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TiINH TOAN THEO 1, 2 PHAN UNG HOA HQC
BAI TOAN LUQNG DU, HIEU SUAT PHAN UNG VA HE PHUONG TRINH...

PHAN A: Li THUYET

I. Cac cong thirc tinh todn hoéa hoc , 7 ‘ q
1. Cong thure lién hé gitra khoi lugng (m-gam), s6 mol (n-mol) va thé tich khi do ¢ diéu kién chuan
(Vae-lit):

al Yoe=n 24,79 B
M — L\ m—Y

o
|

2. Cong thirc lién hé giita s6 mol (n), thé tich dung dich (V) va ndng d6 mol (Cy):

[n=C_ .V

1&_.-' I",I o 1-'- = L
C

3. Cong thurc lién hé gitta ndng d6 phan traim (C%); khéi lwong chit tan (m.) va khéi luong dung dich

(mdd).

41

‘ ~om O
m, = ——
C% =2 100% — - 100
m,, l mct. [00%,
. m, =———=m_+m,,
(_ “-'u
4. Cong thirc tinh ti khdi ctia khi A so véi khi B va so voi khong khi (kk)
_ M, |- M, M,
= — d,, =—= —
kM, Ac M, 29

IL Y nghia ciia phwong trinh héa hoc
Xét phuong trinh hoa hoc:

4A1 + 30, — > 2ALO;
Tir PTHH ta biét duoc ti 1& giita cac chat tham gia va tao thanh trong phan tng:
S6 nguyén tir Al : s6 phan tir O, : s6 phan tir ALO;=4:3: 2.
Ttc la: Cir 4 nguyén tir Al tdc dung véi 3 phan tir O; tao ra 2 phan tir ALOs
Hoac ti 1€ cap chat:
4 3

n,=—.n, n, =—
+ Cu 4 nguyén tir Al tadc dung v6i 3 phan tr O,=> 3 "hoge = 4
+ Cu 4 nguyén tur Al tham gia phan ing tao ra 2 phan tir Al,O;
N, o, =

I
n, = L0 E 4

2n,
hoic
+ Ctr 3 phan tor O2 tham gia phan ng tao ra 2 phan tir Al,Os
] >
n, = %.n o n,, =—.n
=> £ hoac )
II1. Mt s lwu ¥ khi doc dé mdt bai tip hoa hoc
XétphanutngA + B 7 C + D
Mot phan tig dugc coi 1a hoan toan sau khi sau phan tng, A hodc B (hodc ca 2) hét. Do d6 néu
du A thi B hét, hoic nguoc lai.
- Truwong hop cd A va B déu hét
Hoa tan hoan toan A can B
Hoa tan hoan toan A bang B vira du
— Lic nay ta tinh theo A hodc 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
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— Lic nay tinh theo A
- Truong hop chira biét chdt ndo 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 hoa hoc
1.1. Phuwong phap gidi

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

1.2. Vi du minh hoa

Vidu 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 gié tri cua V?

Huéng din giai
Phan tich: sit (Fe) + hydrochloric acid (HC1) — tao mubi Fe (II) + khi H,
Loi giai:
Bude 1: S6 mol Fe = 5,6/56 = 0,1 mol
Budéc2: Fe + 2HCI — 2FeCl, + H;
Ptct: 1 mol 1 mol
Bai ra: 0,Imol — 0,1 mol

Budc 3: => Vi, 0,1.24,79 = 2,479 lit.

Vi du 2: D6t chay hoan toan 1,6 gam khi methan (CH4), sau do dan toan bo san pham chay vao dung
dich nudc voi trong (du) thi thay xuat hién m gam két ttia. Xac dinh gia tri cia m?

Huéng dan giai
Phén tich:
- Su chay cia mot chét 1a su tac dung ctia chit d6 voi khi oxygen.
- San pham chay c6 khi CO, va H,O (hoi) khi din qua nuéc voi trong Ca(OH), thi chi c6 CO, phan
g tao ra két taa trang CaCOs.
- Do Ca(OH), du nén phan tng khong tao mudi Ca(HCOs),.

Loi giai:
-S4 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
- Khoi lugng két tia CaCO; = 0,1.100 = 10 gam.
1.3. Bai tdp van dung
Cau 1: Dé dot chay hoan toan a gam Al can ding hét 19,2 gam oxygen. Phan tmg két thac thu dugc
san pham 1a ALLOs. Xac dinh gia tri cia a ?
Huéng dan giai
19,2 _
n, = =0, 6(mol)

)
, 1)
- Ta co: 2o

- PTHH: 4Al + 30, —— 2AL0;
Ti 1€ theo PT: 4mol 3mol
?mol 0,6mol
0.6.4

=>nyn= 3 =0,8mol=>my=0,8.27=21,6 gam
Cau 2: Magnesium (Mg) tac dung véi hydrochloric theo so d6 phan tng:
Mg + HCI ---> MgCl, + H»1
Néu c6 12 gam Mg tham gia phan (mg, em hiy tim:
a) Thé tich khi hidro thu duoc & dkc.
b) Khéi lugng axit clohidric can dung.
Hwéng din giai
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Ta c6: ny, =12/24=0,5(mol)

PTPU: Mg + 2HCI — MgCl, + H,1
Theo Ptpu: 1 2 1 (mol)
Theo d€ bai: 0,5 x=? y = ? (mol)

a) s6 mol H; sinh ra 1a: y = ng, = 0,5%11=0,5(mol)
=> Ve =0,5.24,79 = 12,395 (lit)
b) S6 mol HCI phan tng 13: x = nua = 0,5%2 =1(mol)
=> myuc = 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 tua (biét cac khi do ¢ dkc). Xac dinh gia
tricua V, a?
Hudéng dan giai
=2.479/24.79=0.1mol

N, =4.958/24.79=0.2mokin_,

Phuong trinh phéan tng

CHL + 20, —— CO,+ 21,0
02— 04

CH, + 30, —— 2CO, + 2H,0
0,1— 03
==1, = =0.44+0.3=0.7 ]HUI — 1\ t}-ﬂj—]'.r‘g:[ﬂ‘_ls_?‘“.t
COz + Ba(OH)z — BaCO?’l + HZO
0.7 0,7 mol

m,., =0.7.197=137.9gam

Céu 4: Can dung V lit H, (dkc) dé khir hoan toan hon hop gom 10,8 gam FeO va 24 gam Fe,O; thu
dugc kim loai va hoi nude. Xac dinh gia tri V?

Hwéng din giai
Nreo = 10,8/72 = 0,15 mol; N, 0, =24/160 = 0,15 mol

FeO + H, — Fe + H,O

CH,

0,15— 0,15
Fe,0, + 3H, ——> 2Fe+ 3H,0
0.15— 045

=ny =0,15+0,45=0,6 mol =>V —062479— 14,874 lit.
Cau 5: Dot chay 13,08 g hdn hop X gom Mg va ALO:; trong lo khi oxygen du thy ¢ 0,06 mol
Oxygen phan tmg. Tinh khéi lwong mdi chit trong hdn hop X.
Huéng dan giai
- Do Al,O; khong phéan rng 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 o=13,08 -2,88 = 10,02 gam
Cau 6: Hon hop X gom KMnO, va mot hop chat ran Y khong bi phan huy do nhiét nung nong 40 gam
hdn hop X dén khoi luong khong d6i thi khoi lugng chét ran giam xubng 4 g. Tinh phan trim khoi
luong mdi chét trong hdn hop X.
Huéng dan giai

- Khéi luong chit ran giam chinh 13 khdi luong oxygen thoat ra.

4
-n
0.7 35 =0,125 mol
PTHH: 2KMnO; ——> K,MnO, + MnO, + O,
0,25 0,125 mol

=> mKMnO4= 0,25.158 = 39,5 gam
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%mKMnO, = 39,5.100%/40 = 98,75%
%mY = 100% - 98,75% = 1,25%
Céu 7: Bé d6t chay 4,7 g hdn hop khi M goém khi N, va H, thi can dung 0,125 mol khi oxygen. Biét
rang khi N, khong tham gia phan tng chay.
a) Tinh % khoi lugng mdi chét trong hon hop M.
b) Tinh ti khdi ctia hdn hop khi M d6i véi khi helium.
Hwéng din giai
a) Do khi N, khong tham gia phan ing chay, nén ta co:
PTHH:2H, + O, —— 2H,0
0,25 0,125
_ ogm,,— 0.25:2.100%
: 4,7
6>%my = 100% — 10,64% = 89,36%
b) s6 mol khi N, = (4,7-0,25.2)/28 = 0,15 mol

=10,64 %:

A 3 5 X 7 N — 4)7 —
Khoi lwong mol trung binh ctia hon hop khi M 1a: M—70,25+0,15 =11,75gam/mol
‘. x c 11,75
Ti khoi cua hon hop M so voi helium: d .= 4 =2,9375.

Cau 8: Mot mau kim loai Mg c6 1an tap chit tro (khong tham gia phan tmg). D6t chay 20 gam kim
loai d6 trong khong khi, sau khi phan tmg hoan toan thu duoc 32 MgO. Gia str oxygen chiém 20% thé
tich khong khi con lai 1a khi N,.
a) Tinh thé tich khong khi da dung dé dbt chay do ¢ diéu kién chuan.
b) Tinh phan tram theo khéi lugng ciia Mg trong mau kim loai 12 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 thong ki = 0,4.5.24,79 =49,58 It
b) Y%emMg = 0,8.24.100%/20 = 96%
Cau 9: Cho 400g dung dich NaOH 20% tac dung vira du véi 200 gam dung dich HCI sinh ra NaCl va
H,O. Hiy tinh nong ¢4 mudi sinh ra sau phan ng.

Huéng din giai

Ta c6: myaon = 400. 20/100 = 80 (gam) => nnaou = 80/40 = 2 (mol)
PTHH: NaOH + HCI - NaCl + H,O

2 2 mol
My =2 X 58,5 =117 gam
BTKL ta c6: mgq sa phan img = 1dd NaOH + mgq po = 400 + 200 = 600 (gam)
=> C% qanaci = 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?

Hwéng din giai

S6 mol cua K =3,9/39 = 0,1 mol
PTHH: 2K + 2H,O0 ——> 2KOH + H,

0,1 0,1 0,05 mol
BTKL ta c6: muaspe = 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 13 15%
Dang 2: Bai toan luwgng dw
2.1. Phwrong phap xac dinh chit du.
a. Déu hiéu nhégn dang bai todn co chit du.
Trong cac bai toan tinh theo phwong trinh héa hoc, néu cé 2 chat tham gia phan tng déu biét dir
Kién (d6i dwoc thanh s6 mol), thi bai toan thwong c6 mot chit du.
b. Phwong phdp xdc dinh chit dw
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% Cdch 1: Ding ty I¢ hé sé trong phwong trinh héa hoc.
Gidsutcophaning: A + B—>C+D
Biét s6 mol ctia 2 chat tham gia A, B.
, ) 1A 1y Mg
So sdnh ty 1¢: hésécia A “ hésé cuaB
v/ Néu 2 ty 18 trén ¢ gi tri bang nhau thi phan tng vira da (A, B déu hét).
v/ Néu 2 ty 18 trén khac nhau, thi chat ¢ ty sb 16n hon 1a chét du, chat kia phan Gng hét (néu phan tmg
xay ra hoan toan — hiéu suat 100%).

0 Luwu y: Moi tinh toan theo PTHH phai dwa theo s mol cua chat hét.

Vi du 1. Cho 6,5 gam kém tac dung véi 3,65 g dung dich HCL. Tinh khéi luong mudi tao thanh sau
phén tng.

Huéng din giai

, 6,5 _ 3,65
Ta cd: Nz = =0,1(mol); ny,, = ﬁ—o,l(mol);
PTHH xay ra: Zn + 2HCI — ZnCl, + H,
Pt: 1 2 1 mol

Theo dau bai: 0,1 0,1
1 72 r

Tu PTHH => 56 mol ZnCl, = 0,5.s6 mol HC1 = 0,05 mol

=>khoi lugng ZnCl, = 0,05. 136 = 6,8 gam

Xeét ti l&: => 7Zn du, Khéi lugng cac chét tinh theo lwong HCI

Vidu 2: Hoa tan 0,81 gam nhom trong 270 ml dung dich H»SO, 0,2M (loang), dén khi phan g hoan
toan. Sau phan ung chat nao con du ? du bao nhi€éu gam?

Huwéng din giai:
0,81
Ta c6: Nai =7 =0,03 (mol) ; Ny 50,= 0,27. 0,2 = 0,054 mol

2Al + 3H,SO, — Aly(SO4); + 3H, T

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

Vay sau phan trng H>SO, con du
M504 (du) = 0,009098 = 0,882 gam

OLuu ¥: Ta tinh theo s6 mol Al (0,03) ma khong tinh theo H,SO;4 (0,054) vi:
0,03 _ 0,015< 0,054
2 3

= 0,018 — H,S0, du, Al phan tmg hét.

% Cich 2: Ding quy tic héa tri mé rong
Gia su: A lién két (hodc trao doi, hodc thay the) voi B

v Néu Ny-hty =ng.hty — phan tng vira du

v' Néu Ny -hty # Ng.ht; = tich ciia bén nao 16n hon thi chét bén do du.

Vi du 3: Cho hdn hop X g@)m: 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.
Hwéng din:
Phdn tich:
Bén chét ctia phan ting: Céac kim loai day H ra khoi axit dé lién két Cl.
Theo quy tac hoa tri (néu vira du), ta co:
Npp -3+ N, -2+ nMg-Z: Ng 1= Ny, -2

So sanh téng ) rpol hoa tri ciia cac kim loai voi té)ng s6 mol hoa tri ciia —Cl, néu bén nao cd gia tri nho
hon thi bén d6 hét (bén con lai du).
Loi gidgi:

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.
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Céc phuong trinh phan Ung:
2Al + 6HCI — 2AICl; +3H, T
0,02 0,03 (mol)
Zn + 2HCl— ZnCl, +H, T
0,03 0,03 (mol)
Mg + HCl —»MgCl, + H, T
0,01 0,01 (mol)

Vi, =0,07.24,79 = 1,7353 lit
0Luuy: C6 thé dung quy tic hoa tri dé tinh s6 mol H:
Theo quy tic hoa tri ta co: Nnea i kimloai = 2. Vi,

14 _ )
= Ny, =——=0.07(mol) ; Vi, =0,07.24,79 = 1,7353 it

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

loang chira H,SO, 0,25M va HCI 0,45M dén khi phan tmg hoan toan thu dugc V lit khi H, (dkc). Tinh
V.

Huéng din:
Miy504 = 0,800,25 = 0,2 (mol) ; Ny = 0,800,45 = 0,36 (mol)

”Femz 0,1(mol) = N, =0.1-2=0.2{mol}

So sanh hoa tri cia 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 + 2xHCl — 2MCl, + xH, T

0,36 0,18 (mol)
2M + xH,SO4 — My(SOy), + xH, T
0,2 0,2 (mol)

Vi, = (0,2 +0,18).24,79 = 9.4202 it

4

0 Luuy: Cé thé dp dung bao toan mol H dé tinh s6 mol Hy:
Ny -2=Nyq-1+N 2

H>SO4

2.2 Phuwong phap chirng minh hén hop phan @ng hét (hoic dw)
2.2.1. Bai toan tong quat:

eTong quét:
m(gam) hon hop (Q) g + n (mol) X — Céc san pham
Chug minh hdn hop (Q) phan g hét (hoic du)

OLwu ¥: Pdy la dang todn thuong gdp nhat, néu hiéu va giai quyét tot dang nay thi ching ta hoan
toan c6 thé gidi tot cac dang todn chitng minh dang khdc.
2.2.2 — Cac phuwong phap chirng minh:
a. Phwong phdp 1: Phwong phdp gia thiét (b6 bot chat).
% Co s6 ciia phwrong phap:
Vi khéi lvgng mol trung binh Myin <M <M o "nén ta co:

m m
b Mhh . Mhn

M mex M M min
_Néu gia thiét hon hop chi ¢6 1 chit Mu (s6 mol hdn hop 16n nhat) ma kim loai phan (mg hét thi
hon hop cling hét (vi thue t€ s6 mol hon hop nho hon) ) ) y
Néu gia thiét hon hop chi ¢6 1 chat M (s6 mol hon hop nho nhat) ma kim loai khong hét thi hon
hop ciing khong hét (vi thuc té so mol hon hop 16n hon).
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_ Dua theo khoang bién thién s6 mol cua hon hop, ta co thé ching minh hon hop hét hodc chua hét
bang cach bo bt chat (sau day goi 1a phwong phap gia thiét).

% Phwong phap:

v Chirmg minh hdn hop phan tng hét: Gia sir hdn hop chi ¢6 mot chit nhe (Mui). Thyc hién tinh theo
PTHH, néu chat gia thiét phan Gmg hét thi hdn hop hét.

v Ching minh hén hop du: Gia st hdn hop chi 6 mot chét nang (Mua). Thuc hién tinh theo PTHH,
néu chét 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 img hoan toan thu dugc mot dung dich X.

a) Chirng minh hén hop kim loai phan tmg hét.

b) Néu cho dung dich NaOH du vao X dén khi két tua cuc dai, loc két tiia nung trong khong khi dén
khdi lwong khong dbi thi thu dugc 2,8 gam ran Y. Tinh khoi lugng mdi kim loai trong hdn hop dau.

Huwéng din:
Phan tich: Vi Mg, Fe cung hoa tri va dé bai yéu cau chimg minh hon hop kim loai phan vmg hét nén
theo phirong phap gia thiét, ta gia sir hon hop chi ¢6 mot kim loai nhe la Mg (so mol kim logi gid thiét
€ I6n hon s6 mol thuec ciia hon hop). Néu kim logi gid thiét phdn vmg hét thi hén hop ciing hét.
Loi giai:
4,41-200

a) HZSO4 1m 08 =009 (mol)

x . . 192
Gid st hon hop chi c6 Mg = s6 mol Mg (gia thiét) = >a 0,08 (mol)

Mg + H,SO, — MgSO, + H, T

Ban dau: 0,08 < 0,09 (mol)
192

Vi N = M —=-<0,08<0,09 nen chic chin kim loai phéan tng hét.
b) Cac phuong trinh phan ng:

Mg + H,SO, —» MgSO, + H, T

Fe + H,SO;— FeSO, + H, T

MgSO, + 2NaOH — Mg(OH),  + Na,SO,

FeSO; + 2NaOH — Fe(OH), { + Na,SO,

Mg(OH), —%5 MgO + H,0

2Fe(OH), + 4 0, —5Fe,05 + 2H,0
Goi x,y 14n luot 13 s6 mol Mg, Fe ban dau.
Bao toan mol Mg, Fe ta co: Mg — MgO ; 2Fe — Fe;0;

X X y 0,5y (mol)
N | 24x+56y=192 x=0,01
Theo dé ta co: 10x+ 80y = 2.8 = y=0,03

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

Vi du 5: Cho 59,13 gam hdn hop X gém Ca(HCOs), va Mg(HCOs), véao trong 350 ml dung dich
HCI1 2M, dén khi phan tng xay ra hoan toan.
a) Chirng minh sau phan ing mudi cacbonat van con du?
b) Tinh thé tich CO, thoat ra (dkc).

Hu’é’ng dan:
Phén tich: Pé yéu cau chirng minh hon hop con du, theo phwong phap gia thiét ta xem héon hop chi
c6 mot chdt ‘nang hon la Ca(HC03)2 (khoz luwgng mol lon nhdt). Neu chat gia thiét phan img khong hét
thi chdc chdn hén hop mudi con duw (vi s6 mol hon hop 1ém hon sé mol gid thiét cia chdt ndng nhat).
Loi gidi:
a) S6 mol HC1 = 0,3502 =0,7 (mol)
59,13

Gia sir hon hop chi ¢6 Ca(HCOs), = Nea(hcos), (90 = 162~ 0,365 mol

uigeli.xyz Trang 7




uigeli.xyz
Ca(HCOs), + 2HCl —> CaCl, + H,0 + CO, T

0,35 <0,7 (mol) 0,35

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

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

* Uu diém va han ché ciia phwong phap gia thiét:

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

b. Phwong phdp 2: Phwong phdp bién doi dai so.

% Cic buée:
Budc 1: Goi x,y 1an luot 1a s6 mol mdi chét trong hdn hop
Lap phuong trinh biéu dién khdi lvong hdn hop
Xx.Ma +yMpg=m (1)
Budc 2: Viét phuong trinh phan tmg, gia sir hdn hop hét.
A + X —>AX

X — ni(x) (mol)
B + X —>BX
y— my) (mol)

(Trong do ni(x), nx(y) la cac biéu thike tinh s6 mol ¢6 chira én x,y)
Budc 3: Bién doi toan hoc va két luan

+ Bién d6i (1) => n,(x) + na(y) < Mx (d8) = X dur, hdn hop (A,B) hét.
+ Bién ddi (1) => ny(x) + na(y) > Nx (d4€) = vo 1y; hdn hop (A,B) du.

0 Luuy: C6 thé lam ngwoc lai (tikc la ban dau ta gid thiét chat X hét)
D V41 . .
* Vi du minh hoa:

Vi du 6: Hoa tan 7,5 gam hén hop X gom 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) Chung minh dung dich Y van con du axit.

b) Dan khi sinh ra qua 6ng dung m(gam) CuO néng du thi thay khoi lugng chat rin thu duge 1a (m
—5,6) gam. Tinh khéi luong mdi kim loai trong hdn hop dau.

Huéng dan:

Phén tich: Héa tri ciia Al va Fe khdc nhau, vi vdy néu ding phwong phdp gad thiét tam thi khéng
thuyét phuc. Béi vi s6 mol nhiéu ma phan g hét thi s6 mol it hon chiea chéc hét: Vi du: 0,3125 mol
Mg phan iing 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 bdi todn cé cdc chdt trong hon hop chira cdce kim loai héa tri khdc nhau thi thuong chirng minh
bang phwong phap khdc.

Loi gidi:

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

Goi x,y lan luot 14 s6 mol Al, Mg trrong hdn hop.
Gia str hdn hop kim loai phan ting hét.
2Al1 + 6HCl —2AICI;  + 3H, 1

X 3x (mol) 1,5x
Mg + 2HCI —MgCl, + H,7T
y 2y (mol) y

Tacod: 27x+24y =75 < 27x+18y<7,5
< (Bx+2y)09<7,5 = 3x+2y<0,833 (mol) < 0,85
Vi s6 mol HCI phan tig bé hon s6 mol HCI ban dau, nén HCI dur.
b) Chuyén m (gam) CuO thanh (m — 0,56) gam rin = giam 0,56 gam.

56
Vay n o (Pw) = ng (bi khir) = 7= 0,35 (mol)
H, + Cu0 —%5Cu + H,0
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035 0,35 (mol)
 [27x+28y=75 _ [x=01
Taco: 1950 y_035 ~ |y=0.2

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

0 Luu y: C6 thé chimg minh nguoc lai, nhu sau:
Gia sir HCI phan tg hét:

Taco: 3x+2y=0,85 - 27x + 18y = 7,65 — 27x + 24y > 7,65 (V6 1Y)

Vi gia thiét HCI hét 1a sai, nén sau phan tmg HCI con du.
c. Phwrong phdp 3: Phwong phdp bdo todn mol nguyén té.
Phwong phap:
Néu chat ban dau va chat san pham chira chung mot nguyén té (Y), ma cac chét nay déu biét s6 mol
thi so sanh s6 mol nguyén t6 (Y) dé két luan:
+ Néu s6 mol (Y) trudc pu = s6 mol (Y) sau pu = chét chira (Y) phan tng hét.
+ Néu s6 mol (Y) trude pu > s6 mol (Y) sau pu = chat chira (Y) con du.
“* Vi du minh hoa:

Vidu 7: Hoa tan 2,661 gam hdn hop (A) gébm 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) c6 tan hét khong? vi sao?

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

Huéng din:
Phén tich:
Pé bai cho (0,06mol HCI, 0, 06m01 H,S0,) + kim loai — 0,084 mol H..
Dung bao toan mol nguyén to H ta dé dang biét dugc axit hét hay khong.

Loi giai:
18816
a) Nyg = NHos04 = 0,200,3 = 0,06 (mol) ; Mu, = 24 0,084 (mol)

Taco: Ny (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) Dit cong thire twong duong cua 2 axit 1a HX .
Goi x,y,z lan lugt 1a s6 mol cua Al,Mg, Zn trong hon hop.
2A1 + 6HX — 2AIX; + 3H, 7T
Zn + 2HX —» ZnX, + H,T
Mg +2HX > MgX, + H,T
Taco so dd: 2Al — 3H, ; Mg ->H,; Zn—H;
X 1,5x y y z z (mol)
27x+24y+652=2,6061 |[x=0,024
Theo d@ bai ta co: | LX+y+2=0,084 =1y=0,027
27x-24y=0 z=0,021

1363

0,0210 65 = 1,365 (gam) = "My, = 51007 =31.3%

Va
3 y rr\zn =
d. Phwong phdp 4: Phwong phdp so sinh s6 mol héa tri.
< Phuong phiap:

Tinh khoang s6 mol hoa tri ciia hdn hop rdi so sanh v6i s6 mol héa tri cua tac chat (chat tac dung
1én hén hop) dé rat ra két ludn:
+ Néu s6 mol tac chit (X) < s6 mol hoa tri min = hdn hop du.
+ Néu s6 mol tac chit (X) > s6 mol hoa tri max = hdn hop hét.

* Quy ude: 60107 don vi hoa tri 1a Imol hoa tri, ta c6 cong thirc tinh:
S6 mol hoéa tri = s6 mol nguyén t6 (hodc nhém nguyén t6) x hoa tri cua no.
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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 xay ra hoan toan thu dugc dung dich X. Chirng minh sau phan
ung con du axit? Vi€t cac phuong trinh héa hoc cua phan ing xay ra.

Huwéng din:
Phin tich:
Ban chat cta phan tng 1a su lién két ctia kim loai —Na véi goc —Cl va =SO4. Néu phan tmg vira du
thi theo quy tac hoa tri ta co:
Nna 1= Neoy 2+n4-1

Neéu bén nao ¢6 sO mol hoa tri 16n hon thi bén d6 con du
Loi giai:

200-5,475 200-9,8
N = o222 0,3 (o). _200-9.8 _
HC = 100.36,5 (mol) . M50, 100.98 0,2(nmol)
. 5 . . 184
Gia sir hon hop chi ¢6 Na;O = s6 mol hoa trj Na= —=>= 2~ 0,594 (mol)
184

Gia str hdn hop chi c6 NaOH = s mol héa tri Na =20 0,46 (mol)

Téng s6 mol héa tri cua 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 + HQSO4 —> Nast4 + 2H20
NaOH + HCI —» NaCl +H,0
NazO + HzSO4 —> Nast4 + HzO
Na,O +2HCI — 2NaCl + H,0O

0 Nhan xét: Qua mot s6 vi du cho thdy c6 rat nhiéu cach chirng minh hon hop phdn g hét hodc
khéng hét. Ngodi cdc cdch néu trén, trong thuwc té gidi bai tdp héa hoc ciing con nhiéu cach khdc. Tiyy
vdo ddc diém ciia moi bai tdp ma nguoi gidi c6 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 lop 9 tinh Tién Giang, nim hoc 2008—2009).

Hon hop A gom 2 kim loai: Mg va Zn. Dung dich B 1a dung dich H,SO, chua biét ndng d6. Nguoi
ta thuc hién 2 thi nghiém sau:

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

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

a) Hay ching minh rang trong TN1 hdn hop A chua tan hét, trong TN2 thi hdn hop A tan hét.

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

Phén tich:

So sanh TNI va TN 2 thdy ciing mét lwong kim loai nhung khi ting lwong axit thi lwong H ciing
tang theo. Chitng t6 TN1 kim logi chia tan hét. Néu lwong HCI & cda 2 TN déu hét thi ty 1é thé tich B
bang ty 1é thé tich khi H, sinh ra.

Bai giai:

a) Ny, = 0.4 molin = 0.5 mol

H,{TH-1

Vi luong kim loai khong doi ma VHz(TNZ) > VHz(TNl)

du ; H,SO, phan tng hét.

nén ching té ¢ thi nghiém 1: kim loai con

Béo toan mol H => nH2504 (2 1it B) = M5ty = 0,4 (mol)
NHo504 (pu TN,) = NHo(TN5) = 0,5 (mol)

3t kha 1 3 04=06
Mat khac: nsto4 3litB)= S5oa=5 (mol) > 0,5 = TN2: H,SO, du

Vay ¢ TN, kim loai phan tng hét.
b) Xét thi nghiém 2: N
Goi x,y lan luot 1a s6 mol Mg,Zn trong 24,3 gam hon hop A.
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Mg + H,SO, —» MgSO, + H, T
X X x (mol)
Zn + H,SO, — ZnSO, + H, T
y y y (mol)

~ [x+y=05
Ta co: 24 + 65y = 24,3 =x=0,2;y=0,3

02-24
PoMag = 5g3 100%=19,75%; vim, =100 19.75 =80,25%

Ndng d6 mol cua dung dich B: Cy (ddB) =0,4:2 =0,2(M)

Bai 2 (Trich dé thi HSG I6p 9 tinh Nam Dinh, nim hoc 2014-2015)

M@ét hon hop X gdm Na va AL Tién hanh 2 thi nghi¢m sau:

— Thi nghiém 1: Cho m (gam) X tac dung v6i nude du, thu duge 9,916 lit khi H,.

— Thi nghiém 2: Cho 2m (gam) X tac dung v6i dd NaOH du thu dugce 27,2609 lit khi Ho.

Biét cac phan (mg xay ra hoan toan, cac thé tich khi do ¢ dkc.

a) Chirg minh rang luong Al trong thi nghiém 1 van con du.

b) Tim gia tri cia m.

Phan tich:

Cdc phdn vmg xay ra & TN, va TN, hodn toan giong nhau. Néu toan bé Na, Al déu tan hét thi lwong

H, sinh ra 6 TN phdi gap déi & TNI. Pdy la mdu chét dé chimg minh thi nghiém 1 Al van con du.
Bai giai:

a) Ny, = 0.4 molin = 1.1 mol

Ho TN, 0

m 2m

—_—

Ta co: 04 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.
oThi nghiém 1:
2Na + 2H,0 —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)
oThi nghiém 2:
2Na + 2H,0 —2NaOH + H, T
0,4 —> 0,2 (mol)
2NaOH + 2Al + 2H,0 — 2NaAlO, + 3H, T
2y > 3y (mol)
Taco: 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 huéng sau:
* Xét TN, Néu dung m(gam) — s6 mol H, = 0,55 (mol)
Do 1éch sé mol H, gitra 2 TN 1a: 0,15 (mol)
2

2
N (du & TN)) = 1,5§-AnH2 =§-0,15= 0,1 (nmol)

m=0,20(27 +23) + 0,1027 = 12,7 (gam)
Bai 3 (Trich dé thi HSG 16p 9 Thi xi Uéng Bi (Qudng Ninh), niam 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) Chtng minh rang dung dich (B) van con du axit.
b) Tinh % khéi lwong mdi kim loai trong hdn hop (A).
Phén tich:
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Cdc phép tinh todn trong dé bai khong lién quan dén fing axit cy thé, nén dé don gian ta quy 2 axit
thanh mot don axit HX. Ddy la bai tap biét s6 mol nguyén t6 H [ trong chdt tham gia (axit) va san pham
(H>). Chi can so sanh s6 mol H truéc va sau phan vng thi sé dé dang biét dwoc axit con dir.
Bai giai:
a) Ny =0,2501 =0,25 (mol) ; r]HZSO4 =0,2500,5= 0,125 mol
Ny =0,195 (mol)

Mgy 0,25 +0,12502 = 0,5 (mol) > Ny (H,) = 0,19502 = 0,39 (mol)
Vi s6 mol H trong axit 16n hon sb mol H trong khi H, nén chimg to axit du
b) bat cong thirc twong duong cua axit la: HX
Goi a,b lan luot 1a s6 mol Mg, Al trong hon hop
Mg + 2HX — MgX, + H, T

a a (mol)
2A1 + 6HX — 2AIX; + 3H, T
b 1,5b (mol)
_ [242+27b=387 _ [a=0,06
Taco: 15,150-0195 ~ |b=0,09

Phan trim khdi lvong mdi kim loai trong hdn hop A:
oty = 32724 100%= 37,21%
%M, =100%~—37,21%= 62,79%

Bai 4 (Trich dé khao sat HSG huyén Pdk Po (Gia Lai), ndam hoc 2009—2010)

Cho 3,84 gam hdn hop Mg va Al tac dung v6i 200ml dung dich HCI 1,45M

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

b) Néu sau phan tmg thu dugc 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 cé thé tic dung tdi da V (lit) dung dich kiém chia NaOH 0,7M va
Ba(OH); 0,5M. Tinh V.

Phén tich:

Kim loai Al va Mg co6 hoa tri khdac nhau nén cdu a cua bai nay nén dung phwong phap hoa tri hodac
phirong phép dai so sé thuyét phuc hon phwong phdp gia thiét (bé b6t chat). Béi vi ban chdt cia sw
lién két la phu thudc 1y 1é héa tri.

Bai giai:
a) S6 mol HCI = 0,201,45 = 0,29 mol

Phuong phép bién d6i dai sé.(tinh theo HCI)

Goi x,y lan luot 1a s6 mol Mg va Al da phan tng.
Mg + 2HCl— MgClL, + H, T

X 2x X (mol)
2A1 + 6HCI — 2AICL; + 3H, T
y , 3y  y(mol)
Gia st HCI phan ting hét.

Tacod: 2x + 3y =029 < 24x + 36y = 3,48 = 24x + 27y < 3,48 < 3,84

Vi lugng kim loai phan ting nhé hon lugng ban dau, chimg to kim loai du.
b) Goi a, b 1an Iuot 1a s6 mol MgCl,, AICI;

Bao 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 tng 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

uigeli.xyz Trang 12



uigeli.xyz

Neor =07V +0,5V-2=17V (mol)

Vi luong kiém t6i da nén két tia AI(OH); bi tan hét.
MgCl, + 2ROH — Mg(OH), { + 2RCl
AlICl; + 3ROH — AI(OH); + 3RCl
Al(OH); + ROH —» RAIO,  + 2H,O
Theo ptpu, thdy: nros = ner + Naigmusiy = 0,29 + 0,05 = 0,34 (mol)
Taco: 1,7V=0,34 =V =0,2 lit.
Bai 5 (Trich dé thi HSG 16p 9 tinh Gia Lai, ndm hoc 2012-2013).
Cho m gam hén hop X gbém 2 kim loai Na va Ba vao 500 ml dung dich HCI 1M thu duoc 7,437 lit
khi H» (¢ dkc) va dung dich A.
a) Viét cic phuong trinh phan tng xay ra, dung dich A c6 thé 1am thay d6i mau cua gidy quy tim
hay khong? Vi sao?
b) Dé két tiia hoan toan cac hop chat ciia bari trong dung dich A phai dung hét 100 ml dung dich
H,SO, 2M. Hay tinh m gam hén 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 phdn iing: Ba,Na chi xdy ra phdan 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 tng c6 thé xay ra:
Ba + 2HCl — BaCl, +H, T (1)
2Na+2HCl —» 2NaCl+H, T (2)
Ba+2H,0 — Ba(OH), +H, T (3)
2Na +2H,0 —»2NaOH +H, T (4)
Theo d&: 1, = 0.3mol:n,, = 0.5mol

Vi "(H3)=0,302=0,6 > 0,5 = chung t6 c6 mot lvong H, sinh ra tr nude.
Vay dung dich A c6 chira NaOH, Ba(OH), nén lam cho quy tim héa xanh.
b) Pit cong thirc chung cc hop chit Ba trong A: BaY,
BaY, +H,SOs — BaSO, { + 2HY
0,2 0,2 (mol)
Theo céc ptpu (1,2,3,4) ta co:
- 03-02
Ho Na — 0,5
Vay m=0,20(137 + 23) = 32 gam
0Luuy: Co thé ding quy tic héa tri tim s6 mol Na theo cong thirc sau:
-1+ Nga 2= ny Hoy -2

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

(s6 mol hoa tr1 cac thanh phan trao doi hodc thay thé nhau lu6n bang nhau)
Bai 6. Tién hanh 2 thi nghiém sau day:

— Thi nghiém 1: Cho m (gam) hdn hop gdm 2 kim loai Zn va Fe vao dung dich lodng chtra a mol
H,S04, thu duge 4,958 lit khi, ¢6 can hdn hop sau phan tng duoc 39,6 gam chat ran.

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

Biét cac thé tich khi do & diéu kién chuén, cac phan tng hoan toan.

a) Ching minh & thi nghiém 2 hdn hop kim loai tan hét.

b) Xac dinh m ?

Phén tich:

Khdc véi cdc bai tdp tir sé 1 dén 9, bai nay dé khong cho khéi heong hén hop nén phirong phap
chu’ng minh phai chi y t0i cdc dit kién cua san pham. Maéu chét bai todn & ché lwong axit tang gdp
déi ma heong H, chi tang gap 1,5 lan.

Bai giai:
Phuong trinh héa hoc xdy ra ¢ cd 2 thi nghiém
Zn + H,SOs — ZnSO; + Hy T
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Fe + H,SO; — FeSO; + H, T
Theo dé ta thay: O TN1: dung a (mol) H,SOj sinh ra 4,958 lit H,
O TN2: dung 2a (mol) H,SO, sinh ra 7,437 lit H,

Vi tang luong axit ma luong H, ciing ting, nén & TN1 kim loai du, axit hét
—Thi nghiem 2:

S mol H,SO, = 0,202 = 0,4 (mol)

Gia sit H,SO, hét = s6 mol H, = s6 mol H,SO, = 0,4 mol > 0,3 (vo 1)

= gia thiét H,SO, hét 1a sai

Vay H,SO, con du, kim loai tan hét.
- Thi nghi¢ém I:

4,48
Theo ptpu, ta co: nso4 = nH2 =>a 0,2 (mol)

Theo bao toan khél lu’qng, ta co: m kimboai T nlﬁ': Iy —m rin
< m+0,2096 =39,6 = m = 20,4 gam

Bai 7: C6 21,6 gam hon h(_)‘p}‘étl (E) gébm Fe va Mg. Cho hdn hop vao trong V(ml) dung dich chira
H,SO, 0,3M va HCI 0,2M. Dan khi sinh ra qua ong dung 40 gam CuO nong (du) dén khi két thac thi

thu duoc 35,2 gam {én (F). N
a) Chirng minh rang sau phan tng véi axit, kim loai van con du? Tinh V.

b) Hoa tan hét 21,6 gam (E) bing luong t0i thiéu m (gam) dung dich dung dich H>SOs 80% dun
nong thi thu dugc 12,395 lit (dkc) SO, (san pham khtr duy nhat). Tinh m va khoi lugng moi chat trong

hon hop E.
Phan tich:

Khi gdp bai todn hon hop nhiéu axit ¢ tinh chat twong tu ma d‘e bai khéng héi riéng lwong ciia moi
axit, thi nén quy cdc axit vé mét don axit ¢é sé6 mol bang tong sé mol H trong cdc axit. Liic ndy gidi

todn véi mot axit sé don gian hon nhiéu.
Bai giai:
a) bat cong thuc tuong duong cia cac axit la: HX
Fe + 2HX —FeX, + H, T (1)
Mg + 2HX —>MgX, + H, T (2)

H, + CuO — Y 3 Cu+ HO (3
Chuyén tir 40 gam CuO — 35,2 gam ran => ting 4,8 gam
4 8
Vay M, =N (bi khu) = =& —0 3 (mol)

Theo phéan tmng (1,2): Mkim ti pu ~ 112 = 0,3 (mol)

, — 21,6
Néu kim loai phan g hét: Mremg =53 = 72> Mee=56 (vo 1y)

Vay sau phan ung véi 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 I trong mubi.
Mg + 2H,SO, - MgSO, + 2H,0 +S0, T
Fe + 2H,SO; — FeSOs + 2H,0 +S0, 7T
Goi x,y 1an luot 1a s6 mol Mg, Fe
Theo phuong trinh héa hoc va theo dé bai ta cé:
+y= 12 _ 0,5
22,4 —=x=02;y=03
24x+ 56y = 21,6

Vay mMg(E):0,2EI24 =4,8 gam ; Meo (E) =0,3056 = 16,8 gam

1.98

Miiys04 = 2n502 =2-05=1mol) = m a0 100% = 122,5 (gam)
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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 , dugc dung dich B va 9,6681 lit H, (dkc).

a) Chung minh rang trong dung dich B van con axit.

b) Tinh khéi lugng ctia mdi kim loai trong hdn hop A.

¢) Tinh khéi lwong dung dich gdm NaOH 16% va Ba(OH), 34,2% can du dé trung hoa axit con du.

Huwéng din:
a) bat cong thirc tuong duong cua 2 axit: HX

Ny =0,550(1 +0,502) = 1,1 mol ;11 = 0.39mol (1))

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 1a s6 mol Al, Mg
2A1 + 6HX — 2A1X; + 3H, T
Mg + 2HX »MgX, + H, T

nA|~3+nMg-2=nH2-2

) . . 27X + 24y = 7r 74
Ta c6 hé phwong trinh: 1 5\ 5 _ 75

Theo quy tic hoa tri ta co:

=>x=0,18; y =0,12

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

¢) Mhx (du) = 1,1 — 0,78 = 0,32 mol
Goi m(gam) 14 khdi lugng dung dich kiém.

16m 34,2m
MNeok = 700, 45 0,004m (mol) ; Ngyon), = 100-171

NaOH + HX ——NaX + H,O
0,004m  0,004m (mol)
Ba(OH), + 2HX — BaX, + 2H,0O
0,002m  0,004m (mol)

Taco: 0,008m = 0,32 = m =40 gam

=0 OOZm(mol)

OLuuy: Cb 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 hon hop MgCl, va CaCl, vao 223,85 gam nudc duoc dung dich
X. Cho toan by X tac dung véi 500ml lit dung dich Na,CO; 0,6M thi thdy xuat hién két tia Y. Biét
phan img x4y ra hoan toan.
a) Hay chung minh rang lugng két tia Y thu duoc di dat tbi da.
b) Khi cho toan bd X tac dung véi dung dich AgNO; du thi thu duoc 71,75 gam két tia trang. Tinh
nong d6 phan trim céc chét tan trong dung dich X.
Bai giai:
a) Céc phuong trinh phan ng:
CaCl, + Na,CO; — CaCOs | +2NaCl
MgCl, + Na,CO; — MgCO:; | + 2NaCl
Khoang s6 mol cta cht tan trong dung dich X 1a:
26,15 26,15
111 ~0,236< ny, oCla+CaCly < o5 ~ 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 chloride phan tmg hét. Do
d6 két tia Y thu dugce dat toi da.
b) Goi x,y 1an luot 13 s6 mol MgCl,, CaCl,
MgCl, + 2AgNO; — 2AgCl{ + Mg(NO,),
X 2x (mol)
CaCl, + 2AgNO; — 2AgCl{ + Ca(NOs),
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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 d6 % cac chét tan trong dung dich X:
01.95 015-111

C(yoMgCIZ 250 -100%= 3 8% ; N C%Cijz Wloo(%): 6,66%

Bai 10: Ngdm 3,97 gam hdn hop (X) gdm 2 kim loai Zn, Mg trong 120 (gam) dung dich AgNO;
10,2%, két thuc thi nghiém thu duoc m (gam) ran 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 véi dung dich NaOH thi thu dugc mot luong két tia cuc dai co
khéi lugng 2,334 gam.Tinh m va khéi lugng mdi chit trong X.

Huéng din:

(02120
LO0-L70

a) Moy = = 0,072 mol

3.97
63
Zn + 2AgNO; — Zn(NOs), + 2Ag
0,036 0,072 (mol)
Ta thay: Nkim togi pr < Dicim logi(min)
Véy sau phan tmg hon hop kim loai con du. ’
(Con nhiéu cach chimg minh khac: 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), { + 2NaNO;
X (mol) X (mol)
Zn(NO;), +2NaOH — Zn(OH),{ +2NaNO;
y(mol) y (mol)
Béao 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(NO;), nén chimg t6 Mg phan ting hét.
Myg{ TONIX) = 03024 = 0,72 gam ; My, (X)=3,97 — 0,72 = 3,25 (gam).
Dang 3: Bai toin vé hiéu su;‘tt phéan trng
3.1. Cong thirc tinh hiéu sudt yt‘z cdc buoc gidai
3.1.1. Cong thirc tinh hi¢u suat
a. Hiéu sudt phan iing theo mot chit tham gia
_ lugng chdt X phani Mg 1609
liwong chat X ban ddu

= (), 06(mol)

Gia st hon hOp chi ¢6 Zn: Nkim loai (min) =

b. Higu sudt theo mét chit sin pham ] )
_lwong chat san pham Y thu dueoc (thucté )
liong chdt san phamY sinhra (Iy thuyét )’

00 %

M6t s6 chu y:

v Luong san pham 1y thuyét 1a luong tinh theo PTHH, khi gia thiét hiéu suat 100% (tirc 1a néu cho
phan ing x4y ra hoan toan).

v Luong san pham thyc té 1a lugng thu duoc sau khi da trir hao hut (luong nay thuong dé cho dé
tinh hiéu sudt hodc yéu cau tinh toan n6 khi da biét hiéu suat phan tng)

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

v/ Phan tng hoan toan 1a phan tmg dat hiéu suat 100% co it nhat mot chat tham gia da phan tng
hét, chat con lai c¢6 thé hét hodc du. Nhu vay phan ung hoan toan co thé chira 3 truong hop:
+ A hét, B hét (tron vira di theo ty 1¢ hé sé trong PTHH)
+ A hét, B du.
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+ A du, B hét.

v/ Néu de bai cho biét so (dir kién) clia ca hai chat tham gia ban dau thi hi¢u suat phan tng phai
s6 mol : 1A Y S
He s canbang nho hon ty 1€ tuong ing cua chat con lai).
, . % b% % 4%
v Néu ¢ mdt chuoi cac qua trinh: A : c;’ B2 c-5 p w
. e
Thi hiéu suat chung cta qua trinh A —— E 1a: e = a%.b%.c%.d%. 100% (%)

3.1.2. Céc bwéc gidi bai todn cé higu sudt phén trng

tinh theo chat thiéu (1a chét co ti 16

Budc 1: ddi tat ca cac dit kién dé cho thanh sé mol Néu duoc
Budc 2: viét PTHH ciia phan tng va tinh toan theo phuong trinh hoa hoc
(tinh toan trong gia thiét hiéu suét bang 100% nhu cac bai toan théng thuong)
+ Duya vao s6 mol chét tham gia ban dau suy ra s6 mol chét san pham theo 1y thuyét
+ Hodc dwa vao s6 mol chat san pham thu dugc suy ra s6 mol chat di tham gia phan tng
_ Budc 3: Ap dung cong thirc tinh hi¢u suit dé tinh hi¢u suat phan ing hodc tinh lugng chit dé yéu
cau.

3.2. Vi du minh hoa

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

Hwéng din gidi
39,5 2,479
Mo, = 75 — 0220l 10,2529

Céch 1: Tinh hiéu suit theo chét san phém (02)
2KMnO, !’ Ko;MnO; + MnO; + O;
0,25 — 0,125 (mol) (lwong 1i thuyét)

0.1 .100%=80%
0,125

Céch 2: Hiéu suét theo chit tham gia (KMnO.)
2KMnO; t” K;MnOy + MnO, + O,
0,2 — 0,1 (mol) (luong thuc té)

0,2 .100%=80%
0,25

=0,1mol;

Hiéu suat phan ung 1a H=

Hiéu suit phan ung 1a H=

Vi du 2: O nhiét do cao va c6 xtic tac V,Os thi khi sulfur dioxide héa hop véi khi oxygen tao thanh
hop chét sulfur trioxide. Ngudi ta tron 0,5 mol SO, v6i 0,4 mol O, rdi thyc hién phan tng sau mot thoi
gian thu dugc hdn hop khi Y, trong d6 s6 mol chat san phdm chiém 40% s mol hdn hop Y. Tinh hiéu
suat phan tmg oxygen hoa SO,.

Huéng din giai

PTHH xay ra: 280, + 0O, — 2SO,

Ban dau: 0,5 0,4 (mol)
Phan img:  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)
2x 40 _ .

ai h: ———=——=(x=0,3mol

Baira ta co 09—x 100 X mo
0,5 04 .

Vi —-—<—— => Hiéu suat tinh theo SO..

2 1
0,3
0,5

H=

.100 %=60%

3.3. Bai tdp dap dung
Bai 1: T 40 tin quing pirit (FeS,) chira 40% S san xuit dugc 46 tan sulfuric acid. Hiy tinh hiéu suat
qua trinh san xuét sulfuric acid.
Huéng din giai
M (quing = 40.40/100=16 tin
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—_

PTHH xay ra: 4FeS, + 110, £ 2Fe,0; + 8SO,
250, + 0, V205:400°C 5g0,

—_—

SO, + H0 H,SO,
Soddpwr:S SO, SO, H.SO,
16 T 49tn
%6 100
Vay: H%=49 =93,88%

Bai 2: Pun ndng hdn hop gém 8,05 gam etanol vdi 5,4g acetic acid (co H,SO4dac 1am chat xiic tac)
thu dugc 3,96¢ etylaxetat. Tinh hiéu suit phan tng este hoa noi trén?
Huwong din gidi
8,05 54

CHOH — 46 =0 175mol; et coon — 60 =0,09mol

Mg oo =1y

n

Do : LI => Tugng este CH;COOC,Hs (li thuyét) sinh ra tinh theo acid
PTHH xay ra
HLLS00 1
CH;COOH + GHOH — > CH;COOCH; + H,0
—~ Men,cooc,n, — Men,coon — 0.09 mol => Meycoocn — 0,09 88 =7.92cam
3.96-100%
7,92

Hiéu suit phan ingla H= =50%
Bai 3 : Tir 1 tn quing Pyrit sit chira 20% tap chat, diéu ché acid H,SO, theo phuong phap tiép xc,
qua cac giai doan (c6 ghi hiéu suat mdi giai doan) nhu sau:
Fes,—2>* 550, %% .50, 8% ,H SO,
Tinh khéi luong cta dung dich H,SO4 72% diéu ché dugc.
Hwéng din giai

m,. = .80 = (.8

100 (thn):
Theo so dd ta co: FeS, — 2H,SO. )
120 2.98,tén
0,8 — X (tan)
02298 90 64 =20

: . . = (.602
—~x= 120 1000100 100 (tén)
g
M en = M =.534 ’
== f= (tAn)

Bai 4: Di¢n phan dung dich NaCl 29,25% (co mang ngan). Tinh khéi luong NaOH thu duogc, biét hiéu
suat cua qua trinh dién phan 1a 90% )
Hwéng dan giai

2002925
l— e
Ta co: NaC 100-58,5 Imol
Phuong trinh phan ung:
INaCl + 2H,0 — ™, 5NaOH + H, + Cl,
1mol 1mol
190

Thuc té chi thu duogc: 100 =0,9mol

khéi lwong NaOH thu duge 1a: "Ne0H ™ 0,9.40 = 36g
Bai 5
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a) Tinh khoi lrong véi song (CaO) thu dwoe khi nung 1tin da voi (CaCOs) biét hiéu suat
phan ung 1a 85%

b) C6 mot loai d4 voi chira 80% CaCO;. Nung 1 tin da voi loai nay cé thé thu dwoc bao
nhiéu kg voi song, biét hi¢u suit ciia phan tng la 85%.

Hwéng din giai
)
a) Phwong trinh phan ing : CaCOs — 2 . a0 + CO; (1)

100 kg 56 kg

1000 kg x kg
56
1000 =

Ta co: x= 100 560 kg
560-85
Khéi lwgng CaO thye té 1a: Mo =100 =476 kg
__1000x80
b) Khéi lugng cia CaCOs1a: 100 =800 kg

Theo phuong trinh (1) ta c6:

_ 800356
Mo, =

B B wnln T a e
Khéi lugng CaO theo 1y thuyét la: 100 — 448 ke
448 =85
, , Mo = ——
Khéi lugng CaO thuc té thu duoc: 100 —380,8 ke

17

Bai 6. A 12 9,916 lit hdn hep khi gdbm N>& H, ¢6 ti khdi hoi so véi O, biing 04 | cho A vao mot
binh Kkin ¢6é chit xic tac thich hop rdi dun néng thi thu dwge hén hop khi B gom N,, H,, NH; ¢6
thé tich 8,9244 lit (biét cac thé tich khi déu dwoc do & dkc). Tinh hiéu suit ciia qua trinh tong
hop amoniiic va % theo thé tich ciia mdi khi trong hén hop khi B.
Huwéng din giai
Phan tich:
- Diing so' do d/c => s6 mol N> va H, trong hon hop
- Sur dung phwong phap 3 dong (mol ban dau, phan iing va con lai) dé xdc dinh lwong phan iing
- So sanh ti 1é mol chat tham gia pw dé xdc dinh hiéu sudt tinh theo chdt tham gia nao.
Loi gidi:
n 1585 |n,, = 0.3mol

‘ 8,5-2 [n, =0.1mal
Ta c6: na = 0,4 mol; Ma =8,5. Ap dung SDBC, => :

Goi x 14 s6 mol N phan tng (x > 0). Ta c6 PTHH tong hop NHj:

N, + 3H, — 2NH;
Bd: 0,1 0,3
Pu: x 3x 2x
Sau: (0,1-x) (0,3-3x) 2x

Téng s6 mol hh B 13: 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 v6i nhau.
=> Hiéu suit c6 thé tinh theo N, hodc H,
H% = 0,02.100%/0,1= 20%;
%" NH; = 0,04.100%/0,36 = 1L11%; % N, = 0,08.100%/0,36 = 22,22%; %" H, = 66,67%
Bai 7. A 1a hén hop khi gdm N,, H, c6 ti khoi so v6i O, bang 0,225. DAn hdn hop A vao binh ¢
chét xiic tic thich hgp, dun néng dé phan ting tong hop amoniic xay ra thi thu dwge hdn hop
khi B ¢6 ti khéi so v6i O, bing 0,25. Tinh hiéu suit ciia qua trinh tong hop amoniiic, va % theo
thé tich ciia m&i khi trong hén hep khi B.
Hudéng din giai
Phan tich:
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Bai tdp nay khdc voi bai trén la khong cho mol hh A va mol hh B. Do do dé don gidan trong gidi bai
tdp nay cdac em nén swr dung pp tw chon luwong chat. Chon n, = 1 mol => so6 mol N;va H; trong hh A.
Cac bwdoc con lgi cac em gidi twong tw nhw nhirng bai tdp truwdc do da lam. Chu y: Theo BTKL ta
M, omy, .
d, =—=—>="--= '
A 32 32n, 32,

cO: mp = my nén

Loi giai:

Chon ns = 1 mol;
n 2572 | n, = 0,5 mol

I_: — 'L_:_'|_=-_-_.__
n, -2 [n, =0,2mol

| -]

Ta co Ma=7,2. Sir dung SDDC => i
Goi x 1a s6 mol N, phan tmg (x > 0). Ta c6 PTHH tong hop NHs:

N, +  3H, — " 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: my = mg = 7,2 gam.

d,, = M, m, =~ m, 72 0.25 =» v = 0.05
Baira=> /- 32 32n, 32n, 32(1-2x)
0.2 0.8
Mat khac, ta thay ] 3 Hiéu suit 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 hgp amoniic gdm N, H,, NH; (hén hop A). Liy V
lit hon hop A rdi dung tia lira dién dé phén huy hoan toan NHj, sau phan irng thu dwoc hén hop
khi B c6 thé tich 13 1,25 V. Cho hdn hep khi B lin hrot qua ng dung CuO (dw) dun néng va ong
dung CaCl, khan thi thé tich khi con lai chi bang 25% so véi thé tich ciia hn hop khi B.
a. Tinh % theo thé tich ciia m&i khi cé trong hén hop A.
b. Tinh hiéu suit ciia qua trinh tong hop amonisic (tao ra hdn hop A).
Huéng din giai
a) Goi x, y, z lan luot 1a thé tich (lit) ciia N,, H, va NH; ¢6 trong hh A=>x +y+z=V (1)
PTHH phan hiy NH;:

Tia hira dien

ONH, —HEIE N+ 31,
oz 0,5z 1,5z (lit)

=>hh B gom: N,: x + 0,5z (lit); H,: y + 1,5z (lit)

=>Vp=x+y+2z=125V (2)

Din hh B qua CuO nung néng xay ra pu: H, + CuO —— Cu + H;0

Tiép tuc dan san phém qua CaCl; khan thi toan bo hoi nudc sé 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 c6 trong hon hop A 1a

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

b) Hiéu suét pu tong hop NH;

N, +  3H, —%— oNH,
Ban dau: a b lit
Pw 0,125 0,375 0,25 lit
Sau  :0,1875 0,5625 0,25 lit

Bai ra=>a-0,125=0,1875 => a = 0,3125 lit.
b - 0,375 = 0,5625 => b = 0,9375 lit
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03125 0,9375
Ta thiy: ] 3 Hiéu suit co thé tinh theo H, hodc N,
0,125
] - . ][][*]n = —]-[]n (F]
3125
— HY% = 03125

Bai 10. Trong binh kin dung tich 56 lit chita N, H; & 0°C va 200 atm c6 ti khdi hoi so véi khong
khi béng 0,25 va mét it chat xuc tac, nung néng binh m{t thoi gian sau dé dwa binh vé 0°C thay
ap. suit trong binh giam 10% so véi ap suit ban diu (khéng khi c¢6 20% O, 80% N,). Tinh hié¢u
suat phan vng tong hop NH..

Huéng din giai
Phan tich:
Tai sao dp sudt trong binh lai gidm?
Qud trinh tong hop khi NH; lam giam sé mol khi do d6 dp sudt trong binh sé giam.
DoAp(gmm) = 10% => p (sau) = 90% p(truoc) => n (sau) = 0,9.n (trudc).Viy nén cic em can xdc
dinh s6 mol truéc va sé mol sau, tir @6 suy ra s6 mol phan g va hiéu sudt pu.
Huong din:
l’l(hh khi ban dau) 500 mol M(kk) 28 8 M(hh khi) = 7 2 >HH2 = 400 mol l’lNz— 100 mol
PTHH tong hop NH;

N, +  3H, T 2NH;

Ban dau: 100 400

P/ DX 3x 2x mol

Sau 2100 —x 400 — 3x 2x mol
— LM = 500 2% (mol)
Bai ra =>n(sau) = 0,9.n(trwéc) =>500 — 2x = 0,9.500 =>x =25

100 400

Mt khac, ta thiy: ] 3 Hiéu suat tinh theo N, => H% = 25%

Dang 4: Bai toan hon hop cé hé phuong trinh

(tat cd cdc chdt trong hén hop déu tham gia phdn iing twong tw nhau)
4.1. Bai toan tong quat va phwong phap giai
4.1.1. Bai toan tong quat

X (phanimg amol) JAX

Tong quat: m gam hdén hop M gom B i 1BX
. (c6 thé thay m gam hdn ‘hop va amol X bang 2 dit kién khac)
Yéu cau: Tinh khéi lugng (hodc thé tich) mdi chat A, B trong hdn hop

4.1.2. Phuong phap giai

Buéc 1: Doi dir kién dé cho thanh s mol (néu duoc)

g0i X y 1an luot 14 s6 mol mdi chét trong hdn hop dau

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

mol

A + X 7™ AX

X nl(x) (v6i mi(x) 12 s6 mol X c6 chira 4n x)

B + Y ™ BY

y n2(y) (v6i ny(y) 12 s6 mol Y ¢6 chira an y)

Bwéc 3: 1ap phuong trinh toan chita cac 4n x, y (c6 bao nhiéu an thi c6 bay nhiéu phuong trinh)
(M, x+tM,.v=m, =m . jx =7

S _ Bammdy tinh fx

[n(x)+n.(v)=n,=a - 11;:‘?

Budc 4: Tinh toan yéu cau cua dé bai

4.2. Vi du minh hoa

Vi du 1: Cho 3,79g hon hop hai !(im loai 1a Zn va Al tac dung vo1 dung dich H,SO,4 lodng du, thu
dugc 1,9832 lit khi (dke). Tinh khoi luong ting kim loai trong hon hop.
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Huwdng dan giai

L9832 _
Ny, = 5750 0.08(mol)
S6 mol khi H, thu dugc: 24.79
Zn + H,SO, — ZnSO,4 + H, (1)

2A1 + 3H2$Q4 — Alz(SQ4)3 + 3H2 (2) N
Goi a vab lan lugt 1a s6 mol Zn va Al trong hon hop.
a+%b:0,08 [a=0,05

Tir (1) va (2) ta co: [
(1) va(2) %Lb:o,oz

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 lugng moi kim loai ban dau.

, , Huwéng din gii
So m01’H2 = 0,4 mol; s6 mol SOzZ 0,55 mol
- Goi s06 mol cua Fe, Al, Cu lan lugt 1a x, y, z ta ¢6 h¢ phuong trinh :

=>56x + 27y +64z=174 (D

- Cu khong tan trong H,SO4 loang, chi c6 Fe va Al tan dugc trong axit loang
Fe + HzSO4 — FGSO4 + HzT
2A1 + 3stO4 — 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 + 6stO4 — Fez(SO4)3 + 3SOzT + 6H20

2A1 + 6H,SO4 — Al(SO4); + 350,71 + 6H,0

Cu + 2H2804 g CUSO4 + SOQT + 2H20
T PTHH => s6 mol SO2 = 1,5x + 1,5y + z= 0,55 (III)
Tu (LILIID) ta c6 HPT

]'56}: + 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 luong cta sit ban dau 13 : mg. = 0,1. 56 = 5,6 (gam)
=> Khbi luong ciia nhém ban daula:ma=0,2.27=54 (gam)
=> Khéi luong ctia dong ban dau 14 : me, = 0,1. 64 = 6,4 (gam)
4.3. Bai tap 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 rin B, loc 1y chat B dem nung dén khdi lugng khong d6i thu duoc chét ran cén
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.
¢) Dot chay hét 10 gam hdn hop trén. Tim thé tich oxi can ding.
Hwéng din giai

9.916
. = 5g = 0-4mol) g o= ;675 =0,034375(mol

Goi a, b, ¢ 1an luot 12 s6 mol cua Al, Mg, Cu (a, b, ¢ >0)
Cu + HCIl — khong phan tng

2Al + 6HCI 2AICL + 3H, ' (2)
a 3a a 1,5a

Mg + 2HCI MeCl, + H, ' (1)
b 2b b b
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2Cu + 0, t°  2Cu0 (3)
C C

27a+24b+6d4c=10
1.5a+b=0.4
=(.034375
0,2; b=0,1; c=

54 % Yoy = fol 24 100%=

A , e
Theo dé ta co: *
Giat HPT tréntaco: a=

% 4 =92.27 ———100%=
10

b/ 2., 3a+2b=3.0,2+2.0,1=0,8(mol) _
¢/ 4Al + 30, t°
a 0,75a

2Mg + O,
b 0,5b

o
ZCH + 02 t
c 0,5¢
Zn $0,75a+0,5b+0,5¢=0, 2171875(mol)

v

>
2ALO; (6)

2MgO (5)

2Cu0 (4)

_08
i

0,034375.

24% 94, =100%—(54+24)=22%

=1,6(1)

0,5

=02171875.24.70=5

38440

Bai 2 Hoa tan 20 gam hon hop Cu, Fe, Mg bang HzSO4 lodng tao khi A, dd B va chat ran C. Thém
NaOH du vao dd B, suc khong khi dén khi hoan toan thu duoc két tiia D, loc lay két tia D dem nung
dén khdi lugng khong d6i thu dugc chét ran E ning 24 gam. Liy chat rén C nung trong khong khi dén
khéi lugng khong ddi thu duge chét ran F ning 5 gam.

a) Xacdinh A, B, C, D, E, F.

b) Tim % khdi lugng ciia mdi kim loai trong hdn hgp ban dau.

¢) D6t chay hoan toan 20 gam hdn hop thi can dung bao nhiéu lit khong khi.
Huéng dan giai

Goi a, b, ¢ 1an luot 13 s6 mol cua Cu, Fe, Mg (a, b, ¢ > 0)

Cu khong phan ung vé1 HoSO,

Fe + H,SO, FeSO,+ H,(1)

b b b b

Mg + H,SO. MgSO4+ H, (2)

C C C C

khi A: H,  dd B: H,SO, du, MgSO., FeSO,
FCSO4+ 2NaOH Nast4 + FC(OH)z (3)
b 2b b b
MgSO4 + 2NaOH Na,SO, + Mg(OH),(4)
C 2c c C

H,SO, + 2NaOH Na,SOs + HxO0 (5)

Két tia D: Fe(OH), va Mg(OH),
4Fe(OH), + 0, T2  2Fe,0; + 4H,0 (6)

b 2b 0,5b b
C C

Chét ran E: MgO va Fe,0;

2Cu +0, t°  2Cu0(8)
a a

Chét ran F: CuO

uigeli.xyz
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e, =
4= CuO 80
Tu (5) (6) ta co: 0,5b.160 + 40c = 24 (g)
Theo dé ta co: 64a + 56b + 24¢ = 20
a=0,0625
Giai HPT trén ta c6: a = 0,0625; b=0,2; ¢c=0,2

=0,0625(mol )

_0,625.64 _ 0,2.56 ~
o= 100%=20% Ohr = 100%=56% Oty = 100~ (20456 )24 %

2Cu + 0, t°% 2Cu0 (6)

a 0,5a

3Fe + 20, 2 Fe0s (4)

C 2¢/3

Mg + 0, t°  2MgO (5)

b 0,5b
Z &O,5a+£+0,5b:%(m01)

No, 3

S 07975 5, 10 e
=>I'~.- == 24 19=6.56(0) V,, = 6.56.5=232.79(1)

Bai 3: Hoa tan hoan toan 8,32 gam hdn hop X gdbm MgCO5 va FeCO; vao 50ml dd HCI (D=1,28g/ml)
thi thu dugc dd Y va thoat ra 1,792 lit CO, (dktc). Nho dd AgNOs 1dy du vao ' dd Y, thi thu duoc
14,35 gam két tia tring.
a) Tinh khdi lwong mdi mudi c6 trong hdn hop ban dau.
b) Tinh néng do % ciia dd HCI ban dau.
¢) Tinh ndng d6 % cuia cac chat c6 trong dd Y.
Huéng din giai

Goi a, b, ¢ 1an lugt 12 s6 mol cua MgCl,, FeCl, va HCI du (a, b, ¢ >0)

1,792 14,35

n.= =0,08(mol n, .= =0,1{mol
©r 22,4 7 (ml) Al 1435 7 (mol)
MgCO; + 2HCI MgCl, + H,O + CO, (1)
a 2a a a
FeCO; + 2HCI FeCl, + H,O + CO, (2)
b 2b b b
childy Y5 dd Y
2AgNO; + MgCl, Mg(NOs), + 2AgCIY (3)
a a/2 a/2 a
2AgNO; + FeCl, Fe(NOs), + 2AgClY (4)
b b/2 b/2 b
tir (3) va (4)tacéa + b =0,08 <0,1 => HCI du
AgNO; + HCI HNO; + AgClY (5)
C C C C
tur (1) va(2) ta co a+b=0,08
tr (3), (4), (5) ta co: atb+c=0,1
Pé 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) Mpeco,=0,05.116=58(g)

> 42a+2b+2¢=0,06+0,1+0,04=0,2(mol)

Nycr

_73 _
My =02.36,5273(g) _ myguq=50.1,28=64(g) _ CPddHCI= g 7100%=11,4%

==
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Tir (1) va (2) ta co Moct,= =003 (mol)=mg.c,=0,03.95=2,85(g)
Npec;,=b=0,05(mol)=mp,q =0,05.128=6,35(g)
Mgaspy =My *+Myanci)~Meo =(8,32+64)—0,08.44=68,8(g)

0, ——l /. — 0 0, — 0/ — 0 0, ——l )
A)MgClz——68’8 100 @—4,14 % . @F6C12—6—8’8 100 @—9,23 % . A)Had”_ﬁ—8’8

b

Bai 4: Cho 40 gam hén hop Al, ALLOs;, MgO. Hoa tan hon hop bing 300ml dd NaOH 2M vira du thu
dugc 7,437 dm’ khi A, dd B va cht ran C.
a) Tim khéi luong chét rn C.
b) Tim % khdi lwong cta cac chét co trong hdn hop.
¢) Liy 5 gam hdn hop hoa tan bang dd HC1 du. Tim khéi lugng dd HCI 5% can ding.
Hwéng din gidi

100%=31,22%

", = 7,437 =0 3(mal)
Moo =0,3.2=0,6( mol) 24,79
Goia, b, c lan Iuot 1a s6 mol cta Al Al,O5; va MgO (a, b, ¢ >0)
2Al + 2NaOH + 2H,0 2NaAlO, + 3H; (1)
a a a 1,5a
A1203 + 2NaOH 2NaA102 + Hzo (2)
b 2b ’
Khi A: H, dd B: NaAlO, ran C: MgO
Tu (1) va (2) ta co: a+2b=0,6
. 1,5a=0,3
Theo dé ta co: 27a+ 102b + 40c =40
Giai HPT trén ta c6: a=0,2 b=0,2 c=0,355
0,2.27 0,2.102
o =D — 0 0 % —c10
b=y W0I3S% Yoy 0 = 10051 g =100-(13,5451)=35,5%

_ 40 a b c
== =n

n, =—— =>n =— =—
Liy 5 gamhénhop 8 A8 Al0s 8 Moo 8
2Al + 6HCI 2AICI; + 3H;
a/8 3a/8
ALO; + 6HCI 2AICl; + 3H,O
b/8 6b/8
MgO + 2HCI MgCl, + H,O
c/8 2¢/8
Z . 3a+6b+2c 0,6+1,2+0,71
el 8 8

0,6+1,2+0,71).36,5.100

_ mddHClS%:( 3 5) =229,0375(g)

Bai 5: Hon hop X gdm ba kim loai Al Fe, Cu.
Cho m gam hdn hgp X vao dung dich CuSO, (dw) sau khi phan tmg xdy ra hoan toan thu dugc 35,2 gam
kim loai. Néu ciing hoa tan m gam hdn hop X vao 500 ml dung dich HCI 2M dén khi phan tmg xay ra
hoan toan thu dugc 9,916 lit khi H, (dkc), dung dich Y va a gam chat ran.
a. Viét cac phuong trinh phan tng xay ra va tim gia tri cta a.
b. Cho tir tir dung dich NaOH 2M vao dung dich Y va khudy déu dén khi thay bat diu xuét hién két taa 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 d6i nita thi luong dung dich NaOH 2M di ding hét 600 ml. Tim cac gia tri m va V.
Huéng dan giai
L L

n :35,2 - 916 =04 mol)

G 64 24.79 Ny =0,5.2=1(mol
Goi a, b, ¢ 1an luot 1a s6 mol cua Al, Fe va Cu (a, b, c>0)

=0,55( mol | My
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2Al + 3CuS0O, AlL(SO4); + 3Cu (1)
a 1,5a 0,5a 1,5a

Fe + CuSO, FeSO4 +Cu (2)

b b b b

tur (1), (2)taco: 1,5a+b+c=0,55 (II)

2Al + 6HCI 2AICl; + 3H, (3)

a 3a a 1,5a

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

b 2b b b

=2 5 >2 .
tr (3), (4) taco THAT“H, ma theo d& THA” MM, yay HCI du Al Fe phan tmg hét
vay 1,5a+b=0,4 (1)

tr (1), (1) ta c6 ¢ = 0,15 mg,=0.15.64=9,6(g)

HC1 + NaOH NaCl + H,O (5)

0’2 0’2 r r 4 b r

Khi phan tng (5) két thuc, két tia bat dau xuat hi¢én. Lugng NaOH da dung trong phan tng (5) 1a: 0,2

0,2

mol. Suy ra V, = 2 =01 lit.

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

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

AI(OH); + NaOH NaAlO, + 2H,O (8)
a a a

Sau khi két thiic cac phan tng (6), (7), (8) lugng két tua khong c6 su thay ddi nita.
S6 mol NaOH di thyc hién & cac phan tng (5), (6), (7), (8) 1a:
0,2+3x+2y+x=12mol > 4x+2y=1mol @ 2x+y=0,5 (*%)
Tu (*), (**) tacé: x=0,2mol, y=0,1 mol.
Khdi lwong ctia hdn hop 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 ran A tan hoan toan trong dd HCI giai phéng lit khi & dktc. Pem dd B tac dung véi dd
NaOH du thu duoc 0,87 gam két tia.
a/ Viét PTHH
b/ Tinh khéi lvong mdi kim loai trong hdn hop.
Huéng dan giai

LIISSS e
Mo, =0.2.03=0,06(mol) " = 37y
Goi a, b, ¢ 1an lugt 13 s6 mol cua Mg, Al va ZnSO4 du (a, b, c > 0)
Mg + ZnSO, MgSO; + Zn (1)
a a a a
2Al + 3ZnSO, Al(SO.); + 3Zn (2)
b 15b 0,56 1,5b
Chatran A : Zn dd B: ZnSO, du, MgSO4, Al(SO4);
Zn + 2HCI ZnCl, + H,* 3)
a+1,5b a+1,5b
MgSO, + 2NaOH Na:SO; + Mg(OH), ¥ (4)
a 2a a a
Al(SO.); + 6NaOH 3Na,S0, + 2AI0H); Y (5)
0,5b 3b 1,5b b
ZnSO, + 2NaOH Na:;SO; + Zn(OH), Y (6)
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Zn(OH), + 2NaOH Na,ZnO, + 2H,0 (7)
Al(OH); + NaOH NaAlO; + 2H,0 (8)
0,87
a=n =—=-=0,015(mol )
T (S)tace: 9Ok 58

T (5) taco:a+ 1,5b=0,045 thay a=0,015 vao trén ta c6 b = 0,02
vay Mug=0,015.24=0 ,36(g) m,=0,02.27=0,54(g)

Bai 7: Cho 14,3 gam hdn hop gom Mg, Zn, Al tac dung v6i 800ml dd HCI 3M.
a) Chung minh rang sau phan ng van con du axit.
b) Néu phan tmg thoat ra 12,395 lit khi (dktc). Tinh khoi lwong mdi kim loai trong hdn hop ban dau,
biét Ny va nz, 6 ti 18 1a 1:1.
¢) Tim thé tich dung dich déng thoi cia Ca(OH), 3M va Ba(OH), 2M can dung dé trung hoa lugng
axit con du.

Hwéng din giai

12,395 a
n, = — = (. 5(mal)
) Nug=0,8.3=24(mol) " 24.79
N =n,, = 14,3 =0,6(mol )
Gia str hon hop chi c6 Mg
Mg + 2HCI MgCl, + H,

T PTHH ta thdy ¢t 0,6 mol Mg chi can 1,2 mol

Theo dé sé 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 ¢mg van con du HCI
b) Goia, b, ¢ 1an luot 1a sé mol cua Mg, Zn va Al (a, b, ¢ > 0)

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

/n + 2HC1 Zl’lClz + Hz (2)

b 2b b b

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

tr (1) (2)(3)tacd: a+b+1,5¢=0,5
theo dé ta co: 24a+ 65b+27¢c =143

a=b
giai HPT trén ta c6: a= 0,1 b=0,1 c=0,2
mMg:0,1.24?2,4(g) m,,=0,1.65=6,5(g) m,=0,2.27=54(g)
Goi a lit 1a thé tich Ca(OH), va Ba(OH),

=>HCa(OH)2:3a :nBa(OH)Zzza
Ca(OH), + 2HCl CaCl, + H,O (4)
3a 6a
Ba(OH), + 2HCI BaCl, + H,O (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)tacd 6a+4a=1,4 a=0,14(lit) = 140(ml)
Bai 8: Cho hdn hop A gdm Na, Al, Mg.
+ Cho m gam hdn hop A vao nuéc du thi thu duoc 8,96 lit Ho.
+ Cho m gam hdn hop A vao NaOH du thi thu dugc 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.

Huéng din giai

~07(mol) n, =288 1 2(mol)

8,9 )
H,"00 4 7

8,720 4

ol) 15,68

=0,4(m M=
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Goi a, b, c 1an lugt 1a s6 mol ctia Na, Al, Mg (a, b, ¢ > 0)

+ Khi A vao H,O du:

2Na + 2H20 2NaOH + H,

a a a 0,5a

2A1 + 2H,O + 2NaOH 2NaAlO, + 3H,

a a a a 1,5a

+ Khi A vao dd NaOH du:

2Na+ 2H,0 2NaOH + H,'

a a a 0,5a

2Al(du) + 2H,0 + 2NaOH 2NaAlO, + 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 tdt TN, tacé: 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,'
a a a 0,5a
2Al + 6HCI 2AICL + 3H,"
b 3b b 1,5b
Mg + 2HCI MeCl, + H,?
c 2¢ c c
tir cac PU trén ta ¢6: 0,5a+ 1,5b+c=1,2
thay a=10,2 b=0,4 taco:c=0,5
my,=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
0o, —_1H — 0 0, —_—» — 0
/"Na_27,4100_16’79/° . /"A1_27,4100‘39’42/°; %, =100—(16,79+39,4)=43,81%

Bai 9: Cho hdn hgp gdm KCI va KBr tac dung vira dui v6i dung dich AgNOs, lam kho két tia dén khoi
luong khong doi, thay khoi luong két tua nay bang khoi luong cua AgNOs da phan tng. Tim % vé
khoi luong KCl va KBr trong hon hop ban dau.

BAI GIAI

Cach 1: . ’
Goi a, b 1an luot 1a s6 mol cia KCl1 va KBr
KCl + AgNOg KNO; + AgCI

a a a
KBr + AgNO; KNO; + AgBr

b b b
tir 2 PTPU trén ta co:
143.5a + 188b = (a+b)170

a_18 _0.36

Biéndditaco b 26.5 0.53

Dua véo ty sO trén ta c6 thé tinh ti 16 % nhu sau:

% KCl= 230X 745 x100%=29,83%
(0.36x74.5)+(0.53x119)

%KBr=100%-29.83%=70.17%

Cach 2:

Gia sir s6 mol hdn hop KCI va KBr 1a 1 mol

Goi a, b 1an luot 1a sé mol cua KC1 va KBr

—_—

KCl + AgNO; KNO; + AgClY
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a a a a
KBr + AgNO; KNO; + AgBrV
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)+(0.53x 119 . %KBr=100%—29.83%=70.17%
Bai 10: Cho m, gam hdn hop gdm Na,COs; va K,CO; hoa tan m; gam hdn hop vao 61,8 gam H>O thu
duoc dd A. Cho A tac dung véi dd le du thu d/uc_)’c,chét khi, cho khi nay hap thu vao 500ml dd
Ba(OH), 0,5M thi thu dugc m, gam két tua, loc lay két tua, dd con lai dugc trung hoa boi 50ml dd

NaOH 2M. Biét "K:c0, =2 604, co,
a) Tim m; va mo.
b) Tim nong do % cua dd A.

, Huéng dan giai
Goi a, b 1an luot 1a s6 mol cua Na,CO; va K,COs (a, b> 0)

Ngo( o), =05-0,5=0,25(mol Mo =0,05.2=0,1(mol )
Na;CO; + 2HCI  2NaCl + H,0 + CO, (1)
a 2a 2a a
K,CO; + 2HCI 2KCI + H,0 + CO; (2)
b 2b 2b b
CO, + Ba(OH), BaCO;v + H,0 (3)
02  (0,25-0,05) 0,2
2C0, + Ba(OH), Ba(HCO3), (4)
0,1 0,05 0,05
Ba(HCO;), + 2NaOH Na;CO; + BaCOsV + 2H,0 (5)
0,05 0,1

Tur (l)a (2)’ (3)5 (4)9 (5) taco:a+b= 0’2 + 0’1 = 0,3 (mol)
T (3) ta co: nmy= mBaco3:0,2. 197=39,4(g)
Theo d& ta co: MK, =2,604my, oo =138b=2,604.106a=276,024a—138b=0

Giai HPT: atb=0,3
276,024a—138b=0

m
K,

Tacé: a=0,1;b=0,2
My co,=0,1.138=13,8(g)  my, o =0,2.106=21,2(g)
m,=13,8+21,2=35(g)
35

o =22 _10N%= 0
My =35+61,8=96,8(g) . “ P gg g 1" 070 10%
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 HCI 1M phan tng két thuc thu dugce dung dich Y va 7,84
lit hidro (dktc). C6 can Y thu dugc m; gam chat ran khan Tinh m; va m.

Huwéng dan giai

Nyg =05 (mol)

. =23 0,35 (mol)
M 7224

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

025« 05 — 025 —025 (mol)
Ny, @y =0.25 (mol) <0,35 (mol)

= C0 xay ra phan ng Ba tac dung vdi H,O.
Ba + 2H.,0 ——BaOH), +H, (2)

0,1 — 01 « 01 (rol)
m =0,35x137 =47,95 (gam)

m, =0,25x208 +0,1x171 =691 (gam)

Cau 2 (Pé HSG huyén Pik Po (Gia Lai), nim hoc 2013-2014)): Cho 11,70 gam hdn hop bot Mg,
Al (s6 mol Mg = % s6 mol Al) tan hét trong 504 gam dung dich HNO; 20%. Sau khi phan tmg két thiic
thi thu dugc mdt dung dich X va thoat ra 5,736 lit (dktc) mot chét 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 do phan trim ciia mdi chat tan trong dung dich X.

Huéng dan giai
Phan tich:

Bé cho khi duy nhdt héa néau trong khéng khi, @6 la khi NO. Tuy nhién hoc sinh thwong nham* khi
duy nhdt” véi “san pham khir duy nhdt”. Liéu trong dung dich X ¢6 muéi amoni (-NH,) hay khéng ?
(vi Al va Mg déu la kim logi manh nén kha nang nay rdt dé xay ra).

Lam thé nao biét phan g c6 tao mudi amoni hay khong? Mot trong cdc cdach don gian la sw dung
quy tdc héa tri. Xét cd qud trinh thi Al va Mg trao doi héa tri véi nguyén t6 N trong cdc san pham khir
(tao NO g véi dg giam héa tri bang: 5-2 = 3; con tao NH,NO; c6 dé giam héa tri bang (5 1)12 =
8).

Theo quy tic hoa tri ta c6: Nal 3+ Nyg” 2= NNH4NO3 8+Nyg-3

Loi gidi:
5376 504-20

a) Myo = 54 =0,24 (nol) . Ninos = 100-63:]'6(rm|)

11,7
n, =———=015(mol) =>n
Mg 244 2.27 (mol) Al

Céch 1: St dung bao toan mol nguyén t0.
Céc phuong trinh phan tng c6 thé xay ra:
3Mg + 8HNO; — 3Mg(NOs;), + 4H,O + 2NO
Al + 4HNO; — AI(NO;); + 2H,O +NO
4Mg + 10HNO; — 4Mg(NOs), +3H,O + NHiNO;
8Al +30HNO; — 8AI(NO;); +9H,O + 3NH4NOs
Goi x 12 s6 mol NH,NOs (néu c0)
Phén tich hé s ta thay:

Minos (phan tng) = 4o 10NN no5= 4D0,24 + 10x = (10x + 0,96)

=0,15-2=0,3 (mol)

Béo toan mol Mg, Al = Mg(NO3)2 =0,15 (mol) ; "'Al(NO3)3= 0,3 (mol)
Bao toan mol N = 10x + 0,96 = 0,1502 + 0,303 + 0,24 + 2x = x=0,06
Vay Muno; (phan tng) = 1000,06 + 0,96 = 1,56 (mol) < 1,6

Vay trong dung dich X con du HNO;
Céch 2: Sir dung quy tic hoa tri

Xét ca qua trinh Al (héa tri 3), Mg(hoa tri 2) trao doi hoa tri véi N trong cac san pham: NH,NO;
(d0 giam hoa tri = 8) va NO (d¢ gidm hoa tri = 3).

Goi x 14 s6 mol NH,NO:;.

Theo quy tc hoa trj ta co: 0,1502 + 0,303 = 0,2403 + 8x => x = 0,06 (mol)

Theo ptpu: MHnos = o + 10N no3 = 400,24 + 1000,06 = 1,56 mol
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(Hodc bao toan mol nguyén t6 N van tim duge 1,56 mol HNO; pu)
b) Dung dich X: 0,06 mol NH4NO3; 0,15mol Mg(NOs),; 0,3mol AI(NOs)s; 0,04 mol HNO; (du)

Myax = 11,7 + 504 — 0,24030 = 508,5 gam
Nong d6 % cac chét tan trong dung dich X:

0,15-148 O 3-213
Chugnosn, =g 100%=43T; 0y, = o= 100% - 1257%
0,06-80 0,04-63
C%NH4NO3 508,5 -100%= 0 % . C%’HNO3(dO) W -100%= 015%

Cau 3 (Trich HSG lop 9 tinh Gia Lai, nam hoc 2003-2004):
Chia 15 gam hdn hgp Mg va Al thanh hai phan bang nhau:
—Phén 1: cho vao 600ml dung dich HCI nong d6 x(M) thu dugc khi A va dung dich B, ¢6 can dung
dich B thu dugc 27,9 gam mubi khan.
—Phén 2: cho vao 800ml dung dich HCI ¢6 néng d6 x(M) lam twong tu thu dugc 32,35 gam mudi
khan.
Tinh VH2 (dktc) ¢ thi nghiém 2; tri $6 X; phﬁn tram khoi lugng cua mdi kim loai trong hon hop ban
dau. Cho hiéu suét cac phan tmg 100%.
Huéng din giai
Phan tich:
Mdu chot: néu & TN, kim loai hét, thi khi ting heong axit sé khéng tang lwong ran. Néu & TN, axit
hét thi lwong muéi ¢ TN, phdi gdp 8/6 lan lwong mudi & TN,.
Loi gidi:
So sanh TN, va TN, thdy:
Khi ting lwong HCI ma luong mudi con ting, chimg to TN, kim loai du

B0 o 23
Mat khac: 600 20,7

~ L1 ching to TN, HCI du, kim loai hét.

* Xét thi nghiém 2:
Goi a,b l1an luot 1a s6 mol Al, Mg trong 2 hon hop.
2A1 + 6HCl — 2AICl; +3H, T

a a 1,5a (mol)
Mg + 2HCl - MgCl, + H, T
b b b (mol)
32,35-7,5
Mapstng =Na =355  © 0,7 (rrol)

. o7
Thé tich H, o TN: VH2(TN 2) — 2 22 4 = 7 84 lit

Theo dé va theo ptpu, ta co:
27x + 24y =175 (1) ; 133,5x + 95y = 32,35 (2)
Giéi hé phuopg trinh (1,2) duqci x=0,1;y=0,2
Phan tram moi kim loai trong hon hop:
01.27
Somy = 100%=36% ; %M, =100%-36%=64%

’

27,9 O 6
nHCI(TNl) 32 5 -0,7=0,6 (mol) = x =

Céu 4 (22 CP BDHSG-NDPH) Hon hop (A) gdbm 3 k1m 102_11 X, Y, Z déu cé hoa tri n. Hoa tan 6,6 gam
hén hop (A) trong 75 gam dung dich HCI 14,6 %, sau khi phan tng két thiic, lam bay hoi hoan toan
hdn hop sau phan ung 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).

—l(M)

Huéng dan giai
,6-75

A .nN - - =
S6 mol HCI: Ny 100-36,5

=0,3 (mol)
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Dit kim loai dai dién 1a R; goi a 14 s6 mol R phan tng.
2R + 2nHCl — 2RCl, + nH, T
a an a (mol)
Gia su lugng HCI tac dung hét. = an=0,3 (mol)
Theo dé ta co: al(Mg + 35,5n) = 16,35 = aMy + 35,5an = 16,35
Hay allMr = 16,35 —35,500,3 =5,7 gam < 6,6 gam —> kim loai khong hét.

1 03

nszanG:?:O.lS(rml) =V, =0.1524.79 =3.7185(lit)

Céu 5 (22 CDPBDHSG-NDPH) Cho 5,44 gam hon hop Mg va Fe tac dung voi dung dich loang gém
axit sunfuric va axit clohidric. Két thiic phan tng thu dugc dung dich X. Lay dung dich X cho tac dung
v01 300ml dung dich KOH 2M thu dugc chat ran Y va dung dich Z. D€ trung hoa luong KOH du trong
Z thi can ding 100ml dung dich HCI IM. )
Ching minh rang hon hop kim loai da tan hét trong dung dich axit.
Huwéng dan giai
Phan tich: ) ) ) o
Bady la bai tdp hay, doi hoi hoc sinh c¢6 kha nang phan tich tot. Mau chot cua bai todn ¢ cho tong
lwong (HSO,, 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 giai:
S6 mol: Mkon =0,302 = 0,6 (mol) ; nyer=0,1.1=0,1 (mol)
bat M 1a kim loai dai dién cho Mg, Fe
244 ~ 0,097<ny, < 244 ~ 0,227 (nmol, max)
56 24
Goi cong thure tuong duong cua axit la: HX
M+2HX »>MX, + H, T (1)
Dung dich X ¢c6 MX; va c6 thé c6 HX du.
HX + KOH — KX + H,0 )
MX, +2KOH —2KX + M(OH),{ (3)
HCI (thém) + KOH —— KCl+ H,O (4)
0,1—> 0,1 (mol)
Theo céac phan ung (3,4), co:
Ny =MNcon (2,3)=0,6 — 0,1 =0,5 (mol) = s6 mol HX ban dau.
Gia st ¢ phan tng (1) kim loai con du.
05

1
= ny (phan ung) = 5 Mha = 5 = 0,25 (mol) > 0,227 (mol)

Vi Nkr ™ Nk mayy NN gid thiét trén sai.
Vay sau phan tmg hdn hop kim loai tan hét.
0 Luuy: Co thé giai theo bao toan mol nguyén td, nhu sau:
Xét ca qua trinh thi san pham cubi ciing gdm: M(OH),, KX, KCl
Béo toan mol Cl = s6 mol KCI1= 0,1 (mol)
Bao toan mol K = s mol KX =0,6 — 0,1 =0,5 (mol)
Béo toan mol X = s6 mol HX ban dau = 0,5 (mol)

Cau 6: (22 CPBDHSG-NDH): Nguoi ta tién hanh cac thi nghiém sau:

— Thi nghiém 1: Cho m, gam Fe hoa tan trong dung dich HCI, sau phan tng dem c6 can hon hop thi
thu duoc 6,2 gam chét rin khan.

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

Biét rang mdi thi nghiém déu thoat ra 896ml khi (dktc) va gia thiét Mg phan tung véi HCI xong méi

dén Fe phan tmg véi HCL.

Chtng minh & thi nhiém 2 kim loai Mg tan hét. Tinh gia trj m,, m,.

Huéng dan giai
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Phén tich:

Dé cho s6 mol H, 6 méi TN bang nhau (0,4 mol) do d6 sé mol HCI phdn tmg ¢ 2 TN ciing bang
nhau. Can lwu y: chdt ran sau c6 can chwa han la muéi, vi khong biét kim loai c6 hét khong? Hudng
gidi cdc bai kiéu nay la ding phwong phdp ting giam khoi lwong hodc ting giam khoi heong.

Loi gidi:

. « 9]
e Cach 1: S6 mol H, ¢ moi thi nghiém: Ny, = >4 0,04 (mol)

* Xét thi nghiém 1:
Fe + 2HCI — 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)

Téng khdi luong Fe ban dau: m, = 0,04056 + 1,12 = 3,36 gam
* Xét thi nghiém 2:

Mg + 2HCl - MgCl, +H, T

Fe + 2HCl - FeCl, + H,?

S6 mol HC1 = 2 "Hy = 200,04 = 0,08 (mol)

Theo béo toan khbi luong, ta cO: Mkim loai) + Muct = Mgy T Mi2
< 3,36 + my +0,08036,5 = 6,68 + 0,0402
= m, = 0,48 (gam)
e Cach 2:
—Thi nghiém I: Fe + 2HCl — FeCl, + H, T
0,04 0,08 0,04 0,04 (mol)
Theo bao toan khoi luong, ta co:
m; + Mg =m(rin) & m, + 0,08035,5 = 6,2 => m, = 3,36 (gam)
—Thi nghiém 2: Mg + 2HCl - MgCl, + H, T
Fe + 2HCl—>FeClL, + H, T
Vi lugng Cl trong chit ran & TN, va TN, nhu nhau nén ta cé:
m; = Mein (TN2) — muin (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 da phan tmg, nén Mg tan hét.
Ciu 7 (22CDPBDHSG-NDH): Hoa tan hoan toan 26,15 gam hon hop MgCl, va CaCl, vao 223,85 gam
nuée duge dung dich X. Cho toan bd X tac dung véi 500ml lit dung dich Na,CO; 0,6M thi thay xuat
hién két tua Y. Biét phan ng xay ra hoan toan.
a) Hay ching minh rang lugng két tia Y thu duoc di dat tbi da.
b) Khi cho toan bd X tac dung véi dung dich AgNO; du thi thu dugc 71,75 gam két tua tr’fmg. Tinh
nong d6 phan trim céc chét tan trong dung dich X.
Huwéng din giai
a) Céc phuong trinh phan ng:
CaCl, + Na,CO; — CaCOs | +2NaCl
MgCl, + Na,CO; — MgCOs 4 + 2NaCl
Khoang s6 mol cta cht tan trong dung dich X 1a:
26,15 26,15
11 ~ 0,236< Ny oClp+CaCly < o5 ~ 0,275 (mol)
S6 mol Na,COs = 0,500,6 = 0,3 (mol)
Vi s6 mol CO;s = 0,3 > s6 mol kim loai max = 0,275 (mol) nén mubi clorua phan tng hét. Do d6
két tia Y thu duoc dat t6i da.
b) Goi x,y 1an luot 12 s6 mol MgCl,, CaCl,
MgCl, + 2AgNO; — 2AgCl{ + Mg(NOs),

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

Tacod: 95x+ 111y =26,15(1); 2x+2y=71,75:143,5=0,5 (2)
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Giai phuong trinh (1,2) dugce: x=0,1;y=0,15
Khdi lwong dung dich X 1a: 26,15 + 223,85 = 250 gam
Nong dd % cac chét tan trong dung dich X:
gy = Do 100%=3,8% : Cohcgy, = oen - 100% = 6,66%

Céu 8 (22-CPBDHSG-NDPH): Hoa tan 27,80 gam hdn hop Al, Fe, Zn (ty 1é s6 mol twong tGng 1:1:3)
trong 800 ml dung dich loang chtra HCI 0,375M; H,SO,4 0,5625M. Sau khi phan ung két thic thu duge
mot dung dich X.

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

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

Hwéng din gidi

Phan tich:

Day la bai toan c6 tat ca cac chat ban dau déu biét s6 mol, vi vdy cach don gian la so sanh s6 mol
héa tri ciia cdc goc axit véi sé mol héa tri cdce kim logi sé biét dwoc kim loai hay axit con du.
Loi giai:

a) Ny =08-0,375=0,3 (mol) ; "nys04 ~0,800,5625 = 0,45 (mol)

Goi x 1a s6 mol ciia Al = Nge =X(M0l) ; Ny = 3x(mol)
Theo d& ta c6: 27x + 56x + 6503x =27,8 = x = 0,1 (mol)
So sanh hoa tri cia kim loai va 2 géc —Cl,=S04ta théy:
0,103 + (0,1 +0,3)I2=1,1 < 0,301 +0,4502=1,2

Vay sau phan tmg kim loai tan hét, axit con du
bat cong thuc tuong duong cua axit: HY

2A1 + 6HY — 2AlY; + 3H, T

Fe + 2HY —FeY, + H,T

Mg + 2HY - MgY, + H, T
Theo céc phuong trinh phan ung ta c6:

—lSn +Nee+ Nyg=0,101,5+0,1 + 0,3 = 0,55 mol

Thé tich Ha: Vi =0,550 24,79 = 13,6345 it
b) Vi lugng kiém toi da nén Al(OH); bj tan hét.
bit cong thuc tuong dwong cua 2 chat kiém la MOH
Bao toan s6 mol nhém —OH ta co:
Dyvion= 0,4V +0,2V02 = 0,8V (mol)
Luong kiém tic dung véi dung dich X bang heong kiém téc dung axit ban dau, cong lwong kiém lam
tan ket tua AI(OH)s..
Vay xem nhu MOH chi tac dung véi HY va AlI(OH);

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

Taco: 0,8V=13=>V=1,625
Vay, thé tich dung dich kiém la: V = 1,625 lit
Cau 9 (22-CPDBDHSG-NDPH): C6 500ml dung dich (X) chua Na,CO; 0,15M va (NH4).COs 0,25M.
Cho vao dung dich (X) mot dung dich (Y) chira 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) Chimg minh hdn hop mudi clorua dd phan tGng hét.
b) Tinh khéi lugng cta cic chat c6 trong két tia A.
(Biét cac phan g xay ra hoan toan)
Hwéng din giai
Phan tich:
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Neéu ta dat cong thirc trung binh cua hon hop muoi cacbonat la R,CO; thi bai toan sé twong tw nhw
bai 11.
Loi giai:
a) Dbat cong thirc trung binh ctia hon hop muoi X 1a R,COs;
Mryco3 =04 0.3 = 0,2 (mol)

215 0,009 (mol) < n, < 22>~ 0,194 (rmol, max)
208 111

Vi s6 mol R,CO; > s6 mol X (max) nén chic chan R,COs du.
b) BaCl, + R,CO; — BaCOs | + 2RCl

X x (mol)
CaCl, + R,CO; — CaCO; { + 2RCl
y y (mol)

208x+11ly=215  [(x=0,05
Ta co: =
197x+100y=19,85  |y=01
Khéi lwong mdi chit trong hdn hop A 1a:
Mgaco3(A)=0,050197 = 9,85 (gam) ; Meacoz(A)=19,85 - 9,85 = 10 gam

Cau 10 (22-CPBDHSG-NPH): C6 21,6 gam hdn hop rin (E) gom Fe va Mg. Cho hdn hop vao trong
V(ml) dung dich chira H,SO4 0,3M va HC1 0,2M. Dan khi sinh ra qua 6ng dung 40 gam CuO néng
(du) dén khi két thiic thi thu dugc 35,2 gam ran (F).

a) Chirng minh rang sau phan g voi axit, kim loai van con du? Tinh V.,

b) Hoa tan hét 21,6 gam (E) bang luong tdi thiéu m (gam) dung dich dung dich H,SO4 80% dun
nong thi thu dugc 11,2 lit (dktc) SO, (san pham khtr duy nhét). Tinh m va khdi lugng mdi chét trong
hon hop E.

Huéng dan giai
Phan tich:

Khi gdp bai todn hon hop nhiéu axit c6 tinh chat twong tw ma dé bai khong hoi riéng lwong ciia moi
axit, thi nén quy cdc axit vé mét don axit c¢6 sé6 mol bang tong s6 mol H trong cdc axit. Liic ndy gidi
todn véi mot axit sé€ don gidn hon nhiéu.

Loi gidi:

a) bat cong thirc turong duong cua céc axit la: HX
Fe + 2HX —FeX, + H, T (1)
Mg + 2HX —MgX, + H, T (2)

H, + Cu0 — Yy Cu+HO (3
Chuyén tir 40 gam CuO —> 35,2 gam ran => ting 4,8 gam
4 8
Viay My, =No (bi khtr) = & —0 3 (mol)

Theo phan tmg (1,2): ke =115 =0,3 (mol)

, _— 216
Néu kim loai phan g hét: Mremg =53 = 72> Mee=56 (vo 1)

Vay sau phan trng véi 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 tdi thiéu nén Fe dugc chuyén 1én mirc héa tri II trong mudi.
Mg + 2H,SO, - MgSO, + 2H,0 + S0, T
Fe + 2H,SO; — FeSO; + 2H.0 +S0,7T
Goix,y lan luot 13 s6 mol Mg, Fe
Theo phuong trinh hoa hoc va theo dé bai ta co:
X+y= 11,2 =0,5
22,4 —x=02;y=03
24x + 56y = 21,6
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vay Mug(E)=02024 = 4.8 gam ; Mre(E) =0,3056 = 16,8 gam
1.-98
) =2-0,5=1(mol) E-100%=122,5(gam)

—>m-=

nl_|2504 = 2nSo

Cau 11 (HSG Gai Lai 2023-2024)
Cho 28 g hdn hop X gébm MgO, Fe,0; va CuO tac dung véi H, du dun néng dén khi phan tmg hoan
toan thu duoc 22,4 g chat ran. Mt khac néu cho 0,175 mol hén hop X tac dung vira du véi 100 ml
dung dich hdn hgp gom H,SO, 2M va HCI 1,5 M. Sau khi phan (mg xay ra hoan toan thu dugc m gam
mudi. Tinh m.
Huéng dan giai
- Trong 28 gam hdn hop X: dat s6 mol MgO, Fe,O; va CuO lan luot 13 X, y, z.
Taco PT: 40x + 160y + 80z =28 (1)
- Cac PTHH:
F6203 + 3CO — 2Fe+ 3C02
y 2y (mol)
CuO +CO — Cu+CO,
z z (mol)
Taco PT: 40x + 112y + 64z =22,4 (2)
- Goi s6 mol MgO, Fe,Os va CuO trong 0,175 mol X lan luot 1a kx, ky, kz. (k12 hé sé ti 18)

=>kx + ky + kz= 0,175 (3)
PTHH : MgO + 2HCI — MgCl, + H,0
F6203 + 6HC1 — 2F6C13 + 3H20
CuO + 2HCl — CuCl, +H,0
MgO + H,S0; — MgSO; + H,0
F€203 + 3stO4 — Fez(SO4)3 + 3H20
CuO + H,SO4 — CuSO4 + H,O
Nyys04,=0,1.2=0,2mol; n,,=0,1.1,5=0,15 mol
0,15

1
Theo pthh: ny o= ”H2504+5”Hc1:0’2+ =0,275 mol

Ma Ny, 0=Nye0 + 3Np, 0, N 0= kx+3ky+kz = 0,275 mol (4)
Myo _kx+3ky+kz_ 0275 _11 < X*3y+z 11

Tur (3) va (4) ta co: n, kx+ky+kz 0,175 7 X+y+z 7
 4x - 10y +4z=0 (5)

Giai 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
Mpyéi = Mx + Maxit - Mpwee = 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 gém SO, va O, ¢6 ty khdi hoi so voi H, bang 28. Cho 4,48 lit (dktc) hdn hop khi X vao
binh kin c6 V,0; roi nung néng dén 450 °C. Sau mot thoi gian phan Gmg, 1am ngudi binh rdi cho toan
bd cac chat thu duoc di qua dung dich BaCl, (du). Sau khi két thuc phan tng, thu dugc 17,475 gam két
tta. Tinh hiéu suat ciia phan tng oxi hoa SO, thanh SO;.
Huwéng din giai

_ . 4.45L
My =dy =M =28=2 o/ mol=350 g/ mol:n, = - —0.2mol
Tacs: : - t 22 4L maol
a co: N
Str dung cong thirc duong chéo cho hon hop X:
SO, M=04) _ [56-32=2 Ng, 24 3
P WL =50l 073 Mo, 243
0,  M=32/ ° Wod-50=18 n, & |1
3 - I -
3 Ne,, =0.2x==015mol:n,, =02%—=0,05mol
Trong 4,48 lit (dktc) hdn hop X co6: 4 ' 4
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Va0

Céac phan trng hoa hoc xay ra: 2SO0, +0, *" % 2S0;
SO; + BaCl, + H,O — BaSO4l + 2HCI

17475

=N = ———=0.075 mol N .

— 1
133 g TlL"] SOy by thuyet] = []:-'uiil:

=2x0,05mol=0,1mol

S0 (thue 12)

H = s0stthic) ygoop o 0075 MOl o0 750,
‘A Ay oo P 2 \ S0 (ly thuyet] 0.1 mol

Hi¢u suat ctia phan ung tong hop SO; la: S
Cau 13 (HSG Hung Yén 2023-2024):
Ti khéi ctia hdn hop A gom O, va CO dbi v6i khi CH4 bang 1,875. Nung néng hdn hop A mét 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 sut ciia phan tmg trén.

Huéng din giai

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

280+ 32b -
———=10.1875 %M., = %V, =50%
Taco: o th =>a=b =
b) Goi s6 mol O, phan tng 13 x mol ( x > 0)
tD
PTHH: 2C0 + 0, —— 2CO,
(mol) 2x X 2x
Hon hop B gom: (a - 2x) mol CO; (a - x) mol O»; 2x mol CO,
> Ny = 2a-X (mol)
JR(a-2x)+32a-x)+44.2x s
=18,752
Ta co: 2a-x —> @=2,5x
Thanh phan % theo thé tich cac khi trong B la:
— 7y I STy
v =2 g, = 2 100% =12,5%
' 2a- S 22.5x—x
S .
v, = < 00 = =2 100% = 37.5%
2a—x 2.2,5x—x
3 \ 3 v
ol E— _][][]”n:_— 1007 = 500
2a-— 2.2,5x—x
Ty T, 2y
H % ===_100% = — 100% = 807
b) i 2.5x

Cau 14 (HSG Nghé An 2023-2024)

Trong hoéd hoc, dung dich H,SO, 13 hod chét hién nay dugc st dung nhiu trong céng nghiép.

Mot nha may san xuat H,SO, tir luu huynh gdm 3 cong doan theo so do sau:
S — SOZ — SO3 — H,SO,

B1et moi ngdy, nha may nay san xuét dugc 10 tan H,S80, 98%. Hay tinh khéi lwong (tin) luu
huynh can cung cap cho nha may du dung trong mot ngay. Biét hiéu suit cua tirng cong doan san xudt
H,SO, tuong tmg lan lugt 1a 90%; 64%; 80%.

Huéng din giai
Theo dé bai, hiéu suét cua toan bd qua trinh la:
H =90%*64%*80%*100% = 46,08%
10x 98

Khbi luong H,SO4 ma nha méy san xuat dugc: 100 = 9,8 tan.

Theo so d6: S — SO, — SO; — > H,SO,
= Khéi lugng S can cung cip:

9832 100
98 46,08 ¢ 94 thn

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

Taco: N0 = 0,4.0,2 = 0,08 (mol);
Ta thiy: 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 nye = x (mol); nge =y (mol)
Mg + 2AgNO; — Mg(NO;), +2Ag | (1)
X 2x (mol)
Fe + 2AgNO; — Fe(NOs), +2Ag | (2)
FG(NO3)2 + AgNO3 - FG(NO3)3 + Ag l (3)
Gop (2) va(3) taco: Fe+3AgNO; — Fe(NOs;); + 3Ag |
y 3y (mol)
6(;224::355 i) (;,(1)’6058 = x= 0,01 mol; y = 0,015 mol

%mMg:%.lOO%ZZZ,ZZ %; %mg,=100%—22,22%=77,78%

Cau 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, Iy két tia tao thanh nung trong khong khi
& nhiét do cao dén khéi lugng khong ddi, thu duoc 8,0 gam chit ran T. Gia sir cac phan ung xay ra
hoan toan. Tinh khéi lugng timg kim loai trong hdn hop X va tinh gia tri cia a.

Huwéng din giai

=> HPT:

Ta thay: My — Mr _ 8,0 gam — trong Y khong chira AgNO;, sau phan ng Fe con du.
Céc phuong trinh phan Uing xay ra:

Mg + 2AgNO; = Mg(NOs), + 2Ag ¥ (1)

Fe +2AgNO; —> Fe(NO;), + 2Agt (2)

Mg(NO;); + 2NaOH — Mg(OH),} +2NaNO;  (3)

Fe(NOs), + 2NaOH — FC(OH)z‘L + 2NaNO; 4)

Mg(OH), ——> MgO + H,0 (5)
Q
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 phén tng
Nmg per = NMgo = 8/40 = 0,2 mol
Mg + 2AgNO; = Mg(NO;), + 2Ag ¥
0,2 0,4
Mz = Ma, + (M7 — My p}rx) =0,4.108 + (8 — 0,2.24) =46,4 gam >35,2 = loai
TH 2: Mg phan tng hét, Fe phan tmg mét phan ’
Goi x 1a s6 mol Mg trong hon hop X, y 1a s6 mol Fe phan tng, z 1a s6 mol Fe (con du).
Theo d¢ bai ta co:
M = 24x+56y+562=80 (1)
Theo (1) va (2): "Ao=2 Mg 4 2 MFepu = 2(x + y) mol
= Mz_ Magy Mreas — 108x2(x +y) + 562 = 35,2 (I1)

) \ A A .. N n
Bao toan mol nguyén to Mg ta ¢c6: * MI%= "MI=x mol
1 1

Tur (2), (4), (6) ta co: NFe,05_ 2 NFepu_ 2 y mol

uigeli.xyz Trang 38



uigeli.xyz

Theo d& bai: M= o 4+ MFe0s _ 405 + 80y = 8,0 (I1D)
Giai hé phuong trinh (I), (II), (III) ta duge: x = 0,1; y =z = 0,05.
Vay khéi lugng mdi kim loai trong hdn hop X 1a:

MMa— 0,1%x24 = 2,4 gam; TFe= (0,05 + 0,05)%56 = 5,6 gam

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

Vaygidtriciaala: a= 06_ 0,5M

Cau 17 (Chuyén Hung Yén 2023-2024)

Nung hdn hop A gom Fe va S rdi dé ngudi dugc hdn hop B. Hoa tan B bang dung dich HCI du thu
dugc dung dich C, chit rin D va V, lit khi E ¢6 ti khdi so véi H, bﬁng 13. Néu d6t chay hoan toan B
thanh Fe;0s va SO; thi can V; lit khi O,. C4c thé tich duge do & diéu kién tiéu chuan.

a) Viét cac phuong trinh phan tng xay ra.

b) Tinh phan tram khéi lwgng cac chit trong B theo V, va V..

¢) Hiy cho biét hiéu suat thap nhat cta phan ing nung Fe va S & trén.

d) Néu hiéu suat phan tng nung Fe va S & trén 1a 80% thi hdy tinh phan trim khi luong cac chat trong
B.

Huwéng dan giai

e T E | "+ dd C +RanD:S

Fe Fe. S
PR BRI L SN e
s | Fes ot

5 Fe.0, + SO,

Fe+ 8 — FeS

Fe + 2ZHCI — FeCl. +1

FeS+ 2HC| — FeCl, +H,
4FeS, + 110, — 2Fe., 0, + 880,

‘ ‘ ]{L ‘ E{L |m, =m, +m =10(V +V )7
‘ _tS ‘ ]ZES ‘ . S |\"-"um,= Fe WL FeS g e
Hiéu suat pr thap nhat 1a: H% =mFe3:Fe,,, =75%
BS- 3V, Fe t10.11%
R AT . .
Hosow >0 890 g,y 2BV v plpestia05m%
mS ., 4, (V. 15V, | 04 ‘ 4y
T3 48 (877 42.24%

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 chira cac mubi tan c6 khdi luong 15,4 gam va 2,56 gam chat ran khong tan. Cho dung
dich Y tac dung véi luong du dung dich AgNO3, sau phan tng thu duoc m gam két tia.
a. Viét cac phuong trinh hoa hoc xay ra.
b. Tinh m.
Huéng din giai

Ta c6 so do phin trng

Cufamol)

[1.30g hh X{ FeO({bmol) —=1,
| Fe O, (cmol)
Goi s6 mol Cu, FeO, Fe;0, trong hon hop ban dau 1an luot la a, b, c.

2,56 ¢ ran khong tan

dd Y (mudi:15,4g) 22 s mig)d
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* Khoi lugng hon hop ban dau
m, =64a+72b+232c=11,36 (g)

(1)
* Cho X vao dung dich HCI:
Cu + HCI [ khong phan tng.
FeO + 2HCI [ FeCl, + H,O.
b b (mol)
FC304 + 8HC1 I:I FCC12 + 2FCCI3 + Hzo
c c 2c (mol)
Cu + 2FeCl; [ CuCl; + 2FeCl,.
c 2c c 2c (mol)
Nén rin khong tan 1a Cu du
=n, .=a—c=ﬂ
S 64 —a-c=1004 (2)

Dung dich sau c6: FeCl, (b+c+2¢ = b+3c) va CuCl: (¢)
=m_ .=m_ +m.. =154/ig)
= 1270+ 3c)+ 135.c= 15,4 = 127b+ 51l6c= 154 (3)
la=006
T 1elo0
Tu (1), (2)va(3)suyra: ° '
* Dung dich Y ¢6 FeCl, (0,1 mol) va CuCl, (0,02 mol).
Cho Y vao dung dich AgNO; du
FCC12 + 2AgNO3 D 2AgCl (D) + FC(NO3)2.

a
b
c

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 khéi lugng két tua sau phan ung la:

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

= m= 45,24 (g
Cau 19 (Chuyén Tay Ninh 2023-2024)
Dbt 8,85 gam hdn hop kim loai X gdbm Mg, Al trong binh dung khi chlorine thu duoc 26,60 gam hdn
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 thdy trong éng con lai 48,48 gam chét ran
va chi ¢6 80% H, da phan tmg. Tinh gia tri cia V va phan tram khéi luong mdi kim loai trong hdn hop
X. Biét thé tich khi do & diéu kién tiéu

Hwéng din gidi

\{:I.\IEI___(.I:_}Y__NIE..\.mu] i HC| V() H. S00T72g CuO

) >48,48 ¢ ran
up Al v mol H% = 80% g

‘ s () S

m_ . =m,=5072-4848=224¢

2.24
n,=n, = T = 0,14 mol
A

H% =80% ==>n,

oo, =TS mol ==V =3,92(lit)
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BTic):2n, +3n, =2n, +1In  ==2x+3y=20.175+0.5()
mX = 24 x+ 27y =8.85(1])
To(yva (Il = (X =02 L [ 7omy, =9 28]

ly =015 | %m, =4576% |

Cau 20 (HSG Ha Noi 2022-2023)
Nung néng m gam hén hop X gébm Zn, Al va Cu trong O, du thu duoc 6,06 gam hdn hop Y chi gdm
céc oxit. Hoa tan hét Y bﬁng mot luong vira du dung dich gém HC1 0,5M va H,SO, 0,25M, thu duoc
dung dich chi chira 13,485 gam hdn hop mudi trung hoa. Tim gia trj ctia m.
Huwéng din giai
PTHH xay ra:
2Zn+0, t 2Zn0

4A1+30, ¢ 2A1,0;

2Cu+ 0,1 2Cu0

Zn0O + 2HCI — ZnCl, + H,O

Zn0O + H,SO; —» ZnSO, + H,O

AlLO; + 6HCI — 2AICI; + 3H,0

A1203 + 3stO4 —> A12(SO4)3 + 3H20

CuO +2HCl - CuCl; + H,O

CuO + H,SO4 — CuSO, + H,O
Goi V 1a thé tich dung dich gdbm HC1 0,5M va H,SO, 0,25M
nuc = 0,5 V ( mol) va nH,SO, = 0,25 V ( mol )
Theo dinh ludt bao toan nguyén t: nuci+ 2Ny, so, =Np,0 = 210
6,06—m
= 0,5V +0,25V.2=2. 16

= M+8V=6,06(1)
Mat khac, ta ¢0 M = My + My + 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 gom Fe, Fe;0,, Fe(OH),, FeCO; (phan tram khéi lwong ciia nguyén té oxi trong E 1a
25,287%). Hoa tan hoan toan 69,6 gam E bang lugng vira di dung dich H,SO, 19,6%. Sau khi két thiic
phan ung, thu dugc dung dich F chira mot chét 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 hoa hoc cuia cac phan tmg xay ra.
b) Xac dinh thanh phan % vé khéi lugng cac chét trong E.
¢) Khi lam lanh dung dich F dén 10 °C, thi c¢6 130,66 gam mudi T tach ra khoi dung dich. Biét d6 tan
ciia G ¢ 10 °C 14 20,5. Xéac dinh cong thirc hoa hoc cia mudi T.
Huéng dan giai

Fe + HzSO4 —> FGSO4 + Hz
FG3O4 + 4stO4 — FeSO4 + FCQ(SO4)3 + 4H20
FG(OH)Z + HzSO4 — FGSO4 + 2H20
FGCO3 + HzSO4 — FGSO4 + COz + HzO
Dung dich F chi chtra 1 chét tan, d6 1a FeSO,
Fe + FGQ(SO4)3 — 3FCSO4

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

4.5

=xmol n., =1 mol

P2x+44y =48 vi x+y=——==0,525

=2

—=x=0,2y=0,1
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= Ngoco, =Nep,=0,1mol

=S bt =09.0-01 110 =55g
25,287 - 17,0
=, = 09 0=170g =n, = 6 L Lol
Al
n, =amoln,_, =bmoln_, =cmol

I
== A0+ 232000 =55 ==4bh+20c+0.1.3=1.1

n,=n,+tn, .  =+a=02+b=>+a=03 b=01;c=0,2

Yom,, =24 14%: m ., =10,07%: %m, , =33,34%: %m_,, =25,85%
L s o
['] L;I I.' Ii‘l";'tli‘l } w— 4.”:5]_']“:‘\;..;_‘:'
e = WY min L %%
= ”"I P . :>mdung dich thu dugc sau phan tmg — ] } o
1'pdung dich sau 1am lanh = 514,8 - 130,66 = 384,14 g
O 10°C: 120,5 gam dung dich hoa tan duoc 20,5 gam FeSO,
3ed. 0142005 N
———————=05,352g
Viéy 384,14 gam dung dich hoa tan 120.5 FeSO,
Goi CTPT cta mudi két tinh FeSO4.nH,O

05,352
=09 ———=0.4Tmo!
152 = FeS0,.7H,0

Nimuéi két tinh
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