SO GD&DT HAI DUONG KY THI NANG KHIEU LAN IV
TRUONG THPT CHUYEN NAM HOQC 2019 - 2020
NGUYEN TRAI MON: Héa hoc KHOI 10

) , j Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)
DPE CHINH THUC (Dé thi ¢6 02 trang, gom 10 cau)

Ngay thi: 11 thang 05 nam 2020

Cau 1: (2 diém)
1. Viét cac phuong trinh di¢n li khi cac chat sau tan trong nudec:

HCI; CaCly; CH3COOH; HsS; H2SO4; Ba(OH)2; Alx(SO4); HCIO.
2. Trong mét hé c6 can bang 2SOy + Oz —— 2SO0s) * dugc thiét 1ap & 450 K nguoi ta Xac
dinh dugc cac p suat riéng phan sau day:

P, =0,124.10°Pa; P, =0,375.10°Pa; P, =0,501.10°Pa

a. Tinh hang s can bang Kp va AG® cua phan tng ) ¢ 450 K.
b. Tinh lugng Oz va SOs, biét hé c6 500 mol SO,
Cho: Ap suat tiéu chuan Po = 1,013.10° Pa; R = 8,314 JK'mol; 1atm = 1,013.10° Pa.
Cau 2: (2 diém)

Trong dung dich nuéc, chat A bi phan hay phuong trinh:

A+2H0 - 22X +YZ (1)

Trong dung dich lodng, hing s toc d6 caa phan ng tai 350 K 1a ky = 4,00.10° s™.

1. Cho biét bac cua phan ung ().

2. Tinh thoi gian can thiét, t1, dé 80% luong A bi phan hity & 350K.

3. Tinh hing s6 téc do cua phan tng, ke, tai 300K va thoi gian can thiét, to, dé 80% luong A bi
phan hay & nhiét do nay. Biét nang lwong hoat hda cua phan ang 1a 166,00 ki.mol™* va khong phu
thuoc vao nhiét do.

4. Khi c6 mat chat xdc tac, hiang sé téc do cua phan wng phan hay tai 300 K 1a ko' = 3,00.104 s,
Gia sur thira s6 tan s khong thay doi, tinh nang lugng hoat hda cua phan ¢ng khi c6 mit xuc tac.
Cau 3: (2 diém)

Cho phan ng: NH4HS (1) [ NH3 (k) + HoS (k). Cho biét:
Hop chat HO (kJ/mol) sO (J/K.mol)
NH4HS (1) ~156,9 113,4
NH3(K) — 459 192,6
H2S (k) — 20,4 205,6

1. Hay tinh AH298 ,AS%gs va AG®gg ctia phan tng trén

2. Hay tinh hing sé can bing Kp tai 25°C caa phan ang trén

3. Hay tinh hing sé can bing Kp tai 35°C cia phan tng trén, gia thiét AH® va AS® khang phu thuac
nhiét do.

4. Gia sir cho 1,00 mol NHzHS (r) vao mét binh trong 25,00 L. Hay tinh ap suat toan phan trong binh

chira néu phan ting phan huy dat can bang tai 25°C. Bo qua thé tich cia NH4HS (r). Néu dung



tich binh chira 12 100 Iit, hdy tinh lai 4p suat toan phan trong thi nghiém trén.

Cau 4: (2,5 diém)

1. Hap thy hoan toan 0,010 mol khi HS vao nudéc cét, thu dugc 100,0 mL dung dich A.

Tinh nong do6 can bang cua cac ion trong dung dich A. pKai(H2S) = 7,02; pKa2(H2S) = 12,90.

2. M6t dung dich X gédm CH3COOH (HAc) 0,010 M va NH4CI 0,200 M. Tinh pH cua dung dich X.
Cho: Ka (CH3COOH) = 1,0.1047 ; Ka(NH4*) = 1094,

3. Dung dich Y 1a hdn hop ctia NazS va NazSOs ¢6 pH = 12,25.

a. Tinh d0 dién li o ciia ion S~ trong dung dich Y.
b. Tinh thé tich dung dich HCI 0,04352 M phai dung dé khi thém (rat cham) vao 25,00 ml dung dich Y
thi dung dich thu dugc c6 pH bang 9,54.
Cho: pKa:H2S 7,00 ; 12,90. pKa: H2SOs 1,76; 7,21
Cau 5: (1,5 diém)

1) Tinh pH cua dung dich Na;A 0,022 M.
2) Tinh dd dién li cua ion A% trong dung dich NazA 0,022 M khi c6 mat NHsHSO4 0,001 M.

Cho: pKa(HSO;): 2,00; pKa(NHZ): 9,24; pK =5,30; pK =12,60.

al(H,A) a2(H,A)




SO GD&DPT HAI DUONG
TRUONG THPT CHUYEN

NGUYEN TRAI

KY THI NANG KHIEU LAN IV
NAM HOQC 2019 - 2020
MON: Héa hoc KHOI 10

Thoi gian lam bai: 180 phiit (khéng ké thoi gian giao dé)

DAP AN (Dé thi ¢6 02 trang, gom 10 cau)

Ngay thi: thang 02 nam 2020

NOQI DUNG

PIEM

11

Céc phuong trinh dién li khi cac chét sau tan trong nuéc:
HCI; CaCly; CH3COOH; HsS; H2SO4; Ba(OH)2; Alx(SO4); HCIO.
a) HCI [ H* + CI
b) CaCl, » Ca** + 2CI
C) CHsCOOH [] CH:COO" + H'
d) HS [0 H" + HS
e) HS O HY + §%

0,5

11

) H:S0s — H' + HSOs
9) HSOs — H' + S04~

h) Ba(OH), — Ba** + 20H

) Al(SOs)s — 2APR* + 350,
Kk HCIO 0 H cClo

0,5

1.2

P25103 N B (0,501x10°)

Kp =
P2, x Py P (0,375x10°%)* x (0,124 x10°)

K=KpxPy" = K =1,439.10* x (1,013.10°) = 14,58.
AG° =-RTINK = AG®=-8,314 x 450 x In (14,58)
=-10025,4J.mol™* =-10,025 kJ.mol*

Kp = =1,439.10*Pal

0,5
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500

= n, = ——— x 0,124 = 165,33 mol
0,375

x P o

n, = ",

n
% P

0,
0,
n
N, i)szSOz: N, - 50 | 0,501 = 668 mol
F’SOZ 0,375

=N tong cong = 1333,33 mol= P tdng cong = 1X105 Pa

0,5

2.1

Vi ki = 4,00.10° s nén phan ung la bac 1.

0,5

2.2

Vi phan ng 1a bac 1, nén:
1 a 1 a

tl = — n = 3 |n
0,2a 4,00.10° 0,2a

” =40235,95s=11,18h.
1

0,5

2.3

Ta c0: Inﬁ:5 1 1 , thay s6 vao ta duoc:
k, R{T, T,

k, 166.10°
410° 8314

1 1 suy ra: kp = 2,971.10° s,
350 300

0,5




2.4

-E,
O 300K: - Khi khong c6 xuc tac: K, = A.eRT (1)

,E'a
- Khi c6 xuic tac, vi thira 6 tin s§ khong thay ddi nén: k, = A.eRT (2)

E -E

a a

K ,
Tir (1) va (2) ta dugc: k_2 =€ R thay sb vao ta duoc:
2

E,-166

2,971.10° _ 53410730
3.10* '

Suy ra: Ea> = 91,32 kJ.mol ™.

0,5

3.1

AHO =459 -20,4 - (- 156,9 ) = 90,6 kJ/mol
ASO = 192,6 + 205,6 — 113,4 = 284,8 J/K.mol

AGO = AHO — T. ASO = 90600 — 298,15 x 284,8 = 5687 J/mol = 5,687 kJ/mol

0,5

3.2

AGY = —RT.INKy = — 5687 = — 8,314 x 298,15 x In K.

= K3=0,1008 Kp=Ka=0,1008 atm?.

0,5

3.3

Tuong tu tai 350C, AGO = AHO — T. ASO = 2839 J/mol

nén Ka = 0,3302 va Kp = 0,3302 atm?.

0,5

3.4

Do P (toan phan) = P (NH3) + P (H2S) = P (NH3) = P (H2S) = 0,5P (toan phan)

Kp = [0,5P (toan phan)]2 = 0,1008 = P (toan phan) = 0,635 atm

56 mol khi = £ = 0.635x25 _ o )
RT _ 0,082x 298

= s6 mol NH4HS =1 - 0,5x0,65= 0,675

* Néu dung tich binh 100 L thi $6 mol khi = % = 2.6 mol
, X

s6 mol NHgHS =1 - 0,5 x 2, 6 = — 0,3 —» khong con chét rin

Khi d6 1 mol chét rin chuyén hét thanh 2 mol chat khi nén

P (toan phan) = TR1 = 2x0,082x298 _ 5 g 2im
Y 100

0,5

4.1

Nong do caa H2S trong dung dich A: C =0,10 M.
Do Ka1(H2S) >> Kaz(H2S) va C.Kai(H2S) >> Kw, do vay co thé bo qua can biang
phan li nic 2 ciia H,S va can bang phan li cia H,0. Can bang chinh quyét dinh pH
trong dung dich la:

HS = H* + HS Ka=10702
[] (0,1 —x) X X
= [H+] = [HS]=x=10%*%; [S?*]=10"2°M.

0,5

4.2

Tinh pH cua dung dich X
NHsCl —» NHs* + ‘C| i
Trong dung dich c6 cac can bang sau:
HAc — Ac + H* Ky=10"47°

NHsf —— NH: + H*  K;=10"%%

0,5




H:O —— H' + OH  Ky=10%
KiC1 >> KaCo, Kw
Bo6 qua su phan li cia nude va NH4*, tinh theo:

HAc — Ac + H* Ky=10"476
C 0,01
[] 0,01 - x X X
Theo dltdkl taco:  — XX _ —107476
(0,01+x) °

x=[H']=4,083.10* =  pH=3,39.

4.3.a | Goi C1, C2 1a ndng d6 ban dau cua S? va SOs> .
Na;S — 2Na* + S*
- 2C1 C1
Na;SO; — 2Na* + SO%*;3
‘ - 2C, C 0,5
Ta c6 céac can bang :
S* + H,0 5 HS + OH Kpy = 10" (1)
HS + HO0 5§ H:S + OH’ Kpz = 107 (2)
SO%; + H20 S HSO3 + OH K’py =107 3)
HSO3 +H20 S H;SO3 + OH K’he =102 4)
H,0 5 H* + OH Kw = 104 (5)
Nhan xét, pH = 12,25, mdi truong kiém => bé qua sy phan ly cua nudc.
Ap dung dinh luat bao toan nong d6 dau ddi voi S? va SOz ta co.
Ci =[S*]+ [HS] + [H2S]
= A 4. [HS_] Kal — 525 — - 3 A A
Mat khac, ta co: = = 10> => [HS] >>[H2S] bo qua nong do
[H,S] [H7]
[H2S] so vai HS .
=>Cy = [$*] + [HS] =[S*](1+ Ka*.[H"])
= [S?] (1 +10°%5) .
C2=[SO%*3] + [HSO3] + [H2S03]
= [SO%3] (1+ K™ [H'] + (K'ar.K’a2) L.[H']?)
= [SO%5] (1+ 1052 + 107%55) ~[SO%3]
= SO%;3 khong dién ly.
S* + H,0 5 HS + OH Kpy = 10" (1)
c® C
[ Ci-x X X
V6ix=[OH ] =101 M
2
Koi= —>— = 100 => C;-10%7 = 1024
C,—x
=> C1=2,176.102 M 05
Goi o 1a do dién ly cua S%. Taco :
_ 2— -1 -12,25
o = [HS"]1 _  [ST1K, ;110 = 81.7%.
C, [Sz_](l + K,, .10_12‘25)
30 TaipH =954, => L2 1 Ka _yppse
[H,S] [H]
[SZ:] — Ka2 :10—3,36 05
[HS"] [H'] ’

= Dang ton tai chinh trong dung dich 1a HS"
= C0 thé bo qua ndng do [S*] va [H2S] so vai ndng d6 cua [HS] .
C2=[S0%3] + [HSO3] + [H2S03 ]=[SO%3](1 + Ko [H'] + (Ka1.K’22) L. [H']?)




=[SO%3] (1+102% + 1070%) ~[SO%3]
= SO3? chua phan ung .
Vay khi thém dung dich HCI vao dung dich X da xay ra phan ung sau:
H* + S¥ > HS
= 25.2,176.102 = V.0,04352 =V =125ml

51 |A* + HO 5 HA + OH Ko = 104 (1)
HA + HO S HS + OH" Kbz = 1087 (2)
H.O S H" + OH Kw=10%* (3)
Vi Kp1.C >> Kpz.C >> Ky — pH ctia hé duoc tinh theo can bang (1): 05
A> + HO S HA + OH Kps = 1014 ’
C 0,022
[T 0,022 -x X X
[OH]= x =0,0158 (M) — pH = 12,20
5.2 | Khic6 mat NH4HSO4 0,0010 M:
NH;HSOs — NH, + HSO,
0,001 0,001
Phaning: HSO, + A% 5 HA + SO; K;=10'6
0,001 0,022
- 0,021 0,001 0,001
0,5
NH, + A* 5 HA + NH; K;=10%%
0,001 0,021 0,001
- 0,020 0,002 0,001
H¢ thu dugc gom: A% 0,020 M; HA" 0,002 M; SO~ 0,001 M; NH30,001 M.
Céc qua trinh xay ra:
AZ + H:0 S HA + OH  Ku =10 (4)
NHs +H,O0 S NH; + OH K, =10%7 (5)
HA"+H0 S H A + OH  Kpe=10%"  (6)
SO +H0 S HSO, + OH K, =102 (7)
HA® S HY + A% Kaz = 1012° (8)
So sanh cac can bang tir (4) dén (7), ta co: Ko C.>> K, .Caw, >> K. C_ >>
Ko.C_. = (4) chiém uu thé va nhu vay (4) va (8) quyét dinh thanh phan can bang
ciahé: A + HO 5 HA  + OH  Kp =104
C 002 0,002 05
(] 0,02 - x 0,002 + x X
—>x =0,0142 —[HAT] = 0,0162 (M)
[HA'] 0,0162
—> o ,.= = =0,7364 hay o, = 73,64 %.

A 0,022 0,022

[OH1+C . *Cy: 00142 +0,001 + 0,001

(Hoac a ,- =
A
0,022 0,022

= 0,7364)




