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Cau 1: (2,0 diém)

1. Cho Naz0 vao dung dich X chtra hdn hgp mudi gdm AICI; va FeCl,, thu duoc
dung dich Y va két tia G. Nung két tia G ngoai khong khi dén khéi lugng khong
d6i thu duoc chat ran Z, cho Z vao dung dich KOH du thay Z tan mét phan. Cho
H. du qua Z nung néng thu duoc chat ran M. Théi khi CO2 du vao dung dich Y
thay xuat hién két tua. Biét cac phan ung hoa hoc déu xay ra hoan toan.

Xac dinh thanh phﬁn céac chit trong Y, G, Z, M va viét cac phuong trinh hoa hoc
x4y ra chudi thi nghiém trén.

Hudéng dan
Al(OH . ALO,| — 2 —>Fe,O
N P = Y < M B2 ) s .
W X PO Fe(OH), ™ Fe,0,| —2>M(ALO,;Fe) "~
FeCl, !
ddY —52— Al(OH),

Na,O + H,O — 2NaOH

2NaOH + FeCl, — 2NaCl + Fe(OH)2]
3NaOH + AICI; — 3NaCl + Al(OH)z]
NaOH + Al(OH); — NaAlO2 + 2H,0

2AI(OH)3 —2 5 AlO3 + 3H.0

2Fe(OH); + 2 02 —“—Fe,03 + 2H,0

Al203 + 2KOH — 2KAIO2 + H20

Fe,O3 + 3H, —“— 2Fe + 3H,0

CO; + NaAIO; + H20 — NaHCOs + Al(OH)s)

2. Néu hién tugng va viét phuong trinh héa hoc xay ra trong cac thi nghiém sau:
a. Cho mau kim loai Na vao dung dich CuSOa.

b. Cho mau kim loai Al vao dung dich NaOH.

c. Dan khi CO» tur tr toi du vao dung dich Ca(OH)..

d. Cho tir tir ¢én hét dung dich chira 1,5a mol HCI vao dung dich chaa a mol
Na2COs.

Hudéng dan
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M0 ta hién tirong, cac budc thue hién dat diém téi wu:

phan doan PTHH c6 thé xay ra, trinh tir pir

lru ¥ dén dung dich (mau sic chuy'én d6i), két tha (mau,
dang két tia), khi (mau, mui) va ding cum tir chuyén mén dé mé ta
séng dong thuc nghiém: rot tir tir, khudy déu, suc khi din dan cho t¢i
dw, sau 1 thoi gian quan sét hién twgng nhin thé'i‘y, pU xay ra chim,
pir Xdy ra ménh liét kém toa nhiéu nhiét. ..
Cht ¥: néu cu thé khéng chung chung. Vi du két tia mau xanh, néu
o xanh gi (xanh lam, xanh 14 cdy, xanh den)

2Na + 2H,0 + CuSOs — NazS04 + Cu(OH)2| (xann) + H21

Hién tuong: khi bo vién Na vao ddCuSO4 nhan thiy co6 khi khong mau thoat ra rat
manh, bé mat chat long xuat hién mau xanh den, dung dich c6 két tia mau xanh
xuat hién.
b.

NaOH + Al + H0 — NaAlO; + 1,5H21

Hién tuong: khi bo 14 Al vao ddNaOH, ta thay bé mit 1a Al thoat manh ra khi
khong mau, khong mui.
C.

CO2 + Ca(OH)2 — CaCOs|trang) + H20

CO; + CaCO3 + H,0 — Ca(HCO3):
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1 2 3

khi suc khi CO2 vao ddCa(OH), nhan thay két taa trang xuét hién lam

van duc dung dich. Két tia ting dan dén tdi da, sau d6 tiép tuc suc khi CO2 vio ta
thay két tua tan dan, dung dich dan trg lai trong suét.
d.

HCI + Na,CO3; — NaHCOs + NaCl

a «—a—> a
HCIl + NaHCO3; — NaCl + CO21 + H20
0,5a— 0,5a

Wi (5

Hién tuong: khi rot HCI tir tir vao ddNa,COs ta thay sau mot luc dung dich thoat
ra khi khong mau, khong mui CO:2

Cau 2: (2,0 diém)

1. Trong phong thi nghiém c6 cac lo mat nhan, mdi lo chira mot chat rin trong sé
cac chét ran sau: Na2SO4, BaCO3, Na2COs, NaCl, MgCOs. Khong duoc dun néng,
chi dugc dung thém dung dich HCI loang, trinh bay phuong phap dé nhan biét 5 lo
héa chét trén va viét phuong trinh héa hoc xay ra (cac dung cu nhat biét déu c6
du)

Hudéng dan 7 o
Lay mau ting lo mat nhan, danh so thir ty dé thuan tién doi chiéu ket qua thuc
nghiém.
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Na,CO, [ddNaCl
{NaZSO4,Na2CO3,NaCl T4BaCO, — {ddBaCl, (1)
— ==

+ddHCl
BaCO,,MgCO, o MgCO,  |ddMgCl,
(2) Na,SO,;NaCl
- Lay mAu thtr ting dung dich nhém (1) va nhém (2).
- Lay ting lo & nhom dung dich (1) dem d6 tir tir vao tirng mau dung dich & nhém
(2). Néu truong hop xuat hién két taa trang thi lo ldy ¢ nhom (1) 1a BaCl (di
chiéu sb thir ty nhan biét dugc BaCOs), lo ¢ két tia & nhom (2) 1a NapSOs, lo con
lai 1a NaCl.
- Vay con lai 2 lo chua nhan biét dugc Na,COs, MgCOs
L4y tirng lo & nhém ‘dung dich (1): NaCl, MgCl cho tir tir vao 2 mau Na;COs,
MgCOs. Néu thay ran tan va xuét hién két taa thi lo l1dy & nhom dung dich (1) 1a
MgCl, (d6i chiéu sb thir tu nhan biét dugc MgCO3), lo c6 két tia 1a Na,COs.

2. Mot hdn hop chat ran chira cac chat: NaCl, FeCls, AICIs. Bang phuong phap
hoa hoc tach cac chat ra khoi hdn hop ma khong 1am thay d6i khéi lugng mdi
chat. Viét cac phuong trinh hoa hoc xay ra.

Hudéng dan
NaCl
dd Lj“"—)Ran NaCl
NaCl NH,CI
FeCl, —“ dd(NaAlO,,NaOH , ) —2— AI(OH),
Fe(OH)3 ddNaOH
AICI, J e HCI )
Al(OH), | Fe(OH), —" > dd - W @5 Rdn FeCl,
€ 3
HCI,, )
Al(OH), —“—dd AlCL %)Ran:AlCl3

FeClz + 3NH3 + 3H20 — Fe(OH)sz| + 3NH4CI
AICIz + 3NH3 + 3H,0 — Al(OH)s| + 3NH4CI
NH4Cl —=3— NH; + HCI

Al(OH)3 + NaOH — NaAlO; + 2H,0

CO: + NaAlO; + H,0 — NaHCOs + Al(OH)3|
Al(OH)3 + 3HCI — AICl; + 3H20

Fe(OH)s + 3HCI — FeCls + 3H20

Cau 3: (2,0 diém)

1. Bt chay hoan toan 12 gam mudi sunfua cta kim loai R trong khi O, du, thu
duoc chét rin A va khi B. Hoa tan hét A bang lugng vira du dung dich H2SO4 24,5
% thu duoc dung dich mudi c6 nong d6 33,33%. Khi lam lanh dung dich muéi
xubng nhiét o thap hon thi c6 mot luong tinh thé mudi ngam nude tach ra ¢ khoi
lugng 15,625 gam. Phan dung dich bio hoa con lai tai nhiét d6 d6 c6 nong do
22,54%. Biét R chi c6 hoa tri II trong cac hop chat co trong cac phan tng héa hoc
xay ra & trén. Xac dinh R va cong thirc mudi tinh thé ngam nuéc.
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Huéng dan
g \ Tinh thé: 15,625
0. |Rén B: RO—5224>dd(33,33%) —Lmim inh the g
RS—— ’ dd(22,54%)

TA:SO,
Gia st nRS = x (mol)
RS + 1,50, —~» RO + SOt
X— X
RO + H.SO4 — RSO4 + H20
X— X X
Ta c6: mdd saupe = (R + 16)X + 98X : 24,5% = (R + 416)x
(R+32)x =12
. :M:0’3333_){
(R +416)x
Gia st mol tinh thé CuSO4.nH20 1a: y (mol)
Ta ¢ : Mdd sau 1am 1anh = (64 + 416).0,125 — 15,625 = 44,375 gam
1600.1252y) _ ) 5954 [y =0,0625
- 44,375 -

(160 +18n)y = 15,625 n=>

R=64 — Cu

%
%RSO x =0,125 -

— CuSO,.5nH,0 (_

2. Tir dung dich H2SO4 98% va nudc cét, hdy trinh bay cach pha ché 450 gam
dung dich H2SO4 0,5M (d = 1,5g/ml).

Hudéng dan
450.0,5
50, i ————98=14,7¢g 14,7
450g 1,5.1000 =M 60, 0 = 93% =50g
H,0:435,3g

Wep Vay ta rot tir tir 50 gam ddH2SO4 98% vao 400 gam H,0, khudy déu ta thu
duoc 450 gam ddH2SO4 0,5M.

Cau 4: (2,0 diém)

1. Nung 4,9a gam mot hidroxit cua kim loai R trong khong khi d¢én khéi luong
khéng d6i thu duoc 4a gam oxit kim loai. Hoa tan 4,9a gam hidroxit cta kim loai
R trén bang dung dich H2SO4 lodng, vira du, thu dugc dung dich X. Cho 16 gam
hén hop A gom Fe va Mg vao dung dich X, sau phan tmg thu duoc 24,8 gam chat
ran B va dung dich C. Thém dung dich NaOH du vao dung dich C, loc lay két tua
nung ngoai khong khi dén khéi luong khong doi thu duoc 16 gam chét ran D. Biét
cac phan ung déu xay ra hoan toan. Xac dinh gia tri ctia a va tinh thanh phan phan
tram khéi luong ciia mdi kim loai trong hdn hop A.

Huéng dan
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t—O>R20m :4a
Rin B: 24,8 gam(R;Fe, )
ddC—2 5 | © yRin D: 16 gam

R(OH), — 3|10, 44X + A {Mg _>{
du

\ Fe

4.9a gam
—_—
16 gam

W - R co thé 1a kim loai c6 héa tri thay d6i hoic khong.

4,9a
R(OH), : == TH :n=m —> (n;R)=(2;64) > C
Mol R+17n 492 _  8a | TH (n;R) =(2;64) u
4a R+17n 2R+16m |TH, :n#m — R ¢ N* = loai

RO :——
" 2R+16m
- Ran B gom Cu, Fegy. Gia sa mol Fe pur 1a z (mol)

Mg + CuSO4 — MgSO4 + Cu Fe + CuSO4 — FeSO4 + Cu
X—> X X X 77— Z Z Z
24x + 56y =16
x=0,2 30%
Mg:x g MgO:x A
Mol —><Ran D —>40x +80z =16 —>1y=0,2—> 70%
Fe:y Fe O, :z
Zz= 0,1 a= 6
. Cu:x+z
Ran B{ — 64(x+2)+56(y —z) =24,8
Fe, :y-z
2. Cho tur tir dung dich HCI vao dung dich A chira a mol Ba(OH)2 va b mol
Ba(AlOy)2. D6 thi biéu dién so mol Al(OH)s3 theo s6 mol HCI nhu sau:
*nAlOH);
S — A
(3 0o S — / N
/// - ~
0 06 LI TaHCT

Hudng dan
* Thoi diem nHCI = 0,6
2HCI + Ba(OH)2 — BaCl, + 2H.0

2a <« 2a
2HCI + Ba(AlO2)2 + 2H2,0 — BaClz + 2AI(OH)s)|
(0,6 —2a)— (0,3 —a) (0,6 — 2a)

—>O,6—2ﬂa=0,2—>a20,2’ ‘
* Thoi diem nHCI = 1,1: ket taa AI(OH)3 bi hoa tan 1 phan
2HCI + Ba(OH)2 — BaCl; + 2H,0

04 <04
2HCI + Ba(AlO2)2 + 2H20 — BaCl, + 2AI(OH)s3)|
2b «—2b— 2b
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3HCI + AI(OH)3s — AICl5 + 3H,0
(0,7 — 2b) —

0,7-2b

—52b-— 0,3—>b=0,2 %

Cau 5: (2,0 diém)

1. Cho 20 gam hdn hgp X gom Fe va Fe3Oq tan hét trong dung dich H.SO. dic,
nong thu dugc khi SOz va dung dich Y. Cho toan b luong khi SO2 thu duoc &
trén tac dung hét vai 300 ml dung dich KOH 1M, thu duoc dung dich cé chira
27,8 gam chat tan. C6 can dung dich Y thu dwoc 55,2 gam chét ran khan. Biét cac
phan g xay ra hoan toan, SO la san pham khu duy nhat caa H,SO4. Xac dinh
khéi lwong cac chat co trong hon hop X.

Hudéng dan
K. SO
Fe nso. SO, —S e 2 0 127, 8¢
X _HS0, = 7 |KHSO,
Fe O, ' )

ddY —2<* 5 Ridn:55,2¢

20 gam

K. SO, :a BTK s2a+b= -01
(2P0 e aadkb =03 Jas=0l | gh o2
KHSO,:b ~ |158a+120b=27,8  |b=0,1
* Tinh hubng 55,2 gam chat ran
56(x+y)+16z =20 x=0,1
FeSO4:X Fe:x+y
55,2¢g — 20g —<1152x +200y = 55,2 —>1y=0,2
Fe, (SO,), : 0,5y O:z -
——2x+3y=2z+2.0,2 z=0,2

——>Fe:0,15

. b

Fe:0,3 —210 5 Fe 0, : 0,05 Fe:8,4¢g
Suy ra T 34 > m ’
y {O { BT.Fe X {Fe304 : 11, 6g ‘

2. Nung néng m gam hdn hop bot X gom nhom va mot oxit sat trong binh chan
khéng, sau phan tung thu dugc hdn hop Y. Chia Y thanh hai phan:

- Phan 1: cho tac dung véi dung dich KOH du thu duoc 0,672 lit khi (dktc) va ¢o
5,04 gam chat ran khong tan.

- Phan 2: cho tac dung véi dung dich H2SO4 dic, nong du thu duge 11,088 lit khi
SO; (dktc) va dung dich Z. C6 can Z thu duoc 105,3 gam hdn hop mudi khan. Biét
cac phan ung Xay ra hoan toan, SO2 1a san pham khur duy nhat cia H,SOs. Xac
dinh cong thirc cua oxit sat va gia tri m.

Hudéng dan
p__skon TH,:0,03
<Al oy "% " |R4n:5,04 gam
—>
Fe,0 wso. | TS0,:0,495
n P +H,S04 2

i a— 2 dic,du cd can A

m gam ddZ—=*"—>Mudi:105,3 gam

2nAl + 3Fe;0n —2—>nAl,0O3 + 6Fe
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Al + KOH + H20 — KAIO2 + 1,5H21
2Al + 6H2S04 — Al2(SO4)3 + 3SO21 + 6H20
2Fe + 6H2S04 — Fe2(S04)3 + 3SO21 + 6H20

Al 0,02 Al 0,02k

PIALO, :x i, PIALO, :xk — (1,5.0,02+1,5.0,09).k = 0,495 k=3
[342(0,01+ x)+400.0,045].k =105, 3 x =0,04
Fe : 0,09 Fe : 0,09k
2nAl + 3Fe;0n —“—>nAl,O3 + 6Fe
Pu: 0,12n 0,18 0,06n «—0,36
Du: 0,08

—0,06n=0,16 — n=§—>Fe3o4 va m = 38,64 gam |
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