,8, M(hh khi) = 7,2 =>nH, =400 mol; nN,= 100 mol
PTHH tong hop NH;

_ U pat

N> + 3H, ——  2NH;
Ban dau: 100 400
Piu DX 3x 2x mol
Sau 1100 —x 400 — 3x 2x mol
2 M — 500 2 (mol)
Bai ra =>n(sau) = 0,9.n(trudc) =>500 — 2x = 0,9.500 =>x =25
100 < 400 -~

Mat khac, ta théy: l 3 Hiéu suét tinh theo N> => H% = 25%
Dang 4: Bai toan hén hop cé hé phwong trinh
(tat cd cdc chdt trong hon hop déu tham gia phan g twong ti nhau)
4.1. Bai toan tong quat va phwong phap giai
4.1.1. Bai toan tdng quat

-

A AX
< >+X(phc’1mi’ngamol) {
Tong quat: m gam hdn hgp M gom B ‘ BX
. (c6 thé thay m gam hon hop va a mol X bang 2 dir kién khac)
Yeéu cau: Tinh khoéi lugng (hoac thé tich) moéi chat A, B trong hon hop

4.1.2. Phwong phap giai

Buéc 1: Doi dit kién dé cho thanh sb mol (néu duoc)

goi X y 1an luot 1 s6 mol mdi chét trong hon hop dau

Budre 2: Viét PTHH cta phan mg xay ra va tinh theo phuong trinh hoa hoc bang cac 4n s6 x, y
mol

A + X 7 AX

X nl(x) (v6i my(x) 1a s6 mol X cé chira an x)
B + Y 7 BY ’
y n2(y) (v6iny(y) lasd mol Y co chiraény) )
Buére 3: 1ap phuong trinh toan chira cac an x, y (c6 bao nhi€u an thi c¢6 bay nhiéu phuong trinh)
M, x+M,.y=m, =m x =?
h Bdmmady tinh fx
n,(x)+n,(y)=n, =a s y =?

Budc 4: Tinh toan yéu cau cua dé bai
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4.2. Vi du minh hoa

Vi du 1: Cho 3,79g hén hop hai !(im loai 1a Zn va Al tac dl_mg~ v6i dung dich H,SO4 loang du, thu
duoc 1,9832 lit khi (dkc). Tinh khoi lugng ting kim loai trong hon hop.

Hwéng dan giai
1,9832
n, =———=~0,08(mol)

Sé mol khi H, thu duge: 2479
2 thu duoc:
/n + HzSO4 — ZI’ISO4 + Hz (1)
2A1 + 3stO4 ad Alz(SO4)3 + 3H2 (2)
Goi a va b 1an luot 14 s6 mol Zn va Al trong hdn hop.

[a%b:o,ﬂs [a 0,05

Tt (1) va (2) ta co: Lb 0.02

l653+27b=3,79

=>Khdi lugng Zn: 65.0,05 =325 g
=>Khoi lugng Al: 27.0,02 = 0,54 gam

Vi du 2: Hon hop 3 kim loai Fe, Al, Cu nang 17,4 gam. I\NIéu hoa tan hén hop bang axit H,SO, lodng
du thi thoat ra 9,916 dm® H, (& dkce). Con néu hoa tan hon hop bang axit dac nong, du thi thoat ra
13,6345 lit SO, (¢ dkc). Tinh khoi lwgng moi kim loai ban dau.

Huéng din giai
S6 mol H,=04 mol; sé mol S0,=0,55 mol
- Goi s6 mol cua Fe, Al, Cu lan lugt 14 x, y, z ta c6 hé phuong trinh :

=>56x + 27y +64z=174 ¢))

- Cu khong tan trong H,SO4 loang, chi c6 Fe va Al tan dugc trong axit loang
Fe + HQSO4 — FGSO4 + HzT
2A1 + 3H2804 — Alz(SO4)3 + 3H2T

Tir pt => sé mol H, =x + 1,5y = 0,4 (IT)

- H,SO, déc néng hoa tan ca 3 kim loai:

2Fe + 6HQSO4 — Fez(SO4)3 + 3SOzT + 6H20

2A1 + 6HZSO4 — Alz(SO4)3 + 3SOzT + 6H20

Cll + 2stO4 — CUSO4 + SOzT + 2H20
Tir PTHH => s6 mol SO2 = 1,5x + 1,5y + z = 0,55 (III)
Tu (LILIID) ta c6 HPT

]'5634: + 27y + 64z = 17,4 J'x:D,l
<X + 1,5y= 0,4 —.y=0,2
ll,Sx + 1,5y +z = 0,55 lzz(),l

=> Khéi lwong cta sit ban dau 13 : mg. = 0,1. 56 = 5,6 (gam)
=> Khbi lugng ciia nhém ban dau 13 : my = 0,2. 27 = 5,4 (gam)
=> Khéi luong ctia dong ban dau 14 : mc, = 0,1. 64 = 6,4 (gam)
4.3. Bai tip van dung
Bai 1: Cho 10 gam hdn hop kim loai Al, Mg, Cu hoa tan bang dd HCI du thu dugc 9,916 dm® khi
(dktc) va dd A, chit rdn B, loc liy chat B dem nung dén khdi lugng khong doi thu duoc chat rén can
nang 2,75 gam.
a) Tim % vé khdi luong cua timg K1 ¢6 trong hdn hop ban dau.
b) Tim thé tich dd HCI 0,5M can dung.
¢) B6t chay hét 10 gam hdn hop trén. Tim thé tich oxi can ding.
Huwéng din giai
My, 3491;3 =0.4(mol) Neyo= _27
Goi a, b, ¢ 1an luot 1 s6 mol cua Al, Mg, Cu (a, b, c >0)
Cu + HCIl — khong phan ung

=0,034375(mol )
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—_—

2A1 + 6HCI 2AICL + 3H,T (2)
a 3a a 1,5a

Mg + 2HCI MeClL + H,® (1)
b 2b b b

2Cu + 0, € 2Cu0 (3)

C C

27a+24b+64c=10
1.5a+b=0.4

Theo dé ta cé: = 0,034375

Giai HPT tréntac6: a=0,2; b=0,1; c= 0,034375.

0,227 o 0,124 o

Pamyg 1007 Sy =y 100%=24% g | =1009%—(54+24)=22%
_0,8_

b/ ZnHCI(')3a+2b:3'0’2+2'0’]‘:0J8(m01)=> Vdd_O_,S_l’G(l)
¢ 4AL + 30, T 2ALO: (6)

a 075

2Mg + O, Pl MO (5)

b 0,5b

2Cu + 0, €7 200 (4)

C 0,5¢

an’Z,O,75a+0,5b+0,5020,2171875(mol):>‘vr{}: =0,2171875.24,70= 5,384(1)

Bai 2: Hoa tan 20 gam hdn hop Cu, Fe, Mg bang H,SO, lodng tao khi A, dd B va chat ran C. Thém
NaOH du vao dd B, suc khong khi dén khi hoan toan thu dugc két taa D, loc 1dy két tia D dem nung
dén khdi lugng khong ddi thu duoc chat ran E ning 24 gam. Liy chit ran C nung trong khong khi dén
khéi lugng khong ddi thu dugc chét ran F ning 5 gam.
a) Xacdinh A, B,C, D, E, F.
b) Tim % khéi lwong ctia mdi kim loai trong hdn hop ban dau.
¢) Bét chay hoan toan 20 gam hdn hop thi can dung bao nhiéu lit khong khi.

Huwéng din giai
Goi a, b, ¢ 1an lugt 14 s6 mol cua Cu, Fe, Mg (a, b, c>0)
Cu khong phan tng voi H,SO4

Fe + HzSO4 FGSO4+ Hz(l)
b b b b

Mg + H,SO:  MgSOs+ H(2)
c c c c o
khi A: H,  dd B: H.SO4 du, MgSO,, FeSO4  chat ran C: Cu

FeSO, + 2NaOH Na,SO; + Fe(OH), (3)
b 2b b b

—

MgSO4 + 2NaOH Na,SO4 + Mg(OH),(4)
C 2c C C

—

HQ’SO4 + 2NaOH NaZSO4 + HzO (5)
Két tua D: Fe(OH), va Mg(OH);,

4Fe(OH), + 0, € 2Fe,0; + 4H,0 (6)
b 2b 0,5b b
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Mg(OH), € MgO + H:0 (7)
C C
Chat rdn E: MgO va Fe,0;

2Cu +0, € 2Cu0 (8)
a a
Chat ran F: CuO

_nCuO:%:O,OGZS(mol)

Tt (5) (6) ta co: 0,5b.160 + 40c = 24 (g)
Theo dé ta c6: 64a + 56b + 24¢ =20
a=10,0625
Giai HPT trén ta co: a = 0,0625; b=0,2; ¢c=0,2
_0,625.64 _ _0,2.56 _
%CU—ZO—IOO%—ZO% %Fe—ZO—IOO%—SG% %MQZIOO—(20+56):24%
2Cu + 0, £ 2Cu0 (6)
a 0,5a

3Fe + 20, € Fes0s (4)
c 2¢/3

Mg + 0, £ 2MgO (5)
b 05b

Zn 60,5a+%+0,5b:m(m01)
0,

Vo= 0,79375
LT3 V, =6.56.5=32,79(1)
Bai 3: Hoa tan hoan toan 8,32 gam hdn hop X gdm MgCO5 va FeCOj; vao 50ml dd HCI (D=1,28g/ml)
thi thu dugc dd Y va thoat ra 1,792 lit CO, (dktc). Nho dd AgNOs ldy du vao %4 dd Y, thi thu duoc
14,35 gam két toa trang.
a) Tinh khdi lvong mdi mudi c6 trong hdn hop ban dau.
b) Tinh ndng do % ciia dd HCI ban dau.
¢) Tinh ndng d6 % cua cac chat c6 trong dd Y.

Huéng din giai
Goi a, b, ¢ 1an luot 14 s6 mol ciia MgCl,, FeCl, va HCI du (a, b, ¢ >0)

—_—

24,79 =6,56(])

1,792 14,35
0,525 =0,08(mol | "= 153 5 =0,1(mol )
MgCO,+ 2HCI  MgCl + H,0 + CO; (1)

a 2a a a
FeC03 + 2HC1 FCC12 + HzO + C02 (2)
b 2b b b
childy 5 dd Y
2AgNO; + MgCl, Mg(NOs), + 2AgCIY (3)
a a2 a2 a
2AgNO; + FeCl Fe(NOs), + 2AgCIV (4)
b b/2 b/2 b
tr(3)va(@) tacéa + b =0,08<0,1 =>HCl du
AgNO; + HCI HNO; + AgCIV (5)
C C C C
tir (1) va(2) ta co a+ b =008
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tur (3), (4), (5) ta co: a+tb+c=0,1
Dé ta co: 84a+ 116b = 8,32
Giai HPT trén ta c6: a= 0,03 b=0,05 c=0,02
Mygc0,=0,03.84=2,52(g) Mo, =0,05.116=5,8(g)
Y. 12a+2b+2c=0,06+0,1+0,04= 0,2(mol)

7,3
C%ddHCl=22
My =0,2.36,5=7,3(g) _ My =50.1,28=64(g)__“ " 64

Tir (1) va (2) ta c6 "™Mecl, :a:o,o3(mol):>mFeC,2:0,03.95:2,85(g)
Npee, =b=0 05(mol):>mFeC, =0,05.128=6,35(g)
Mygspy =Myt Mygpre ) —m Meo, =(8,32+64)-0,08.44=68,8(g)

2,85 %=4,14% %FeC12:6’35 %= 923% % d:MIOO%:Bl,H%
68,8 68,8 ' 68,8

9

Bai 4: Cho 40 gam hon hop Al, ALOs;, MgO. Hoa tan hon hop bang 300ml dd NaOH 2M vtra da thu
dugc 7,437 dm’ khi A, dd B va chit ran C.
a) Tim khéi luong chat ran C.
b) Tim % khdi lwong cta cac chét ¢é trong hdn hop.
¢) Liy 5 gam hdn hop hoa tan bang dd HC1 du. Tim khéi lugng dd HCI 5% can dung.
Hwéng din giai

%=11,4%

% MgCl,=

7,437
n, =——— =0,3(mol
Nyaor=0,3.2=0 6(mol) 24,79 3 {mot)
Goi a, b, ¢ 1an lugt 1 s6 mol cua Al, ALO; va MgO (a, b, ¢ >0)
2A1 + 2NaOH + 2H,0O 2NaAlO, + 3H, (1)
a a a 1,5a
AlLO; + 2NaOH 2NaAlO; + H,O (2)
b 2b )
Khi A: H, dd B: NaAlO, ran C: MgO
Tur (1) va (2) ta co: a+2b=0,6
‘ 1,5a=0,3
Theo d¢ ta co: 27a+ 102b + 40c = 40
Giai HPT trénta c6: a=0,2 b=0,2 c=0,355
0,2.27 _0,2.102
% = 20 ———100=13,5% A)AI 0,~ 10 ————100=51% %MgO:]‘OO_(]‘3’5+5]‘):35’5%
_40_ _a _ . _b _ _c
Liy 5 gamhdnhop 8 Ag ALOs 8 Moo 8
2A1 + 6HCI 2AICl; + 3H;
a/8 3a/8
AlLO; + 6HCI 2AI1Cl; + 3H,O
b/8 6b/8
MgO + 2HCI MgCl, + H,O
c/8 2c/8
Z 0 3a+6b+2c 0,6+1,2+0,71
Nhal 8 8
(0,6+1,2+0,71).36,5.100
>mddHC15% 35 ) =229,0375(g)

Bai 5: Hon hop X gom ba kim loai Al Fe, Cu.
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Cho m gam hdn hop X vao dung dich CuSO4 (du) sau khi phan tng xdy ra hoan toan thu duoc 35,2 gam
kim loai. Néu ciing hoa tan m gam hén hop X véo 500 ml dung dich HCI 2M dén khi phan tng xay ra
hoan toan thu dugc 9,916 lit khi H, (dkc), dung dich Y va a gam chét ran.
a. Viét cac phuong trinh phan tmg xay ra va tim gia tri ctia a.
b. Cho tir tir dung dich NaOH 2M vao dung dich Y va khudy déu dén khi thay bat dau xuat hién két tia thi
ding hét V, lit dung dich NaOH 2M, tiép tuc cho tiép dung dich NaOH vao dén khi luong két tiia khong co
su thay doi nita thi luong dung dich NaOH 2M d3 ding hét 600 ml. Tim céac gia trim va V.

Huwéng din giai
35,2 9916

nCu:64 =0,55(mol) ny. =247 =0,4(mol)

Goi a, b, ¢ 1an lugt 14 s6 mol cua Al, Fe va Cu (a, b, c>0)

—_—

2A1+ 3CuSO;, AL(SO4); + 3Cu (1)
a 1,5a 0,5a 1,5a

—

Fe + CuSO; FeSO, + Cu (2)
b b b b
tur (1), (2) taco: 1,5a+b+c=0,55 (II)

2Al + 6HC1 2AICl; + 3H, (3)
a 3a a 1,5a

—_—

Fe + 2HCI FeCl, + H, (4)
b 2b b b

=2 3 >2 .
tr (3), (4) ta c6 MHAI= 2 MH, 13 theo d& THE1™ <M, vay HCI du Al, Fe phan trng hét
vay 1,5a+b=0,4 (II)

tir (1), (I) ta ¢6 ¢ = 0,15 Mc

nuq=0,5.2=1(mol)

.=0.15.64=9,6(g)

HCI + NaOH NaCl + H,O (5)

0’2 092 r r U 1 r

Khi phan tng (5) két thuc, két ttia bat dau xuat hién. Lugng NaOH da dung trong phan ung (5) la: 0,2

0,2

mol. SuyraV,= 2 =0,1 lit.

AICl; + 3NaOH 3NaCl + AI(OH); (6)
a 3a a

FeCl, + 2NaOH 2NaCl + Fe(OH).(7)
b 2b b

Al(OH); + NaOH NaAlO, + 2H,0 (8)
a a a

Sau khi két thiic cac phan tng (6), (7), (8) luong két tiia khong c6 su thay doi nira.
S6 mol NaOH di thyc hién & cac phan tng (5), (6), (7), (8) 1a:
02+3x+2y+x=12mol = 4x+2y=1mol > 2x+y=0,5 (¥¥%)
Tu (*), (**) taco: x=0,2mol, y=0,1 mol.
Khdi lugng ciia hdn hgp X ban dau la: m=0,2. 27 +0,1. 56 + 9,6 = 20,6 gam.
Bai 6: Cho hdn hop Mg va Al tac dung véi 200ml dd ZnSO, 0,3M (luong du) thu duoc chit rin A va
dd B, chat rin A tan hoan toan trong dd HCI giai phong lit khi & dktc. Pem dd B tac dung véi dd
NaOH du thu dugc 0,87 gam két taa.
a/ Viét PTHH
b/ Tinh khéi lvong mdi kim loai trong hén hop.
Huwéng din giai

1,L11555 0.045(mol)

n, =— """ =
nZnSO4:0’2-O»3:0,06<mOl) i, 14.?‘}
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Goi a, b, c 1an luot 1a s6 mol ctia Mg, Al va ZnSO,4 du (a, b, ¢ > 0)

Mg+7ZnSO.  MgSOs + Zn (1)
a a a a
2Al + 3ZnSO, Al(SO.); + 3Zn (2)
b L5b 0,5b  1,5b
Chatran A : Zn dd B: ZnSO, du, MgSO4, Al(SO4)s
Zn + 2HCI ZnCL + T (3)
a+1,5b a+1,5b
MgSO, + 2NaOH Na;SO; + Mg(OH), ¥ (4)
a 2a a a
Al(SO.); + 6NaOH 3N2,S0; + 2AI(0H);¥ (5)
0,5b 3b 1,5b b
ZnSO, + 2NaOH Na,S0; + Zn(OH),¥ (6)
Zn(OH), + 2NaOH Na:ZnO, + 2H,0 (7)
Al(OH); + NaOH NaAlO, + 2H,0 (8)
0,87
a=n =—=-=0,015(mol
T (5)tace: 91Ok 58

T (5)taco:a+ 1,5b=0,045 thay a=0,015 vao trén ta c6 b = 0,02
VélymMg:o,o15.24:0,36(9) m,=0,02.27=0,54(g)

Bai 7: Cho 14,3 gam hdn hop gdm Mg, Zn, Al tac dung véi 800ml dd HCI 3M.
a) Chtrng minh ring sau phan Gmg van con du axit.
b) Néu phan tmg thoat ra 12,395 lit khi (dktc). Tinh khdi luong mdi kim loai trong hén hop ban dau,
biét nw, va nz, co ti1é1a 1:1.
¢) Tim thé tich dung dich dong thoi cia Ca(OH), 3M va Ba(OH), 2M can ding dé trung hoa luong
axit con du.

Hwéng din giai

"} ¥
n, :1“""_?5 =0.5(mol)
a)nHCl:0,8.3:2,4(mol) * 24,79
~ hh:14’3:0,6(m01)
Gid str hon hop chi c6 Mg 4

Mg + 2HCI MgCl, + H,

Tu PTHH ta théy ctr 0,6 mol Mg chi can 1,2 mol

Theo dé s6 mol HCI = 2,4 mol gip 4 1an s6 mol Mg

Ma s6 mol Mg 16n hon s6 mol ctia hdn hop vay sau phan tmg van con du HCI
b) Goia, b, ¢ lan luot 13 s6 mol cua Mg, Znva Al (a, b, c > 0)

Mg + 2HCI MgCl, + Ha (1)
a 2a a a

Zn + 2HCI ZnCl, + H, (2)

b 2b b b

2A1+ 6HCI1 2AICI; + 3H, (3)
c 3c c 1,5¢

tr(l) (2)(3)tacd: a+b+1,5¢=0,5
theo dé ta co: 24a+ 65b+27¢c =143
a=b
gidi HPT trén ta c6: a= 0,1 b=0,1 c=0,2
my,=0,1.24=2,4(g) ~ m,=0,1.65=6,5(g)  m,=0,2.27=5,4(g]
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Goi a lit 1a thé tich Ca(OH), va Ba(OH),
=n =3a =n =2a

Ca(OH), +2HCI  CaCl, + H:0 (4)
3a 6a

Ba(OH)z +2HC1 BaC12 + HzO (5)
2a 4a
2a+2b+3¢=0,2+0,2+0,6=1(mol)=n,,,du=2,4—1=1,4(mol )

Tu (4) va(5) taco 6a+4a=1,4 a=0,14(lit) = 140(ml)
Bai 8: Cho hdn hop A gom Na, Al, Mg.
+ Cho m gam hdn hop A vao nuéc du thi thu duoc 8,96 1it Ha.
+ Cho m gam hdn hop A viao NaOH du thi thu duge 15,68 lit H..
+ Cho m gam héon hop A vao HCI du thi thu duoc 26,88 lit H,.
Tim m va % vé khéi luong mdi kim loai trong hdn hop.

Hudéng din giai

Ca(OH), Ba(OH),

8,9 15,68

26,88
n, = =0,4(mol) n,= =0,7(mol) n, =———=1,2(mol
H, 22,4 (mol) H, 22,4 (mol] H, 22,4 (mol]
Goi a, b, ¢ 1an luot 12 s6 mol cua Na, Al, Mg (a, b, ¢ > 0)
+ Khi A vao H;O du:
2Na + 2H20 2NaOH + H2
a a a 0,5a
2Al1 + 2H,O + 2NaOH 2NaAlO, + 3H,
a a a a 1,5a
+ Khi A vao dd NaOH du:
2Na + 2H,0 2NaOH + H,T
a a a 0,5a
2Al(du) + 2H,0 + 2NaOH INaAlO, + 3H,T
b b b b 1,5b

vi thé tich H, & TN, > thé tich H, & TN, vay & TN, Al con du, & TN, Al tac dung hét
vay to TN, tacd: 0,5a+ 1,5a=0,4 = a=0,2 (mol)
0 TN, taco: 0,5a+1,5b =0,7 = b=0,4 (mol)

+ Khi A vao dd HCI du:
2Na + 2HCI 2NaCl + H,T
a a a 0,5a
2A1 + 6HCI 2AICL + 3H,T
b 3b b 1,5b
Mg + 2HCI MgCl, + H,T
C 2c C C
tir cac PU trén ta c6: 0,5a+ 1,5b+c=1,2
thay a=10,2 b=04 taco:c=0,5
m,,=0,2.23=4,6(g) m,,=0,4.27=10,8(g) my,=0,5.24=12(g)
m,, =4,6+10,8+12=27,4(g)
_ 4,6 _ 10,8 _
=y g 100=16,79% Yoy =) 100239,42% g =100-(16,79+39,4)=43,81%

Bai 9: Cho hdn hop gom KCl va KBr tac dung vira du v6i dung dich AgNOs, 1am khé két tua dén khi
luong khong doi, thay khéi luong két tiia nay bang khdi lugng ciia AgNO; da phan tmg. Tim % vé
khéi lwong KCI va KBr trong hdn hop ban dau.

BAI GIAI
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Cach 1:
Goi a, b 1an luot 1a s6 mol cia KCI1 va KBr

—_—

KCl + AgNO; KNO; + AgCl

a a a
KBr + AgNO; KNO; + AgBr
b b b

tr 2 PTPU trén ta co:
143.5a + 188b = (a+b)170
a_18 _0.36

Bién ddi ta cob 26.5 0.53
Dua vao ty s0 trén ta c6 thé tinh ti I¢ % nhu sau:

o KCl= L 30X74.5 x100%=29,83%
(0.36x74.5)+(0.53x119)

% KBr=100%—29.83%=70.17%

Cach 2:

Gia st s6 mol hdn hop KClI va KBr 1a 1 mol

Goia, b lan luot 1a s6 mol ctia KCI va KBr

—

KCl + AgNO; KNO; + AgCl¥
a a a a

KBr + AgNO; KNO; + AgBr¥
b b b b

theo dé ta co: (a+b)170= 143,52+ 188b ->
143,5a + 188b =170
{a +b=1
gidi HPT tacoa=0,36 b=0,53

% KCl= 0.36x74.5 x100%=29,83%
(0.36x74.5)+(0.53x119) - % KBr=100%—29.83%=70.17%

Bai 10: Cho m, gam hén hgp gdm Na,CO; va K,COs hoa tan m; gam hén hgp vao 61,8 gam H,O thu
dugc dd A. Cho A tic dung voi dd HCI du thu QUqc,chﬁt khi, cho khi nay hap thy vao 500ml dd
Ba(OH), 0,5M thi thu dugc m, gam két tua, loc lay két tua, dd con lai dugc trung hoa bdi 50ml dd

NaOH 2M. Biét "
a) Tim m; va m,.
b) Tim nong do % cua dd A.

K,c0,=2,604my, co,

‘ , Hwéng din giai
Goi a, b 1an luot 1a so mol cua Na,CO; va K,COs (a, b> 0)

nBa(OH)2:0’5'0’520’25(m01) nNaOHZO,OS.ZZO,l(mOl)
Na;CO; + 2HCI  2NaCl + H,0 + CO, (1)
a 2a 2a a
K.CO; + 2HCI 2KCl + H,0 + CO; (2)
b 2b 2b b
CO, + Ba(OH), BaCO;¥ + H,0 (3)
02  (0,25-0,05) 0,2
2C0, + Ba(OH), Ba(HCO), (4)
0,1 0,05 0,05
Ba(HCOs), + 2NaOH Na,CO; + BaCOs¥ + 2H,0 (5)
0,05 0,1

Tir (1), (2), (3), (4), (5) tacd: a+b =02+ 0,1 = 0,3 (mol)
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T (3) ta co: m2:mBaC03:0,2-197239,4(9)
oo db ta o6 Mi,co,=25604my, o =138b=2,604.1060=276,024a-138b=0

Giai HPT: a+b=0,3
276,024a —138b=0
Taco: a=0,1;b=0,2
My co,=0,1.138=13,8(g)  my, ¢, =0,2.106=21,2(g)
m,=13,8+21,2=35(g)
35

My, =35+61,8=96,8(g)__C oan=gg g 100%=36,16%

PHAN C: BAI TAP TU CAC PE THI CHON LQC
Cau 1 (HSG Thai Binh 2021-2022)
Hoa tan m gam Ba trong 500 ml dung dich HC1 1M phan tmg két thuc thu duoc dung dich Y va 7,84
lit hidro (dktc). C6 can Y thu duoc m, gam chat ran khan Tinh m, va m.
Huwéng din giai
Nug =05 (mol)

=28 635 (mol)
: T4

Céc phan tmg c6 thé xay ra 1a
Ba + 2HCl — — BaCl, +H, (1)

025~ 05 — 025 — 025 (mol)
Ny, @ =025 (mol) <0,35 (moal)

= (06 xay ra phan ng Ba tac dung véi H,O.
Ba + 2H,0 — — BaOH), +H, (2)

0,1 — 01 <« 01 (mo)
m =0,35x137 =47,95 (gam)
m, =0,25x208 +0,1x171 =69,1 (gam)
Céu 2 (Pé HSG huyén Pik Po (Gia Lai), nam hoc 2013-2014)): Cho 11,70 gam hon hgp bot Mg,
Al (s6 mol Mg = % s6 mol Al) tan hét trong 504 gam dung dich HNO; 20%. Sau khi phan tng két thuc
thi thu dwoc mot dung dich X va thoat ra 5,736 lit (dktc) mot chit khi duy nhat khong mau va héa nau
trong khong khi.

a) Trong dung dich X c¢6 con HNO; du khong ?

b) Tinh ndng d6 phan trim ctia mdi chit tan trong dung dich X.

Huwéng din giai

Ny

Phan tich:

Pé cho khi duy nhdt héa ndu trong khéng khi, dé la khi NO. Tuy nhién hoc sinh thuong nham* khi
duy nhdt” véi “san pham khir duy nhdt”. Liéu trong dung dich X ¢6 mudi amoni (-NH,) hay khéng ?
i Al va Mg déu la kim loai manh nén kha nang nay rat dé xdy ra).

Lam thé nao biét phdn g cé tao mudi amoni hay khong? Mét trong cdc cach don gidn la s dung
quy tic héa tri. Xét ca qud trinh thi Al va Mg trao doi héa tri véi nguyén té N trong cdc san pham khir
(tao NO g véi do giam héa tri bang: 5-2 = 3; con tao NH,NO; c6 do giam héa tri bang (5 1)12 =
8).

Theo quy tic hoa tri ta c6: Nal 3+ Mvg 2 =NHaNO3 B+Nyo 3
Loi gidi:
5376 504 -20
a) nNO = > 4 =0,24 (nmol) ; nHNo3 :m =16 (rml)

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 31



Giio Vién Soan: Lé Vin Thing - 0989821735
11,7
Nvg :m =015 (mol) =>n,, =0,15-2=0,3 (mol)
Céch 1: Str dung bao toan mol nguyén t6.
Céc phuong trinh phan tng c6 thé xay ra:
3Mg + 8HNO3 - 3Mg(NO3)2 + 4H20 + 2NO
Al + 4HNO; — AI(NOs); + 2H,O +NO
4Mg + 10HNO3 - 4Mg(NO3)2 + 3H20 + NH4NO3
8Al +30HNO; — 8AI(NOs); +9H,O + 3NH4NO;
Goi x 1 s6 mol NH,NOs (néu c0)
Phén tich hé s ta thay:

Mnos (phan img) = Mo + 10Ny o5 = 400,24 + 10x = (10x + 0,96)

Bao toan mol Mg,Al = MgiNoz);= 0,15 (mol) ; MaiNo3)3= 0,3 (mol)
Bao toan mol N = 10x + 0,96 = 0,1502 + 0,303 + 0,24 + 2x = x=0,06
Vay "uNoy (phan tmg) = 1000,06 + 0,96 = 1,56 (mol) < 1,6

Véy trong dung dich X con du HNO;
Céch 2: Su dung quy tdc hoa tri 7 i

Xét ca qua trinh Al (hoa tri 3), Mg(hda tri 2) trao do6i hoa tri voi N trong cac san pham: NH4NO;
(d6 giam hoa tri = 8) va NO (d9 giam hoa tri = 3).

Goix la sé,mol NH4NO;.

Theo quy tac hoa tri ta c6: 0,1502 + 0,303 = 0,2403 + 8x = x = 0,06 (mol)

Theo ptpu: Mno3 =% o * 10MH no5 = 400,24 + 1000,06 = 1,56 mol

(Hoic bao toan mol nguyén t6 N van tim duoc 1,56 mol HNO; pur)
b) Dung dich X: 0,06 mol NH4sNO3; 0,15mol Mg(NOs),; 0,3mol AI(NOs)s; 0,04 mol HNOs (du)

Myx = 11,7 + 504 — 0,24030 = 508,5 gam

Nong do % cac chét tan trong dung dich X:

015148 _03-213
C%y aNO32 = 5085 100% =4,37%; C%,, AINO3); = 5085 100% =12,57%

0,06 -80 0,04 63
Cougnos = gog s 100%=094%; Coyyo,(00) =22

Cau 3 (Trich HSG lop 9 tinh Gia Lai, nam hoc 2003-2004):
Chia 15 gam hdn hop Mg va Al thanh hai phan bang nhau:

—Phén 1: cho vao 600ml dung dich HCI néng dd x(M) thu dugc khi A va dung dich B, ¢6 can dung
dich B thu duoc 27,9 gam mudi khan.

—Phéan 2: cho vao 800ml dung dich HCI c6 néng dé x(M) lam tuong ty thu duogc 32,35 gam mubi
khan.

Tinh VH2 (dktc) & thi nghiém 2; tri s6 x; phan traim khdi lugng ctia mdi kim loai trong hdn hop ban

-100% =0,5%

dau. Cho hiéu suét cac phan timg 100%.
Hwéng din giai
Phan tich:
Mdu chot: néu & TN, kim loai hét, thi khi ting lrong axit sé khéng ting lwong ran. Néu ¢ TN, axit

hét thi lwong muéi ¢ TN, phdi gdp 8/6 lan hwong mudi & TN..
Loi gidi:

So sanh TN, va TN, thay:

Khi ting lugng HCI ma luong mudi con ting, ching t6 TN, kim loai du

32,35

s, 890 ~13>222 511 ohy . . A
Mat khac: 600 20,7 »+. chiig té6 TN, HCI du, kim loai hét.

* Xét thi nghiém 2:
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Goi a,b lan lugt 1a s6 mol Al, Mg trong 72 hon hop.
2Al1 + 6HCl1— 2AICl; +3H, T

a a 1,5a (mol)
Mg + 2HCl— MgCIZ + H, T
b b b (mol)
32,35- 7,5 _
Mapstng ~Na = 355 =0,7 (mol)

7 0,7
The tich Hy 6 TNz Vi, (tn2) == 22,4 =784 it

Theo dé va theo ptpu, ta co:

27x + 24y =17,5 (1) ; 133,5x + 95y = 32,35 (2)
Giai h¢ phuong trinh (1,2) duge: x=0,1;y=0,2
Phén traim mdi kim loai trong hdn hop:

01-27
oMy == 5 100% =36% ; %m, =100%- 36% =64%

27,9 0,6
nHCI(TN1) :?35 0.7~0,6 (mol) = x= 0,6 =uM)

Céu 4 (22 CP BDHSG-NDPH) Hon hop (A) gdbm 3 kim loai X, Y, Z déu c6 hoa tri n. Hoa tan 6,6 gam
hdn hop (A) trong 75 gam dung dich HCI 14,6 %, sau khi phan ung két thuc, 1am bay hoi hoan toan
hdn hop sau phan tng thi thu dugc 16,35 gam mudi khan.

a) Chirng minh rang hdn hop kim loai khong tan hét.

b) Tinh thé tich khi H, sinh ra (dktc).

Huéng dén giai

14675
100 -36,5

bat kim loai dai dién 1a R; goi a la s6 mol R phan tng.

2R + 2nHCI— 2RCl, + nH, T

a an a (mol)
Gia sir lugng HCl tac dung hét. = an = 0,3 (mol)
Theo dé ta co: al(Mg + 35,5n) = 16,35 => aMg + 35,5an = 16,35
Hay allMg = 16,35 —35,500,3 = 5,7 gam < 6,6 gam = kim loai khong hét.
1 03

Hy =5Ma =— =01 (mol) = v, =0,15.24,79=3,7185(lit)

Céu 5 (22 CPBDHSG-NPH) Cho 5,44 gam hon hop Mg va Fe tac dung véi dung dich lodng gdm
axit sunfuric va axit clohidric. Két thuc phan tmg thu dwoc dung dich X. Liy dung dich X cho tac dung
v6i 300ml dung dich KOH 2M thu dugc chit rin Y va dung dich Z. Dé trung hoa luong KOH du trong
Z thi cn dung 100ml dung dich HCI IM.
Chtrng minh rang hdn hop kim loai da tan hét trong dung dich axit.
Huwéng din giai

S6 mol HCI: Ny =0,3 (mol)

n

Phan tich: ) ) ) o
Bady la bai tdp hay, doi hoi hoc sinh ¢6 kha nang phan tich tot. Mau chot cua bai todn ¢ cho tong
lwong (H>SO,, HCI) ban dau + 0,1 mol HCI cho thém sé vira du tac dung voi 0,6 mol KOH. Day la co
so de tinh tong so mol HX (neu dat 2 axit ban dau la HX).
Loi gidi:
S6 mol: Nkon =0,302 = 0,6 (mol) ; nue=0,1.1=0,1 (mol)
bat M 1a kim loai dai dién cho Mg, Fe
544 0007<n,, < 544
56 24
Goi cong thuc tuong duong cua axit la: HX
M+2HX—->MX; + H, T (1)

~0,227 (mol, max)
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Dung dich X ¢6 MX; va c6 thé co HX du.
HX + KOH —-— KX + H,O (2)
MX, +2KOH ——2KX + M(OH),! (3)
HCI (thém) + KOH - — KCl+ H,O (4)
0,1— 0,1 (mol)
Theo cac phan tng (3,4), co:
Ny =Nkon (2,3)=0,6 - 0,1 =0,5 (mol) = s6 mol HX ban dau.
Gia sir ¢ phan tng (1) kim loai con du.
05
2
Vi ki ™ NkLmay NN gid thiét trén sai.
Vay sau phan tmg hdn hop kim loai tan hét.
0 Luuy: Cé thé giai theo bao toan mol nguyén to, nhu sau:
Xet ca qua trinh thi san pham cudi cung gdm: M(OH),, KX, KCl
Béo toan mol CI = s6 mol KCI = 0,1 (mol)
Bao toan mol K = s6 mol KX = 0,6 — 0,1 = 0,5 (mol)
Bao toan mol X = s6 mol HX ban dau = 0,5 (mol)

1
n (phan tng) = = nHCI —— =0,25 (mol) > 0,227 (mol)

Céu 6: (22 CPBDHSG-NPH): Ngudi ta tién hanh céac thi nghiém sau:

— Thi nghiém 1: Cho m; gam Fe hoa tan trong dung dich HCI, sau phan tmg dem c6 can hdn hop thi
thu duogc 6,2 gam chét ran khan.

— Thi nghiém 2: Cho hdn hop gdm m, gam Fe va m; gam Mg vao dung dich HCI cung lugng nhu
trén, sau khi c6 can thi thu dugc 6,68 gam chat ran khan.

Biét rang mdi thi nghiém déu thoat ra 896ml khi (dktc) va gia thiét Mg phan tng voi HCI xong m&i
dén Fe phan tng v6i HCL.

Chiing minh & thi nhiém 2 kim loai Mg tan hét. Tinh gia tri m;, m,.

Huwéng din giai
Phan tich:

Pé cho s6 mol H; o moz TN bang nhau (0,4 mol) do do s6 mol HCI phan itng ¢ 2 TN ciing bang
nhau. Can heu y: chdt rdn sau c6 can chia han la mudi, vi khong biét kim loai c6 hét khong? Huwdng
gidi cdc bai kiéu nay la ding phwong phdp tang giam khoi heong hodc ting giam khoi lwong.

Loi gidi:

* Cach 1: S6 mol H, & mdi thi nghiém: Ny, = 2'2 2 ~0,04 (mol)

* Xét thi nghiém 1:
Fe + 2HCl1— FeCl, + H, T
0,04 0,08 0,04 0,04 (mol)
Mee(du) = m ran — mFeCl, = 6,2 — 0,04.127 = 1,12 (gam)

Tong khdi luong Fe ban dau: m, = 0,04056 + 1,12 = 3,36 gam
* X¢ét thi nghiém 2:

Mg + 2HC1 - Mng + H2 T

Fe + 2HCl— FCCIQ + H, T

S6 mol HCI = 2 M1y = 200,04 = 0,08 (mol)

Theo bao toan khdi luong, ta cO: Mkim loai) + Muct = Mgy T Mi2
< 3,36 + m, + 0,08036,5 = 6,68 + 0,0402
= m, = 0,48 (gam)
® Cach 2:
—Thi nghiém 1. Fe + 2HCl1— FeCl, + H, T
0,04 0,08 0,04 0,04 (mol)
Theo bao toan khoi luong, ta co:
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m; + Mo=m(rén) © m, +0,08035,5 = 6,2 =>m, = 3,36 (gam)
—Thi nghiem 2: Mg + 2HCl— MgCl, + H, T
Fe + 2HCI— FeClz + H, T
Vi lugng Cl trong chat ran & TN, va TN, nhu nhau nén ta co:
m; = Mg (TN2) — men (TN)) = 6,68 — 6,2 = 0,48 gam)
S6 mol Mg = 0,48: 24 = 0,02 (mol) < s6 mo H, = 0,04 (mol)
Vi Fe di phan tmg, nén Mg tan hét.
Ciu 7 (22CPBDHSG-NDPH): Hoa tan hoan toan 26,15 gam hdn hgp MgCl, va CaCl, vao 223,85 gam
nudc duge dung dich X. Cho toan by X tdc dung véi 500ml 1it dung dich Na,CO; 0,6M thi théy xuat
hién két tua Y. Biét phan ing xay ra hoan toan.
a) Hay chimg minh rang luong két tia Y thu duoc di dat tdi da.
b) Khi cho toan bo X tac dung voi dung dich AgNOs du thi thu duoc 71,75 gam két taa tring. Tinh
ndng d6 phan trim cac chat tan trong dung dich X.
Huéng din giai
a) Cac phuong trinh phan ung:
C&Clz + N32CO3 - CaC03 1+ 2NaCl
MgClz + N32CO3 - MgCO3 1+ 2NaCl
Khoang s6 mol ctia chét tan trong dung dich X la:
26,15 26,15
111 ~0,236 < nMgCI2+CaCI2 <W ~0,275(mol)
S6 mol Na,CO; = 0,500,6 = 0,3 (mol)
Vi s6 mol CO; = 0,3 > s6 mol kim loai max = 0,275 (mol) nén mudi clorua phan tmg hét. Do d6
két tia Y thu duoc dat tdi da.
b) Goi x,y lan luot 1a s6 mol MgCl,, CaCl,

X 2x (mol)
CaCl, + 2AgNO; — 2AgCl! + Ca(NO;),
y 2y (mol)

Taco: 95x+ 111y =26,15(1); 2x+ 2y ="71,75:143,5=0,5 (2)
Giai phuong trinh (1,2) dugc: x=0,1;y=0,15
Khdi lugng dung dich X 1a: 26,15 + 223,85 =250 gam
Nong d6 % cac chét tan trong dung dich X:
019

'11
. = . 0 ="
C%umgcl, 100%=3,8% ; C%cyq, 0141

Céu 8 (22-CPBDHSG-NPH): Hoa tan 27,80 gam hdn hop Al, Fe, Zn (ty 1& s6 mol twong tng 1:1:3)
trong 800 ml dung dich lodng chtra HC1 0,375M; H,SO, 0,5625M. Sau khi phan tng két thuc thu duoc
mot dung dich X.

a) Sau phan ung kim loai hay axit con du ? tinh thé tich khi H, sinh ra (dkc).

b) Dung dich X tac dung téi da v6i V(lit) dung dich hdn hop chira NaOH 0,4M; Ba(OH), 0,2M.
Tinh V?

100%= 6,66%

Huéng din giai
Phdn tich: ) ) . o )
Dady la bai todn c6 tat ca cdc chat ban dau déu biét s6 mol, vi vdy cach don gian la so sanh s6 mol

hoa tri cua cac goc axit voi s6 mol hoa tri cac kim loai sé biet dwoc kim loai hay axit con du.
Loi gidi:
a) Ny =08-:0,375=0,3 (mol) ; Muyso, ~0,800,5625 = 0,45 (mol)
Goi x 12 s6 mol ciia Al = Nge =X(M0Ol) 5 ;- =3x(mol)
Theo dé ta ¢6: 27x + 56x + 6503x =27,8 = x=0,1 (mol)
So sanh hoa tri cia kim loai va 2 géc — Cl, =SO; ta thay:

0,103 + (0,1 +0,3)I2=1,1 < 0,301 +0,4502=1,2
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Viy sau phan tmg kim loai tan hét, axit con du
bat cong thirc twrong duong cuia axit: HY
2A1 + 6HY — 2AlY; + 3H,T
Fe + 2HY —FeY, + H,T
Mg + 2HY — MgY2 + Hz T
Theo cac phuong trinh phan g ta co:

Ny, =Ly + Mg+ My = 0,101,5 + 0,1 + 0,3 = 0,55 mol

Thé tich H: VH2 =0,550 24,79 = 13,6345 lit
b) Vi lugng kiém t0i da nén Al(OH); bj tan hét.
bit cong thuc tuong dwong cua 2 chat kiém la MOH
Bao toan s6 mol nhom —OH ta ¢o:

Dyvion = 0,4V +0,2V02 = 0,8V (mol)

Luong kiém tdc dung véi dung dich X bang lwong kiém tdc dung axit ban dau, céng lwong kiém lam
tan ket tua AI(OH);..
Vay xem nhu MOH chi tac dung véi HY va AI(OH);

Céc phuong trinh phan ng:
HY + MOH - MY + H,O
1,2 1,2 (mol)
Al(OH); + MOH — MAIO, + 2H,O
0,1 0,1 (mol)

Taco: 0,8V=13=>V=1,625
Vay, thé tich dung dich kiém 1a: V = 1,625 lit
Cau 9 (22-CDBDHSG-NDH): C6 500ml dung dich (X) chua Na,CO; 0,15M va (NH4).CO; 0,25M.
Cho vao dung dich (X) mét dung dich (Y) chtra 21,5 gam hdn hop BaCl, va CaCl,, sau khi két thuc
phan tng thi thu dugc 19,85 gam két tia A va dung dich B.
a) Ching minh hdn hop mudi clorua dd phan tng hét.
b) Tinh khéi lugng ctia cac chit c6 trong két tia A.
(Biét cac phan mg xay ra hoan toan)
Hwéng din giai
Phén tich:
Néu ta ddt céng thire trung binh ciia hon hop mudi cacbonat la R,COs thi bdi todn sé twong tw nhu
bai 11.
Loi giai:
a) Dat cong thic trung binh cta hdn hop mudi X 1a R,CO;
Ne,co3 =0405 = 0.2 (mol)

215 _ 0,009 (mol) < n, < 22 ~ 0,194 (rvol, mex)
208 111
Vi s6 mol R,CO; > s6 mol X (max) nén chic chin R,CO; du.
b) BaC12 + R2C03 - BaCO3 1+ 2RCl
X X (mol)
C&Clz + R2C03 - CaCO3 1+ 2RCl
y y (mol)
208x +111y =21,5 {x=0,05

197x+100y =19,85  |y=01
Khéi lwong mdi chat trong hdn hop A 1a:
Meco3A) =0,050197 = 9,85 (gam) ; Meaco3A) 19,85 - 9,85 = 10 gam

Cau 10 (22-CPBDHSG-NPH): C6 21,6 gam hdn hop rén (E) gdm Fe va Mg. Cho hén hop vao trong
V(ml) dung dich chira H,SO, 0,3M va HCI 0,2M. Dan khi sinh ra qua 6ng dung 40 gam CuO nong
(du) dén khi két thuc thi thu dugc 35,2 gam ran (F).

Ta co: {
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a) Chtrng minh ring sau phan Gng véi axit, kim loai van con du? Tinh V.

b) Hoa tan hét 21,6 gam (E) bang luong tbi thiéu m (gam) dung dich dung dich H,SO, 80% dun
néng thi thu duge 11,2 1it (dktc) SO, (san pham khir duy nhat). Tinh m va khdi luong mdi chat trong
hén hop E.

Huéng din giai
Phan tich:

Khi gdp bai todn hon hop nhiéu axit c6 tinh chdt twong tw ma dé bai khong héi riéng lwong ciia moi
axit, thi nén quy cdc axit vé mét don axit cé s6 mol bang tong s6 mol H trong cdc axit. Liic ndy gidi
todn véi mot axit sé don gian hon nhiéu.

Loi giai:

a) Pbat cong thuc tuong duong cua céc axit la: HX
Fe + 2HX —-—FeX, + H,T (1)
Mg + 2HX - —MgX, + H,T(2)

H, + Cu0 - Cu+HO  (3)
Chuyén tir 40 gam CuO — 35,2 gam ran => ting 4,8 gam

4,8
Vay Ny, =Ny (bi khir) = 7& =0,3 (mol)

Theo phan tmg (1,2): "ste =15 =10,3 (mol)
4 . . 4 vl 2]-!6
Néu kim loai phan tng hét: M FeMg — 03

4

=72>M_c =566 ly)

Vay sau phan ung vdi axit thi kim loai con du.
Béo toan mol H = 0,3.2V + 0,2V = 0,302 = V = 0,75 lit = 750ml
b) Vi luong axit ti thiéu nén Fe duoc chuyén 1én mirc héa tri II trong mubi.
Mg + 2HZSO4 — MgSO4 + 2H20 + SOZ T
Fe + 2stO4 - FGSO4 + 2H20 + SOz T
Goix,y lan luot la s6 mol Mg, Fe
Theo phuong trinh héa hoc va theo dé bai ta co:
11,2 _ 05
22,4 =x=0,2;y=0,3
24x + 56y =21,6

X+y =

Vay Mug(E) =0.2024 = 4,8 gam ; Mea(E) =0,3056 = 16,8 gam

198 .
4 =2Ng, =2-05=1(mol) 0 -100% =122,5 (gam)

>m-=

r]H 250

Cau 11 (HSG Gai Lai 2023-2024)
Cho 28 g hdn hop X gom MgO, Fe,O; va CuO tac dung véi H, du dun néng dén khi phan tmg hoan
toan thu duoc 22,4 g chat ran. Mat khac néu cho 0,175 mol hdn hop X tac dung vira du véi 100 ml
dung dich hdn hgp gém H,SO, 2M va HCI 1,5 M. Sau khi phan (mg xay ra hoan toan thu dugc m gam
mudi. Tinh m.

Hudéng din giai
- Trong 28 gam hdn hop X: dit s mol MgO, Fe,O; va CuO lan luot 13 X, y, z.
Taco PT: 40x + 160y + 80z =28 (1)

- Cac PTHH:
Fe.O; + 3CO — 2Fe+ 3CO,
y 2y (mol)
CuO +CO — Cu+CO,
z z (mol)

Ta co PT: 40x + 112y + 64z =22,4 (2) . )
- Goi s6 mol MgO, Fe,O; va CuO trong 0,175 mol X lan luot 1a kx, ky, kz. (k 1a h¢ so ti 1¢)
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=>kx + ky +kz=0,175 (3)
PTHH : MgO + 2HCI — MgCl, + H,0
Fe,O; + 6HCI — 2FeCl; + 3H,O
CuO + 2HCl — CuCl, +H,O
MgO + HzSO4 — MgSO4 + Hzo
F6203 + 3stO4 — FCz(SO4)3 + 3H20
CuO + HzSO4 — CUSO4 + Hzo
Ny2s04=0,1.2=0,2mol; n,,=0,1.1,5=0,15 mol
0,15
2

1
Theo pthh nHZO: nHzSO4+§ nHC1=O’2+ :0,275 mOl

Ma Ny o=Nyyo + 3Np, o ¥Nco= kKX+3Kky+kz = 0,275 mol (4)

Muo_kx+3ky+kz _ 0275 _11 <> x+3y+z _11

n, kx+ky+kz 0,175 7 x+ty+z 7
7 4x - 10y +4z=0 (5)

Tu (3) va (4) ta co:

Giadi hé 3 pt (1),(2),(5) ta dugc: x =0,2; y =0,1; z= 0,05.
thay vao (3) ta dugc k =0,5
Vay khéi luong chit ran co trong 0,175 mol X 1a: mx = 28.0,5 = 14 (g)
Ap dung PLBTKL
Mipnyéi = Mx + Maxit - Magse = 14 +0,2.98 +0,15.36,5 — 0,275.18 = 34,125 (g)
Cau 12 (HSG Vinh Phuc 2023-2024)
Hdn hop khi X gébm SO, va O, ¢6 ty khdi hoi so voi H, bang 28. Cho 4,48 lit (dktc) hdn hop khi X vao
binh kin ¢6 V,0; roi nung néng dén 450 °C. Sau mot thoi gian phan mg, 1am ngudi binh rdi cho toan
bd cac chét thu dugc di qua dung dich BaCl, (du). Sau khi két thuc phan tng, thu dugce 17,475 gam két
tta. Tinh hiéu sudt ciia phan @mg oxi hoa SO, thanh SO;.
Hwéng din giai

— 4.48L
M, =d, ., M, =28x2g/mol=56g/mol:n, =—————— =0.2 mol
Tae L me T g & O e =y 2L mol
a co: N
Str dung cong thirc duong chéo cho hon hop X:
1 =p¢ 56- 37 =2 oy

SO, M=04 . :5(1(”':] 32=4 Ny, 243
O,  M=32/ - \04- 56 =8 n,, 8 |1

Lad

Nsp, =0,2 %—=0,15mok:n,, =0,2 x& =0, 05 mol

e

Trong 4,48 lit (dktc) hon hop X co:

_ »0s

Céc phan g hoa hoc xay ra: 2S0,+0, #0°C 280,

SO; + BaCl, + H,O — — BaSO.| + 2HCI

17,475 g

- i Bkdiadt - S 5

= Dso, (e 1) ~Masso, T 2313 g/ mol =0,073 mnl. Doy (y thuyer) = 2Ns0, =2 %0,05 mol =0,1 mol

2

o, tihue 1)

q
w100% = 2073 mol 1 oner 750,

N0, (ly thuyet) 0,1 mo

H=

Hiéu suit caa phan tng téng hop SO; la:
Cau 13 (HSG Hung Yén 2023-2024):
Ti khéi ctia hdn hop A gom O, va CO dbi v6i khi CH,4 bang 1,875. Nung néng hdn hop A mot thoi
gian thu dugc hdn hop khi B ¢6 ti khdi dbi véi khi H, bang 18,75.

a) Tinh thanh phan % theo thé tich mdi khi trong hdn hop A va B.

b) Tinh hiéu suét ciia phan tng trén.

Huwéng dan giai

Goi a va b 1an luot 12 s6 mol ctia CO va O, trong hon hop A. (a, b>0)

28a+32b
- = -16.1,875 Y, =%V, =50%
Taco: a+b =>a=b => - :
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b) Goi s6 mol O, phan ting la x mol (x> 0)

L.D
PTHH 2CO + 02 - 2C02
N _ (mol) 2x X 2x
Hon hop B gom: (a - 2x) mol CO; (a - x) mol O; 2x mol CO,
28(a-2x)+32{a-x)+44.2x

=18,75.2

Ta co: 2a-X —> @=2,5X
Thanh phan % theo thé tich cac khi trong B la:
, a-2x . 2 5x- 2x . .
YoV, = d00% ==/ = 100% =12,5%
Ja-x 22 5x-x
. a=x . 25y-x . ,
YoV, = A00% =———100% =37.5%
* 2a-x 22.5x-x
. 2x . 2x . .
YoV, = A00% = 100% =50%
* Qa-x 22 5x-x
. 2x . 2x . .
H% =—.100% = 100% =80%
b) a 2.5x

Cau 14 (HSG Nghé An 2023-2024) , ‘
Trong hoa hoc, dung dich H>SO, 1a hoa chat hién nay dugc st dung nhi€u trong cong nghiép.
Mot nha may san xuat H,SO4 tir luvu huynh gom 3 cong doan theo so do sau:

S 77 SO, ~ 7 SO; ~ 77 H,SO,

Biét mdi ngdy, nha may nay san xuat dugc 10 tan H,SO, 98%. Hay tinh khéi lugng (tin) luu
huynh can cung cap cho nha may du dung trong mot ngay. Biét hiéu suat cua timg cong doan san xuét
H,SO, twong tng lan luot 13 90%; 64%:; 80%.

Huwéng din giai
Theo dé bai, hiéu suét ciia toan bd qué trinh 1a:
H = 90% X64% X80% X100% = 46,08%
1098

Khéi lugng H,SO4 ma nha may san xuét dugc: 100 =98 tin.

Theoso dd: S — — SO, ~— = SO; ~— — H,SO,
= Khbi luong S can cung cip:

9,8x32 100
98 46,08 _ ¢ 94 tAn

ms =
Cau 15 (HSG BNén Tre 2022-2023).
Cho 1,08 gam hon hop Mg va Fe vao 400 ml dung dich AgNOs 0,2 M, sau khi phan (mg hoan toan thu
dugc 7,02 gam chat ran. Tinh thanh phan phan tram vé khoi lugng cia moi kim loai trong hon hgp ban
dau.
Huwéng din giai

Ta co: AN = 0.4.0,2 = 0,08 (mol);
Ta thay: 0,08.108 = 8,64 gam > 7,02 gam chat rin => AgNO; con du
= Chét ran thu duoc chi chira Ag;
nag= 7,02 : 108 = 0,065 mol. Vay nagnos ae= 0,08 — 0,065 = 0,015 mol
Goi ny, = x (mol); npe =y (mol)
Mg + 2AgNO; — Mg(NO;), + 2Ag | (1)
X 2x (mol)
Fe + 2AgNO; — Fe(NOs), + 2Ag | (2)
FC(NO3)2 + AgNO3 i FC(NO3)3 + Ag l (3)
Gop (2) va(3) taco: Fe+3AgNO; — Fe(NOs); +3Ag |
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y dy (mol)
624 x+56 y=1,08

=> HPT: 02 x+3y=0,065 = x= 0,01 mol; y = 0,015 mol
0,01.24 o o o o o
YoMy, = W .100%=22,22%; %mg,=100%—22,22%=77,78%

Ciau 16 (HSG Kon Tum 2022-2023)
Cho 8,0 gam hdn hop X gdm Mg va Fe tac dung véi 600 ml dung dich AgNOs; aM, thu duoc dung dich
Y va 35,2 gam chét rin Z. Cho dung dich NaOH du vao Y, lay két tiia tao thanh nung trong khong khi
& nhiét do cao dén khéi luong khong dbi, thu dugc 8,0 gam chat rin T. Gia sir cac phan tng xay ra
hoan toan. Tinh khéi lugng ting kim loai trong hdn hop X va tinh gia tri ciia a.

Huwéng din giai
Ta thay: My — My _ 8,0 gam — trong Y khong chira AgNOs, sau phan tng Fe con du.
Céc phuong trinh phan ing xay ra:

Mg +2AgNO; = Mg(NOs), + 2Ag" 1)
Fe +2AgNO; — Fe(NOs), + 2Ag! @)
Mg(NO), + 2NaOH —~ Mg(OH),* +2NaNOs  (3)
Fe(NO), + 2NaOH — Fe(OH),* +2NaNO, 4)
0
Mg(OH), — — MgO + H,0 (5)
(o]
4Fe(OH), + 0, — — 2Fe,0s + 4H,0 6)

Khéi lwong chét ran T = X = 8 gam do d6 AgNO; hét, kim loai du
TH 1: Chi c6 Mg phéan tng
NmMg per = NMgo = 8/40 = O 2 mol
Mg +2AgNO; —~ Mg(NOs), + 2Ag?
0,2 0,4
mz = mag+ (Mr — Mygp) = 0,4.108 + (8 — 0,2.24) = 46,4 gam >35,2 = loai
TH 2: Mg phan tng hét, Fe > phan (mg mot phan
Goi x 1a s6 mol Mg trong hdn hop X, y 1 s6 mol Fe phan tmg, z 1a s6 mol Fe (con du).
Theo dé bai ta co:

My — oax + 56y + 56z = 38,0 D
Theo (1) va (2): "A9=2 Mg +2™Fepu = 2(x + y) mol
- Mz_ Mg, Mg, — g X2(x +y) + 562 = 35,2 (1)

) \ A LA ., N n
Béo toan mol nguyén to Mg ta c6: = MP="MI=x mo]
1 1

Tur (2), (4), (6) ta c6: ' Fe03= 2 MFepu— 2y o

Theo d& bai: M7= ™00 + MFe05_ 405+ g0y = 8.0 (I1D)
Giai hé phuong trinh (I), (II), (III) ta duge: x =0,1; y =z = 0,05.
Viay khéi lugng mdi kim loai trong hén hop X la:

Mg— 0,104 = 2,4 gam; MFe= (0,05 + 0,05) %56 = 5,6 gam

Ta co: AoN0s— Mag — 2(x +y)= 0,3 mol
03

Vaygidtrictaala: a= 06_ 0,5M

Cau 17 (Chuyén Hung Yén 2023-2024)

Nung hdn hop A gdm Fe va S rdi dé ngudi dugc hdn hop B. Hoa tan B bang dung dich HCI du thu
dugc dung dich C, chat ran D va V, lit khi E c6 ti khdi so véi H, bang 13. Néu d6t chay hoan toan B
thanh Fe,0; va SO; thi can V; lit khi O,. Céc thé tich duge do ¢ diéu kién tiéu chuén.
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a) Viét cac phuong trinh phan tng xay ra.
b) Tinh phan tram khdi lugng céc chét trong B theo V, va V..
¢) Hay cho biét hiéu suét thap nhat cia phan tmg nung Fe va S & trén.
d) Néu hiéu suét phan Gmg nung Fe va S & trén 1a 80% thi hdy tinh phan tram khdi luong cac chét trong

Huéng din giai

[Ff: [Fe S T ﬁ: e
Ms T Blres T
_ L]_. Fe,O, + SO,
Fe+5 — FeS

Fe+2HCl — FeCl, +H,
FeS+2HCl— FeCl, +H, S
4FeS, +110, — 2Fe,0, +8S0,

to(e [

W, 9.6

[m c=m_+m_ =10(V, +V,):7
: . :.‘ : . . . . - v ) . . v . . .
]:ts 1 EES 1 S ]':.'f’ul'[‘.lu . Fe’ wvlal x:‘-x:]lFES.«;x::H.h:n:] :S{‘-.:-I.F v, M e, )
T omas 3V, B9 6 | ¥r22,4-1.5 %, 44,8 ’

, , p 05 = . =T75%
Higu suét pi thap nhét 1a: 110 =mMFeS:Feg, =75%

g8 .2V, [Fe' 10,11%
2 7 . .
H =80% — '“?S =— 89"? T =08 V. :“1;\" _ 2, BIFeS" 147,65%
M, f s . J . 0.3135
{A) 32 - '}'}-4 = 44 8' SI-I..‘-I_. :42. 249'__,-0

Cau 18 (chuyén Gia Lai 2023-2024)
Hoa tan 11,36 gam hdn hop X gdm Cu, FeO va Fe;0, trong dung dich HCI, sau phan tng thu duoc
dung dich Y chi chtra cdc mudi tan c6 khdi lugng 15,4 gam va 2,56 gam chat ran khong tan. Cho dung
dich Y tac dung véi luong du dung dich AgNOs, sau phan tng thu dugc m gam két tua.
a. Viét cac phuong trinh hoa hoc xay ra.
b. Tinh m.
Huwéng din giai

Ta c6 so do phin iing

'Cu (a mol)

11,36 ghh X {FeO (bmol) —*"—
' Fe,0, (cmol)

Goi s6 mol Cu, FeO, Fe;0, trong hon hop ban dau lan luot 1a a, b, c.
* Khoi lugng hon hop ban dau
m, =64a +72b + 232c =11,36 (g) )

* Cho X vao dung dich HCI:
Cu + HCI1 [ khong phén tng.

2,56 g ran khong tan
dd Y (mudi: 15,4 g) — 0 m(g) L

FeO + 2HCI1 [ FeCl, + H,O.

b b (mol)
FC3O4 + 8HC1 I FCClz + 2FCC13 + Hzo

c c 2c (mol)
Cu + 2FeCl; [ CuCl, + 2FeCl.

c 2c c 2c (mol)
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Nén ran khong tan l1a Cu du
2,56

= n:hlzf.l =a- C:H = a- c=004
- (2)

Dung dich sau c6: FeCl, (b+c+2¢c = b+3c) va CuCl: (¢)
= mm =M +m:..lC|. 215,4'[911

Fall,

= 127.(b +3c) +135.c =154 = 127b+516c =15,4 (3)
'a =0,06
= b =004
c=0,02

Tu (1), (2) va (3) suy ra:
* Dung dich Y ¢6 FeCl, (0,1 mol) va CuCl, (0,02 mol).
Cho Y vao dung dich AgNO; du
FeCl, + 2AgNO; [ 2AgClI (D) + Fe(NOs)s.

0,1 0,2 0,1 (mol)
CuCl, + 2AgNO; [ 2AgCl (0) + Cu(NOs),.
0,02 0,04 (mol)
AgNO3 + FC(NO3)2 D FC(NO3)3 + Ag (D)
0,1 0,1 (mol)

Nén khdi luong két tia sau phan tng 1a:

= M =My + My, = m =143,5.(0, 2 + 0,04) +108.0,1

= m =45, 24 (g)
Cau 19 (Chuyén Tay Ninh 2023-2024)
Dot 8,85 gam hdn hop kim loai X gdom Mg, Al trong binh dung khi chlorine thu duoc 26,60 gam hon
hop chat rdn Y. Hoa tan hoan toan Y trong dung dich HCI du thu dwoc V lit khi H,. Dan V lit khi H,
qua dng dung 50,72 gdbm CuO nung néng, sau mot thoi gian thiy trong dng con lai 48,48 gam chét ran
va chi ¢6 80% H, da phan tmg. Tinh gi4 tri ctia V va phan trim khdi lwong mdi kim loai trong hdn hop
X. Biét thé tich khi do ¢ diéu kién tiéu

Huwéng din giai

o | i e
x Mel ¢y _, y|Mgixmol CHHEL viyn, - P0T28CU0 g 48 ran
MLQ\% : Al:ymol ~ H%=80% )

BES5pam BTKL —
: T )
M e =M, =350,72-48,48=224¢
2,24
n,=n, = 1— = 0,14 mol
H% =80% ==n =0,175 mol =V =3,92(lit)

H , Ba ndiu

BT{E}:EHH_J—SH,_.I =Er1”:—1r1“ = 2x+3y=2.0,175+0,5(I)
mX =24x+ 27 y=885(1I)

[x=0.2| _ [%em,,, =54,24% |

|y=0,15] 7 | %m, =45,76%

Cau 20 (HSG Ha Ngi 2022-2023)
Nung néng m gam hdn hgp X gém Zn, Al va Cu trong O, du thu dugc 6,06 gam hdn hop Y chi gdm
cac oxit. Hoa tan hét Y bang mot luong vira di dung dich gdm HCI 0,5M va H,SO, 0,25M, thu duogc
dung dich chi chira 13,485 gam hon hop mubi trung hoa. Tim gia tri cia m.

Hwéng din giai

Tova(ll) =

PTHH x4y ra:
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0
2Zn+0, U 27ZnO

4A1+ 30,1 2ALO;

2Cu+0,t 2Cu0

Zn0O + 2HCI — ZnCl, + H,O

Zn0O + HzSO4 - ZHSO4 + HQO

ALO; + 6HCI1 — 2AICI; + 3H,0

A1203 + 3HZSO4 - Alz(SO4)3 + 3H20

CuO +2HCl —» CuCl; + H,O

CuO + HZSO4 - CUSO4 + Hzo
Goi V 1a thé tich dung dich gdm HCI 0,5M va H,SO, 0,25M
nuc = 0,5 V ( mol) va nH,SO, = 0,25 V ( mol )
Theo dinh luat bao toan nguyén tb: nuci+ 2y so, =Np,0 = 2N
= 0.5V +025V.2 -2, 202

=> M+8V=6,06(1)
Mait khé.C, ta cO Mpyéi = Mg, + Mey + Msos
=13,485=m+ 0,5V. 35,5+ 0,25V.96
= 13,485=m+41,75V (2)
Tu (1) va (2) > m=4,3 gam
Cau 13 (Chuyén Nghé An 2023-2024)
Hon hop E gdm Fe, Fe;04, Fe(OH),, FeCO; (phan tram khéi lwong ctia nguyén t6 oxi trong E 1a
25,287%). Hoa tan hoan toan 69,6 gam E bang lugng vira du dung dich H,SO4 19,6%. Sau khi két thiic
phan tng, thu duge dung dich F chira mot chat tan G duy nhat dong thoi thoat ra 4,8 gam hdn hop khi
A ¢6 ti khéi hoi so véi H: 1a 8,0.
a) Viét phuong trinh héa hoc ciia cac phan tng xay ra.
b) Xéc dinh thanh phan % vé khéi lugng céc chit trong E.
¢) Khi 1am lanh dung dich F d&én 10 °C, thi ¢6 130,66 gam mudi T tach ra khoi dung dich. Biét d¢ tan
cua G ¢ 10 °C 14 20,5. Xac dinh cong thurc hod hoc cua mudi T.
Hwéng din giai

Fe + H,SO4 — FeSO,4 + H,
F€304 + 4stO4 —> FGSO4 + Fez(SO4)3 + 4H20
FC(OH)z + H,SO,; — FeSO, + 2H,0
FGCO3 + HzSO4 e FGSO4 + COZ + HzO
Dung dich F chi chira 1 chat tan, d6 1a FeSO,
Fe + Fez(SO4)3 — 3F€SO4

Hdn hop khi A gdm H, va CO,. Goi '
4,8

=xmol; n., =y mol

P2x+44y=48 va xty= < = 0,525

= x=0,2:y =0,1

= Npeco,=Nco,=0,1mol

= mp, tm, , Fme o, =09,6-0,1.116 =58g
25,287 17,6

= m, = 09,0 =17,0g= n, ZF =1, lmol

n, =amol: n =bmol; n,_,, =c mol

Fe, O,
== 560a+232b+90c=58 ==4b+2c+0,1.3=1,1
n,=n, +n,_ .. =a=02+b=a=03 b=0,1; c=0,2

Yomy, =24,14%; M, =16,67%; %m,, , =33,34%; %m, ., =2585%
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. 0,9.95.100%
69,6+ " _48=5148¢g

1, o =09 mol 19, 6%
= S0 ¥ = — L) A0
250, Mdung dich thu dugc sau phan tng — )

Ipdung dich sau 1am lanh = 514,8 - 130,66 = 384,14 g
O 10°C: 120,5 gam dung dich hoa tan dugc 20,5 gam FeSO,

384,14.20,5 —65,352¢
Vay 384,14 gam dung dich hoa tan 120.5 FeSO4
Goi CTPT cia mubi két tinh FeSO4.nH,0
65,352
=0,9- =0,47mol
= Nimuéi két tinh 152 = FeS0,.7H,0O

Luuy:

- Khong duogc st dung céc bai tap thién vé toan nhiéu, chu yéu khai thac ban chit hoa hoc
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