LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né
PE CHON PQI TUYEN 9 AMSTERDAM VONG 2 NAM 2020 — 2021

Bai 1 (2,0 diém)
1. A va B 12 hai dung dich mubi. Tién hanh mét s6 thi nghiém véi A va B thu dugc két qua nhu sau:

A B
Tac dung v6i dung dich NaOH du | C6 két tia trang va két tia tan Sinh ra khi lam xanh gidy qui tim
am
Tac dung véi dung dich HCI du Khoéng hién tugng Sui bot khi
Tac dung v6i dung dich BaCl, du, | Co két tua tring va két tia khong | Co két tua tring, sau d6 két tia tan
sau d6 thém dung dich HCIl du tan va sui bot khi.
Tac dung véi dung dich mudi natri | Suii bot khi va c6 két tna trang Khong hién tugng
cacbonat

Hay xéc dinh cac dung dich A, B va viét cac phuong trinh hoa hoc xay ra.

2. Em hay mo ta hién tugng thi nghiém xay ra khi rét dung dich axit sunfuric dac vao cde chira mot luong
duong kinh tring va nho vai giot 1én mot bang gidy tring. Giai thich cac qué trinh xay ra bang phuong trinh
hoéa hoc.

3. Trong phong thi nghiém c6 3 lo dung ba chat long khong mau gdm: nudc cit, dung dich axit sunfuric
dic va dung dich axit sunfuric loang. Em hiy dé xuét cach chi ding mot thude thir dé phan biét 3 lo dung dich
trén. Viét phuong trinh hoa hoc xay ra néu co.

Huwéng din

1.

— A : Alx(SO4)3

+ A tac dung v6i dung dich NaoH du:

Al,(SO,); + 6NaOH — 2 Al(OH), J+ 3Na,SO,

tring

Al(OH); + NaOH — NaAlO, + 2H,0
+ A tac dung véi dung dich BaCla:

Al,(SO,); + 3BaCl, — 3BaSO, { + 2AICI,

D
trang

+ A tac dung véi NaxCOs:

Al,(SO,); + 3Na,CO; + 3H,0 — 2 AI(OH); ¥ + 3CO, T + 3Na,SO,
\ﬂ_—/
trang

— B : (NH4)>CO3

+ B tac dung véi dung dich NaOH:
(NH,),CO; + 2NaOH — Na,CO, + 2NH, T + 2H,0

+ B tac dung véi dung dich HCI:
(NH,),CO, + 2HCI — 2NH,CI + CO, T + H,0

+ B tac dung voi dung dich BaCl, thu duoc két tua tan trong dung dich HCI:
(NH,),CO; + BaCl, — BaCO, { + 2NH,CI

NE———
tring

BaCO, + 2HCI — BaCl, + CO, T + H,0

2.
— Thi nghiém khi rét axit sunfuric dac vao coc chira duong kinh trang (duong saccarozo):
+ Saccarozo chuyén sang mau vang, sau dé chuyén sang nau va cudi cung thanh khoi mau den xop:
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C,H,,0,, —2%%@%) _,15C411H,0
+ Mot phan san phim C bi H2SO4 dic oxi hod thanh khi CO,, cung véi khi SO, gay hién tuong sui bot dy
cacbon trao ra ngoai coc:

0 +6 +4 +4

C+2H, S 0,(dic) » CO, T+2S0, T +2H,0
— Thi nghiém nho vai giot axit sunfuric ddc 1én mot bang gidy tring (bing gidy dugc lam tir xenlulozo):
+ Bang gidy tring chuyén thanh mau den:

(CH,,05), —22414%9 _,6nC 4 5nH,0

+ Mot phan san pham C bi H2SO4 dic oxi hoa thanh khi CO»:
Cr 2H, +s6o4 (dac) — éoz T +2+s402 T 42H,0

3.

— Trich mdi chét 16ng mét it lam mau th.

— Cho mbi chét 1ong vao dng nghiém chira Fe3O4:

+ Chét long nao hoa tan dugc Fe3sO4 va c6 khi mui héc thoat ra 1a H,SO4 dic:
2Fe;0, + 10H,S0, (dac) — 3Fe,(SO,); + SO, e 10H,O

+ Chét 16ng hoa tan dugc Fe3O4 va khong c6 khi thoat ra 1a H,SO4 lodng:
Fe;O0, + 4H,S0, (lodng) — FeSO, + Fe,(SO,), + 4H,0

+ Chét 16ng khong hoa tan dugc Fe;O4 1a HyO.
Bai 2 (2,0 diém)

1. Hoa tan hét 0,06 gam cacbon trong dung dich HSO4 dic nong du roi din toan bo khi thoat ra vao 100
ml dung dich chtra dong thoi NaOH 0,4M va KOH 0,1M. Két thiic phan tmg néu dun can dung dich cho nuéc
bay hoi hét thu duoc x gam chét ran khan. Tinh gia tri cta x.

2. Trong phong thi nghiém I4p hai bd dung cu sau day.

Hinh 1: Diéu ché khi X. Hay xac dinh khi can diéu ché (khi X) 1a chat nao (goi tén X)? Viét phuong trinh
hoa hoc. C6 thé thay dung dich H2SO4 dic bang dung dich H2SO4 lodng duoc khong? Vi sao?

Hinh 2: Tht tinh tan cia khi X trong nu6e. Hay cho biét dung dich trong lo phia trén c6 mau gi? Giai
thich vi sao nudc phun vao binh va dung dich trong binh c6 mau nhu vay?

Huéng din
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Xét giai doan C tac dung vai HoSO4 dac, nong:
0,06

ne = 5 =0,005 mol
Phuong trinh hoa hoc:
0
C + 2H,S0, (dac)——CO,T + 250,T + 2H,0
0,005 — 0,005 0,01 mol

Khi thoat ra gdm: CO; (0,005 mol); SOz (0,01 mol).
Xét giai doan hap thy khi vao dung dich bazo:

n =0,04 mol
{nNaOH =0,1.0,4 = 0,04 mol ‘

=<n_, =0,01 mol
ngon =0,1.0,1=0,01 mol K
- =0,04+0,01=0,05 mol

bat cong thirc chung cho CO2, SOz 1a XO2 = nyg, =neg, +ngg, =0,005+0,01=0,015 mol

n__ XO, : hét
fon- _ 0,05 =3,33>2 = Thu dugc CO; = 2
Nxo, 0,015 OH™ :du
X0, + 20H — XO03 + H,0
0,015— 0,03 0,015 mol
So db phan tmg:
€O, | [NaOH|  (Na,CO;, Na,SO,
0005 mol( | JOM MOl g co, , K,S0, t+ H,O
SC)2 KOH 2 3 2 3 2
— — NaOH du, KOH du 0,015 mol
0,01 mol 0,01 mol
X gam rin
BTKL

— Mg, T Mg, T My,og TMgey = My, My o
= 44.0,005+64.0,01+40.0,04 +56.0,01 =x +18.0,015
= x=2,75 gam
2.
Hinh 1:
— Phuong trinh héa hoc:

0
NaCl(rén) + H,S0, (dac) —=2< 5 NaHSO, + HC1 T

0

2NaCl(ran) + H,S0, (dic) —*C 5Na,SO, + 2HCI T
— Khi X 1a khi hidro clorua (HCI).
— Khong thé thay H,SO4 dic bang dung dich HoSO4 loding vi khi d6 phan mg khong xay ra.
Hinh 2:
— Khi HCI tan trong nudc tao thanh dung dich axit clohidric lam qui tim hoéa dé nén dung dich trong lo phia
trén c6 mau do.
— HCI tan nhiéu trong nuéc, 1am ap suit trong binh giam nén nuéc phun vao binh.
Bai 3 (3,0 diém)

1. Chia y gam hdn hop D gdm céc kim loai Al, Fe thanh hai phan bang nhau:

3



LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né

— Phén 1: Cho tac dung véi dung dich HC1 du, dén khi cic phan tmg xay ra hoan toan thu dugc V ml khi
hidro (dktc) va 3,24 gam mudi clorua.

— Phan 2: Cho tac dung voi 80ml dung dich chira 2 mubi AgNO;3 0,5M va Cu(NO3), 0,2M. Khi cac phan
{ig xay ra hoan toan, thu duoc hdn hop chat ran E ¢ khdi lugng 4,96 gam va dung dich G.

a) Hay tinh gia triciay va 'v.

b) Tinh néng d6 mol/lit ctia cac chét co trong dung dich G. Gia sir thé tich dung dich xem nhu khong
thay dbi trong qua trinh phan tng.

¢) Hoa tan 4,76 gam hon hgp KOH va NaOH vao nuéc du thu duge dung dich M. Tron dung dich M véi
dung dich G, sau khi cic phan tmg xay ra hoan toan thu lay két tia rdi nung trong khong khi dén khéi luong
khéng doi thu duoc z gam oxit. Tinh gia tri cua z.

2. Cho tan hoan toan 3,32 gam hén hop Q ¢ dang bot gom S, FeS va FeS; trong dung dich HNOj; thu
duoc 0,145 mol mot khi duy nhat 1a NO va dung dich T. Cho dung dich T tac dung véi dung dich Ba(OH),
du, loc va nung két tiia dén khdi luong khong d6i, thu duoc t gam hdn hop rin. Tinh gia trj cia t.

Huwéng din

1.a)
Pit s6 mol cac chét trong %4 Y: Al (a mol); Fe (b mol).
Xét phan 1:
So db phan tmg:
0 +3
Al AlCl,
a mol +1 a mol 0
, (THCWw— {0 +H2 T
Fe FeCl,
—_—
b mol b mol
— N ——
3,24 gam mudi

Xét phan 2:
N aeno, = 0,08.0,5=0,04 mol
NeyNoy), = 0,08.0,2=0,016 mol
Tinh khir: Al > Fe = Al phan ung trudce Fe.
Tinh oxi héa: Ag" > Cu** = Ag" phan tmg truéc Cu?".
Néu Ag" va Cu" déu hét = m,, +m, =108.0,04+64.0,016 = 5,344 gam > 4,96 gam = vo If

Néu Ag" du => Chat rén thu dugc chi c6 Ag =>n,, = % =0,0459 mol>n,_ , =vo i

Két hop cac diéu trén = Al, Fe, Ag" déu hét; Cu®" du.
Al + 3AgNO, — AI(NO;), +3Ag (1)
Fe + 2AgNO; — Fe(NO;), + 2Ag (2)
Fe + Cu(NO;), — Fe(NO;), + Cu (3)

So db phan tmg:
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0 +1 +3

Al AgNO, AI(NO3), 0
—

a mol 0,04 mol +2 Ag
o (T — 1Fe(NO;), 1,

Fe Cu(NO5,), Cu(NO;), du Cu
— \ v N—_—
b mol 0,016 mol 4,96 gam E

H_J
G

Chét ran E gdbm: Ag (0,04 mol); Cu.
m,, + Mg, =mg = 108.0,04+64.n, =4,96 = ng, =0,01 mol

Céc qua trinh nhuong nhan electron:

0 +3 +1 0
Al — Al + 3¢ ||Ag + le — Ag
n, — 3.n,, Ln,, <1y,

0 +2 +2 0
Fe —- Fe + 2 ||Cu + 22 — Cu
Np, —> 2.0, 2.ng, < ng,

—2E 53, +2ng, =1n,, +2.ng, = 3a+2b=1.0,04+2.0,01 (II)

Tohop M. AD_ oo — .01 mol : b=0,015 mol
y=2.(27.0,01+56.0,015)=2,22 gam

Xét phan 1:
Céc qua trinh nhudng, nhan electron:

0 +3
Al — Al + 3e
0

+1
Ny — 3ngl2H + 2e - H
0 +2

Fe —> Fe + 2e 2'nH2 < Dy,

l’lFe _> 2.1’1Fe

—2E53n,, +2.0g, =20y =3.0,01+2.0,015=2.n =>ny_=0,03 mol

=V =0,03.22,4=0,672 lit
b)
Dung dich G gdm: AI(NO3); (0,01 mol); Fe(NO3), (0,015 mol); Cu(NOs), du (0,016 — 0,01 = 0,006 mol).
Nong d6 mol/lit cac chat trong dung dich G:

0,01

0,015
0,006
CM, CU(NO3 )2 = W = 0, 075 M

¢)

Dédt MOH la cong thire chung cho KOH va NaOH = ny;oy = nn,on + Dkon > 0,085 mol
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Lu@ V3N D3 — Hanh phiic khong & diu xa ma ¢ chinh sw vun dip tirng ngay ciia chiing ta cho né6
Céc phuong trinh héa hoc:

Fe(NO;), + 2MOH — Fe(OH), { + 2MNO,

Cu(NO;), + 2MOH — Cu(OH), { + 2MNO,

AI(NO,); + 3MOH — Al(OH), ¥ + 3MNO,

Al(OH); + MOH — MAIO, + 2H,0
2.nFe(NO3)2 + 2.nCu(NO3)2 + 4.nA1(NO3)3 =0,082 mol
N0 > 0,085 mol
= MOH du = Két tua gom : Fe(OH)2 (0,015 mol); Cu(OH), (0,006 mol).
Nung két tua trong khong khi:

4Fe(OH), + O, —"—5 2Fe,0, + 4H,0

} = 2.0gNoy), 2 0cuNoy), T 4N AINO, ), < DvoH

0
Cu(OH), —— CuO + H,0

BINT F 0,015
— Nge(OH), = 2NFe,0, = NFe,0, = — = 0,0075 mol

2
BINT Cu
_— = —
Neyom)y, = Newo = Neyo = 0,006 mol

Z=Mmp, o, + Mg, =160.0,0075+80.0,006 =1,68 gam

2.
Qui d6i Q thanh: Fe (a mol); S (b mol).
Mg, + Mg =mg = 56a+32b=3,32 (I)

So dd phan tmg:
+2
0 NOT
—
Fe 0,145 mol
a mol + H?\ISO 3+ +
3
, [ |F. H + Ba(OH), (@) {Fe(OH)3} L {Fe203 }
S +6 4 >
> S 0%, NO; BaSO, BaSO,
b mol %dd,——JT t gam ran
3,32 gam Q

Cac qua trinh nhuong, nhan electron:

0 +3
Fe — Fe + 3e

3 +5 +2
a— 4N + 3¢ — N
S5 S 4+ 6e 0,435 < 0,145
b 6b

BB 5 33+6b=0,435 (II)

Tohop . AD oo — 0,025 mol : b = 0,06 mol

BTNT Fe nFe — 2-nF6203 = nFe203 = % = 0,0125 mOI

— —

t=Mg, o, +Mpg0, =160.0,0125+233.0,06 =15,98 gam
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LU V5 D3 — Hanh phiic khong & dau xa ma & chinh sy vun dip tirng ngay ciia chiing ta cho né
Bai 4 (1,5 diém)
Hon hop X gdm Fe>O3, CuO va MgO. Trong hdn hop X, nguyén té oxi chiém 27,5% khéi lwong. Cho

3,84 gam hdn hop X tac dung vira du v6i 50 ml dung dich Y chira HCI va H2SO4 thu duoc 8,37 gam hon hop
mudi khan.

a) Tinh ndng d6 mol cua cac axit trong dung dich Y.
b) Dan cham H, qua 0,23 mol hon hop X nung néng, sau khi phin tng xay ra hoan toan thu duoc 2,97
gam H,0. Tinh phén tram khéi lugng ciia cac chat trong hdn hop X.

Huwéng din
a)
3,84.27,5%

My 10ai (x) T Mox) = Mx = My 11 () 16.0,066 =3,84 = m,; loai (X) = 2,784 gam
Dit s6 mol cac axit trong Y: HCI (a mol); H2SO4 (b mol).

So dd phan tng:
Fe,O HCl FeCl., Fe,(SO,)
23 m 3 2 473
CuO 11,50, [~ {CuCla: CuSO, ¢+ H,0
MgO e MgCl,, MgSO,
3,84 gam X T 8,37 gam mudi

Myim Jogi =2,784 gam
ngp (X) = 0,066 mol

LTO)rlﬂzo =g x) = Ny,o = 0,066 mol

— I Sy + 20y 50, = 2.0y,0 = a+2b =2.0,066 (I)

M g M-+ o = M = 2,784435,5.2+96b =8,37 (I

b .00, 4 = 0,06 mol ; b = 0,036 mol
Nong d6 mol cic axit trong dung dich Y:

0,06
0,036
CM,H2504 = 0 05 :0,72 M

b)
Dit sb mol cac chit trong 3,84 gam X: Fe03 (x mol); CuO (y mol); MgO (z mol).
Mg o, Moy + My = My = 160x +80y +40z = 3,84 (I)

Dit sb mol cac chit trong 0,23 mol X: Fe;Os3 (kx mol); CuO (ky mol); MgO (kz mol).
Nge 0, TNeyo +Nygo = Nx = kx+ky+kz =0,23 (IIT)
Trong X, MgO khong bi Hz khr:
Fe,0, + 3H, —" 5 2Fe + 3H,0 (1)
kx — 3kx mol
Clo+ Hy—"5 Cut HO (2
ky — ky mol
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2,97
Ny o =3kx+ky = T

= 3kx+ky =0,165 (IV)

(II) N kx+ky+kz 0,23 _ x+y+z 0,23
Iv) 3kx + ky 0,165 3x+y 0,165

V)

Té hop (), dD), (V) _ 399 R 1971 |:7= 1023
79000 "7 79000 39500
Phén tram khéi luong cac cht trong X:
160. 22
%omp, o, =——22900 1009 =21,04%
293 3,84
0. 1971
%om gy =—12990 100% = 51,98%
3,84

Pom 0 =100% —21,04% —51,98% = 26,98%

Bai 5 (1,5 diém)

Pem hoa tan 17,06 gam hdn hop A gdm 3 mudi khan 1a BaClp, NaySO4, MgSO4 vao nudc (du) thiy tao
ra két tia B va dung dich A1. Loc két tua B, dung dich A1 chi chira 2 mudi clorua. Cho dung dich A1 tac dung
v6i 50ml dung dich NaOH 1,0M tao két tiia As va dung dich A4. Pem nung A3z & nhiét d6 cao dén khi khdi
luong khong doi thu dwoc mi gam chat ran Z. Dung dich A4 duoc trung hoa hoa toan bang dung dich HCI (vira
du) dugc dung dich As, dung dich nay phan tng vira da v6i 110ml dung dich AgNOs 1M tao ra lugng két tia
t6i da 1a mz gam. Tim gia tri ciia m1, ma.

Huwéng din
Dit sb mol cac chit trong A: BaCl, (a mol); Na2SO4 (b mol); MgSO4 (c mol).
Mp,cy, + My, 50, FMyeso, = Mp = 2082 +142b+120c =17,06 (I)

Hoa tan A vao nudc:
BaCl, + Na,SO, — BaSO, 4 + 2NaCl

b <~ b—> 2b mol
BaCl, + MgSO, — BaSO, 4 + MgCl,
c «—Cc—o> c mol

Dung dich A; chi chira 2 mudi clorua = BaCl, phan tmg vira dit véi NaaSOs va MgSOs.
=a=b+c (Il)
Dung dich A; gdm: NaCl (2b mol); MgCla (¢ mol).
Dung dich A tac dung véi dung dich NaOH:
N0 = 0,05.1=0,05 mol

Phuong trinh hoa hoc:
MgCl, + 2NaOH — Mg(OH), { + 2NaCl
c—> 2c c 2c mol

Két tha Az : Mg(OH)2 (c mol).

Dung dich A4 : NaCl (2b + 2¢) mol; NaOH du (0,05 — 2¢) mol.
Nung Az dén khéi luong khong doi:

Phuong trinh hoa hoc:
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0
Mg(OH), —— MgO + H,0

c—> c mol
Chét ran Z : MgO (c mol).
Trung hoa dung dich As:
Phuong trinh hoa hoc:

NaOH + HCI —> NaCl + H,0

Dung dich As: NaCl (2b + 0,05) mol.
Dung dich As tac dung vura du voi dung dich AgNOs:
NAgNO, = 0,11.1=0,11 mol

Phuong trinh hoa hoc:
AgNO; + NaCl — AgCl{ + NaNO,
0,11—> 0,11 0,11 mol

M, = m o =143,5.0,11=15,785 gam
Nyyeq =2b+0,05=0,11 (III)

10hep ®. (0. (D _, 5 = 0,05 mol ; b=0,03 mol ; ¢ =0,02 mol
m,; = My,q =40.0,02=0,8 gam




