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CHUYEN MON: Hoéa hoc KHOI 10
NGUYEN TRAI
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Cau 1: (4 diém)
Trong mot hé c6 can bang 2SO0y + Oz == 2S0sp) * duoc thiét lap & 450 K
ngudi ta xac dinh duoc cac 4p suat riéng phan sau day:
P, =0,124.10°Pa; P, =0,375.10°Pa; P,, =0,50L.10°Pa
1. Tinh hang sé can bang Kp va AG° cua phan tng ™ ¢ 450 K.
2. Tinh luong O va SO; biét hé c6 500 mol SO,
3. Thém 10 mol SO, vao hé nay dong thai gitr cho nhiét do va &p suat tong cong khdng
ddi. Bang céch tinh, hdy cho biét can bang ® chuyén dich theo chiéu nao?
4. Trong mot hé can bang SO./02/SOs & 460 K va ap suat tong cong 1.10° Pa, ngudi ta
tim duoc: Kp = 1,250.10° Pal, n(SO;) =450 mol, n(O;) =100 mol va n (SOs) =300
mol. Néu thém 10 mol O, vao hé nay dong thoi giit cho nhiét do va &p suat khong doi thi
can bang chuyén dich theo chiéu nao?
Cho: Ap suat tiéu chuan Py = 1,013.10° Pa; R = 8,314 JK'mol™; 1atm = 1,013.10° Pa.
Cau 2: (3,5 diém)
Trong dung dich nuéc, chat A bj phan hay phuong trinh:
A+2H,0 - 2X*+Y% (1)
Trong dung dich lodng, hing sb téc d6 cua phan tng tai 350 K 1a k; = 4,00.10° s,

1. Cho biét bac caa phan tng (1).

2. Tinh thoi gian can thiét, ti, dé 80% lugng A bi phan huy ¢ 350K.

3. Tinh hang s6 téc do caa phan tng, ko, tai 300K va thoi gian can thiét, t,, dé 80%
lugng A bi phan hay & nhiét do nay. Biét niang lwong hoat héa cia phan tng 1a 166,00
kJ.mol* va khéng phu thudc vao nhiét do.

4. Khi c6 mat chat xuc tac, hang sb toc do cia phan ung phan hay tai 300 K 1a k, =
3,00.104 s, Gia sur thira 6 tan s6 khong thay d6i, tinh nang luong hoat hoa cua phan
ung khi cé mat xdc tac.

Cau 3: (4,5 diém)

Cho phan Ging phakhi:  N2Os (h)— 2NO, (K)+ % 02 (K) 2).

Thuc nghiém chang to rang biéu thac dinh luat téc d6 caa phan ang trén c6 dang
v = kK[N,Os] véi hang sé toc d6 k = 3,46.10° s ¢ 25°C. Gia thiét phan @ng dién
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ra trong binh kin ¢ 25°C, luc dau chi chra N2Os véi &p suat p(N2Os) = 0,100 atm.
a. Toc do dau cua phan tng bang bao nhiéu?
b. Tinh thoi gian can thiét dé 4p suat tong cong trong binh phan @ng bang 0,175 atm &
nhiét d6 khong doi (25°C).
c. O clng nhiét do ndi trén, sau bao nhiéu 1au thi khéi lugng N2Os trong binh chi con lai
12,5% s0 voi luong ban dau?
d. Néu phan tng duoc viét ¢ dang dudi day, thi cac gia tri tinh duoc & b) va c) thay
d6i thé nao?
e. GoiK (1), AG°(1); K(2), AG®(2) lan luot 1a hang s6 can bang va bién thién ning
lugng Gibbs cua phan tng (1) va (2). O ciing nhiét 6 va ap suat, hdy tim biéu thic lién
ha AGO(1) véi AGO(2): K(1) véi K(2).
Cau 4: (4 diém)
1. Hap thy hoan toan 0,010 mol khi H,S vao nudc cit, thu dugc 100,0 mL dung dich A.
Tinh nong d6 can bang caa cac ion trong dung dich A.

Biét pKai(H2S) = 7,02; pKaa(H2S) = 12,90.

2. Mot dung dich B gom CH3;COOH (HACc) 0,010 M va NH4Cl 0,200 M. Tinh pH cua
dung dich B.

Cho: K, (CH3COOH) = 1,0.10%76 ; K4(NH,*") = 104,
3. Dung dich A 1a hdn hop ctia Na,S va Na,SO3 ¢6 pH = 12,25,
a. Tinh d6 dién li a. cua ion S? trong dung dich A.
b. Tinh thé tich dung dich HCI 0,04352 M phai dung dé khi thém (rat cham) vao 25,00
ml dung dich A thi dung dich thu dugc c6 pH bang 9,54.
Cho: pKa H,S 7,00 ; 12,90. pKa: H,SOs 1,765 7,21
Caub: (4 diém) ,
1) Tinh tich s6 tan cua Agl trong dung dich bdo hoa Agl, biet d6 tan cua Agl ¢ 20°C la
1.10%M. Biét *B ag* = 10117
2) Tinh d¢ tan cua Hg(OH), trong dung dich b&o hoa Cu(OH)..
Biét pKs = 25,5, *f g2+ = 1035,
3) Tinh d6 tan caa Pbl, & pH = 6,00, biét pK; = 7,86 va *8 p,2* = 1078,
4) Panh gia d6 tan cua CaCOj3 trong dung dich dugc bdo hoa lién tuc bang khi CO, &
P = latm.
Biét CaCOs c6 pKs = 8,3; CO; + H;0 c6 pKa = 6,35; pKaz = 10,33 va:
COyaqy € COomniy Ku=10"%,
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CAU NOI DUNG PIEM
P2 5\2
Kp= — Kp = OS0DA0Y _ g 439.10pat
2 <P, (0,375x10°)2 x (0,124 x10%)
11 K=KpxPo® = K =1,439.10* x (1,013.10°) = 14,58. 1,0
AG® =-RTInK = AG®=-8,314 x 450 x In (14,58)
=-10025,4J.mol* =-10,025 kJ.mol*!
n, =—2xP, = n, = 0 0,124 = 165,33 mol
2 SOZ 2 2 0,3
n
1.2 Ng = —2xP, = Ny, -0 0,501 = 668 mol 1,0
P, > 0,37
=N téng cong = 1333,33 mOI =P téng cong = 1)(105 Pa
Sau khi thém 10 mol SOz vao hg, n téng cong = 1343,33 mol.
o = 10 0= 0,3797.10° Pa ;
> 1343,33
0= @x 1x10° = 0,123x10° Pa
*1343,33
13 o= —08 L 1:10° = 0,497x10° Pa L0
*1343,33
AG =AG’+ RTINQ
2
AG® = [- 10025 + 8,314 x 450 In (-2 —x LOI3 vy — 122214 3mol-i< 0
379,77 0,123
= Can bang ™ chuyén dich sang phai. .
Sau khi thém 10 mol Oz trong hé c6 860 mol khi va ap suat phan moi khi la:
P, = 10 1105 Pa ; Py = B0 %105 Pa . Py 30 105 pa
> 860 * 860 * 860
14 | AG =AG’+ RTInQ 1,0
2
AG =8,314 x 460 x [-In (1,25 x 1,013) + In (3?—0 x 860 x 1,013)]
450° %110
=3910,26 J.mol * >0. Can bang ™®) chuyén dich sang trai.
N _ 5 1 ~A P N
51 Vi ki =4,00.10” s nén phan ung la bac 1. 0.5
2.2 | Viphan tng la bac 1, nén: 1,0
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PO L S —In—— =40235,95s=11,18h,
k, 002a 4,00.10° 02a

2.3

Ta co0: lnﬁzE L , thay s6 vao ta duoc:
k, R\T, T,

k, _166.103(1 1

In — = -
4.10 8,314 \ 350 300

j suy ra: k2 =2,971.10° s,

1,0

2.4

O 300K:

_]—3a
- Khi khong c6 xtc tac: k, = A.eRT (1)
_E'a
- Khi ¢6 xtc tac, vi thira 56 tin s6 khong thay ddi nén: k, = A.e kT (2)
E,-E,

Tir (1) va (2) ta dugc: k_2 =e ®thay sb vao ta duoc:
2

E,-166

2,971.10” EPREIPRT R
3.10" '

Suy ra: Ea’ = 91,32 kJ.mol™.

1,0

3.a

S6 mol ¢6 trong binh N20s:  n(N20s) = pV/RT
=0,10.atm.V (L) /0,082L.atm.mol1.K1.298 K = 4,1.103, VV mol.
N,Os] = NG _ P(NO)) . OL iy — 41103 mollL
\Y RT 0,082.298
v =23,46.10°s"1. 4,1.10°3.mol/L = 1,42.107 mol.L1.s!

1,0

3.b

N20s5 — 2NO2 + (1/2)O2

Po 0 0

Po -x 2X x/2

Pwng = PO -x + 2x + x/2 =Po +(3/2)x = (7/4)Po— x =Po/2 va Po - X =
Po/2.

O cung nhiét do, khi thé tich binh phan ung khong thay doi, sy giam ap suat
riéng phan ti 18 véi sy giam sé mol. Trong phan @ng bac 1, thoi gian can thiét
dé nong do chat phan (ng giam di mot nira bang:

ti2 = In2/k = 0,693/3,46.10° st = 2.10%s

1,0

3.c

Thoi gian phan @ng ban phan cia phan @ng bac 1 khdng phu thudc vao nong
d6 dau. Dé khéi luong N2Os con lai 12,5% (1/8 ndng do dau) can thoi gian 3
lan thoi gian phan ang ban phan:

t=3.2.10*s=6.10*s

1,0

3.d

d[N,O;]

Vi téc d6 phan hay N2Os, biéu thi boi — khong ddi nén cac gia tri

trén van khong doi.

0,5

3.e

So sanh

1,0
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*2 K2
P no,P o,

PR

k@=Lt g=Prolo
N,Og N,Og

(p” 12 &p suét riéng phan ¢ trang thai can bang)

AGO(1) = -RTINK(L) = -(1/2)RTINK(2): AGO(2) = -RTInK(2) — AGO(1) =

(1/2)AGO(2)

. —K(1)=K(Q)"2.

4.1

Nong dé cua H»S trong dung dich A: C =0,10 M.
Do Kai(H2S) >> Kaz(H2S) va C.Kai(H2S) >> Kw, do vay c6 thé bo qua can bang
phan li nic 2 cua H,S va can bang phan li caa H.0. Can bang chinh quyét dinh pH
trong dung dich la:

H.S = H* + HS K =10"%
[1 (0,1 —x) X X
= [H+] = [HS]=x=10%*%; [S*]=107"2°M.

1,0

4.2

Tinh pH cua dung dich B
NH4Cl — NH4" + CI-
Trong dung dich c6 cac can bang sau:
HAc — Ac + H* Ky=10"476
NHs" == NH; + H* Ky=10"%#

H:O = H' + OH Ky=101
KiC1>> KoCo, Kw
Bo qua sy phan li cia nudc va NH4*, tinh theo:

HAc = Ac + H*  Ki=10"%"
C 0,01
[] 0,01 - x X X

Theo dltdkl ta c6: XX _k —107476
(0.01+x) ~ F2=10

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

1,0

4.3.a

Goi C1, C2 la ndng do ban dau cua S* va SOs% .
Na,S — 2Na* + S*
- 2C1 Ci
Na;SOz — 2Na* + SO%3
- 2C, C
Ta c6 cac can bang :
S + HO 5 HS + OH Kp1 = 1011 (1)
HS + H,0 5 HoS + OH' Koz = 107 @)
SO%; + H,O0 S5 HSO3 + OH K’pn =107 3)
HSO3 +H,0 S HxSOs + OH K’y = 10712 4
HO S H' + OH Kw = 10 (5)
Nhan xét, pH = 12,25, méi truong kiém => bo qua sy phan ly caa nudc.
Ap dung dinh luat bao toan ndng d6 dau déi voi S? va SOs* ta co.
Ci =[S*] + [HS] + [HS]
[HST] _ Kyg

= =105%%® => [HS] >>[H:S] bé qua ndng do
[H,S] [H7]

Mat khéc, ta c6:

[H2S] so vai HS .
=>Cy = [S¥] + [HS] =[S](1+ K" .[H"])
=[S*] (1 +10%65),
C2=[SO%*3] + [HSO3] + [H2S03]
=[S0%3] (1+K’2™ [H] + (K'aK’22)™.[H']?)
= [SO%3] (1+ 10°%° + 10™%°) ~[SO?%3]

0,5

0,5
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- SO%; khong dién ly.

S* + H.O 5 HS + OH Kpp = 1011 1)
c® C
[ Ci-x X X

V6ix=[OH ] =107 M
2

Kb1 = =10 => C;-1017 =1024

C, —x
=> C1=2,176.10°M

Goi o 1a do dién ly cua S%. Taco :
_[HST]_  [S*]K, 1072

= 0,
C, [S7](1 + K, .102%) SL1%.
50 TaipH=954.=> LS 1 Ka _jqees
[H.S] [H7]
[S*] _ K — 10336
[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] . 10
C2= [SO%3] + [HSO3] + [H2SO0s] =[SO%3] (1 +K’2h [H] + ’
(K’al.K’az)'l.[H+]2 )
=[SO%3] (1+102% + 1070%) ~[SO?5]
= S03? chwa phan ung .
Vay khi thém dung dich HCI vao dung dich X da xay ra phan ung sau:
H* + S% - HS
= 25.2,176.10% = V. 0,04352 =V =12,5ml
5.1 | Canbaing: Aglpy € Agt + I 1) K
Agt + H,O € AgOH + H* (2) *Bagt = 10117
D6 tan Sagi = [Ag*] + [AgOH] =[I] = 1.108(M). 1,0
Vi *B ag* rat bé nén coi S = [Ag*] =[I7=1.10%M
= Ksagy = [Ag'].[I7=107°.
52 | Canbang: Hg(OH)y € Hg** + 20H (3) Ks=10%5,
Hg?* + H.O € HgOH* + H' (4) *Bug? =103, 1,0
HO + € H* + OH (5) Kw=10"
Vi Ks rat nho(S ; f{/% = 2.10"° M), nén ta coi méi trudng do H20 quyét dinh, khi
do6 coipH=17.
Tacd S = [Hg®|(1 + ht *Bug®) va2S =[0OH]
2 48 = K. (1 + hl. *Bp?h) => S= 2,6.10%M)
5.3 | Canbang: Pblyy €  Pb?* + 2I (6) Ks =107,
Pb?" + H,O0 € PbOH" + H* (7) *Be? =107%
Tacd [Pb?*] + [PbOH'] = [Pb?*](1+ ht *Bm?) =S
[T =2S 1,0

Ma Ks = [Pb¥]1[IT? => 4S° = K. (1+ h'. *Bp?)

1 *
S = 3/W = 1,52.10°M
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5.4

Can bang: CaCOsry € Ca®* + COs* (8 Ks=10%3,
COxuniy € COzws)  (9) Kyt = 1014,
COxagy + H:O € HCOs + H* (10) Kag= 103,
CO + H* € HCOsy (11) Kal=1010%,
T hop cac phuong trinh trén ta duoc:
CaCOsr) + COzuny + H2O € Ca?* + 2HCOs (12) Ky =108,
So sénh céc can bang hoa tan CaCOj ta thdy (12) la chi yéu:

CaCOszr) + COxni) + H:O € Ca®* + 2HCOs (12) Ky =10°8,

1 latm S 2S
S(2S)°
1
Kiémtra: [COs*] = K¢/[Ca’]= 6,82.10"M << [Ca®*'].
Vatheo(9; 10): [HCOs].[H"]/Pcoz = 1078 => h=1,01.10°M
h << [HCOs3] do d6 HCOs tao ra do (12) la chinh .
Vay CaCOs tan theo (12) la phu hop.

=10°% => S=7,344.10°M.

1,0
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