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E2 — 197 2y 17290 Bw 9wew nvaman B -1 859 72w dw Bwew nvamian 3.1
b 7w 950 IR K2 — 197 2Py LK — 19T RDD 77290 D Spwan - pap

ko/ki=eEJRT | g B /RT=g(E -E)/RT : Arrhenius

Inka/ki=23Igka/ki=E1-E2/RT; Igka/ki=Ei1-E2/2.30 RT;
lg k2 / ki = (75.24 —50.14 ) - 103/ 2.30 - 8.314 - 298 =4.4;
ko/ki=25-10*

Ei<E2za2-79m 3.2

4 moxRw

4.1

tuz=1/3.32IgNo/Nt : av9apn t = 3,32t12kgNo/Nt  nIRInn

No=1.000g; Nt=0.953g; t=2.00 years

ti2 =t/ 3.32IgNo/Nt = 2.00years / 3.321g1.000 / 0.953= 2.00gears / 3.321g1.049 =
2.00yares / 3.32:0.0209 = 28.8 years

t=3.32t121gNo/N¢t; IgNo / Nt =t/ 3.32t12 = 5.000years / 3.32(28.8years)=0.0522 4.2
No/Nt =1.13; N:t=No/1.13=1.000/1.13 =0.885 g.

5 moNw
SOs + H2S04 neonn :OLEUM 5.1
8, oleum 293100-2 «— xg(H2S04); yg (SOs)
x+y=100
nis = N(H2S04) = x / 98;
n2s=n(SO3) =y / 80;
1



s 9592 S oleum 293 100-2
N s=nis + nzs = x/98 + y/80
ms = 32(x/98 + y/80) = 0.3265x +0.4y TR TOR LIN

W% (S) = (0.3265x +0.4y ) - 100% / 100 =33%

{ 0.3265x + 0.4y =33
x +y =100
x=0952; y=4.8 : DINXIN2
w% (H2S04) = 95.2 - 100% /100 = 95.2%
w% (SO3) = 4.8 100% / 100 = 4.8%
5.2
:oleum -y H2SO4 w moonan 122902 259 5w 1w aanw
mzyoleum) = x; w(SO3) =0.3; wi(H) = 0.72M(H) / M(H2S0s4) ;
mz eomn(H2S04)= 1319, wz(H) =( 0.4 (2M(H) / M(H2S04)+ ( 0.6:2M(H)/M(H20)
ms (oleum)= x+131; ws(H) =0.95 2M(H) / M(H2S04); w(SOs) = 0.05
30% - SOsbw mon : Oleum  .mwap o 2 non
70% H2SOs Hw mon
:H2S04 - 100%-2
w%(H) =2M(H) / M(H2S04)
:oleum -30%-2
wi(H) = 0.7 -(2M(H) /M(H2S04) )
:H2S04 40% — reomna
w2 (H) =0.4 (2M(H) / M(H2S04) ) + 0.6:(2M(H) / M(H20))
: oleum %w n10 7OvANa
ws(H)=0.95 (2M(H) / M(H2S0x4) )
> (H)meomnz = m(H-oleum5%) ;
Moleum)’0.7-(2M(H)/M(H2SO4) + ( momny (0.4.(2M(H)/M(H2S04+ 0.6(2M(H)/MH-0
m
=(m(oleun) + m( )) 0.952M(H) / M(H2SO4)
m (oleum) - X,
0.7:2/98'x +131(04-2/98+0.6-2/18) =(x+131):0.95-2/98; JR

x = 1423.5¢
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(CH3)2C=CHCH:2 CHs (CH3)2C=CHCH2 CH2CHg3s
\ / \ /
trans C=C cis C=C
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A: CHs-CH2-CH-CH-CH=0; B: CHs-CH,-CH=C-CH=0;
| |
CHs CHs
C: CH3-CH2-CH2-CH-CH20H D: CH3-CH2-CH2-CH-CO2H
| |
CHs CH3s
7 moRw
[H*] =V Ka(csHson) - (csHsoH) + Kw (Ka=1.0-1029) 7y mwbn mxmn
[H+]=\/1.0-10'10-1.0-10'4+1.0-10'14 =1.41-107"M ; pH=6.85
8 rToNw

AH1 — CH3-CH2 — CH2-CH2Br; AH> — CH3-CH2-CHBr-CHs;
AH2 - AH1 = 4kJ/mol
CaHio) + Brzgy — CHs-CH2-CH2-CH2Brgy + HBrg + AHs 1)
CsH1o@) + Brz2gy — CHs-CH2-CHBr-CHsg + HBr@g +AHa 2
R-h Rl Rl L)

AH3=AH1 + AH#HBr) - AH(c4H10) (3)
AH4=AH2 + AHgr) - AH(caH10) (4)

(3) - (4 — AHs-AHs=AH1-AH:2=-4
Br2 »w 1% 0.6( 0.375 1.6 )7°% xwI12 2172-1% & ;701 ;7wnsnua
Br2 5w 5y 1 7z jxwia 212-2 % I8
SN LINWIR 22-1 By X 7T AN TMYanRea ,aN

-16.8 = 0.6AH3 + AH4

{ -17.2 =xAHs + (1.6 — x)AH4
AHz - AHs = -4

AH3 = -13kJ/mol; AHs = -9kJ/mol; X =0.7mol : mxRxIN2
ST IRV Aa-1 Bw NP

n (Brz) = n (C4H9Br) = x = 0.7mol;

n =0.7-100% /1.6 = 43.75%
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Ag@q +€— Agg) E°=0.7996 V 1.1
AG’=AG (Age)+AGL(€)-AG%(Ag* (ag) = - AGP(AgG* @) = - FAE?

AGP(Ag*(aqg)) =FAE® = 77.15kJ/mol
Ag*(ag) + 2NH3(@q) — Ag(NH3)2"(@q) 1.2
AGP = AGP(Ag(NH3)2*ag) - AG%(Ag*(aq) - 2AGP(NH3(aq)=
= -17.12KJ — 77.15kJ — (2)(-26.50)kJ = -41.27kJ
InKr = -AG®/ RT=16.65; Kr = [Ag(NHs)2"] / [Ag*][NH3 |* = E65=1.7-107

AgBrs — Agtag) + Brag; AE?=(0.0713 - 0.7996)V = -0.7283V 1.3
InKsp =- AG®/RT =nFAE? / RT =-28.17 ;
Ksp = [Ag*][Br] =e?8" =4.89-1013
[Ag*] <<[Ag(NH3)2*]; 1.4
AgBr) — Ag+(aq) + Br(ag); Ksp = 4.89-1013

Ag¥@ag) + 2NH3(aq) — Ag(NH3)2+(aq) Ki=1.7-10
AgBr +2NH3@ag) — Ag(NHas)2*aq) + Br g K= KspKrs =8.31 10
Initial 0.100 0 0
Change -2S +S +S
Equilibrium 0.100 — 2S S S

K =S2/(0.1-2S)?=8.3110% — S/().1 - 2S) = 2.8810°
S=[Ag(NH3)2*] = [Br] = 2.910M;
[Ag*] = Ksp / [Br] = 1.710°M <<[Ag(NHs3)2*]

2.910*M e AgBr bw mwooon b

[Br] = Ksp/ [Ag*] = 4891013 / 0.0600 = 8.15:10112 1.5
AE? = AE + (RT/nF) In [Br]?[H30*]?/ PH2 =
= 1.721+(0.0592/2)l0g10(8.1510'2)12 / 1 = 1.065V

Br2gy — Br2ag) AG ? 1.6

Brag) + 2€ — 2Br(aq) S(eyn

E1®=1.065V, AG1°= - 2FE1° =-2.130F V

Braaq) + 2& — 2Br(ag) E2%, AG2° = -2FE2°
BrOs (ag) + 6H3O%(ag) +68 — Brag) + 9H20() E3° = 1.444 V :91°UKR> 0 7R R
BrOs(ag) + 5H30%aq)+ 48 — HOBr+7H0qy E«° =1.491V
2HOBTr + 2H307 (3128 — Brag) +4H20() Es’=1.584
2BrO3 (ag) +12H30"(ag) +10& — Braq) + 18H20()
Ee® = (24E4° + 2E5%) / 10 = 1.5096V

Brag) + 28 — 2Brag); E2° = (26E3° — 10E¢%) / 2= 1.098V
(Note that 6'E3® = 4E4° +1'Es® +1°E2°)
Then, AG2° =-2AE2° = -2.196FV; AG%-AG2° = 0.066F\V=6368J/mol
0
[Braag) = K= 26/ RT = 259 = 0,077 M
4
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