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Cau 1. (2,0 diém)
1. Cho chuai bién hoa sau:
G > A > H > B

/

A (rin) —> B

\c sD—B E —— F(rdn)

Biét A la don chit, B, C, D, E, F, G, H Ia c&c hop chat caa A; B 1am duc nuéc voi
trong; C tac dung véi dung dich BaCl, thi thu dwgc két tua trang. Xac dinh cac chat ¢ng
VGi C4c chir cai va viét tat ca cac phuong trinh phan tng xay ra & trén.

2. Trong phong thi nghiém, dé diéu ché khi Cl2 nguoi ta cho dung dich HCI d¢am dic tac
dung véi chat oxi héa manh nhu MnOz, KMnOs, ...

a. Néu hién tuong va viét hai phan tmg diéu ché truc tiép khi Cl, trong phong thi nghiém
tir cac hoa chat & trén.

b. Trong phong thi nghiém, néu cach lam kho khi Cly, cach thu khi Clo. Néu hién tuong
va viét phuong trinh phan ung khi dan khi Cl, vao cc dung nuéc sau d6 nhiing mau
gidy quy tim vao dung dich thu duoc.

c. Chon chat (KMnO4 hay MnOy) dé diéu ché duoc luong Cla nhiéu hon trong céc
truong hop sau (cac phan wrng xay ra hoan toan):

- Khéi luong cac chat KMnO4 v MnO2 bang nhau, luong HCI du.

- S6 mol KMnO4 va MnO2 bang nhau, lugng HCI du.

Cau 2. (2,0 diém)

1. Co6 5 gbi bot mau trrfmg la BaCOs3, (NH4)2COs, KCI, NaxSO4, BaSO4. Chi dugc dung
thém nudc, khi cacbonic va cac ong nghiém. Hay néu cach nhan biét ting goi bot trang
trén va viét cac phuong trinh phan tng.

2. Cho hdn hop X gdm Al, Al,Os, Fe, Fe;Os. Bing phuong phép hoa hoc, hay trinh bay
cachtach cac chat ra khoi hdn hop ma khéng 1am thay d6i khéi lwong ciia mdi chat va
Viét cac phuong trinh phan (ng xay ra.

Cau 3. (2,0 diém)

1. O 85°C ¢6 938,5 gam dung dich b&o hoa CuSO,. Pun dung dich dé lam bay hoi 50
gam H20 rdi 1am lanh dung dich xuéng 25°C thay c6 521,25 gam CuSO4.5H,0 tach ra
khoi dung dich. Biét d6 tan cia CuSO4 ¢ 85°C 1a 87,7.

a. Xac dinh d6 tan caa CuSO4 ¢ 25°C.

b. Néu cach pha ché 200 gam dung dich CuSO4 20% tir CuSO4.5H-0.

2. Cho A 1a dung dich H2SO4, Bi, B2 14 hai dung dich NaOH c6 nong do khéac nhau.
Tron Bi vai B theo ti 18 thé tich 1a 1:1 thu dugc dung dich X. Trung hoa 20 ml dung
dich X can dung 20 ml dung dich A. Tron Bi véi Ba theo ti 18 thé tich twong tng 2:1 thu
duoc dung dich Y, trung hoa 30 ml dung dich Y can dung 32,5 ml dung dich A. Tron B
VGi By theo ti 18 thé tich twong tmg 12 a:b thi duoc dung dich Z. Trung hoa 70 ml dung
dich Z can dung 67,5 ml dung dich A. Tim gia tri a:b.

Cau 4. (2,0 diém)

1. Hon hop X gém kim loai R va kim loai kiém M. Tién hanh ba thi nghiém sau:




- Thi nghiém 1: Cho 4,65 gam hon hop X vao dung dich CuSO4 du. Sau phan tng hoan
toan, thu duoc két taa Z, nung Z trong khong khi dén khéi lugng khong doi thu duoc m
gam chat ran.

- Thi nghiém 2: Cho 4,65 gam hdn hop X vao nudc lay du, sau phan ung thu duoc 2,24
lit H2 (dktc) va dung dich A.

- Thi nghiém 3: Thém 0,975 gam Kali vao 4,65 gam hon hop X thu duoc hon hop Y
trong d6 Kali chiém 52% vé khéi luong. Cho Y vao dung dich KOH du, sau phan tng
thu duoc 4,2 lit Hz (dktc).

Xac dinh hai kim loai va tinh m.

2. Cho m gam Na vao 200 ml dung dich hdn hop gém H2SO4 1M va HCI 2M, sau phan
ting két thac thu duoc dung dich D va V lit khi Hz (dktc). Mat khéc, cho 2,24 lit CO,
(dktc) vao 50 gam dung dich KOH 11,2% thu duoc dung dich E.

Dung dich D phan ung vira da v6i dung dich E. Viét cac phuong trinh phan tng
xay ra, tinh m va V. Biét khong thu duoc mudi hidrosunfat.
Cau 5. (2,0 diém)

1. X la dung dich HCI, Y la dung dich NaOH.

Cho 8,2 gam hdn hop G gom Al, Fe vao cdc dung 420 ml dung dich X. Sau phan
tng, thém tiép 800 gam dung dich Y vao céc. Khuay déu cho phan ¢ng hoan toan, loc
|y két tiia dem nung trong khong khi dén khoi lwong khong doi thu dugc 6,55 gam chat
ran A.

Cho 120 ml dung dich X vao céc chtra 200 gam dung dich Y thu dugc dung dich
Z chi chira mot chat tan. C6 can dung dich Z thu duoc 28,35 gam chét rin T, cho toan bo
T vao dung dich AgNOs du thu duoc 43,05 gam két tua.

Tinh nong d6 mol/l cua dung dich X, nong d6 % cua dung dich Y, xac dinh cong
thirc cua T va tinh %m madi kim loai trong hén hop G.

2. Chia 5,34 gam hdn hop X gom Zn va Mg thanh hai phan.

- Phan 1: Cho téc dung véi dung dich H,SO4 dic, nong, du. Sau phan tng hoan toan, thu
duoc 1,792 lit khi SOz (san pham khtr duy nhéat, dktc).

- Phan 2: Hoa tan hoan toan trong 500 ml dung dich Y gom HCI 0,4M va HSO4 0,08M
thu duoc dung dich G va khi Ha. Néu cho 290 ml dung dich NaOH 1M vao dung dich G
thu duoc 2,645 gam két tua, néu cho tir tir V lit dung dich Z gdm KOH 0,4M va
Ba(OH)2 0,05M vao dung dich G dén khi thu duoc luong két taa 16n nhat, loc két tua
nay va dem nung dén khéi luong khong di thi thu dugc m gam chét ran. Tinh mva V.

Cho nguyén ti khdi cia mét sé nguyénto: H=1; Li=7;C=12; N=14; 0 =
16; Na = 23; Mg = 24, Al = 27; S=32; Cl =35,5; K=39; Ca=40; Mn =55, Fe =
56; Cu = 64; Zn = 65; Rb = 85; Ag =108, Cs = 132, Ba = 137.
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Cho chudi bién hoéa sau:
G > A > H > B

A(rin) —— B

C > D > B > E > F (rin)

Biét A, B, C, D, E, F, G, H 1a don chit hay hep chit cia clng
nguyén té hoa hoc, trong d6 A 1a don chat; B 1am duc nuwéc voi trong; C
tac dung véi dung dich BaClz thi thu dwoc két tiaa tring. Xac dinh céc
chit wng véi cac chir cai va viét tit ca cac phwong trinh phan wng xay ra
& trén.

1,0

/ HS ——S——>FeS ——> SO»

S —> S0,

I

SO3—— H»S04 > SOy > Na,SO3—— BaS0s3

0,25

SOs + BaCl, + HLO —— BaSO04| + 2HCI
SO, + Ca(OH), —— CaS03] + H.0O

S +0; —%5 SO

250; + 0, —“% 5 250,

0,25

SO3 +H,O —— H»SOq4

H2SO4 + Na;SO3 —— NaxSO4 + SO21 + H20
SO + 2NaOH —— NaxS03 + H20

Na>SOs3 + Ba(OH), —— BaSO3| +2NaOH

0,25

2H,S + 30, —% 250,71 + 2H.0
2H,S + 0, —“» 2S + 2H,0

S + Fe —% FeS

4FeS +70, —% 5 2Fe,03 + 450,17

0,25

1.2

Trong phong thi nghiém, dé diéu ché khi Cl2 ngwoi ta cho dung dich HCI
dam dic tac dung véi chat oxi héa manh nhw MnO2, KMnOs, ...

a) Néu hién twgng va viét 02 phan ing diéu ché khi Clz trong phong thi
nghiém tir cac hoa chat ¢ trén.

b) Trong phong thi nghiém, néu cach lam khé khi Clz, cach thu khi Cla.
Néu hién twgng va viét phwong trinh phan wng khi din khi Cl2 vao céc
dung nuwée sau d6 nhiing mau gidy quy tim vao dung dich thu dwoc.

¢) Chon chiat (KMnOs hay MnQ3) dé diéu ché dwoc hrgng Cl2 nhiéu hon
trong cac truong hep sau (cac phan wng xay ra hoan toan):

- Khéi hrgng céc chat KMnOas va MnO2 biang nhau, lwong HCI du.

- S6 mol KMnOs va MnOz bing nhau, lwgng HCI du.

1,0

1l2a

- Hién tuong: chat ran tan tao dung dich khdng mau, c6 khi mau vang luc mui
hac.

- Phuong trinh:

2KMnO4 + 16HC1 — 2KC1 + 2MnCl; + 5Cl21 + 8H20

MnO; + 4HCI —“— MnCl; + Cl»1 + 2H,0

0,25

1.2.b

- Lam khb khi Cl, bang cach dan hdn hop khi va hoi qua binh chira dung dich
H.SO4 dac. ‘ 7 7
- Thu khi Cl> bang cach day khong khi, dé ngira dung cu thu.

0,25

- Dung dich nuéc clo ¢ mau vang luc, mui hac cua khi clo, gidy quy tim
chuyén sang mau do, sau d6 mat mau ngay.

0,25




- Phan rng:
Clz + H2O &= Hcl + HCIO

- Khoi lugng bang nhau:
Gia st khoi lugng bang nhau = m gam.
S6 mol KMnO4 = m/158 mol — S6 mol Clz = m/63,2 mol.

1.2.c | S6 mol MnO2 = m/87 — S6 mol Cl, = m/87 mol.. 0,25
Vay KMnOyj s€ cho Iugng Clz [6n hon.
- S6 mol bang nhau: theo phuong trinh phan wng, KMnO4 s& cho luong Cly
I6n hon.
C6 5 géi bot mau tring la BaCOs, (NH4)2COs, KCI, Na2SOs, BaSOs. Chi

2.1 dugc diung thém nuée, khi cacbonic va cic 6ng nghiém. Hiy néu cach | 1,0
nhin biét tirng g6i bt tring trén va viét cic phwong trinh phan iing.
- Lay luong nho cac chat can nhan biét ra cac 6ng nghiém tuong wng.
- Cho nuéc du vao cac 6ng nghiém trén, c6 hai chat khéng tan 1a BaCO3z va | 0,25
BaSOa, ba chit con lai tan.
Dan khi CO; du vao 6ng nghiém chira 2 chat khong tan thi mot chat tan Ia
BaCOs, chét con lai khdng tan 1a BaSOa. 0,25
BaCO3; +H,O + CO, — Ba(HCO3)>
Liy dung dich Ba(HCOs); cho tac dung voéi 3 dung dich mudi KCI,
(NH4)2CO3, Na2S04. Dung dich khdng tao két tua 1a KCI.
(NH4):CO3 + Ba(HCOs), —> BaCOs| + 2NHHCO3 0,25
Na;SOs4 + Ba(HCO3), — BaS0O4] + 2NaHCOs3
Dan khi CO; du vao 6ng nghiém chira 2 chat khdng tan (két taa) thi mot chat
tan 1a BaCOs, suy ra chat rin ban dau la (NH4)2COs, chat con lai khong tan la 025
BaSOs, suy ra chat ban dau la Na,SOa. ’
BaCO3; +H,O + CO, — Ba(HCO3)2
Cho hén hgp X gom Al, Al203, Fe, Fe20s. Bang phuwong phap héa hoc,

2.2 | hdy trinh bay c4ch tach c4c chit ra khéi hdn hop ma khéng 1am thay ddi | 1,0
khéi lwong ciia mdi chét va viét cac phuwong trinh phan &ng xay ra.
Cho hén hop chat rin tac dung vé6i khi clo du & nhiét do cao, thu dugc hon
hop FeCls, AICl3, Al;O3, Fe203. Hoa tan vao nudc, dem loc tach ta thu duoc
phan nudc loc chira AICI3, FeCls va hdn hop chét ran Al,Os, FexOs.
2Al +3Cl; —— 2AICl; 095
2Fe + 3Cl, —~— 2FeCl, ’
- Cho dung dich NaOH du vao hdn hop chét ran Al,Os, Fe;03 thu dugc chét
ran Fe,O3 va dung dich nuéc loc chira NaAlO2, NaOH.
Al,O3 + 2NaOH — 2NaAlO; + H20.
- Suc khi CO2 du vao dung dich chira NaAlO2, NaOH, loc thu lay két tua
AI(OH)s, nung AI(OH)3 dén khoi luong khong d6i thu duoc Al,Os.
CO2 + NaOH — NaHCO3 + H0 0,25
COz + NaAlO; + 2H,0 —> NaHCOs + Al(OH)s)
2Al(OH); —“— Al,O3 + 3H;0
- Cho dung dich NaOH du vao hén hop dung dich AICIz, FeCls thu dugc két
tia Fe(OH)3 va dung dich nuéc loc chira NaAlO,, NaCl, NaOH.
AICI5 + 3NaOH —> AI(OH)s] + 3NaCl
Al(OH)3 + NaOH — NaAlO; + 2H;0
FeCls + 3NaOH — Fe(OH)s| +3NaCl 0,25
- Nung Fe(OH)s dén khoi luvgong khéng doi, lay Fe>Os cho tac dung véi CO du
(t° cao). Sau phan tmg hoan toan, thu dugc Fe.
2Fe(OH)3s —“— Fe,03 + 3H,0
Fe;03 + 3CO —— 2Fe + 3CO,1
- Suc khi CO2 du vao dung dich chira NaAIO,, NaCl, NaOH, loc thu liy két | 0,25




taa AI(OH)s. Nung AI(OH)3 dén khdi luong khong doi, lay Al,O3 mang dién
phan néng chay thu duoc Al.

CO; + NaOH — NaHCOs3 + H20

CO2 + NaAlOz + 2H,0 — NaHCO3 + AI(OH)3|

2AI(OH); —— Al,O3 + 3H,0

2A1,03 —%® 5 4Al + 30,

O 85°C ¢6 938,5 gam dung dich b&o hoa CuSOs. Pun dung dich dé lam
bay hoi 50 gam H20 roi lam lanh dung dich xuong 25°C thay c6 521,25
gam CuS0a4.5H20 téch ra khéi dung dich. Biét d9 tan cia CuSO4 ¢ 85°C

3.1 12877 1,0

a) Xac dinh d¢ tan ciia CuSOs ¢ 25°C.
b) Néu cach pha ché 200 gam dung dich CuSO4 20% tir CuSO4.5H20.
- O 85°C d¢ tan cua CuSO4 la 87,7 gam nghia 1a: 100 gam H2O cé hoa tan
87,7 gam CuSO4 tao thanh 187,7 gam dung dich béo hoa.
- Vay trong 938,5 gam dung dich béo hoa c6 chua:

3la | m = % =438,5 (gam) —> m,, , = 938,5-438,5=500 (gam) 0,25
- S6 mol CuS04.5H:0 = 521,25/40 = 2,085 mol = S& mol CuSO, = 2,085
mol; s6 mol H20 = 10,425 mol.
- Khi ha nhiét d6 cua dung dich xudéng 25°C thi khoi lwong CuSO4 con lai
trong dung dich ¢ 25°C la:
Meys0, = 438,5-333,6 =104,9 (gam); m, , =500 -50-187,65 = 262,35 (gam)
- 0 25°C do tan ciia CuSO4 14 x gam nghia 1a: 100 gam H,0 c¢6 hoa tan x gam | 0,25
CuSOs4 tao thanh 100 + x gam dung dich b&o hoa.
- (3 25°C trong 262,35 gam H0 c6 hoa tan 104,9 gam CuSOa.
- Tinh x = 40.
- Khéi lwgng CuSOy4 c6 trong 200 gam dung dich CuSO4 20% = 200.20/100 =
40 gam.
- S0 mol CuSO4 = 40/160 = 0,25 mol.

31b 158 mol cus04.5H;0 = 0,25 mol. 0.25
Vay khéi lugng CuSQO4.5H,0 = 0,25.250 = 62,5 gam.
Khbi lugng nudc can lay 1a : 200 - 62,5 = 137,5 gam.
- Can lay 62,5 gam CuS04.5H20 cho vao coc ¢ dung tich khoang 200 ml trg
1én.
- L4y hoac 137,5 ml nuéc cat cho vao cc chira CuSO4.5H,0 & trén. Dung diia 0,25
thuy tinh khudy déu ta duoc 200 gam dung dich CuSO4 ¢ ndng do 20%.
Cho A la dung dich H2SOs, B1, Bz 1a hai dung dich NaOH c6 nong dd
khac nhau. Trén Bz véi Bz theo ti 1é thé tich 1a 1:1 thu dwoc dung dich X.
Trung hoa 20 ml dung dich X cian dung 20 ml dung dich A. Tron B1 véi

3.2 B2 theo ti I¢ thé tich twong tng 2:1 thu dwec dung dich Y, trunghoa30ml | 1,0

dung dich Y can dung 32,5 ml dung dich A. Trén B1 véi B2 theo ti 1¢ thé
tich twong wng la a:b thi dwoc dung dich Z. Trung hoa 70 ml dung dich Z
can dung 67,5 ml dung dich A. Tim gia tri a:b.
A: H2SO4 Ca(M)
B1: NaOH C1(M)
B2: NaOH Cz(M)
H2SO4 + 2NaOH — NaS04 + 2H.0
_Ve1:Ves = 1:1 goi thé tich tuong tng 12 V va V lit, s& mol HzS0s = 0,02.Ca | 025
mol.
— S6 mol NaOH trong 2V lit X = (C1.V + C2.V)/2V = (C1 + C3)/2 mol.
- Theo phuong trinh ta ¢6: (C, + C,).0,02/2 = 0,02.2.Ca (1)
- VB1:Vee = 2:1 goi thé tich twong Gng la 2V va V lit, s0 mol H.SO4 = 0.5

0,0325.Ca mol.




— S6 mol NaOH trong 3V lit Y = (C1.2V + C2.V)/3V = (2C1 + Cp)/3.
- Theo phuong trinh = (2C; + C5).0,03/3 = 0,0325.2.Ca. (2)

Tu (1) va (2) - cy/C, =5C/3C.

Thay ti Ié trén vao (1) hodc (2) = Ca=2C.

- Ve1:Vez = a:b goi thé tich twong ung la aV va bV lit, s6 mol HxSO4 =
0,0675.Ca mol.

— S6 mol NaOH trong (a + b).V lit Z = (CraV + C2.bV)/(a+b)V = (aC1 + | 0,25
bC,)/(a+h).
- Theo phuong trinh = (5C.a + 3C.h).0,07/(a + b) = 0,0675.2.Ca.
Thay Ca = 2C, tinh dugc a/b = 3/4. 0,25
HG6n hep X gom kim loai R va kim loai kiém M. Tién hanh ba thi nghiém
sau:
- Thi nghiém 1: Cho 4,65 gam hén hgp X vao dung dich CuSO:s du. Sau
phan dng hoan toan, thu dwgc két tia Z, nung Z trong khong khi dén
khoi lwgng khong déi thu dwgc m gam chit ran.
4.1 - Thi nghiém 2: Cho 4,65 gam hdn hgp X vao nuwéc lay dw, sau phanwng | 1,0
thu dwoc 2,24 lit Hz (dktc) va dung dich A.
- Thi nghiém 3: Thém 0,975 gam Kali vao 4,65 gam hén hgp X thu dugc
hdn hep Y trong d6 Kali chiém 52% vé khéi lrgng. Cho Y vao dung dich
KOH duw, sau phan ung thu dwoc 4,2 lit Hz (dktc).
Xac dinh hai kim loai va tinh m.
- Néu X khéng chua K thi %mk trong Y = (0,975/(0,975+ 4,65))*100% = 0.95
17,3% < 52%. Vay trong X c6 chira K. ’
-NéuR laK
2K + 2H,0 —— 2KOH + H»?1
Trong Y co:
mk = (0,975+ 4,65)*52/100 = 2,925 gam, nk = 0,075 mol.
mm = 0,975+ 4,65— 2,925 = 2,7 gam.
S6 mol Y = 2*s6 mol Hy = 2*4,2/22,4 = 0,375 mol. 0.95
S6 mol M = 0,375 - 0,075 = 0,3 mol, Mm = 2,7*0,3 = 0,81, khéng thoéa man. ’
Vay R khéng phai la K.
-MlaK
S6 mol H, do 4,65 gam X tac dung véi dung dich KOH du = 4,2/22.4 —
(0,975/39):2 = 0,175 mol > s6 mol H; do 4,65 gam X tac dung véi H20 du =
0,1 mol. Vay R Ia kim loai tdc dung véi dung dich KOH.
- O thi nghiém 2: K, KOH phan ang hét; O thi nghiém 3: K va R phan ung hét
2K + 2H, O —— 2KOH + H»t
R + (4-n)KOH + (n-2)H,0 ——> KunROz + gHzT
1 n 4,2
Ny, = EnK +§nR 24 =0,1875(mol) 0,25
1 5,625x52% n 5,625-2,925
=—X +—x
2 39 2 M,
= M, =9n
Véin =3 kim loai R 1a Al
Trong 4,65 gam X c¢6 Al = 0,1 mol; K = 0,05 mol.
Z gém Cu = 0,15 mol, Cu(OH)2 = 0,05 mol. 0,25
m = 16 gam.
Cho m gam Na vao 200ml dung dich hén hep gom H2S04 1M va HCI 2M,
4o | sauphan img két thic thu dwoc dung dich D va V lit khi Hz (dktc). Mt 10

khac, cho 2,24 lit COz (dktc) vao 50 gam dung dich KOH 11,2% thu dwoc
dung dich E.




Dung dich D phén éng vira di véi dung dich E. Viét cac phuong
trinh phan @ng xay ra, tinh m va V. Biét khoéng thu dwoc mudi
hidrosunfat.

- Cho Na vao dung dich hon hgp gom HzSO4 va HCI:
2Na + H2SO3—> NaxSO04 + Hat (1)

2Na + 2HCI —— 2NaCl+ Hat (2)

- C6 thé c6: 2Na + 2H,0 ——>2NaOH + H1 (3)

- Vi s6 mol CO2 = S6 mol KOH = 0,1 mol nén chi c6 phan &ng:

CO2 + KOH —— KHCO3(4), dung dich E chi c6 KHCOsa.

- C6 thé c6: 2KHCO3 + 2NaOH ——> NaxCO3 + Na,CO3 +H2 O (5)

- C6 thé c6: 2KHCO3+ H2S04 —> K2S04+ 2H,0 + 2CO,1 (6)
KHCO3;+ HClI —— KCI+ H20 + CO21 (7)

0,25

- $6 mol H2S04 = 0,2 mol; HCI = 0,4 mol, KHCOs = 0,1 mol.
So6 mol HCO3 = 0,3 mol, s6 mol H (trong axit) = 0,8 mol.
- Dung dich D ¢0 thé du axit hoac du NaOH nén xét 2 thuong hop.

0,25

TH1
- Dung dich D ¢6 axit du sau (1) va (2); khong xay ra (3) va (5)
Theo PT (6) va (7): s6 mol H (trong axit) = s6 mol HCO3z = 0,1 mol.
S6 mol H tham gia phan tng (1) va (2) =0,8 - 0,1 =0,7 mol.
- Bao toan nguyén nguyén t6 H cho phan ang (1) va (2) :

1
Ny, = E NHongaxit1,2) = 0,35 (mol).
->VHZ ki) = 0,35 x 22,4 =7,84 (lit).
Theo PT (1) va (2) : nna =2n,, = 0,7 (mol).
m=0,7x23=16,1(g).

0,25

TH2

- Dung dich D ¢6 NaOH du: Xdy ra (3) va (5), khong xay ra (6) va (7)
Theo PT(5): s6 mol NaOH = s6 mol KHCOs = 0,1 mol.

- Bao toan nguyén t6 H cho phan ung (1) va (2):

Ny, = Yo NHwongaxit ) = 0,4 mol.

Theo pt(1) va (2): Mna2) = 2n,,, = 0,8 mol.

Theo PT(3) NNa@3) = NNaOH = 0,1 mol.
N, (3)= nNa— 0,05 mol.

Mna = (0,8 +0,1).23 =20,7 (q).
V,,, @ = (0,4 +0,05).22,4 = 10,08 Iit.

0,25

5.1

X la dung dich HCI, Y la dung dich NaOH.

Cho 8,2 gam hén hep G gém Al, Fe vao cée dung 420 ml dung dich
X. Sau phan @ng, thém tiép 800 gam dung dich Y vao céc. Khuiy déu cho
phan &ng hoan toan, loc Iiy két tiia dem nung trong khong khi dén khoi
lwgng khong doi thu dwoc 6,55 gam chat rin A.

Cho 120 ml dung dich X vao céc chira 200 gam dung dich Y thu
dwoc dung dich Z chi chita mét chit tan. Co can dung dich Z thu dwoc
28,35 gam chat rian T, cho toan bé T vao dung dich AgNOs du thu dwoc
43,05 gam két taa.

Tinh néng @ mol/l cia dung dich X, néng d % caa dung dich Y,
xac dinh cong thic ciaa T va tinh %em mai kim loai trong hon hop G.

1,0

HCI + NaOH — NaCl + H0

NaCl + AgNOz — AgCl| + NaNO3

Do dung dich thu duoc chi chira mét chat tan nén HCI va NaOH phan tng vira
du véi nhau. Cé:

0,25




43,05 2
NHCI = NNaOH = NNacl =m =0,3(mol) =so6 mol AgClI
0,3
Cy(HCl) = —— =25M
w(HCh =

C%(NaOH) = %;OA'OMOO% = 6%
Ap dung dinh luat bao toan khéi lugng, goi cong thirc caa T 1a NaCl.nH20 ta
co:

1
N0 = 28,35-17,55=10,8 (gam) ; N, = % _0,6(mol) —n=

o

,6
'3

=2

o

Vay cong thac caa T 1a: NaCl.2H:20.

- S6 mol HCI ¢6 trong 420 ml dung dich X: n,, =0,42.2,5=1,05(mol)

Sb mol NaOH c6 trong 800 gam dung dich Y: n,., =M =1,2mol
200x 40

Al + 3HCI — AICIz + 3/2 Hxt

Fe + 2HCI — FeCl> + H2t
- Gia st G chi ¢6 Al, G ¢6 s6 mol 16n nhat. Vay sé mol HCI can dung dé hoa
tan hét luong Al Ia:

Mgy :%x3=0,91<1,05

Vay véi thanh phan bat ki cia Al va Fe trong G thi HCI ludn du. 0,25
- Khi thém dung dich Y:
HCI + NaOH — NaCl + H,O
FeCl, + 2NaOH —> Fe(OH)2| + 2NaCl
AICI; + 3NaOH — AI(OH)s| + 3NaCl
- bat s6 mol cia Al va Fe trong 8,2 gam hdn hop G lan luot 1a a va b. C6:
27a + 56b=8,2 *)
Téng s6 mol NaOH tham gia cac phan tung la 1,05 mol
=> s6 mol NaOH du 1a: 1,2 — 1,05 = 0,15 mol.
AI(OH); + NaOH —> NaAlO; + 2H,0
a 0,15
TH1
a <0,15, AI(OH)3 bi hoa tan hoan toan, két tua chi c6 Fe(OH)..
4Fe(OH), + O, —Y— 2Fe;03 + 4H0
Chét rin A 1a Fe;Os.
b 6,55
> =Moo, = =0,0400375 025
=> b = 0,081875 (mol)
Thay b vao (*) =>a=0,1339 mol (< 0,15)
%Al = —27'2’ ];)39 .100% = 44,09%
9%6Fe = 55,91%.
TH2
a > 0,15, Al(OH)z bi hoa tan mot phan, két taa cd Fe(OH)2 va Al(OH)s du.
2AI(0H); —— Al03 + 3Hz0
0,25

4Fe(OH); + 02 —“— 2Fe)03 + 4H,0
Chat rin A c6 Al,O3 va Fe;0s.

51 (a-0,15) + 80 b = 6,55 (**)
Tu (*) va (**) suy ra: a=0,2; b=0,05




%Al = L(;2.100% =65,85%

— %Fe =34,15%.

Chia 5,34 gam hén hep X gom Zn va Mg thanh hai phan.

- Phan 1: cho tac dung véi dung dich H2SO4 dic, néng, dw. Sau phan &ng
hoan toan, thu dwoc 1,792 lit khi SOz (san pham khir duy nhat, dktc).

- Phan 2: hoa tan hoan toan trong 500 ml dung dich Y gom HCI 0,4M va

5.2 | H2SO4 0,08M thu dwoc dung dich G va khi Hz. Néu cho 290 ml dung dich | 1,0
NaOH 1M vao dung dich G thu dwoc 2,645 gam két tia, néu cho tir tir V
lit dung dich Z gom KOH 0,4M va Ba(OH)2 0,05M vao dung dich G dén
khi thu dwge hrong két tia l6n nhat, loc két tiia nay va dem nung dén
khéi lwgng khong ddi thi thu dwgc m gam chat ran. Tinh m va V.

- Trong phan 2: goi s6 mol Zn la x, Mg lay
Goi cong thic chung cua hai axit HCI va H2S04 1a HX, s mol HX = 0,28
mol.

Mg + 2HX —> MgXa + Ha?

Zn + 2HX ——> MgXz + Ha?

NaOH + HX —— NaX + H,0

MgXz + 2NaOH —— Mg(OH)2| + 2NaX

ZnXz + 2NaOH —— Zn(OH)2| + 2NaX

Zn(OH)2 + 2NaOH —— Na»Zn03 + 2H20
S6 mol HX = 0,28 mol, vi s6 mol NaOH > s§ mol HX, toan b X trong HX
chuyén hét vao NaX nén Zn(OH), tan mét phan. 0,25
S6 mol NaOH phan &ng véi Zn(OH), = 0,29 — 0,28 = 0,01 mol.
Ta c6 phuong trinh: 99.(x — 0,005) + 24.y = 2,645 (1)
S6 mol HX du trong G = 0,28 — (2x + 2y) mol
- Trong phan 1: gia s phan 1 gap a lan phan 2 thi s mol Zn l1a ax, Mg la ay
mol

Zn + 2H,S04 (dic, du) ——— ZnSO4 + SO21 + 2H20

Mg + 2H,S04 (dic, du) ———> MgSO4 + SO21 + 2H,0
Ta c6 phuong trinh theo sé mol SO,: ax + ay = 0,08 (2)
Mat khéac: 5,34 = 65.(x + ax) + 24.(y + ay) (3)
Tur (1), 2), 3) > a=2,x=0,02, y =0,02.
- Cho dung dich Z tac dung véi dung dich G:
Goi cong thire chung caa hai chat trong Z 1a ROH

ROH + HX —— RX + H0

MSO4 + Ba(OH)2, —— BaSO4] + M(OH)z)

2ROH + ZnSO4 ——> Zn(OH)2| + R»S04

2ROH + MgSOs —> Mg(OH)2| + R2SO04

2ROH + Zn(OH)2 ——> RoZn03 + 2H,0 0,25
Vi ti 1é Cyv cia KOH va Ba(OH)2 trong Z 1a 8:1 nén ti I¢ s6 mol twong ung 1a
8:1, goi s6 mol KOH trong Z 14 8a thi s6 mol Ba(OH): trong Z 1a a — S6 mol
OH = 10a mol.
Tong s6 mol OH dé Zn(OH), va Mg(OH): két taa cuc dai = 2*s6 mol Zn +
2*s6 mol Mg + Sé mol HX du = 0,28 mol
— a=0,028 mol < téng s6 mol SO4 (0,04 mol) nén BaSO4 chua két tua hét.
- Néu sau khi Zn(OH)2 va Mg(OH). két tia cuc dai, thém tiép dung dich Z voi
8b mol KOH va b mol Ba(OH)2 vao thi luvong két taa sinh thém = 233.b gam,
luong két tha mat di = (10b/2).99 = 495b gam 0,25

Luong két tua mat di > luong két taa sinh ra nén luong két tua dat cuc dai khi
Zn(OH), va Mg(OH); két tua cuc dai.




- Vay ket tua gom: BaSOa4: 0,028 mol, Zn(OH).: 0,02 mol va Mg(OH)2: 0,02
mol.

-V.0,05=0,028 — V =0,56 lit.

- Nhiét phan:

Zn(OH), —%— ZnO + H20

Mg(OH); ——>MgO +H0 ’
Ran gom ZnO, MgO, BaSOg, tong khoi lugng = m = 9,664 gam.

0,25




