Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no
HSG CAU GIAY 2020 - 2021
Cau I (6,5 diém)
1. Hoan thanh so dd bién hoa sau va viét cac phuong trinh héa hoc minh hoa:
A +E

c—= = CuSO, —>F——>G——>A— >B—>C D

2. Tim cac mudi X, Y, Z biét:

— Muébi X tac dung véi dung dich HCI hay tac dung véi dung dich NaOH déu c6 khi thoét ra.

— Mudi Y tac dung véi dung dich HCI cé khi thoat ra, con khi tac dung véi dung dich NaOH sé tao thanh két
tua.

— Muéi Z tac dung véi dung dich HCI va tac dung véi dung dich NaOH déu tao thanh két taa.

Viét cac phuong trinh héa hoc minh hoa.

3. C4 6 lo dung céac dung dich trong suét, khdng mau: H2S04, K2S04, KOH, BaCl,, ZnCl,, MgCly. Chi dung
thém phenolphtalein. Hay trinh bay céch nhan biét cac lo dung cac dung dich.

Huéng dan

1.

Cac chat thoa man: Cu(NO3z)2 (A); Cu(OH)2 (B) ; CuO (C); Cu (D); CuCl, (G); CuCOs (F); H2S04 (E).

Cac phuong trinh héa hoc:

0
Cu(NO,), (rdn)+ H,S0, (dac) ——» CuSO, + 2HNO, T
A E
Cu(OH), + H,S0, — CuSO, + 2H,0
B E
CuO + H,S0, — CuSO, + H,0
c E
0
Cu + 2H,80, (dic) ——> CuSO, + SO, T + 2H,0
—

D E

CuSO, + Na,CO; — CuCO, { + Na,SO,

H_/
F

CuCO, + 2HCI — CuCl, + CO, T + H,0

T T
CuCl, + 2AgNO; — 2AgCl{ + Cu(NO,),
— —_—
G A
Cu(NO;), + 2KOH — Cu(OH), ¥ + 2KNO,
A B

[ —

0
Cu(OH), —— CuO + H,0
C
B

0
CuO + H, —— Cu + H,0
C D
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2.
— Chon cac mudi: (NH4)2COs (X); Ca(HCO3)2 (Y); AgNOs (2).
— Céc phuong trinh héa hoc:
(NH,),CO; + 2HCI — 2NH,CI + CO, T + H,0
(NH,),CO; + 2NaOH — Na,CO; + 2NH, T + 2H,0

Ca(HCO;), + 2HCI — CaCl, +2CO, T + 2H,0
Ca(HCO;), + 2NaOH — CaCO; | + Na,CO, + 2H,0

{AgNO3 + HCl — AgCl{ + HNO,

2AgNO, + 2NaOH — Ag,0{ + 2NaNO; + H,0

3.
— Trich mdi dung dich mét it lam mau thi.
— Nh¢ vai giot phenolphtalein vao cac mau thi:
+ Mau thir nao 1am phenolphtalein hda hong 1a dung dich KOH.
+ C4c mau thr con lai khong 1am d6i mau phenolphtalein: H2SO4, K2SO4, BaClz, ZnClz, MgCla.
— Nho tir tir ¢én du dung dich KOH vao cac mau thir khong lam d6i mau phenolphtalein:
+ Mau thtr nao thu duoc két tua tring khong tan trong KOH du 1a dung dich dich MgCly:

MgCl, + 2KOH — Mg(OH), { + 2KCl

trang

+ Mau thtr nao thu duoc két tua tring, két taa ting dan dén cuc dai, sau d6 tan dan va tan hét khi KOH du 1a
dung dich ZnCly:

ZnCl, + 2KOH — Zn(OH), ¥ + 2KClI

tring

Zn(OH), + 2KOH — K,ZnO, + 2H,0

+ Cac mau thir khong cé hién tuong gi: H2SO04, K2SO4, BaCl,.
— Cho cé4c dung dich H2S04, K»SO4, BaCl, vao két tia Mg(OH) thu duoc & trén:
+ Mau thir hoa tan két tua 1a H2SO04:
Mg(OH), + H,SO, - MgSO, + 2H,0
+ C4c mau thir khong hoa tan dugc Mg(OH), 1a cac dung dich: K2SO4, BaCl,.
— Nho dung dich H2SO4 vao céc dung dich K2SOs, BaCly:
+ Mau thtr nao thu duoc két tua tring la dung dich BaCly:
H,SO, + BaCl, — BaSO, { + 2HCI
+ Mau thir khng hién tugng gi 1a dung dich KSOa.
Cau II (3,0 diém)
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Hinh v& bén mo ta thi nghiém diéu ché va thu khi
X.

1. Xac dinh khi X, dung dich Y va cho biét vai
trd cua béng tam dung dich Y.

Viét cac phuong trinh héa hoc minh hoa.

C6 thé thay dung dich H2SO4 dic trong thi
nghiém nay bang dung dich HCI dac dugc
khéng? Giai thich.

_-Bong tam dung dich Y

Khi X

\

2. Hon hop khi A gom khi X va khi oxi c6 ti khdi so véi hidro 1a 20. Pun néng hdn hop khi A véi xdc tac
V,0s, sau mot thai gian thu dugc hdn hop khi B ¢6 ti khéi so véi hidro 13 22,22,
a. Tinh thanh phan phan tram vé thé tich cac khi trong cac hdn hop A va B.
b. Tinh hiéu suat caa phan tng xay ra khi dun néng hdn hop khi A ndi trén.
Huoéng din
1.
— Céc chat thoa man: SOz (X), NaOH (Y).
Na,SO; + H,S0, — Na,S0, + SO, T + H,0
— Khi SO 1a khi doc, thoat ra s& gay 6 nhiém méi truong, dé han ché SO, thoét ra mdi truong khi lam thi
nghiém ngudi ta ding bong tam dung dich kiém dé hap thu khi SO>:
SO, + 2NaOH — Na,SO, + H,0
— HCI dé bay hoi nén khi thay thé H,SO4 dic bang dung dich HCI dic thi khi SO, thu duoc sé& 1an khi HCI va
hoi nudc = Khoéng thé thay thé dung dich H2SO4 dac bang dung dich HCI dic.
2.a.
— Xét hon hop khi A:
Ma =20.My, =20.2=40

B Ngo, +Ng, =1 Ngo, =0,25 mol
Lay :n, =1 mol=

Phan tram thé tich céc khi trong A:

TV, =22 100% = 25%
2

%N, =100%—25% =75%
— Nung A véi xuc tac V20s:
250, + 0, T2 250, (*)
t

-B gém: SO3, SO du, Oy du.
— So dd phan tng:

Chemistry khéng ¢ ddu xa ma ¢ chinh trong tim ching ta
3



Lua V39 DA — Hanh phic khdng ¢ dau xa ma é chinh sy vun dip tirng ngay caa ching ta cho no

SO,
0,25 mol SO3
E—

0, SO, du, O, du
0,75 mol Mo —

. B (MB = 44,44)

&)mA =mpg = myg =40 gam
~myg 40

ng = ~ 0,9 mol
Mp 44,44

— Theo (*) 2 mol SO2 phan g v6i 1 mol O2 tao ra 2 mol SOz = Ny yizm =No, (pi)

= No, (pi) =1-0,9=0,1 mol

Theo (*) _ _ B B
>Ng0, (pi) = Ns0, = 2N, (pr) = Ns0, (pi) = Nso, = 0,2 mol

— B gom: SO3 (0,2 mol); Oz du (0,65 mol); SOz du (0,05 mol).
Phan tram thé tich céac khi trong B:

WV =22 100% =22.22%
503 O 9

]

v, =29 100% = 72,22%
%2 0,9

b

%Vso, =100%—22,22% ~72,22% = 5,56%

2.b.
n o A4 n o A4
50, (;‘m ) _ 0’225 <% (bldn diw _ 0,75 = Hiéu suat phan tng tinh theo SO,
n v 0,2
H=—20Y 1609, =22 100% =80%

D50, (ban dau) )
Céu III (2,5 diém)
Khir hoan toan 46,4 gam mot oxit sat bang V lit khi CO thu dwoc hdn hop khi X ¢ ti khdi so véi Hz 1a 20,96.
Suc hdn hop khi X vao dung dich chira 0,835 mol Ca(OH), dén khi phan ting xay ra hoan toan, thay xuat
hién 80 gam két tua tring. Tim cdng thirc cua oxit st va tinh V, biét cac khi do & dktc.
Huéng dan
Pit cong thic cua oxit sit 1a FexOy.
Xét giai doan CO khir FexOy:
Mx =20,96.M;, =20,96.2=41,92 =M, =28 <Mx =41,92 <M, =44
= X gom CO,, CO du
So d6 phan tng:
0 { Co, }
CO + FexOy —> Fe + (*)
V it CO du

—
46,4 gam —
X
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So 6 duong chéo_, 'cO(dw) _ _Mco2 —Mx _ 44—-41,92 _ 13
nC02 MX _MCO(du’) 41,92—28 87

Xét giai doan cho X vao dung dich Ca(OH):

80

(%)

Trong X, chi c6 CO phan ung véi dung dich Ca(OH):
Truwong hep 1: Ca(OH), du
So d6 phan tng:
CO, + Ca(OH), — CaCO,; < + H,0

= =
———— >N, = Ngyco, = Neo, 0,8 mol
No(Fe,0,) = Nco, = No(Fe,0,) = 0,8 mol
mFe(FeXOy) + mO(FexOy) = mFeXOy = mFe(FeXOy) + 16-0,8 = 4‘6,4 = mFe(FexOy) = 33,6 gam

ey sxiy=npg ing :>X:y=33’66:0’8:>><1y=314

= Oxit sat 1a Fe;0,

sy 1 1 n 1 2
Theo (), lco(dw) :_3:> CO(du) :_3:”1c0(du> :5_ mol
nco, 87 08 87 435
52 80
80 1792

V = Voo = 22,4 =~ it = 20,60 It

Truomng hep 2: Ca(OH). hét, phan ng tao 2 mudbi
So do6 phan tng:
CO, + Ca(OH), — CaCO, { + Ca(HCO;), + H,0
0,835 mol 0,8 mol

BTNT Ca
IlCa(OH)z rlCaCO3 nCa(HCO3)2 0’ 835 O’ 8 nCa(HCO3 )

= Ny pco,), = 0,035 mol

—E 5000, =Neyco, +20cumco,), = Neo, = 0:8+2.0,035=0,87 mol

mFe(FeXOy) + mO(FexOy) = mFexOy = mFe(FexOy) + 16.0, 87 = 46,4 = mFe(Fexoy) = 32, 48 gam

Trong Fe, Oy 32,48
——— 2 X!y=Np Ng=>X!y=

:0,87T=>x:y=2:3

= Oxit sat 1a Fe,0,

Theo (¥+) nCO(dll') _E:M—Eznco(d )—0 13 mol
4 - - u) — Y

nco, 87 087 87
V=V =1.22,4=22,4 lit
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Cau IV (2,25 diém)
A 1a dung dich H2S04, B 1a dung dich NaOH. Tinh ndng d6 mol cia A va B biét:
— Thinghiém 1: Tron 300 ml dung dich A vai 500 ml dung dich B thu dugc 800 ml dung dich C. Cho qui
tim vao dung dich C thay qui tim chuyén thanh mau xanh. Nho dung dich HCI 3M vao 200 ml dung dich C
cho dén khi qui tim chuyén lai thanh mau tim thay ton hét 25 ml.
— Thinghiém 2: Tron 500 ml dung dich A vai 300 ml dung dich B thu dugc 800 ml dung dich D. Cho qui
tim vao dung dich D thay qui tim chuyén thanh mau do. Nho dung dich KOH 2,5M vao 160 ml dung dich D
dén khi qui tim chuyén lai thanh mau tim thay ton hét 88 ml.
Hwéng dan
— Pat nong do mol cac dung dich: H2SO4 (x M); NaOH (y M).
— Thinghiém 1:
Dung dich A tac dung véi dung dich B:
H,SO, + 2NaOH — Na,SO, + 2H,0 (1)
Dung dich C Iam qui tim hoéa xanh = Dung dich C géom: Na,SO4, NaOH du.
Dung dich C tac dung véi dung dich HCI:
HCI + NaOH — NaCl + H,0 (2)

200 ml dung dich C phan tng véi 25 ml dung dich HClI =800 ml dung dich C phan ung véi (800/200).25
ml = 100 ml dung dich HCI.
Xét ca qua trinh:

— 0B s non =20y g0, + N = 0,5y =2.0,3x+0,1.3 (D)

— Thinghiém 2:
Dung dich A tac dung véi dung dich B:
H,SO, + 2NaOH — Na,SO, + 2H,0 (3)
Dung dich D lam qui tim héa ¢ = Dung dich D gém: Na2SO4, H2SO; du.
Dung dich D tac dung véi dung dich KOH:
H,SO, + 2KOH — K,SO, + 2H,0 (4)
Xét ca qua trinh:
0.3 899 0,088.2.5)
2 2

_Meo @) o Dneon | PKoH ) 5y
H,S0, 5 > ’

Tohop @A),y — 2M; y =3M
Cau V (2,75 diém)
Cho 20 ml dung dich Na,CO3z (D = 1,392 g/ml) vao 25 gam dung dich X gom MgCl; va CaCl, ti khi két
thic phan ung thu duoc 2,84 gam két tua A va dung dich B. Loc ldy két taa A, sau d6 thém 6 ml dung dich
HCI 5M vao dung dich B thay c6 sui bot khi va thu duoc dung dich C. Pé trung hoa dung dich C can 5 ml
dung dich KOH 2M. Mt khéc, lay A cho vao dung dich HNOjz du thu duwoc 672 ml khi (dktc). Tinh ndng do
mol cua dung dich Na,COj3 ban dau va nong do phan tram céc chat trong dung dich X va dung dich B.
Hwéng dan
— Dung dich Na,CO3 tac dung vai dung dich X:

MgCl, + Na,CO; — MgCO, { + 2NaCl (1)

CaCl, + Na,CO; —> CaCO; 4 + 2NaCl ~ (2)
— Két tia A gom: MgCO3s, CaCOs.
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— Dung dich B téc‘dung véi dung dich HCI thu duoc khi = Dung dich B c6 Na,COs du = MgCly, CaCl, hét
= Dung dich B gom: NaCl, Na,COs du:
Na,CO; + 2HCI — 2NaCl + CO, T + H,0 (3)
— Dung dich C phan ung dung dich KOH = Dung dich C gom: NaCl, HCI du:
HCl + KOH — KCl + H,O0 (4)
— A tac dung véi dung dich HNOs3 du:
MgCO; + 2HNO, — Mg(NO,), + CO, T + H,0 (5)
CaCO, + 2HNO; — Ca(NO;), + CO, T + H,0 (6)

Theo (3), (4) _ —6 = —5
>Ny = 2.0y, c0, (8) T Nkon = 1000 3 =2.0Ny,c0, B) 1000 2

BINT C 0,672
—— > 1INa,CO; (ban ddu) — PNa,CO; (B) T 10, (5,6) = MNa,CO; (ban diu) = 0,01+ 4 =0,04 mol

b

— Néng d6 mol caa dung dich Na,CO3 ban dau:

0,04
M, N3.2C03 = m = 2M

841150, +100Nc,c0, =2.84 g, =0.01 mol
ﬂ—mMg@ +Neyc0, = 02’5—742 - {nCaC% =0,02 mol
— Nong do phan tram cac chat trong dung dich X:
C%(MgCl,) = 95'20’01 .100% = 3,8%

C%(CaCl,) = %.100% =8,88%

— Nong d6 phén tram céc chat trong dung dich B:

BINT Cl Nnact B) = 2-0igcr, + 200, = Naar By = 2:0,0142.0,02 = 0,06 mol

C%(NaCl) = w.m% —7.02%

C%(Na,CO;) = %.100% =2,12%

Cau VI (3,0 diém)

Cho 20 gam hdn hop X chira Mg va kim loai R vao dung dich HCI du. Sau khi phan ung két thic thu duoc
11,2 lit khi Ha (dktc).

Mit khac, cho 20 gam hdn hop X trén tan hoan toan trong dung dich H2SO4 dic, nong, du thu duoc dung
dich Y va 14 lit khi SO (san pham khtr duy nhat ¢ dktc).

Tim kim loai R va tinh thanh phan phan tram vé khéi heong tirng chét c6 trong hdn hop X.

Hwéng dan

Sb mol céc chat la:
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11,2
Ty = 22.4

14
n =——=0,625 mol
392 729 4

b

=0,5 mol

Trwong hep 1: R la kim loai tac dung vai dung dich HCI
Pit s6 mol cac chat trong X 1a Mg : amol ; R : b mol
Xét giai doan X tac dung vai dung dich HCI:

Céc phuong trinh héa hoc:
Mg + 2HCI — MgCl, + H,T
a—> a mol
2R + 2nHCI — 2RCl, + nH,T
b— n_b mol
2
nb
= ny, =a+?=0,5 (D
Xét giai doan X tac dung vai H2SO4 dac:
Cac phuong trinh hoéa hoc:
0
Mg + 2H,S0, (dac) —— MgSO, + SO,T + 2H,0
a—> a mol

0
2R + 2mH,S0, (dic) ——> R,(SO,),, + mSO, T + 2mH,0

b— m_b mol
2

=g, =a+ me = 0,625 (II)

My, + Mg =My = 24a+Rb =20 (I1I)

Véi:n=1;m=2

a= 0,375 mol
Theo (. AD. A o Jy — (.25 mol
R =44 = Loai
Vé6i:n=2;m=3
a = 0,25 mol
Theo (), ID. D J4y — .25 mol
R =56 (Fe)
Phan trim khéi lugng céc chat trong X:
24.0,25

Tomy;, = 2—0.100% =30%

Y%mg, =100% —30% =70%
Truwong hep 2: R 1a kim loai khéng tac dung véi dung dich HCI
Xét giai doan X tac dung vai dung dich HCI:
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Phuong trinh hoa hoc:
Mg + 2HCI — MgCl, + H,7T
0,5 <~ 0,5 mol

= 1y, =0,5mol

Xét giai doan X tac dung vai HSO4 dac:
Céc phuong trinh héa hoc:

0
Mg + 2H,S0, (dac) —— MgSO, + SO,T + 2H,0

0,5—> 0,5 mol
0
2R + 2xH,S0, (dac) ——> R,(SO,), + xS0,T + 2mH,O
ng — X';R mol
. 2
= ngo, =0,5+ 2R =0,625= x.ng =0,25= ng = 025 ol
X
0,25 x=2
my, + Mg =my = 24.0,5+R. =20=>R=32x=
X R =64 (Cu)

Phan tram khéi lugng céc chat trong X:

gom,, =293 1009 = 60%
Mg ™ 90

%m ., =100% —60% = 40%
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