Tén Giao Vién Soan: Ping Thi Liéu . 7 7
Tén Chuyén Dé: Bai toan tong hop ( quy doi, bdo toan,....)
Phan A: Li Thuyét
I. PHUONG PHAP B AO TOAN KHOI LUQNG
- Nbi dung dinh luat: Trong mot phan tmg hoa hoc, tong khdi lwong ctia céc chat san pham bang
tong khoi luong cia cac chit tham gia phan ung.
- Hé qua 1: Khi phan mg xay ra khong hoan toan hodc c6 chat hét chat du, tong khdi luong cac
chat trudc phan (mg ludn bang tong khdi luong cic chit sau phan tng.
- Hé qua 2: Tong khdi luong ctia mot nguyén t6 trude phan tng bang tong khdi lwong nguyén to
do6 sau phan ung.
- H¢ qua 3: Muq sau pr = Mad truve pr T Met - Mii, kétwa (VD: Cho Ba vao dd BaSO,)
- Hé qua 4: Trong phan tng ctia kim loai v6i dung dich axit, khdi lugng mudi thu dugc bang tong
khéi luong cua kim loai va anion gdc axit tao mudi.
- Hé qua 5: Tir bao toan khdi luong co thé suy ra sy ting giam khéi lwong cua cac chat.
*Chuy
- Déu hiéu: D& bai cho nhiéu dir kién vé khéi luong khong quy duoc thanh sé mol.

n A a . en ) n,. =n__ =2n, (an,)
- Mot s0 cong thirc 1ién quan Acid HCIL: ™ ol Ha H

n =n__ .. =n,

50, S04 M.

Acid H,SO, loang: 2
Vi du 1: Trong phong thi nghiém diéu ché khi oxygen bang cach nhiét phan thudc tim. Nhiét phan 31,6 gam
thudc tim sau phan tng thu duoc hdn hop chit rin X c6 khéi luong 13 29,04 gam
a) Tinh thé tich khi oxygen thu dugc & dke
b) Tinh hiéu suit ctua phan Gng

Huwéng din gidi
Mo = M+
 Theo dinh luat BTKL, ta c6: x40, — "M,

= Mo, _ 31,6 — 29,04 = 2,56 (gam)

2,50
n, = =0, 08(mal)

= = 32

0

_PTHH:2KMnO, — — K,MnO, + MnO, + O,

0,16 0,08 (mol)
a) Thé tich khi oxygen & dkc= 0,08.24,79 = 1,9832 (L)
5
0.08.158 | 00%% =80%

b) Hiéu suat phan ing: H% = 3L0
Vi du 2: Hoa tan hét 4,68 gam hdn hgp X gom hai mubi ACO3, BCO3 bang dung dich H2SO4 lodng. Sau
phan tng thu dugc dung dich Y (gdm cac mudi Z va nude) va 1,12 lit khi CO2 (dktc). Viét phuong trinh
hoa hoc ciia phan tmg va tinh tong khéi lugng cac mudi Z c¢6 trong dung dich Y
Huwéng din gidi

- Cac PTHH: ACO3 +H2S04 — ASO4 +CO2 +H20 (1)

BCO3 +H2S04 — BSO4 +CO2 + H20 (2)
- Theo cac phuong trinh hoa hoc (1, 2), ta co:
Hs0, — M0 —Neo, = ;T]:i =0,05 (mol)
- Ap dung dinh luat BTKL cho phuong trinh hoa hoc (1, 2), ta c6:

n
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Tén Giao Vién Soan: Ping Thi Liéu
M+ My oo, =M+ Mg + My 5
—, M, =4,68 + 0,05x98 - 0,05x44 - 0,05x18 = 6,48 (gam)

1. PHUONG PHAP BAO TOAN NGUYEN TO

- Trong phan tmg héa hoc, tong s6 mol ctia mot nguyén td trude phan tmg bang tong sé mol
nguyén t6 d6 sau phan ung.

- P6i v6i bai toan hdn hop bao gdm nhiéu chat xay ra theo nhiéu qué trinh khac nhau ma dé bai
chi cho céc dit kién lién quan dén chat dau tién va chat cubi cung ta lap so dd sau d6 tinh toan theo so dd
(b6 qua cac phan ung trung gian).

- Khi 4p dung dinh luat bao toan nguyén té néu dé khong yéu cau viét phuong trinh héa hoc thi ta
chi can viét so d6 phan tmg dé lién hé s liéu giita cac chat.

* Chi y: Vi phan ting: Oxide kim loai + acid — — mudi + H,O

=> NH trong acid = 2 20 =2n, trong oxide
Vi du 1. Hon hop X gém Na, Ba, Na,O va BaO. Hoa tan hoan toan 21,9 gam X vao nudc, thu duoc
1,2395 lit khi H, (dkc) va dung dich Y, trong d6 c6 20,52 gam Ba(OH), va m gam NaOH. Viét cac
phuong trinh phan g va tinh m.
Huéng din giai

2Na + 2H,O 7 2NaOH +H, (1)
Ba +2H,0 7 Ba(OH):+H, (2)
Na,O + H,O 7 2NaOH 3)
BaO + H,O — Ba(OH), (4)

_1,2395
" T 24.79

=0,05(mal)

. Goi x 12 s6 mol NaOH c6 trong dung dich Y.
Béo toan nguyén té H ta cé:
20y, 6,0 = Mo+ 200, 20, =X +2.0,12+ 2. 0,05 =x + 0,34 (mol)

= n,,=0,5x +0,17 (mol)
Ap dung PLBTKL: mx + mu2o0@w = Mywon + Mpaom 2+ My
< 21,9 +18.(0,5x +0,17) = 40x + 20,52 + 2.0,05
= x=0,14 (mol) @ m= 0,14.40=5,6 (g)
Vi du 2: D6t chay hoan toan 4,04 gam mot hon hop bot kim loai gdm Al, Fe, Cu trong khong khi thu
dugc 5,96 gam hdn hop cac oxide. Hoa tan hét hon hop oxide bang dung dich HCI 2M. Tinh thé tich
dung dich HCI can dung.
Hwéng din giai

MO (oxide) = Moxide = Mkimioai = 9,96 - 4,04 = 1,92 gam.

n, :11962 =0,12 mol

Oxide kim loai + acid — — mudi + H,O

n

=> Nyc1= Nu trong acid — 2 H,0 :2n0 trong oxide — 0,24 mol
0,24
Vi =—— =0,12
= 2 lit
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Tén Giao Vién Soan: Ping Thi Liéu
1L PHUONG PHAP TANG GIAM KHOI LUQNG
- Trong phéan mg hoa hoc khi chuyén tir cht nay thanh chat khac, khdi lugng cac chat co thé tang hoic
giam do khdi lugng mol phan tir ctia cac chat d6 khac nhau. Dua vao sy tang giam khdi lugng ctia cac
chét ta c6 thé tim duoc sd mol céac chit do.
- Su tang hodc giam khéi lwong cta cac chat c6 mdi quan hé voi sb mol cac chit do.
- C6 thé dung phuong phép ting giam khdi lwong thay cho phuong phéap bao toan khéi luong dé
giai bai tap nhanh hon (tuy nhién khé hiéu hon déi véi mot s HS).
- D4u hiéu: Dé bai cho khdi lugng, mdi quan hé khéi luong gitra cac chat trong phan Gng héa hoc.
- Cac phan tmg thuong ap dung phwong phap ting giam khéi luong
+ Phan ung kim loai tac dung véi dd acid HCI, H,SO4 loang
Kim loai + Acid  mubi + H,
Am tang = My acide = Mumusi — MKL (Ngéc acid = Nacid)
+ Phan trng kim loai A tac dung voi mudi cua kim loai B
A+mudi B ~ mudi A +B
Ma > Mg sau phan tng khéi luong thanh KL A ting (VD:...)
Ma < Mg sau phan tng khéi luong thanh KL A giam (VD:...)
+ Phan tmg mudi carbonate (hydrogen carbonate) tic dung voi dd acid HCI, H,SO, lodng
Am tang = Mmuéi chioride = Mmuéi carbonate = 1 1Ncoz (VD1 ...)
Am tang = Mmuéi sulfate = Mmuéi carbonate = 36Nco2 (VD: ...)
+ Phan Ung oxide kim loai tdc dung véi dd acid HCI, H,SO, loang
+ Phan ung CO, tac dung véi dung dich Ca(OH),
Mié wia > Mcon ki luong dung dich gidm so vdi ban dau mgq giam = Miét twa = Mco2
My wa< Moz khdi lrong dung dich giam so voi ban dau Mag gism = Mcoz - Mig wa
+ Phan ung CO/H, tac dung vé1 oxide kim loai
M 13n hop khi ting — Mchét rén giam = Moxygen trong oxide bi 4y di
Vi du 1: Cho 3,06 gam hdn hop K,CO; va MgCOs tac dung v6i dung dich HCI thu duge V lit khi (dkc)
va dung dich X. C6 can dung dich X dugc 3,39 gam mubi khan. Tinh V
, ‘ Huwéng din giai
Goi s6 mol cua K,CO; va MgCO; lan luot 1a x va y mol

Phuong trinh phan ung:
K,CO; +2HCI 7 2KCl + CO,+ H,0 (1)
X 2x X (mol)
MgCO:; + 2HCI — MgCl, + CO, + H,0 (2)
y y y (mol)
Mhager, ¥ Mier = Miyco; ™ Mugeo,

Khéi lwong mudi ting =
= 74,5.2x + 95y - 138.x- 84y =3,39- 3,06
= X+y=0,03(mol)
Theo (1) va (2) ta c6: Neo, =X+Y =0,03(mol) = VCDE =0,0322,4 =0,672 (lit)

Vi du 2: Nhung thanh kim loai M hoa tri II vao dung dich CuSQO,, sau mot thoi gian léy thanh kim loai ra
thay khdi luong giam 0,05%. Mat khac nhung thanh kim loai trén vao dung dich Pb(NOs),, sau mot thoi
gian thdy khéi luong ting 7,1%. Xac dinh M, biét rang s6 mol CuSO, va Pb(NOs), tham gia & 2 trudng
hop nhu nhau

’ Huéng dan giai ’ ’
Goi m 1a khoi lugng thanh kim loai, M 1a nguyén tir khoi cua kim loai, x 1a sO mol mudi phan tng.
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Tén Gio Vién Soan: Ding Thi Liéu
Phuong trinh phan g hoa hoc :
M + CuSOs; — MSOs+Cu (1)
X X X X  mol
0,05.m
Theo (1) va gia thiét ta c6 khdi lugng thanh kim loai giam sau (1) : M.x — 64.x = 100 (¥)
M + Pb(NO;), - M(NO;),+Pb  (2)
X X X X mol

7,1.m
Theo (2) va gia thiét ta c6 khdi lugng thanh kim loai giam sau (2) : 207.x - M.x= 100 ()
Lay (*) chia cho (**) ta cé:
M-064 005
207-M 71
IV. PHUONG PHAP QUY POI
Quy d6i thuc chit chi 1a mot thu thut chuyén hdn hop A chira nhiéu chét, phirc tap thanh hdn hop B
tuong dwong chua it chat hon hodc don gian hon.
Sau khi quy d6i thi: Thanh phan nguyén té va sé mol méi nguyén té trong B = s6 mol nguyén té do

= M=65 = M lagn.

trong A.
* Sau khi quy d6i hon hop A thanh hdn hop B ta giai bai toan d6i v6i hdn hop B.
MOT SO DANG BAI TOAN SU DUNG PHEP QUY POI

1. Hon hop gom Fe va cic oxide ciia Fe
+ Hon hop A gém Fe, FeO, Fe, 03, Fe;0, quy d6i thanh hdn hop B gdm Fe va Fe,05.
+ Hon hop A gém FeO, Fe,04, Fe304 quy d6i thanh hén hop B gdm FeO va Fe,03.
2. Oxide Fe,Oy:  Fe, Oy quy d6i thanh hdn hop gom FeO va Fe,04

Néu s6 mol FeO =0 = oxide 1a Fe,05.

Néu s mol Fe,05 =0 = oxide la FeO.

Néu s6 mol FeO = Fe,05 = oxide la Fe, 0.
3. Hon hop gom (kim loai, sulfur va mudi sulfide) quy d6i thanh (kim loai va S).
Vi du 1: Khtr hoan toan 9 gam hdn hop X gém Fe, FeO, Fe30y, Fey05 bang H, thu duoc 7,56 gam Fe.
Mat khac cho 9 gam X tac dung véi H2$O 4 dac néng, du, thu duogc V lit khi 802 (¢ dkc, san pham khtr
duy nhét ciia HySO,). Tinh V

Huwéng din giai
Quy hdn hop thanh Fe va Fe,0; voi sé mol lan luot la x vay
"re =756 : 56 =0,135 (mol)
Bao toan nguyén té Fe ta ¢6 x+2y = 0,135 (1)
My =56x + 160y =9 (2)
(x+2y =0,135 (x =0,075
S6x +160y =9 |y =0,03

Tir (1) va (2) ta cé hg: (DOF 100y = 1 =0,
Cho 9 g X tac dung v6i H,SO,4 ddc nong, du

2Fe + 6H,S0; dic — — Fex(SOs)s + 3S0; + 6H,0
0,075 0,1125 (mol)
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Tén Giao Vién Soan: Ping Thi Liéu

F€203 + 3stO4 déC —— Fez(SO4)3 + 3H20
=>V =0,1125.24,79 =2,7889 (L)
Vi du 2: Hoa tan hét m gam hon hop X gém FeO, Fe3O 4> Fe203 trong HZSO 4 dac, nong, du, thu dugc

2,479 lit khi SO, (dkce) va dung dich chira 120 gam mudi trung hoa. Tinh m?
Hudéng dan giai
Quy hén hop thanh FeO va Fe,0;
g, = 2,479 :24.79=0,1 (mol); n,_ ., , = 120: 400 =0,3 (mol)

2FeO + 4H2SO4 déC —'— Fez(SO4)3 + SOz + 4H20
0,2 0,1 0,1 (mol)

Fe,0; + 3H,S0; dic — — Fex(SOu); + 3H:0

2n +2n

= = .
20¢, 0., = Nro feo, = Ny o =02 (mol)

Bio toan nguyén té Fe:
Khéi lwongm=0,2.72+0.2. 160 = 46,4 (g)

Véi cdc bai todn tong hop thwong dp dung phoi hop cdc phwong phdp bdo toan, quy déi... dé gidi.
Phan B: Bai toan tong hop

Cau 1: Hoa tan m gam Fe Oy bang lugng vira di dung dich HCI, thu dugc dung dich X chira 1,27 gam

mudi. Cho X tac dung véi lwong du dung dich AgNO; thu dugc 3,95 gam két taa. Tinh m.
Huwéng din giai
Quy d6i Fe,O, thanh FeO va Fe,O; vdi s6 mol 1an luot 12 a, b.

FeO + 2HCI —FeCl, + H,O FeCl, + 3AgNO; —Fe(NOs); + 2AgCl + Ag

a 2 a a (mol) a 2a a (mol)
Fe,O3 + 6HCI —2FeCl; + 3H,O FeCl; + 3AgNO; —Fe(NOs); + 3AgCl

b 2b (mol) 2b 6b (mol)

Khéi lwong mudi = 127a + 162,5 . 2b= 1,27 => 127a + 325b = 1,27 (1)

Két tna thu dugc gdm 2a + 6b mol AgCl va a mol Ag

Khéi luong két tha = 143,5. (2a+6b) + 108a = 3,95 => 395a + 861b = 3,95 (2)
Tu(l)va(2)=>a=0,01;b=0

=> Cong thtrc oxide 1a FeO; m=0,01.72=0,72 (g)

Cau 2: Hon hop X c6 khéi lwong 13,12 gam gdm bot Cu va oxide sat FeXOy dugc chia thanh hai phan

b,ang nhau:
- Phén 1 tac dung v6i dung dich HC1 du dwgc m gam chét rdn khong tan.
- Phan 2 cho tac dung hoan toan véi dung dich stO 4 dac, nong (du), thu duge dung dich Y chtra 16,8
gam hon hop mubi trung hoa va 0,9916 lit khi SO, (dke, san pham khir duy nhat). Xac dinh cong thirc
Fe.Oy va Tinh gia tri cua m.

Hwéng din giai
Quy hén hop thanh FeO; Fe,0;; Cu. Dit s6 mol FeO; Fe,0s; Cu trong moi phﬁn lan luot 12 a, b, ¢ mol
2FeO + 4stO4 dé.C —'— FCz(SO4)3 + SOz + 4H20
a a/2 a/2  (mol)

Fe,0; + 3H,S0, dic — — Fey(SOu); + 3H,0
b b (mol)

Cu + 2H,SO, dic = — CuSO, + SO, + 2H,0
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Tén Giao Vién Soan: Ping Thi Liéu
c c ¢ (mol
Theo bai ra ta co:

72a + 160b +0dc = 6,56

'a =0,02
-490.[%+h}+|ﬁﬂ.ﬁ':|ﬂ,8 = 1h=0,02
. ¢ =0,03
Z4c=0,04

Ta c6 a = b nén cong thirc oxide 1a Fe304.

Fe;04 + 8HCI — 2FeCl; + FeCl, + 4H,O

0,02 0,04 (mol)

2FeCl,+ Cu 7 CuCl, + 2FeCl,

0,04 0,02 (mol)

Sau phan tng Cu du 0,03 — 0,02 = 0,01 mol

m=0,01.64=0,64¢

Céu 3. Cho 17,6 gam hdn hop X goém Fe, S, FeS , FeS, tan hoan toan trong 130 gam dung dich H,SO,4

98% (dac), dun nong, thu dugce 22,311 lit SO, (dke) va dung dich Y. Cho Y tac dung voi dung dich
Ba(OH), du, loc va nung két tia trong khong khi dén khéi luong khong ddi thu duoc m gam chét ran .

Tinh m
Huwéng din gidi
Quy hén hop X thanh Fe va S véi s6 mol 1an luogt 13 x,va y mol

o 22,
_ 130.98% =L 3molin,, = =

i =0,9mol
100%.98 24,79

My so,

2Fe + 6H2$O4 dé.C —'— Fez(SO4)3 + 3802 + 6H20
X 3x 0,5x 1,5x  (mol)

S+ 2H,S0; dic — = 3SO,+ 2H,0
y 2y 3y (mol)
Theo bai ra ta co:
56x+32y =17.06 (x
L —]
|L5x+3y =0,9 v
Két taa thu duoc co Fex(SOs); voi s6 mol=0,5x = 0,1 mol.
Va s6 mol H,SO, du 14 1,3 - 3.0,2 - 2.0,2 = 0,3 mol
Ba(OH), + H,SO4 — BaSO, + 2H,0

2
2

[l
= =

0,3 0,3 (mol)
3Ba(OH)2 + Fez(SO4)3 - 3BaSO4 + 2FC(OH)3
0,1 0,3 0,2 (mol)

2Fe(OH); — — Fe,05 + H:0
0,2 0,1 (mol)

Khdi lugng ran thu dugce 1a 233. (0,3 +0,3) + 160 . 0,1 = 155,8 (g).
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Tén Gido Vién Soan: Dang Thi Liéu N ‘
Cau 4. Hon hop X gom MgCO;, CaCOs, MgS0;, CaSOs;. Hoa tan 43,76 gam hon hop X bang dung dich
HCl vira du thu dugc 9,856 lit hdn hop CO; va SO, (dktc) co ti khéi so v&i Hs 14 26,091 va dung dich Y
trong do c6 22,20 gam CaCl, va x gam MgCl,. Tinh gié tri cua x.

Huéng din giai

Co,
9,856(1) =0,44mol{ ¥ dy, =26,091

MgCO,
2
43,76gam | o8 el 2 qppp 2o
MgSO;, CaCl,
ddy
CaSO, h\/lﬁ(ﬁll
mgam?
Mg
Ca
CO,
Quy hén hop vé: 50,
N (jo2 X X +y 20,44 X =0,26
M =26,091.2 =52,182 - -
SO, y  |(44-52,182)x +(64- 52,182)y =0 |y =0,18
BTNT C: Mo, ~Neo, =020
BTNT s: "50: ~Mso, =018
BTNT Ca: nCa :nCaClz :()92
= my, +0,2.40+0,26.60+0,18.80 =43,76 = m,, =5,76 > Ny, =0,24
BTNT Mg: Ve ~Mucr, =0:242 My, =228

Céu 5. Cho 19,02 gam hdn hop X gom Mg, Ca, CaO, MgO, MgCOs, CaCO:; tac dung v6i dung dich HCI
vira du thu duoc 4,704 lit hdn hop khi Y (dktc) c6 ti khdi so v6i H, 13 12,5 va dung dich Z chira 12,825
gam MgCl, va m gam CaCl,. Tinh gié tri ctia m.

Huwéng din giai

Mg + 2HCI — MgCl, + H, Ca + 2HCI — CaCl, + H,

MgO + 2HCl — MgCl, + H,O CaO +2HCI — CaCl, + H,O

MgCO; + 2HCl — MgCl, + CO, + H,O CaCO; + 2HCI1 — CaCl, + CO, + H,O
Mz, Ca )

MgCl,: 0,135 mol 'H.,: xmol

19,02gam X { Mg0, CaO +HOl — "2 +Y{ +H .0
o £ o CaCl, :b mol CO, : ymol Efl

| MgCO,, CaCO, "™ '

n, =x+y :4’?04 =021 .
22.4 x =0,095
¥ . ' = ,| !
W, _2x +44y ~12,5.2 =25 |y =0,115
. T+ Y
(BTKL: 19,02 + 36,5a=(12,825+111b+25.0,21+18c  [a =0,063
(*){BT H: a=2.0,095+ 2¢ = 1b=0,18 = m,. =111.0,18 =19,98gam
BT Cl:a=2.0,135+2b lc =0,22
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Tén Gido Vién Soan: Dang Thi Liéu
Cau 6. Hon hgp X gdm Na, Na,O, Ba, BaO. Hoa tan hoan toan 21,9 gam X vao nuéc thu dugce 1,12 lit H,
(dktc) va dung dich Y, trong d6 c¢6 20,52 gam Ba(OH),. Hap thu hoan toan 6,72 lit CO, (dktc) vao Y, thu
dugc m gam két tia. Viét cac PTHH va tinh gia tri m.

Huéng din giai
Cac PTHH khi hoa tan X vao nudc :

2Na + 2H20 — 2NaOH + H2 Ba + 2H20 — Ba(OH)z + H2
Na,O + H,O — 2NaOH BaO + H,O — Ba(OH),
'Na, Ba 'NaOH : y mol
21,9 X - — +H,(0,05 ol
ean { Na,0; BaO ph,h{i:};ml { Ba(OH), :0,12rpl T2 )

(BTKL:2].9 + ?; =(fq» +35,52)+2.0.95 {1 =0,24
X 7 NaoH =

- BalCH); H,
|y =0,14

| BT H: 2x =y + 2.0,12 +2.0,05

},{ NaOH : 0,14 mol
' Ba(OH), : 0,120l
CO,+ Ba(OH),  BaCO;] + H,0 (5)

+CO, (0,3rol)

0,12 0,12 0,12 (mol)
CO, + 2NaOH — Na,CO; + H;0 (6)
0,07 0,14 0,07 (mol)
CO, + Na,COs + H,O ™ 2NaHCO; (7)
0,07 0,07 0,14 (mol)
COz + BaCO3 + HzO - Ba(HCO3)2 (8)
0,04 0,04 0,04  (mol)

) . m =197(0,12 - 0,08) =15,76 gam
Khoi lugng ket tua thu dugc:

Céu 7. Pun 0,04 mol hdn hop X gém hoi nuéc va khi CO, qua cacbon nung dé, thu dugc 0,07 mol hdn
hop Y gdm CO, H, va CO,. Cho Y di qua 75 ml dung dich Ca(OH), 0,1M, thu duoc m gam két tua. Tinh
gia tri cua m.
Huwéng din giai
bitx,y, z 1an luot 12 mol cua CO,CO,, H, trong 0,07 mol hén hop Y
CO:xmd |
c, ; :
l_%zq:JEJrEdJ 00 ZI][ e CD-T ‘fﬂ’ﬂl[
0,04 ol '-sz ﬁ 'ﬂ]

0,07 md

xlcuz:{um- Z)mal|

n, =x+y+z=007 x+y+2=0,07
=
n, =20,0d- z)+z=x+2y X+2y+2=008

CO, + CalOH),— — CaC0,! +H,0

=

= y=0,0L

0,0075 00075 0,0075 (rrol)
CO, + CaCo, +H,0— — Ca(HCO,),
0,005 00025 0,005  (mol)

= Mo =100.(0,0075- 0,0025)=0,5 gam

Céu 8. Dbt 6,16 gam Fe trong 2,479 lit (dkc) hdn hop khi X gém Cl, va O,, thu dugc 12,09 gam hdn hop
Y chi gdbm oxide va mudi chloride (khong con khi du). Hoa tan Y bang dung dich HCI (vira du), thu duoc
dung dich Z. Cho AgNO; du vao Z, thu dugc m gam két taa. Tinh m
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Tén Giao Vién Soan: Ping Thi Liéu
Hwéng dan giai

(Cl,: x mal . Oxit et (FeCl,:amol
D.In:f}ﬂ'{ +0,11molFe — — IE.Ugg}'{ —— — H O+Z i — = mg L
O,y mol | Mudi chloride . | FeCl, :bmal
iy, 6164m o =12,095 my , =5,03
Cl, xmol x+y =0,1 x =0,07
= =
O, ymol 71x +32y =5,93 y =0,03
BN O 2o, o = Mo =2.0,03 20,06
BINT H: MO =2ny o = Ny, =2.0,06 =0,12
BT NT ClI: 2a+3b=0,12+0,07.2 = 0,26
BTNT Fe: a+b=0,11 => b=0,04; a=0,07
FGC12 + 3AgNO3 - FG(NO3)3 + 2AgCl + Ag
0,07 0,14 0,07 mol
F€C13 + 3AgNO3 - FG(NO3)3 + 3AgC1
0,04 0,12 mol

= ml=m,q +m,, =0,26.143,5+0,07.108 <4487

Cau 9. Cho 300ml dung dich H;PO,4 1M téac dung hét v6i 500ml dung dich KOH aM thu dugc dung dich
X chira 59,8 gam chét tan. Viét phuong trinh héa hoc c6 thé xay ra va tinh a.
Huwéng din gidi

Gia st phan ung chi tao 1 loai mudi. Bao toan nguyén to P ta ¢ so do :

/ = (.3 mol KH,PO, (0,3.136=40,8 gam)
llllln'
0,3 mol H,PO, . » 0,3 mol K,HPO, (0,3.174=52,2 gam)
\ = 0.3 mol K,PO, (0,3.212=03,6 gam)

Nhéan xét : 52,2 < 59,8 < 63,6. Suy ra diéu gia su sai, dung dich chtra hai chét tan 1a K,HPO, (x mol) va
K5PO, (y mol)
H;PO, + 2KOH — K,HPO, + 2H,0
H;PO4 + 3KOH™ K;PO, + 3H,O
‘m, =174x+212y =59.8  [x =0,1
= {BTP:x+y=0,3 = 1y =02
| BT K:2x +3y=0,5a a =10
Céu 10. Cho 71,6 gam hdn hop X gdm CuSO., FeSO, va Fe,(SO,)s trong d6 sulfur chiém 22,35% vé khdi
luong tac dung voi dd NaOH lodng du. Sau khi phan tng két thiic, loc 13y két tia dem nung trong khong
khi dén khdi lugng khong thay d6i dugc chat ran Y. Dan khi CO (du) di cham qua Y nung néng, dén khi
phan ng xay ra hoan toan thu duoc m gam chét rin Z.
a. Viét cac phuong trinh phan tmg hoa hoc xay ra.
b. Tinh m.
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Tén Giao Vién Soan: Ping Thi Liéu
Hwéng dan giai

l
a. CuSO4+ 2NaOH — Na,SO; + Cu(OH),

\
FeSO4+ 2NaOH — Na,SO; + Fe(OH),

Fex(S0:)s+ 6NaOH — 3NaSO, + 2Fe(OH);
Cu(OH), — = Cu0 + H:0

4F¢(OH)+ 02 e 2Fe,0s+ 4H,0
2Fe(OH)s — = FexOst 3H,0

CuO+CO — = Cu+ CO,

FCzO3+ 3CO — _) 2Fe + 3C02
b. Sau khi cac phan ing xay ra hoan toan ta c6 Z chira Cu va Fe

mg= 71,6 .22,35% =16 gam

n 2-
BTNT (S) » ns=0,5mol= %

—Mey Ferongx=Mx - O = 71, 6-0,5.96 = 23,6 gam — mz= 23,6 gam
Céu 11. Aluminium dugc san xuit bang phuong phap dién phan AL Os tinh khiét. Quang nhém thuong
chura thach anh, silicate (chira Si) va mét sé tap chat khac can dugc loai bo. Mot loai quing bauxite gom
ALO;.3H,0 va 10,0 % kaolin AL,Si,07.2H,0 dugc dung dé san xuit nhém theo quy trinh Bayer. Tinh ti 16
hao hut cia nhom trong qué trinh tinh ché, biét silic thuong duoc loai bo ¢ dang bun aluminosilicat
(N36A15Si5022.5H20).

Huéng dan giai
Ta xét: 10 kg quang bauxite:

_8l 9 _3n7
F ( 'ﬂJ 26
90%AL,0,.3H,0 My g, 310 =9 223 s s
_ | Mo, an,
10%A.,S1.0,.2H,0 =1 ' T129
Ta co: e (Thsp, 210 (kg) => 'nl 129 (kg)
28 1000
n.gﬂ = il M AT :{_'1[m}:28:—
BTNT (Si): " tepisons0 = 09 (mol)
) 6 _ 61000 _ 400
ANz ALS0, 5HO) ~ 5 Nsnaasip, 5H0) = 5129 43 (mol)
. _400,,,_ 10800 _54
AN ALS 0., 5H,0) 43 43 (gam) 215 (kg)
s, =24 T 100%=7,55%
Vay ti 1é hao hyt ciia Al trong qué trinh tinh ché la: 215 1118

Cau 12. Cho a gam hdn hop X gém Al, MgO, MgSO, tan hoan toan trong 136,40 gam dung dich H,SO,
28,74%. Sau phan mg thu dwoc dung dich Y chira H,SO. du c¢6 ndng do 4,90%, mudi trung hoa va 5.04
lit H, (dktc). Cho 100,00 gam dung dich Y vao dung dich Ba(OH), du thu duogc két tua Z va dung dich T.

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 10



Tén Gido Vién Soan: Dang Thi Liéy ﬂ o ,
Loc lay két tua Z, nung dén khoi lugng khong doi thu duge b gam chat ran. Suc khi CO» dén du vao dung
dich T thiy thu dugc 7,8 gam két tiia. Cac phan tmg xay ra hoan toan.
a. Viét phuong trinh hoa hoc cua cac phan tmg.
b. Xéc dinh gia tri ciia a, b va phan tram khéi lugng cac chat trong hdn hop X.
Huéng dan giai

a. Cac PTHH cua cac phan ing

2Al + 3H,SO4 0 ALy (SO4); + 3H,0

MgO + H,SO4 01 MgSO4 + H,O

MgSO, + Ba(OH), I Mg(OH),l + BaSO,[

Al (S04); + 4Ba(OH), [ 3BaSO4l + Ba(AlO), + 4H,O

CO, + Ba(OH), [ Ba(HCO:s),

2CO; + Ba(AlO»), + 4H,00U Ba(HCOs),+ 2A1(OH)50

Mg(OH), — " MgO + H,0
n 136,428 74
b. H350,4 tennaa — 100.98
2A1 + 3H,SO. [ Alz(SO4)3 + 3H,(
0,15 0,225 0,225 mol
Nai =Nayory; = 01Ol

=0,4mol; ny,_ :% =0,225m0l; Ny gp, :1?88 =0,1mol

+ Bao toan mol nhom ta c6

Ma) ban feis :U,IS
01

=152 M,y s =1 5-100 =150 gam

rlJ!'.I dog vall 0 gam Y

8+ My rgdrhHo50, ~ Mhngdany My,
= a=150+0,225.2- 136,4=14, 05gam
+ Goi s6 mol cia MgO 1a x, s6 mol caia MgSO, 1a y

+ Bao toan khéi luong ta co:

MgO + HzSO4 D MgSO4 + HzO
X X X mol
nH2504 phah g :rlH2 + Nyoo =(0,225+x)mol = r‘|,_|25,:,4|:|,-__-l =0,4- (0,225+ x) =(0,175- x) nol
_{ﬂ, 175- x)

g0, a5 = 100% =4,%%= x =0,1mol

Mit khac a=14,05=0,15.27+0,1.40 +y.120 = y= 0,05 mol
+ Két tia Z gdbm BaSO, va Mg(OH),. Ran thu duoc gdbm BaSO, va MgO

0,05+04
Ngaso, =Mugso, * MHaso, == =0.3mol
Bao toan mol S ta co: 4 4 274 15
_ _01+005_ ..
Mo trong cregraessunung =Mmgso, + Mugo =15 O mo

Bao toan mol Mg ta co:
b= mMgD trong cheé me sa0 nung T mBaSD4 :D,l.-‘l'lﬂ + D,3. 233 :?B,QQE]IT'I

Phan tram khéi luong ctia cac chat trong hon hop X la:
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Tén Giao Vién Soan: Ping Thi Liéu

%m, =212 100% ~28 83%

¥

0,140
VMg =14 o5 100% ~28.47%

Yom, 050, :% 100% =42, 70%
Phin C: Bai tap tir cac dé thi chon loc
Cau 1. (Trich tir & HSG Tinh Quang Binh nim 2023 - 2024)
1. Hoa tan hét 26,43 gam hdn hop bot gdm Mg, Al, ALO; va MgO bang 795 ml dung dich HCI 2M (vira
du), thu duoc dung dich T va 4,834 lit H, (dkc). C6 can dung dich T thu dugc m gam mudi khan. Viét cac
phuong trinh phan tng va tinh gid tri m.
2. Hon hop A gdm CuO, Fe Oy, ALO;. Cho H, du di qua hdn hop trén ¢ nhiét do cao dén phan tng hoan
toan, hép thu hoan toan hoi nudc vao 100,0 gam dung dich H,SO,4 98% déc, thu dugce dung dich H,SO4
96,609%. Mit khac, hon hop A & trén phan tmg vira i v6i 170 ml dung dich H,SO4 1 M, thu duge dung
dich B. Cho dung dich B phan tng v&i dung dich NaOH du, thu duoc két tia. Nung két tia trong khong
khi & nhiét do cao dén khoi lugng khong ddi duoc 5,2 gam chét ran. Xac dinh cong thirc oxit st va tinh
% theo khdi lwong mdi chét trong hdn hop A.

Huéng din giai
1. S6 mol HCI = 1,59 mol; nH, = 0,195 mol
PTHH xay ra:
Mg + 2HCI - MgCl, + H, (1)
2Al1+ 6HCI - 2AICI; + 3H; (2)
AlL,O; + 6HC1 = 2AICI; + 3H,0 (3)
MgO + 2HCI - MgCl, + H,O (4)
BT mol (H) =>nH20 = 0,5.nHCI — nH, = 0,5.1,59 — 0,195 = 0,6 mol
BTKL => m(mudi) =26,43 +1,59.36,5—0,6.18 —0,195.2 = 73,275 gam
2.
Goi a, b, ¢ 1an luot 1 s6 mol CuO, Fe,O, va Al,Osc6 trong hdn hop A
- Cho H, du di qua hdn hop A & nhiét do cao, ta c6 PTHH

H,+Cu0 — ' Cu+H0O (1)
a a

yH, + Fe,0, — — xFe + yH,0 (2)
b by
- Khi hép thy H,O vao dung dich H,SO,
mH,SO4(sau khi hip thy) = 98 gam.
C%(H,S0, sau khi hap thy) = 98.100%/(98 + mH,0)=96,609%
=>mH,0 = 3,44 gam => nH,0 (1,2) = (3,44-2)/18 = 0,08 mol
T (1,2)=>a+ by = 0,08 (I)
- Cho hdn hgp A 6 trén phan tng vira da v6i 170 ml dung dich H,SO4 1M.
nH,SO4 = 0,17 mol
CuO + H,SO; 2 CuSO,4 + H,O 3)
a a
Fe,O, + yH.S04 > Fe(SO4), + yH.0  (4)
b by

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 12



Tén Gio Vién Soan: Ding Thi Liéu

ALO; + 3H,SO,; 2 Al(SO4); +3H,0 (5)

c 3c

Twr (3,4,5) =>nH,SO,=a + by + 3¢ = 0,17 (II)

Cho dung dich B tac dung v&i NaOH dur, thu két tiia ndi nung ta c6 so d6 phan ung sau

+NaOH

AL(SO4); — — — — NaAlO, (khong thu dugc két tna)
CuSO, — “*= Cu(OH), = CuO

[

Fex(SOu)an — = 2= 2Fe(OH)ys — = Fe,0s

Bao toan mol (Cu, Fe) =>5,2 gam chit rdn gdbm CuO: a mol va Fe,Os : bx/2 mol
=> 80a + 80bx = 5,2 => a + bx = 0,065 (III)

Tu (LI =>x #y

T (I,IT) =>¢ = 0,03.

+ Néu Fe,O, 14 Fe,0s. Tir (IIII) => a + 3b = 0,08 va a + 2b = 0,065
=>a=0,035;b=0,015

=>%CuO = 33,9%; %Fe,O3 = 29,1%; %AL0; =37%

+ Néu Fe,O, 1a Fe;O,4 . Tu (LII) =>a+4b = 0,08 va a+ 3b =0,065
=>a=0,02; b=0,015

=>%CuO = 19,66%; %Fe;04 = 42,75%; %Al,05 = 37,59%

Céau 2. (Trich tir @ HSG Tinh Thai Binh nim 2023 - 2024)

Cho 4,48 lit CO, (dktc) hap thu hét vao dung dich chtra x mol KOH va y mol K,COjs thu duge 200 ml
dung dich X. Cho tir tr 300 ml dung dich HCI 0,5M vao 100 ml dung dich X thu dugc 2,688 lit khi
(dktc). Mt khac, cho 100 ml dung dich X tac dung v6i dung dich Ba(OH), du thu duoc 39,4 gam két tua.
Tinh x, y.

Hudng dan giai
nCO, (ban dau) = 0,2 mol. PTHH xay ra:
CO, + KOH 7 K,COs+ H,O (1)
CO, + K,CO; + H,O 7 2KHCO; (2)
Dung dich X ¢6 thé 1a 1 chat hodc 2 chét trong céc chit sau: KHCO;, K>,CO;, KOH du.
HCI+ KOH — KCI+ H,O 3)
HCl1 + K,CO; 7 KCI+ KHCO; 4)
HCl1+ KHCO; 7~ KCl+ CO,+H,O (5)
K>COs + Ba(OH), 7 BaCO; + 2KOH (6)
KHCO; + Ba(OH),  BaCOs; + KOH + H,O (7)
Thi nghiém 1: nHCI = 0,5.0,3 = 0,15 mol; n(khi) = nCO, = 0,12 mol
Thi nghiém 2: n(két tua) = nBaCO; = 0,2 mol.
Xét cac truong hop xay ra:
Truong hop 1: Dung dich X chi ¢c6 mudi KHCOs.
Theo (5, 7)=>nKHCO; (5) =nCO, = 0,12 mol #nKHCO;(7) =nBaCO;=0,2 mol
=> Vo6 li => Loai.
Trwong hop 2: Dung dich X ¢6 KoCO; va ¢ thé ¢6 KOH dur.
Vi thi nghiém 1 thoat khi CO, nén K,CO; pu hét
Theo (6) => nK,CO; = nBaCO; = 0,2 mol.

Theo pu (3,4,5) => nK,CO; (4) = nHCI (4) < 2 e nCO; (5) = 0,03 mol
=> l’leCO3 (4) # HKQCO3 (6) =voli=> Loal
Truong hop 3: 100 ml dd X chira 2 mudi K,COs a (mol) va KHCO; b (mol)
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Tén Giao Vién Soan: Ping Thi Liéu
Theo pu (6,7) => a+ b =nBaCO; = 0,2 mol.

Theo (4,5) => a = nHCI (4) = 2 e _pco, (5) = 0,03 mol => b = 0,17 mol.
Vay 200 ml dd X ¢6 0,06 mol K»CO; va 0,34 mol KHCO;

BTINT (K) == x + 2y =0,062 + 0,34 = 0,46 _ 'x =0,06
_ | BINT (C) = 02 +y =000 + 0,34 =04 |y =0,2

Ciu 3. (Trich tir 2 HSG Tinh Ha Tinh niim 2023 - 2024). Hn hop X gom & Ba:Na.0.Ba0 .,

tan hoan toan 8,85 gam X vao 741,195 gam nudc, thu duoc 0,5578 lit khi hydrogen (dkc) va dung dich
Y, trong Y ¢6 7,695 gam Ba(OH),. Hap thu hoan toan 3,7185 lit khi CO, (dkc) vao Y , thu dugc m
gam két tia va dung dich Z. Tinh M va ndng d6 phan trim cac chit tan c6 trong dung dich Z.

Huwéng din giai

Quy d6i hdn hop X gdm: Na, Ba, O
Pit s6 mol cac chat trong hdn hop X (Na, Ba, O) 1an luot la x, y, z. (X, y, z > 0). Ta co:

095 .35 ., 1185
_1.0 =0,045mol:n, _0,3578 =0,0225mol: n,,, 3718
171 s 24,79 ©24.79

y = 0,045 mol => mx=23x + 0,45.137+ 16z = 8,85 (I)
So dd phan tmg: Na, Ba, O + H,O > NaOH + Ba(OH), + H,
Béo toan e ta c6: x+0,045.2=0,0225.2 + 2z D)
Giai h¢ (I) va (IT) ta dugc x = 0,075 mol; z= 0,06 mol
=>nop = 0,075 + 0,45.2 = 0,165 mol

_n 0,105

1,1
e 0,15 e
: => Tao hai muoi (

CO, +20H - CO;*+ H,0O
CO, + OH "> HCOy
Goi s6 mol cua géc CO;va HCO; lanlugtlaavab (a,b>0), ta co h¢:
nCO,=a+b= 0,15
nOH =2a+b=0,165
Giai hé ta dugc: a= 0,015 vab=0,135
khdi lwong két tia BaCO; 1a: m = 0,015.197 = 2,955 (g)
Khéi lugng dung dich Z = mx+ Mo+ Moz - Mz - Meacos
=8,85-741,195+0,15.44 - 0,225.2 - 2,955 = 753,645 (g)
Dung dich Y ¢6 nNaHCO; = 0,075 mol va nBa(HCOs), = 0,03 mol
=>Nong d6 cac mudi trong dung dich Y 1a:
C%gamcosz = 1,031%
C%NaHCO3 = 0,836%
Ciu 4. (Trich tir & HSG Tinh Hai Dwong nim 2023 - 2024)
2. Cho m gam hdn hop gom Na, Ba. Na,0 va BaO tan hoan toan vao nuéc du, thu duoc dung dich X
va 2,479 lit khi H, (dkc). Suc tir tir dén hét 12,395 lit CO, (dke) vao X, thu duoc dung dich Y chi chira hai
mudi va mot chat két tia. S6 mol két tia tao thanh phu thudc vao sé mol CO, duoc biéu dién bang do thi

=0, 15mol

Mgaiomz =

CO; HCO, )

Sau:
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Tén Giao Vién Soan: Ping Thi Liéu

$6 mol
két tha

0.2

0.2 0.5 S4 mol COz

Cho tir tir dén hét dung dich Y vao 300 ml dung dich HC1 1M, thu duoc 5,5778 lit khi (dkc). Biét cac
phan img xay ra hoan toan.

a. Viét phuong trinh hoa hoc ctia cac phan tmg xay ra.

b. Tinh gia tri cia m.

Huéng dan giai

2. a. Cac PTHH cua céc phan ung xay ra:
2Na + 2H,0 [ 2NaOH + Hall
Ba + 2H,0O [ Ba(OH), + H.ll
Na,O +H,0 02NaOH
BaO + H,O [ Ba(OH),
CO; + Ba(OH), [ BaCOs; + H,O
CO; + 2NaOHI Na,COs + H,O
CO, + Na,CO; + H,O [ 2NaHCO;
NaHCO; + HC1 [ NaCl + CO,ll + H,O
Na,CO; + 2HCI [ NaCl + CO,ll + H,O
* Goi s6 mol cia NaHCOs 13 x mol, s6 mol ctia Na,CO; 12 y mol

1235 . 2470
n[Dsz:'umx _ﬁ —U,Sm, rhz —24!?9 —U:lm
Ny =0,3.1=0,3mol; neo, 2% =0,225 ol .

9

+ Theo db thi Ngacoy =0:2M0l= My, co. +Mygieo, =0.5- 0,2= 0,3mol > ny =0, 225 ol

= Mudi du khi cho dung dich Y vao HCI
NaHCO3 + HCI 0 NaCl + COzD + HZO

z z z mol
N32C03 + 2HC1 0 NaCl + COZD + HzO
t 2t t mol
z+t=0,225 [z=0,15mol =z 015 X
= = _ = 2= _=2
Ta cé: .Z+2t:D,3 It:D,D?SrTDl t 0,075 Y

Max+y=03mol =~ X=02mol;y=01mol

) ) My + 2N =n +2n = x+ 2y =04 mol
* Béo toan mol Na ta c6 téng sd mol = Napl — NaHCO3 Napt03

. Ng. + Ng_o =N = 0,2mol
Béo toan mol Ba ta c6 tong so mol Ba = Ba B0 B0 =

* (Goi sO mol cua Na la a mol, s6 mol cua Na,O la b mol, so0 mol ctia Ba 1a ¢ mol, s6 mol cua BaO la d
mol
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Tén Giao Vién Soan: Ping Thi Liéu
2Na + 2H,O [ 2NaOH + H,[

a 0,5a mol
Ba + ZHZO |:| Ba(OH)z + HzD
C c mol

Taco 0,5a+c=0,1 = a+26=0.2.
Mat khéc: a +2b = 0,4 (2); ¢ +d = 0,2 hay 2c +2d =0,4 (3)

T (1), (2)va(3)tacob+d=03= 0

m="Ma"Mea*Mo_(43102137+03.16= 41,4 gam.

Chu 5. (Trich tir d Chuyén Tién Giang nim 2023 - 2024) Hén hop X gdm & Ba0.Na,O

4800
o

0

oxygen chiém 391 vé khéi lugng ctia hdn hop X).

(trong do

A Somol khiCo,

Hoa tan hoan toan M gam X bang lwong nudc du, thu
duoc 0,005 mol khi H, va dung dich Y . Suc x mol khi
CO; vao Y, thu duoc 3,94 gam két taa va dung dich Z .
Cho tur tir dung dich HCI 1,0M vao Z . Sy phu thudc )
mol khi CO, thoat ra va Sé mol 0 a 1.5a S6 mol dung dich HC1 1,0M
dung dich HCI 1,0M dugc biéu dién theo d thi sau:

a) Viét phuong trinh héa hoc cac phan tmg xay ra khi cho tir tir dung dich HC1 1,0M vao dung dich Z.

b) Tinh gia tri cua m, a va x.

r

Hwéng din giai
a) Quy doi hdn hop thanh hdn hop nguyén t6 Na, Ba, O. Ta c6 so do:

Na /H: 0,05 mol
Ba —""={ [NaOH . (Na,CO (Na,CO,
‘r{ — ——"—=BaC0. + THI1:Z o 2: S
0 \ " |Ba(OH), | ' NaHCO, | NaOH
Vi nho hét a mol HCI vao Z méi bit dau c6 khi thoat ra chimg to Z khong co6 Ba(HCOs),
3,94
n, =n,,., =——=002mol
Ba BaCO), 197

In, + E'F_”l*i =2n, + 2H=

0,02 005

- Bao toan electron:

16n,.100% _ 4800,
- ]
23n,, +137 @ﬁ”—‘ﬂ.; 391
- Phén trdm O: 0,02

Giai h¢ phuong trinh: ny, = 0,03 mol; no = 0,03 mol
a) Viét phuong trinh héa hoc cac phan tng xay ra khi cho tir tir dung dich HC1 1,0M vao dung dich Z.

TH1: Z c6 Na,CO; va NaHCO; b mol
Na,CO, + HCl — — NaHCO, + Na(Cl
NaHCO, + HCl — — NaCl+CO,+H,0

TH2: Z ¢c6 NaOH va Na,CO;
NaOH + HCI — NaCl + H,O (1)
Na,CO, + HCl — — NaHCO, +Na(Cl 2)
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Tén Giao Vién Soan: Ping Thi Liéu

NaHCO, + HCl — — NaCl+CO,+H.,0O 3)

b) Tinh gia tri cia m, a va x.

TH1: Z ¢6 Na,CO; va NaHCO3 b mol
- Nho hét a mol HCl thi bat dau c6 khi => HCI tac dung dut voi Na,COs theo ti 16 mol 1 : 1

Na,CO, + HFI — — NpHCQ, + NaCl

- Nho hét 1,5a —a = 0,5a mol HCI thi HCI tac dung vira hét véi NaHCO;
NeHCO. + HCl — — NaCl+CO, +H,0

Goi b 1a s6 mol NaHCO; trong Z, theo phan Gmg trén thi tong sé mol NaHCO; laa + b
= a+b=0,5a(vo li)
TH2: Z ¢c6 NaOH u mol va Na,COs; v mol
-BTNT Na: u+2v=0,03
- amol HCI du tac dung véi cac chét theo phan tng (1) va (2):u+v=a
- 1,5a mol HCI du tac dung véi cac chat theo phan tng (1), (2) va (3): u+2v=1,5a
Giai hé phuong trinh: u= 0,01 mol, v= 0,01 mol, a = 0,02 mol
-BTNT C: x=0,02 + v= 10,03 mol
-mx =23.0,03 + 137.0,02 + 16.0,03 = 3,91 gam.
Céau 6. (Trich tir & HSG Tinh Nam Pinh nim 2023 - 2024) Cho 27,6 gam hdn hop X gdm Na, Na,O,
Ba va BaO vao luong nudc du, thu dugce a mol khi H, va dung dich Y. Dan khi CO, dén du vao dung dich
Y, phan tng duoc biéu dién theo dd thi bén.
Tinh gié tri cta a?
Huéng din giai
(1) 2K + 2H,0 — KOH + 2H,

(2) Ba + H,0 — Ba(OH), + H,

(3) K20 + H;0 — 2KOH

(4) BaO + H,O — Ba(OH),

(5) CO, + Ba(OH), — BaCO; + H;O
(6) CO, + 2NaOH — Na,CO; + H,O
(7) CO, + Na,CO; + H,O — 2NaHCO:s

(8) CO, + BaC03 + H,0 — Ba(HCO3)2

S6 mol két tia
A

>
° a 4a $6 mol CO,
Tu O — A: tuong trng phuong trinh (5)
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Tu A — B: tuong ung phuong trinh (6), (7)

Tai diém A két thiic phuong trinh (5) két tia dat cuc dai

— Npyco,= Npy(on),= a (mol)
Tai diém B két thic phuong trinh (7)

Tai diém B két thuc phuong trinh (7)

— Ngo = Nyoy + Npq(on),= 4a — Ngoy = 3a (mol)

Ba
BaO Ba(OH),:a
+H 2" + Ho:
K 0= KOH :3a ? 3
K,O

Béo toan nguyén t& H — Ny o = 3,5a (mol)

Bao toan nguyén t6 O > n,=2a+3a—3,52=1,5a
My = Mg, + My + My, =33,36=137a+23.3a+16.1,5a
— a= 0,12 mol.

Céu 7. (Trich tir @ chuyén PH Vinh nim 2024 - 2025) Hoa tan 21,5 gam hén hop X gém Ba, BaO,
BaCOs, Mg va MgO bang dung dich HCI du, thu duoc dung dich Y va 2,479 lit hdn hop khi Z (dkc) c6 ti
khéi hoi d6i véi H, 1a 11,5. Cho toan bd dung dich Y tac dung véi dung dich Na,SO, vira di, thu duge m
gam két tua va dung dich T. Cho toan bd dung dich T phan tng v&i dung dich AgNO; du, thu dugc
69,454 gam két tia. Biét lugng acid dung du 10% so v&i lugng phén tmg.
a) Tinh m.
b) Tinh % khdi luong nguyén tb oxygen trong hén hop X.

Huwéng din giai
BaO + 2HCI — BaCl, + H,O
MgO + 2HC1 — MgClz + HzO
BaCO; + 2HCl — BaCl, + H,O + CO,
Ba + 2HC1 — BaC12 + H2
Mg + 2HCI — MgCl, + H»
Khi ZI Hz, COz

2.479 e
n, = 47 =0,lmol;M, =11,5%2 =23
24.79 '

n, =0,05molin., =0,05mol
= i Cck,
= Hg,co, =gy, =0,05mol

Dung dich Y: HCI du; BaCl,; MgCl,
BaC12 + Nast4 —>BaSO4 + 2NaCl
Dung dich T: MgCl,, NaCl, HCI du
HCI + AgNO3 e AgCl + HNO3
NaCl + AgNO; — AgCl + NaNO;

9,45:
M e :G. 4 : =0,484mal
Ta co: THCI ban diu = . 143,35 =nycipe = 0,44 mol
Quy doi hon hop ban dau: Ba a mol; O b mol; Mg ¢ mol; CO; 0,05 mol
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an1pu=2no+2nHl :>l'10:b20,17 mol
Ta co pt: 137a+ 16*0,17 + 24c = 21,5
2a+2¢=2%0,17 +2*0,05=>a=0,1 mol; ¢c=0,12 mol

(0.1740,05%2)*16, ,
Yom,, = 100% =20,09%
My, =0,1%233=233g 21,5 ’ ’

Vay

Céau 8. (Trich tir @ HSG Tinh Hai Dwong nim 2023 - 2024)

1. Hdn hop X gém Fe va kim loai M (hoa tri n khong d6i). Hoa tan hoan toan m gam X trong dung
dich H,SO, dic néng du, thu duoc dung dich A va V ml khi SO, (san pham khtr duy nhat, dkc). Hap thu
hét luong khi SO, sinh ra bang 500 ml dung dich KOH 0,160M, thu duoc dung dich chira 5,860 gam chét
tan.

Thém vao m gam X mot lugng kim loai M gép 3 lan lugng kim loai M c¢6 trong X, thu duoc hdn
hop Y. Cho Y tac dung v6i dung dich HCI du, thiy Y tan hét va thu dwoc 1,9832 lit khi H, (dkc).

Thém vao m gam X mét lugng Fe gap hai 1an luong Fe c6 trong X, thu dugc hdn hop Z. Cho Z tac
dung hét v6i dung dich H,SO, lodng vira di, thu dugc dung dich B chi chtra 6,546 gam hén hop mudi
trung hoa.

a. Tinh V.

b. Xac dinh kim loai M va phan trim khdi luong cac chat trong m gam X.

2. Cho 0,2 mol hén hop bot E g(“)m Fe va Cu vao 300 ml dung dich chita AgNO; 2M, sau mot thoi
gian dem loc, thu dugc 28,80 gam hdn hop kim loai F va dung dich X. Cho 22,75 gam bot Zn vao dung
dich X, sau phan tng xay ra hoan toan, thu duoc 50,85 gam hon hop kim loai T va dung dich Y.

Hoa tan hét 0,2 mol hon hop E nhu trén bﬁng dung dich H,SO, dac néng, thu duoc dung dich Z
chi chtra mudi trung hoa va 5,5778 lit khi SO, (dke, san pham khir suy nhét ctia H,SO).

a. Xac dinh khéi luong hdn hop E.

b. Tinh khéi lwong mbi chit tan trong Z.

c. B4t 0,2 mol hdn hop E trong oxi, thu duoc 15,84 gam hdn hop chét rin R chi chta 4 oxide kim
loai. Hoa tan hét R can tdi thiéu V ml dung dich gém HCI 0,5 M va H,SO4 0,25M (acid loang). Tinh V.

Huéng din giai

1. Mkow =016.0,5=0,08mol

, , m =0,04.158 =6,32 gam
* Néu chi tao mudi K,SOs thi  ~2°%3 o

, , m —0,08.120=9,6 gam
Néu chi tao mudi KHSO; thi =203 &

Khéi lwong chét tan = 5,86 gam < 6,32 gam nén KOH du
2KOH + SO, [ K,SO;
* Goi s6 mol cia K>SOs 1a x mol, s6 mol cua KOH du 1a y mol
Béao toan mol K ta c6 2x +y =0,08 (1)
Mit khac: x.158 +y. 56 =5,86 (2)
Tu (1) va (2) = x=0,03 mol; y =0,02 mol

Neq. =N =0,03 mol = V. =0,03.24,79 =0, 7437
Baotoanmol Staco -2 2793 502 lit
b. - Goi s6 mol Fe 1a a mol; s6 mol ctia M 1a b mol

2Fe + 6H,SO, daflc, n(')ng I Fez(SO4)3 +3S0, + 6H,O

a 1,5a mol
2M + 2nH,SO0, déac, nong [ Mx(SO4)n + nSO, + 2nH,O
b 0,5bn mol
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Taco 1,5a+ 0,5bn =10,03 (1)

19832
n, = =0,08 nol
_ M2 72479
Fe+2HCI1 [ FGCIQ + H2
a a mol
2M +2nHC1 0 2MCl, + nH,
4b 2bn mol

Tacoa+2bn=0,08 (2)
Tir (1) va (2) = a=0,008 mol; bn =0,036 ol

- Fe + H,SO4 loang 0 FeSO4 + H,

3a 3a mol
2M + IleSO4 I MQ(SO4)1’1 + IlH2
b 0,5b mol

0,036
Ta ¢6 152.3a + 0,5b(2M +96n) = 6,546 = 152.3.0.0081 05 N (2M + 96n) = 6,546
=M =32,5n= n=2: M =65 e =

Kim loai can tim 1a Zn.

a+4b=0,08
Ta o 13%+b=0,03= a=0,008moal; b=0,018 mol
%m,, = 00850 1y, 27 60%; %m, ~100%- 27,69% =72, 31%
0,008.56+ 0,018.65
2 a.
e ANO, :0,6mo 268gamr 23 """
Q@i - + :0, - — |
—» LCu M 2,75gZn
M= ' dd X — =292 T:50,85gam +ddY : Zn(NO,), : 0,3mol
222'?5 =0,35nol

Zn

n
—% =0,3mol <n,,

ca o . nz"'[”':'z:'z - .~
Gid su Zn du sau phan ung (thod man)

, mMe + M = + + -
Bao toan khoi lugng kim loai ta co: . sgagios =Mk * Mazyzunos), * Mr = Ma,
= me =288+0,3.65+ 50,85- 22,75- 0,6.108 =11,6 gam
(e, +ng, =0,2 'n,, =0,05mol
—]
Ne.26+n..64=116 |n., =015rrol

b. Taco
55778
N =— =0, 225 mol
502 © 24,79
Cu + 2H,SO. dic, nong [ CuSO, + SO, + 2H,0
0,05 0,05 mol

2Fe + 6stO4 dé,C, n(')ng D Fez(SO4)3 + 3802 + 6H20
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0,35/3 0,175/3 0,175 mol
Fe +F62(SO4)3 0 3FCSO4

1/30 1/30 0,1 mol

=0,05.160=8 =0,1.152 15,2
Trong dung dich Z ¢6 | ©50s 9aNT Meeso, gam

0175 1 B
r1'1FF__2i5,:,4]3 _{—3 - E}.dﬂﬂ =10 gam
c. Bao toan khdi luong ta c6 Me + My =Myige

= mg =15,84- 11,6 =4,24 gam= n, :4’1:;4 =0, 265mol

Mg =0.5V mol;n,, o, =025V mol

50

Noraxide =Nort,o = 0,265 ol

Mg + 2Mys0, =2N0 = 05V +2.0,25 =2.0,265= V =0,53

Bao toan mol oxi ta co:

Bao toan mol H ta cé: it
Céu 9. (Trich tir ¢ HSG Tinh Vinh Phiic nim 2023 - 2024) Hon hop X gom Fe va kim loai M (c6 héa
tri n khong dé)i). Hoa tan hoan toan m gam X trong dung dich H,SO, dam dac (nong, du), dugc dung dich
A va V lit khi SO, (dkc) 12 san pham khir duy nhat. Hap thu hoan toan luong SO, trén bang 500 mL dung
dich NaOH 0,2 M, dugc dung dich chura 5,725 gam chét tan. Thém vao m gam X luong kim loai M gép
do6i lugng kim loai M ban dau, duoc hdn hop Y. Cho Y tan hét trong dung dich HCI, thu duogc 1,9212 lit
H, (dkc). Thém mét lugng Fe vao m gam X dé dwoc hdn hop X (chtra lwong Fe gip doi luong Fe c6 trong
X). Cho Z tac dung v6i dung dich H,SO4 lodng (du), dwoc dung dich B chtra 5,605 gam mudi. Tinh V va
phan trim khéi lugng mdi kim loai trong X.

Huéng din giai
_1,9212

24,79

n =0,0775 mol
Ta co:

Xét trwong hop X tac dung véi dung dich H,SO, dam déc (néng, du):

= L .
MWaH _D'SXD-H —[:I-I |'ﬂ|.'_'|1. I]H:

Fe « . |Fe,(S0,), =
4+H,50, - ' 450, +H,0

M M, (50,),

= My, so, =1 %126 =6,3 (gam)
+ Gia sit NaOH chi tao ra Na,SO; T 2

m =0,1x104 =10,4 (gam)

=1
+ Gid su NaOH chi tao ra NaHSO; NaHSO3

. =5,725
T Thye t: Mg =2» 723 gam < 0,3 gam =

=x (mol) =

NaOH du, chat tan gom NaOH va Na,SO;

n =(0,1- 2x)
m

Dat:  Me0s S6 mol NaOH (du) ol
= 126x+40(0,1- 2x)=5,725 = x =0,0375 = n_,_ =0,0375 mol= V,, =0,9296L

Goi s6 mol Fe va M c¢6 trong m gam hdn hop X 1an luot 1a a (mol) va b (mol)

oo, =m0y XD _ 4375 30.4nb =0,075

Béo toan electron, ta co: - 2 D
Xét truwong hop thém lwong M gip doi (dwge 3b mol) rdi cho tac dung véi dung dich HCI (duw):
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lé'e + F;:E'L 2n,.. +nxn 2a +3nb
- +HCl - — "+H,=>n, =—F M = —— =0,0775= 2a+3nb =0,155

+11 )

M MCI,

(1)
Xét truong hop thém hrong Fe gip di (2a mol) roi cho tac dung véi dung dich H,SO, loing (duw):

Fe - FeSO, 0
, +H,50, — — +H, =

0 +1 h‘
M M, (SO,) .”11:[5{3;}" :Em':'l

[ —
Npesp, —2a mol

= [52x2a + %(2]'\-’.[ +96n) =5,605 gam = 304a + bM +48nb =5,005
- (I11)

3a+nb =0,075 'a=0,01

=
, 2 —0.155 - 5
Tir bidu thire (1) va (II), ta co: (22 +300 =0.155  [nb =0,043
Thay gia tri ciaa = 0,01 va nb = 0,045 vao biéu thurc (II), ta dugc: bM = 0,405
0,405 0,045

TUTM T M Dy, e 1 =3 M=270AD
Thanh phan % khdi lwong mdi kim loai ¢6 trong X 1a:

_ 0,01=306
" 70,01%56 +0,405

Céau 10. (Trich tir dé chuyén Bén Tre nim 2023 - 2024)

Lo

>x100% =58,03%:; %m, =41,97%

Hon hop E gom Fe, Fe;04 , Fe,05 va Fe(NO;),. Nung 23,84 gam E trong méi trudng tro thu dugc chat ran
X (chi gdm Fe va cac oxide) va 0,12 mol khi NO, Hoa tan hét X trong dung dich HC1 ndng d9 3,65% thu
dugc 743,7 ml khi H» (dke) va dung dich Y chi chira mubi. Cho tiép dung dich AgNO; du vao Y thu dugc
102,3 gam két tiia gdm Ag va AgCl. Biét cac phan tng xay ra hoan toan. Tinh ndng d¢ phan trim cua
mudi FeCl, trong Y.

Huéng dan giai
Quy ddi Fe;0, = FeO.Fe,0; =>Trong X c6 Fe,FeO, Fe,0s, Fe(NOs),

So d6 phan ting:
| ,
- f -
Fe III|I.' Fe l,"' H 0,03mol
Fe,O, — II,l X{FeO — 5 =.=— { v FeCl, _ AgNO Ag
— i — — 43,007 )
Fe,0, ﬁ". Fe,0, ll". | FeCl, ﬁ@f
\ o | 102.3g

. \ ) '
{ﬁ{%lqﬂ}z ll". NO, - 0,12mol

E23R4g -

Cach 1: sir dung BT e

- Goi s6 mol cuia FeCl, 1a x mol; FeCls 1a y mol; O trong E 14 z mol (x,y,z > 0)
=> Viét PT ta c6 nagai= 2xX+3y; nag= x => 143,5.(2x+3y)+108x=102,3 (1)
BTNT Fe: ngee) = Nrexy = Xty

BTNT N: nne) = 0,12 mol

BTNT O: NoE)™ Noxy + 2.0z
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-=> Nox)y =Z— 0,24
56(x+y)+162+0,12.14=23 84 (2)

BT electron: 3(x+y) =2. (z-0,24)+0,03 . 2 + x (3)
Tu (1), (2), 3) : x=0,15 ; y=0,1 ; z=0,51
=>mx= 18,32 gam

BT Cl: nuc = 2x+3y=0,6 mol => mg4 nci =600 gam

_0,15.127
© 018,26

o
0 e

=>muy = 600+18,32-0,03.2=618,26 gam =>

100 =3,0812%

Cach 2: BTKL + BT mol nguyén t6
- Goi s6 mol cua FeCl, 1a x mol; FeCls 1a y mol (x,y> 0)
=> Viét PT ta c6 nagai= 2x+3y; nag= x => 143,5.(2x+3y)+108x=102,3 (1)

BTKL => mX = 23,84-0,12.46 = 18,32 gam
18,32-56.(x+y)

BTKLABT mol O => n(H-0 sinh ra khi X + HCI) = n(O trong X) =

16
BT mol H, Cl => nHCI = 2.n(H0)+2.n(Hy) =>2x+ 3y=—0252— ‘ZG' (x+y) , 0,06 (2)
Tu (1,2)=>x=0,15y=0,1
BT Cl: nua = 2x+3y=0,6 mol => mg4 nci =600 gam
Yoruct 013127 166 =3 0812%
=> My = 600+18,32-0,03.2=618,26 gam => © 018,20

Céu 11. (Trich tir 4 Chuyén Tién Giang nim 2023 - 2024) Hoa tan hoan toan 38,4 gam hon hop A
gff)m FeO, Fe,0;, Fe;0,4 trong dung dich H.SO4 85% dun néng, thu dugc dung dich B chi chira mdt chét
tan va 0,1 mol khi SO, (san pham khir duy nhét ctia H,SO,). Lam lanh dung dich B vé 20°C, thu duoc
dung dich bdo hoa va c6 m gam mudi Fe,(SO4);.9H,0 két tinh. Biét d6 tan ctia Fe,(SO.); & 20°C 1a 440
gam
a) Viét phuong trinh hoa hoc cua cac phan Gng xay ra
b) Tinh khéi lwgng dung dich sau phan tng va gia tri ciia m.

Huéng dan giai
a) Viét phuong trinh hoa hoc ciia cac phan tig xdy ra.

2Fe0 + 4H,S0, 1y — Fe,(SO,);+ SO, 1 + 4H,0
Fe,0,+ 3H,90,— Fe,(SO,); + 31,0

2Fe[0, + 10H,50, e~ 3Fe,(50,), + SO,+10H,0

4 (rié)

b) Tinh khéi lugng dung dich sau phan tGng va gia tri ctia m.
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- Qui do1 A thanh a mol Fe va b mol O
Khéi luong ciia A: 56a + 16b = 38,4

Bao toan electron: 3a=2b +0,1.2

=
a=0,5;,b=0,65
- Dung dich B chi c6 Fex(SO.)s
+ BTNT Fe: s6 mol Fe,(SO,); = 0,5/2 = 0,25 mol
+BTNT S: s6 mol H,SO, =0,25.3 + 0,1 = 0,85 mol
+ Theo cac PTHH: s6 mol H,O = s6 mol H,SO, = 0,85 mol
+ 51 1P, =My, (s0,,, + Ef(“ = My, o), =130 gam

14040 0,1 .54
0,85 98
L]

- BTKL:

= .
khoi lvgng H,O trong dung dich B 1a 130 — 0,25.400 = 30 gam
- Goi x 12 s6 mol Fex(SO,); tach ra khi lam lanh

s 50 +OHO ~ — f (ﬁﬁ O
ta ¢ so do: ) ;
+ Khdi lugng ctia Fex(SO.); con lai trong dung dich bdo hoa 1a (0,25 — x).400 = 100 — 400x
+ Khdi lwong ciia nuée con lai trong dung dich bo hoa 14 30 — 9x.18 = 30 — 162x

Theo cong thirc vé do tan:

M. o . 400x
5= J100hay S =— =2 100= a0 — 190~ 400X 445
m,, M, o 30 - 162x

= = p p .
x=0,1032mol  khéi lrong muéi Fe»(SO4);.9H,0 két tinh = 0,1032(400 + 9.18) = 57,494 gam.

Céu 12. (Trich tir @& HSG Tinh Gia Lai nim 2023 - 2024) Cho m gam hon hop hai kim loai Zn va Fe
¢6 ti 18 mol tuwong Gng 1a 3:5 vao dung dich HNO; 20% (lay du 10% so v&i luong phan tmg). Sau khi cac
phan tng xay ra hoan toan, thu duoc dung dich A va 4,48 lit hdn hop khi B gom N,0, N, thoat ra va c6 ti
khéi hoi ctia B so véi H, 1a 20. Mt khac, cho dung dich KOH vao dung dich A thi luong két tia thu dugc
16n nhit 1a (m + 35,7) gam. Biét cac thé tich khi déu do & diéu kién tiéu chuan. Tinh nng do % ctia mudi
Fe(NOs); trong dung dich A.
Huéng din giai

Hon hop Z gdm N, va N,O ¢6 M =20.2 =40 (g/mo])
bit s6 mol tuong ung la a, b, ta c6 hé:
RS

28 + 44b =40.0,2-8 Giai hé ta = a= 0,05, b= 10,15

Khi cho KOH vao dung dich A tao két taa 16n nhat gdm Zn(OH), va Fe(OH)s,
Theo gia thuyét ta goi 3x va 5x lan luot 1 s6 mol clia Zn va Fe
mOH- (trong két tia) = Mg wa - Mkim i = M +35,7 — m = 35,7(g)

Tong s6 mol OH' trong két tua 1a:
3x.2+5x.3=21x= 35,7:17=2,1. Vay x = 0,1 (mol)
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NoH = N NO3 (muéi kim loaiy = 2,1 Mol; Zn( NOs), ; 0,3 mol ; Fe(NOs); : 0,5 mol

SS mol HNO; phan ttng BTNT(N): Mo, :0,21 +0,05.2 +0,15.2 =6,7 mol

BT H: nHzOtao thanh = 0,5y =0,5/6,7= 3,35 mol
BT O:3.6,7 # 2,1.3 40,15+ 3,35 khong hop 1y nén san phim con c6 NH,NO;

Vaytagoiy,zt lan luot 1a s6 mol HNO, phan tng, H,O tao thanh va NH4;NO;
BTNT(N): y=2,1+0,052+0,152+2t —-y-2t=25 (1)
BTNT (H) y =2z + 4t —y—-2z-4t=0 (2)
BTNT (O) 3y =2,1.3+0,15+z + 3t —-3y—-z-3t=645 (3)
Giai h¢ 3 pt (1),(2),(3) taduge: y=2,6; z=1,2; t =0,05.
= S6 mol HNO; phan tmg 1a: 2,6 mol.

Vi axit ldy du 10% nén s6 mol HNO; di 13y 1a: 2,6 + 2,6.10% = 2,86 mol
=> khdi lugng dung dich HNO; di lay = (2,86.63.100):20 = 900,9 gam

= khdi luong dung dich sau phan tng = 900,9 + 0,3x65 + 0,5x56 - 0,05x28 — 0,15x44 = 940,4 gam;

khéi lugng Fe(NOs); = 0,5.242 = 121gam
= C% ciia dung dich Fe(NO); =121x100 : 940,4 ~ 12,87%.

Céau 13. (Trich tir 4 HSG Tinh Binh Phwéc nim 2023 - 2024). Khir hdn hop X gdm CuO va FeO
bang khi CO, sau mot thoi gian thu duoc 14,4 gam hdn hop rin A (gdm 4 chit) va thoat ra 3,7185 lit
(dke) khi B ¢6 ti khéi so voi H, bang 18. Hoa tan hoan toan A trong dung dich H,SO, dic, nong du dén
khi phan tmg két thuc thu duoc 2,479 lit SO,(dkc).

a. Viét phuong trinh phan tng.
b. Tinh khéi lugng mdi oxit trong hdn hop X.
Huéng din giai

Chat ran A gém: FeO, CuO, Fe, Cu
Hon hop khi B: CO, CO,

37185

Ng= 24.79 =0,15 (mol)
2,479

nSO2:24 79:071 (mOI)

M,,.,=18.2=36(g/mol)

Goi a, b 1an luot 14 s6 mol ciia CuO va FeO trong hon hop X
Bao toan khoi luong ta co:
My +Mep=Mmy+my & my +0,15.28 = 14,4+ 0,15.36
= my=15,6 gam
Ta co: 80a +72b =15,6 *)

CuO +CO —— Cu + CO,

FeO + CO — — Fe + CO,

2FeO + 4HQSO4(d5C) - i"_) FCQ(SO4)3 + SOQ + 4H20 (1)

CuO + H:SOuazy — — CuSOs + H,0 )

2Fe + 6HQSO4((’[§C) - F"_) FGQ(SO4)3 + 3802 + 6H20 (3)
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Cu + 2H:SOua — — CuSOy + SO, + 2H,0 4)

Bao toan nguyén t6 Fe va Cu ta co:

Neusos = @, Npeaisoa)s = 0,5b

Béo toan nguyén to S

Nyosoalp.) =3Ngpis043 + Newsoat Nsoz =a + 1,5b + 0,1

T cac phan ung 1, 2, 3, 4 ta ¢d Nyas04(p.6) = N0

Bao toan khdi luong ta co:

My +Myosoaip.) = Meusos T Mpeaisoaz T Msor + My

14,4+98.(a+ 1,5b+0,1)=160a + 400.0,5b + 64.0,1 + 18.(a+ 1,5b + 0,1)
<=>80a+80b =16  (**)

T (*) va (**)=>a=0,15, b =0,05

Me,o =0,15.80=12 gam

Mro = 0,05.72 = 3,6 gam

Cau 14. (Trich tir dé chuyén Kién Giang nim 2024 - 2025)
_ . Cu0,AlO,,Fe,0, Fe,0, X .
Honhgp  gdm . D¢ hoa tan hoan toan 14,4 gam  thi can dung vura du

120ml dung dich gdm HCI 2M va H,SO, IM. Mit khac, cho khi €0 qua 14,4 gam X nung ndng, sau mot
thoi gian thu duoce hdn hop ran Y va hdn hop khi Z. Cho toan bo chit ran Y vao dung dich H,SO;, dic,
noéng (du), két thic phan tmg thoat ra V lit khi SO, (dke, san pham khir duy nhét) va dung dich chtra

) 7 Ca(OH),2M
36,48 gam muoi. Cho toan bd ~ vao binh dung 36 ml dung dich den khi phan tng hoan

, , Ba(OH), T ,

toan thu duoc két tua va dung dich T. Cho ti€p dung dich du vao dung dich ~ thay két taa lai
xuét hién. Khi phan Gmg két thirc, tong khdi lwong hai lan két tia thu dugc 1a 15,474 gam. Tinh V

Hudng dan giai

‘cyo [+120ml dd HCI 2M; H,S0,1M
AlO, (ranY+ H,S0,d— Vit SO,+ 36,48g muoi

Fe,0,| +CO — ,
© hh khi Z + 36ml Ca(OH), 2M —
| Fe,0, ) dd T+Ba(OH), — |

14,4gx

Tong khdi lwong 2 1an két tia thu duoc 1a 15,474 gam.
=> Dung dich T c6 Ca(HCOs),
CO, + Ca(OH)z - CaCOs; + H,O

a a (mol)

2CO, + Ca(OH), — Ca(HCO:s),

2b b (mol)

Ca(HCO;3), + Ba(OH), — CaCOs + BaCOs + H,O
b b b (mol)
Ny, = 0,036.2 = 0,072 (mol)

Za+tb=0,072

100.(a+b) + 197b = 15,474 < 100a +297b = 15,474
= a=0,03;b=0,042
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=n.,=a+2b=003+2.0,042=0,114 (mol)

S6 mol O trong oxit bi lay di = 0,114 mol

n,,=0,12.2=0.24 (mol): n =0,12.1=0,12 (mol)

.50,

= ”.'.I':H :;” HCl

=> Khdi luong kim loai c6 trong X = 14,4 — 0,24.16 = 10,56 (g)
=>S6 mol O trong Y = 0,24 - 0,114 = 0,126 mol
Ng, + Ny, = Ng, +0,120

&0,

+n, ., =024mol = n_ ., =n, =024 mol

H, 20,

=> $6 mol SO, trong mudi =

, , 2
Khéi lrong mudi = 10,56 + 96.( "s0: 7 0126 _ 36 48

= ng, =0,144 mol = V_, =0,144.24.79 =3 5698 (L)

Cau 15. (Trich tir dé chuyén Sé Ha Noi nim 2024 - 2025) Chalcopyrite 1a mot khoang vét phd bién
trong tu nhién (c6 thanh phan chinh 1a CuFeS,; con lai 1a tap chét tro khong chira Cu, Fe, S). D6t chay 25
gam khoéng vat chalcopyrite bang 3,471 lit khi (dkc) O, thu duwoc hdn hop ran X (gom CuO, cac oxide
sat, tap chét tro & trén) va khi chi ¢6 SO.. Cho toan bd X vao dung dich HCI vira du, khudy déu, sau phan
g loc bo tap chét thu dugc dung dich Y. Cho dung dich AgNO; t6i du vao Y thu duoc 31,4 gam két tia
gém Ag va AgCl. Biét cac phan (mg xay ra hoan toan. Xéac dinh % theo khéi lwong ctia dong co trong
chalcopyrite.

Huéng din giai

Cu:a mol CuCl
o, uCl,:a
] X F . ] HCI < . _
25 gamCuFeS, :a mol —*=— £ame —fae 5 (FeCl :bmol + HO ——3L4gam AgC1:(0,56-82) mol
2 0:(0,28 —=4a)mol : ° Ag: b mol
].TeCl3 (i] - b) mol (0.28-4a)mol
S0, :2a mol
3.471
ng, = =0,14mol
© 2479

CuFesS, s o mol, s6 mol cua Ag 1a b mol

4 IR o
Bdo toan mol O ta ¢6 s6 mol H,0 1a (0.28 - 4a) mol
Bao toan mol H ta c6 s6 mol HC1 1a (0,56 -8a) mol
(0,56- 8a) mol

Goi s0 mol cua

Bio toan Cl ta c6 s6 mol ciia AgCl 1a
. 1435 (0,56~ 8a) + 108b = 31,4 =>1148a- 1086 = 48,96 (1)

Taco
FeCl, + 3 AgNO, — Fe(NO,), + 24gCl + Ag
b b mol

Bao toan mol Fe ta c6 sé mol FeCl,la (a - b) mol

Bio toan mol Cl ta cp 29 * 26 +3(a =) =0,56 - 8a = 13a - b =0,56 (2)
Giai hé (1) va(2) = a =0,045 mol: b = 0,025 mol

_ 64a 64.0,045
15

100 = 100 =11,52%

0/
.-{)”IL-!I trang quang - -}q_.

Céu 16. (Trich tir ¢ chuyén Ha Nam niim 2023 - 2024) Hoa tan hoan toan 8,4 gam kim loai M vao
dung dich HCI du thu dugc 3,7185 lit khi H, (do ¢ dkc).
1. X4c dinh kim loai M

Nhém Thay: Nguyén Qudc Diing — Tel & Zalo: 0904.599.481 Page 27



Tén Giao Vién Soan: Ping Thi Liéu
2. Hoa tan hoan toan 25,2 gam kim loai M ¢ trén vao dung dich H,SO,4 10% loang, vira du, sau khi
phan g két thac thu duoc dung dich A. Lam lanh dung dich A thu dugc 55,6 gam tinh thé mudi sunfat
ngam nudc cua kim loai M tach ra va con lai dung dich mudi sunfat bdo hoa co néng do 9,275%. Tim
cong thirc mudi sunfat ngdm nudc cua kim loai M.
Hwéng din giai
1. Goi khéi luong mol nguyén tir va hoa tri kim loai M lan luot 1a M va n.

2M + 2nHCI — 2MCl, + nH,
n, = 37185 ~0,15
= 2479 (mol)
My =—n, :E-ﬂ:lS :UJB
Theo PTHH: n-—- n n
93y -84
Taco: N => M =28n
n 1 2 3
M 28 56 84
M = 56 gam/mol — Kim loai M la Fe
2. PTHH: Fe + HZSO4 - FGSO4 + H2
25,2
My so, =Meeso, =My, =Mr. = 56 =0,45mol
,45.98.100%
= My so :D 4398 ,IDD ’ =441g
T 10%

Dit cong thire tinh thé mubi 1a: FeSO,.nH,O
Mee ¥ My 0, =Mire, itmaoa) ¥ M, ¥ Mo, 0

BT khéi lugng:

o My ey =252+ 441~ 0,45.2- 55,6=409,7 (qam)
; 70 2T5%

BTNT (Fe): My =Meep, rongaicty ¥ Mees, 10

— nrn_cﬂl.m?a =045-0,25=02
0,2.(152+18n) =556

Ta co: =n=7

(mol)

Vay cong thirc mudi sunfat ngdm nudc 13: FeS04.7H,0

Cau 17 (Trich tir d¢ chuyén Ha Tinh nim 2024 - 2025) Hon hop X gém Cu, CuO, Fe, Fe;04. Hoa tan
hét m gam X trong dung dich chtra 1,325 mol HCI (du 25% so véi luong phan tng), thu duoc 0,08 mol
H, va 250 gam dung dich Y. Mit khac, hoa tan hét m gam X trong dung dich H,SO, ddc, néng, thu dugc
dung dich Z (chtra 3 chét tan) va 0,12 mol SO, (san pham khir duy nhit ciia H,SO,). Cho Z tac dung véi
dung dich Ba(OH), du, thu dugc két tia T. Nung T trong khong khi dén khdi lugng khong d6i, thu dugc
172,81 gam chét ran. Tinh ndng d6 phan trim cac chét tan trong Y. Biét rang trong Y ¢6 2 mudi ciing sd
mol.

Hudéng dan giai

Theo d& bai: "HC put 250, "HCI pu= | 305 o] = "HCIPu= ] 06 mol
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* Khi cho X vao HCI:
CuO + 2HCI 7 CuCl, + H,O
Fe;O4 + 8HCI — FeCl, + 2FeCl; + 4H,0
Fe + HCI — FeCl, + H,
Cu + 2FeCl; 7 CuCl, + 2FeCl,

) \ A A , N n n n n
Bio toan mol nguyén td H ta co: ~H#C/pr =72 Ha 4 9 H0 — TH0 - 70 (rongX) = 9 45 mol.

n
ViCutan ~ "Fe> "H2 = 0,08 mol.
* Khi cho X vao H,SO4 dic, nong:

. N .
Ta thiy:  ©2=0,12mol< 1,5 Mre — H,SO, phan tmg hét. Z chira CuSOs; FeSO, va Fey(SOy)s.
Xét so dd phan tGng:

Cu Cu
Fe + H2504X mol N Fe + $20'12 mol + H20X mol
0,45 nmol (x- 0,12)mol
0 00 400 m
hen hi pX hcnhipz

Goi s6 mol H,SO, phan tig 1a x mol (x > 0,12)

p n
Béo toan mol nguyén t6 S ta co: 204 92 = (x - 0,12) mol
Bao toan mol nguyén t6 O ta co: 0,45 + 4x = 4(x - 0,12) + 2%0,12 + x = x = 0,69 mol.
n
Khi cho Z tac dung véi Ba(OH), du thi: - 204 08T = .69 - 0,12 = 0,57 mol
Khi nung T thu dugc CuO; Fe,O; va BaSO,
+

- Mew ™ Mre05_ 175 81 - 0,57 %233 = 40 gam.
Dit a, b, ¢ lan luot 1a s6 mol cia CuSO,; FeSO, va Fex(SO.); trong dung dich Y.
Béo toan mol nguyén td S ta cé: at+b+3c=0,57 (D
Béo toan mol nguyén t6 kim loai ta co:

+

Mewo + Mee,05 — 804 + 80b + 160c = 40 gam (Im)
Te () va(l)taco:a+b=0,36;c=0,07
Bao toan mol cac nguyén t6 kim loai ta dugc:

nCLlCIZ(Y)+ nFeClz(Y)+ nFeCI3(Y): a+tb+2c=05 (HI)
Mit khac, bao toan mol nguyén t6 Cl ta duoc:

5 Mewciy(v) 4 5 Mrectyv) 4 3 MRecis(v) — 1,06 (V)
Biét rang trong Y ¢6 2 mudi cting s mol. Nén c6 thé xay ra cac trudng hop sau:

Neuct, (v) _ Nrecly(Y)

* Truong hop I: .

Tu (IIT) va (IV) ta dugc: Meucty () _ Mrecty(v) 0,22 mol; Mreciz(v) 0,06 mol

o 0,22x135 100 %, 0,22x127 100
vay ~ 2= 250 = 11,88%; «h_ 250 = 11,176%
0,06x162,5
Creci,_ — g 00
= =3,9%

* Truong hop 2: Mewcty(v) _ Mreciz(v) :

n n n
Tir (I1) va (IV) ta duge: 20V ="Fels(V) = g 06 mol; * T20Y)= 0,38 mol
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. 006x135 . 0,38x127 100
vay o T 250 _ 3040 e T 250 =19,304%
0,06x162,5
s~ 250 0300,

n n
* Truong hop 3. Tec20)=TFecls(V),

n n N,
Tir (I va (IV) ta duge: o2 ="FeI3(Y) = 9 06 mol; * <12(Y)= 0,38 mol

) 038135 ) . 006127 149
Vay S - T 250 90500 e - T 250 =3,048%
0,06x162,5
e~ 250 030,

Céau 18. (Trich tir 4 HSG Tinh Yén Bai nim 2023 - 2024) Trén bao bi ctia mot loai phan bon NPK c6
ghi 15-11-12. Biét trong loai phan bon nay chira hdn hgp ba mubi NH,NOs, (NH,),HPO,, KNO; (con lai
1a tap chét khong chira cac nguyén t6 N, P, K).

a. Giai thich y nghia ki hi¢u 15-11-12 ghi trén bao bi cta loai phan bon NPK ¢ trén.

b. Tinh phan trim khéi lugng mdi mubi ¢ trong mau phan bon.

Huéng din giai
Ki hiéu 15-11-12 ghi trén bao bi ctia loai phan bon NPK & trén cho biét do dinh dudng: phan tram khoi
lugng cta N; P,0s; Ko0 1an luot 1a 15%; 11%; 12%.
Loai phan bon nay chira hdn hop ba mudi NH,NO;, (NH,),HPO,, KNO;
Chon khéi luong ctia phan 14 100g => khéi luong cua N; P,Os; K,0 lan luot 1a 15g; 11g; 12g.
Bao toan nguyén to ta co:
12.2.101

Phan tram khi luong cia KNO; 1a 94.100
11.2.132

Phan trim khéi luong ctia (NH.),HPO, 1a 142.100
15 114 122, 80
Phan tram khdi luong cia NH,NO; 1a: 14 142 94 2.100
Cau 19. (Trich tir & Chuyén Quéng Binh nim 2023 - 2024) Mot loai phan
FHAN BON NPE LUA WIET

NPK c6 d6 dinh dudng dugc ghi trén bao bi nhu & hinh bén. Dé cung cap
18,2kg 4,5kg k 1 6-1 5-8

100% =25,787%

100% =20,451%

A00% =20,25%

nitrogen, phosphorus va 8,5kg potassium cho mdi thira,
ngudi ta st dung dong thoi a kg phan NPK (& trén), b kg phan dam urea dinh
dudng la 46% ) va ¢ kg phan kali (trong loai phan kali nay, KCI chiém 95,1%
vé khdi luong, con lai 1a tap chat khong chira cac nguyén t6 N, P, K).
Tinh tong gia tri a+ b+ ¢ (Idy két qua 1am tron dén 1 chit s6 thap phan.
Huéng dan giai

- Xétakg NPK 16-16-8

_a.l6 _
my= 100 =0,16alkg|
Me0,=0,16alkg|=tm,="0023220,07.alkg|
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98 5 08.alkgl=ém,

_ _0,08a.2.39
szO_W ——(

kg|= .alk
i kg|=0,066.a(kg)

- Xét b kg dam urea dinh dudng
46

=——.b=0,46.b(k
=100 b=0,46.b(kg|
- Xét c kg phan Kali
95,1 _ . _095l.c ,,_
Mxa=T00 .c=0,951.clkg|=imy = 84 5 .39=0,498.ckg|

N:0,16a+0,46b=18,2 a=64,3kg
BTKL nguyén té P:0,07a=4,5 =4{b=17,2(kg]

K:0,066a+0,498c=8,5 c=8,5lkg|
Tong giatria+b+c=643+ 17,2+ 8,5=90 (kg).
Céu 20. (Trich tir @ Chuyén TP HCM niim 2024 - 2025)
Phéan bon NPK 13 hdn hop mudi NH;NOs, (NH,),HPO,, KCI va mot lugng phu gia khong chira nguyén to
dinh dudng. Gia thiét vuon ca phé trong 5000 cay/ha, & giai doan kinh doanh ngudi ta bon phan NPK cho
vuon ca phé 4 1an/nam duoc thong bao trong bang sau:

Lan bén phén, thoi diém Loai phan st Khéi lwong
dung (kg/ha)
Lan 1 giai doan mua khé, twéi nuéc lan 2, khoang NPK 25-9-9 200
thang 1 va 2
Lan 2 dau mua mua NPK 16-16-8 350
Lan 3 gitra mua mua NPK 16-8-16 450
Lan 4 cubi mia mua NPK 15-9-20 500

a) Trong 4 1an bon phan, 1an ndo cay ca phé duogc bon phan co khdi lugng N nhiéu nhat? Lan nao
cay ca phé duoc bon phan c6 khéi lugng K it nhat?

b) Tinh tong khéi lwong P d3 cung cdp cho mdi ciy ca phé trong 4 1an bon phan.

Huéng dan giai

\ m 5O m 5
LAn 1: mnq) = 200 x 25% = 50kg; " = % =200 x 9% = 18ke
\ m Mp o 2 My 602
Lan2: = "% =350 % 16% = 56kg; ' =350 x 8% =28kg
. m m O YE m 0. (3
Lin3: 0= 0% 450 x 16% =T2kg; " =450 x 8% = 36kg
. m My g (. my,
Lan4: =500 x 15%="75kg; " =500 x 9% =45kg; " =500 x 20% = 100kg

= LAn duoc bon nhidéu N nhét 13 1an thi 4 va 1in duoc bon it K nhit 13 1an thi 1
Luong P bon trong 4 mua cho 5000 cdy ca phé la

Tm _ngzq, X2X31 (18456 +30+45)x062
P -

s > =67.676(kg)

Luong P bon trong 4 mua cho 1 cay ca phé 1a
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_Mm, 67,676

1075000 5000

Cau 21. (Trich tir dé chuyén Gia Lai nim 2024 - 2025)

C6 thé diéu ché phan NPK bang cach tron NH.NO,.(NH, )3 HPO,,KCl va chat don (khong chira

N.P.K NPOLKO 4301 16% ¢é bon

m, ~0,0135352(kg) =13,5352(g)

). Mot gia dinh can loai phan NPK' ¢6 ham luong dinh dudng
NH,NO.,(NH, ). HPO,,KCl

cho céy ca phé ctia minh. Tinh khéi lugng e 402 . dé diéu ché 1 tan phan bén nhu
trén.
Hudéng Din Giai
'NH,NO, : x kmol  |BT(N):n, =2x+2y
NH,),HPO, : y kmol
1 ta phaé bo (1000kg) | 1+ > = IBT(P):n,, =% (P,0, < 2P)
KCI . Z kmol : 2
| chaéiod BT(K):n, , ==(K,0 & 2K)

Ham luong dinh dudng:

o= H2T*20) 0000 6% x 41 = 22 (1)
1000 7

* PO dinh dudng (phan dam) = %N 1000

—%m, . =2 100%="220%Y 1009,-16%= y =1 (ko)
2: 7000 1000 T

* P dinh dudng (phan lan)

N
_ 160 « 1720
Thay 71 vao (1) = 497
—%my = X2 100%="00"Z 100%16%~ z="2C (kmol)
* D9 dinh dudng (phan kali) 1000 1000 47
Vay khdi lugng timg chét:

My, =80 = 276,861 (kg)

My, 1 Hp0, = 132,y = 297,465 (kg)

My =74,5.2=253617 (kg)

Cau 22. (Trich tir @ HSG TP Ha Ngi niim 2023 - 2024)

Cho hoi nuéc di qua cacbon néng do, thu duoc 14,874 lit hon hop khi X (dke) gdm CO, CO, va H,.
Dan toan bo 14,874 lit hon hop & trén vao 200 ml dung dich chita NaOH aM va Na,CO; 1,5aM. Két thic
phan tmg thu duoc 200 ml dung dich Y. Nho tir tir &én hét 350 ml dung dich HCI 2M vao 100 ml dung
dich Y, khi két thuc phan tng thu dugc 6,1975 lit khi CO, (dkc). Con khi cho dung dich Ca(HCO3), du
vao 100 ml dung dich Y, sau khi phan (mg xay ra hoan toan thu dugc 30 gam két tiia. Tinh thanh phan
phan trim thé tich cua H, trong hén hop X.

Huéng din giai

- Xét cac phan tng xdy ra khi cho hoi nuéc qua than nung néng dé:
C+H:0! CO+H,
C+2H,0 ¢ €O, +2H,
[ CO: x (mdl)

CO,: y (mol)
| H,: (x +2y) ol

- 13,44 1it hdn hop X gém
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Ix+y+x+2y=2x+3y=0,6 (1)

'NaOH: z (mol)
THI. 100 ml dung dich Y gom | 22 COs: t(mol)
- Cho 100 ml Y phéan rng v6i dung dich Ca(HCOs), du:
NaOH + Ca(HC03)2 _ NaHCO3 + CﬁCOsJ« + HzO

N32C03 + Ca(HCO3)2 _ 2NaHC03 + CaCO;l

30
Newo, =— =0,3 (mol)

100 Iz+t=03(2)

- Cho tu tr dung dich chtra 0,7 mol HCI vao 100 ml dung dich Y:
HCl+NaOH NaCl +H:0

HCI +Na,CO; NaHCOs + NaCl
HCl +NaHCO; _NaCl + CO; + H0

* Néu HCI hét:
an1=Z+t+0,25=0,7|]2+t=0,45 (3)
Tir (1) va (2) 0 v6 1y 0 loai.

* Néu HCI du: toan bd Na,COs da chuyén hét thanh CO,

NHCIphaning = Z Tt +1<0,7 va Meo, — t=0,254)
T (2) va(4)0z=0,05

- Bdo toan Na: 2.(z+ 2t) =0,2a +2.0,3a=1,1 0 a=1,375.
-Baotoan C: y +0,2.1,5.1,375=2t=0,50y=0,08750x = 0,16875

%V, =<+ 100
i 0.6 =57,29%

'NaHCO,: z(mol)
TH2. 100 ml dung dich Y gém ' Na,CO,: t(mol)
- Cho 100 ml Y phén ung v6i dung dich Ca(HCOs), du:
Na,CO; + Ca(HCO;),  2NaHCO; + CaCOs!
30
n =—=0,3(nol)
0 ~100 ¢
- Néu cho tir tir dung dich chira 0,7 mol HCI vao 100 ml dung dich Y:

HCI + N32CO3 - NaHC03 + NaCl

0,3 0,3 0,3
HCI+NaHCO; NaCl + CO; + H,O
04 >03

0 0. > 0.3 (trai voi gia thibt thu duge 0,25 mol COy) [ loai.

Cau 23. (Trich tir dé¢ HSG Tinh Lang Son nim 2023 - 2024)

Nung néng 8,96 gam Fe trong 3,099 lit (dkc) hdn hop khi X gém Cl, va O, thu dugc 14,13 gam

hdn hop Y chi gdm cac oxide va mudi chloride (khong con khi du). Hoa tan hoan toan Y bang dung
dich HCI vtra du, thu dugc dung dich Z. Cho dung dich AgNO; téi du vao dung dich Z, thu dugc m gam
két tia gdm AgCl va Ag. Tim gia tri cia m.
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Hudng dan giai

3,099 8.06
ey o = =0,125(mal) =T =),
YT . 3 0,16 (mol)
§ FeCl,:a(mol o FAgCl
: eCl, almo }3;{1-%'?7@ g
FeCl, :b(mol) Ag

fe +4pag® | NYHVR
B.96(g) mi gy 14,13z ) HZG

Ap dung dinh luat bao toan khdi luong ta co:

me, o +tm, =m P m, , =1413- §96=517(g)
fn., =x(mol) jx+y=0125 _ §x=0,03
Dit: HI;:- = y(mal) P ;?Ir-f-?sﬁ}' =517 ;}' =0,095
Bio toin nguyén t O ta c6: "0 =10 s = 2o, = 20,095 =0,19 (o)

. A oK o My =
Bao toan nguyén t6 H ta co:

, \ A A L
Bao toan nguyén to Cl ta co:

-\

] M. = a(mal) o fa+bh=0.16 0 v =004
= b{mal) 2a+3h=044 ¥J1'=D.,|2

Ao,

Dat:
Dung dich Z + dung dich AgNO; du:
FeCl, +3A4gNO, ® Fe(NO,), +24gCI+Ag (1)

0,04 ® 0,08 004
FeCl, +3AgNO, ® Fe(NO,), +3A4gCl (2)
0,12 ® 0,36

m ., =(0,0840,30).143,5+0,04.108 = 067,406 (g)

Cau 24. (Trich tir dé chuyén DPHSP Ha Nji nim 2024 - 2025)

A 1a tinh thé mudi chloride kép ngdm nuéc ciia magnesium va mot kim loai kiém, duoc hinh thanh tir
qué trinh bdc hoi nude bién. Bé xac dinh cong thirc ciia A | ngudi ta tién hanh hai thi nghiém sau:

Thi nghiém 1: Hoa tan hét 1,110 gam A vao nudc thu dung dich B, cho B tac dung v6i luong du dung
dich AgNO

Thi nghiém 2: Nung 1,665 gam A dén khéi luong khong ddi thu duoc chit rin C co khéi lugng giam
38,92%

3 thi thu duoc 1,722 gam két tua tréng.

so véi khoi luong A ban dau. Cho € tac dung voi luong du dung dich NaOH hy duoc két tia

D . Loc lay két tna, rira sach rdi dem nung trong khong khi dén khéi lugng khong ddi, thu duoc 0,24 gam

chat ran E (coi cac phan tmg xay ra hoan toan).

Xac dinh cong thirc don gian nhat cia A va viét cac phuong trinh hoa hoc xay ra trong hai thi nghiém.
Huwéng din giai

o =1,722:143,5=0,012mol — nCl (rong A)

Thi nghiém 1: Mg
Thi nghiém 2: Trong 1,11 gam A chira 0,012molCl— 1,605 gam A chia

Khi nung A thay khéi lugng giam, d6 chinh 1a khéi luong ciia nudc:
m, =1,005.38,92% =0, 0648gam — n =0.036mol

=0,012 mol
0,018 molCl

H,0

MgCl, (X

Chat ran thu duoc chira XCl va 1a kim loai kiém can tim)
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Ta o6 s db. MECL — Mg(OH), — Mgo

Béo toan nguyén to ta co:

=1 MeD :I]_\.I;__-; I 20-24 :4[:] :U.DDGIHDI
4 = - 7 — . _
Nt (trong XC=0:018- 0,006.2.=0,000— ny, =0,006(mol)
m,, =m, - m,,. - m,, =1,005-0,000.95- 0,036.18 =0,447(gam)

— MXC| =0,447:0,006 =74,5gam /mol — M, =39gam/ mnl, vay X 1a K|
0,006 mol KCl; 0,006 mol MgCl, va 0,036molH,O

e, Mo =0,000:0,006:0,036 =1:1:06

~ CTDG nhit cia A 1a K€ MgCl, 0H,0

MgCl, +2AgNO, — Mg(NO,) +2AgCl !

KCl+AgNO, — KNO, + AgCl |

KCLMgCl, ©H,0 - '— KCI, -MgCl, +0H,0

MgCl, + 2NaOH — Mg(OH), | +2NaCl

Mg(OH), — — MgO+H,O
Cau 25 (Trich tir dé chuyén Thai Nguyén nim 2024 - 2025): Trong qua trinh san xuat H,SO4, néu hap
thu khi SO; vao nudc sé tao ra H,SO, ¢ dang swong mu, kho ling dong. Do d6, ngudi ta da hap thy SO;
vao dung dich H,SO4 dic dé tao ra san phém c6 dang H>S0,4.nS0O; (dugc goi 1a oleum, gia tri n ¢c6 thé
thay ddi tuy vao mdi loai oleum). Khi can pha dung dich H,SO4, ngudi ta chi can tinh toan luong chét rdi
hoa oleum vao nudc la duoc dung dich H,SO4 ¢6 ndng do nhuw mong mudn.
Hoa tan 10,14 gam oleum X vao nuéc duoc 1000 ml dung dich H,SO, (dung dich Y). a. Bé trung hoa
10,00 ml dung dich Y can vira da 16,00 ml dung dich NaOH 0,15 M. Xéc dinh cong thire cua oleum X.
b. Cho m gam hdn hop Z gdom Fe, FeO, Fe,0; va Fe;0, vao 350 ml dung dich Y thiy thoat ra 0,224 lit khi
H, (dktc) va con lai 1,4 gam Fe chua tan. Xac dinh gia tri cua m.

Huéng din giai

1,665 gam A chua:

— N, N

a.
- Goi cong thirc phan tir cia oleum 1a H,SO4nSO;
My 50,080, =ala>0)

H,SO4nSO; + nH,O ~— 7 (nt1)HSO4 (1)
a a(nt+l)

- Theo (1) trong 1000ml dung dich H,SO4 co6

Ny 50, =a(n +1)

- Trong 10 ml dung dich H>SO, c6

. _aln+1)
T3 100

aor = 0,0024mol

HzSO4 + 2NaOH - Nast4 + 2H20(2)

0,0012 0,0024

Tu (2)
aln+1)
”n'."..'\'li =
S 1000 =0,0012
0,12
a= n+l
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10,14 10,14.(n+1)

Musonso, =917 — 02 =84.5(n+1)
n+l |

Q8 +80n =84,5n

n=3

b.

- Trong 350 ml dung dich Y ¢o

M50, =0,042
n,, =0,0lmal
Fe Fe, - l4g
FeO + H,50,- 0,082 mal H: - 0,0lmol
Fe,0, T FeSO,
{50 H,0

= = )
Ny so, =Npsp, =0,042mol

- Bao toan nhom SOy:
2 =7 2
<y 5o, =<0y +"‘”H=rj-
— - — . — 9
My Sy Ny =0,042- 0,01 =0,032mol
- Bao toan nguyén to H:

m+m =m

HLS0, +‘l”ﬂ-5rj-_l + My +m

Fedu Hyo
m =(L4+0,042.152+2.0,01+18.0,032)- 0,042.98
m =42064¢

- Theo dinh luét bao toan khéi luong:
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