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1. 4 molZEHAR A A% (600 K, 800 kPa)Z 458, X H1600 kPadh s 1K 21 T 47 4%,
ERMMBN RG] ETHEIT00 kPa. WRENEREM O, w0 AU A AS. AG. T5
Sm(600K, 800 kPa)=100 J'K''mol”', Crw=12.47 J K mol'. (167})
fift: AR IR

21=800kPa 0. e p=600kPa B p3=700kPa
7i=600K o=0.pp 7 J[ERS R z
i V V= Vs

LRNEIMNE TR : AC=0 W, nCrm(B-T)=0-pa( V-V 1)= -nR T3+ pa Vi= -nR T+ nRT pol pr
3= T1(CrmtBpa/ p)/(Crmt R)
=[600 X (12.47+8.315 X 600/800)/(12.47+8.315)] K = 540.0K
7= T3l p2)=540.0K X (700/600)=630.0K
EE]
O=01+0=0= nCrm( T5-75)=4 X 12.47 X (630.0-540.0)]=4489]
AU= nCrm( 73-T1)=4 X 12.47 X (630.0-600)J=1496]
W=AU-0=(1496-4489)]=-2993]
AH= nCpo( Tr-77)=4 X (12.47+8.315) X (630.0-600)J=2494]
AS= nRlin(p1/p3)+nComn( 73/ 77)
=[4 X 8.315 X In(800/700)+4 X (12.47+8.315) X In(630.0/600)] JK'=8.498JK"!
AG=AH-NTS=AH-T¥(S +AS)+ 7181 = [2494-630.0 X (100+8.498)+600 X 100]J
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=-5.860kJ s
2. CVEN298KIN [ an K

Yy A A [(kJ-mol ™) S /(3K -mol ™) Com/(JK-mol ™)
CH;0H(1) -238.66 126.8
Ha (g) 130.68 28.82
CO(g) -110.53 197.67 29.14

B ST, Ha () MCO (g) W EASAR, M FIRARMNIIAHn ASns AGho
CH;0H (1, 298K, 105Pa) — 2H» (g, 700K, 10°Pa) + CO (g, 700K, 10°Pa)  (167})

LI BEUA B A 25 G 1) BUM p9 111 1818

fB: R MASGREFENHTE, &kt HigZ, i =700K , 71=298K.

CH;0H(1) Al Al AGn 2Ha(g, 700K, 10°Pa)
298K, 10°Pa " | CO(g, 700K, 10°Pa)
a Y
. 4
AH; AS; o 5 .t MBS
| A

2Ha(g, 298K, 10°Pa) Ald AS) 2Ha(g, 700K, 10°Pa)
CO(g, 298K, 10°Pa) > | CO(g, 700K, 10°Pa)

(1) AZh=SvsAdZy” (B) = (~110.53+0+238.66) kJ - mol-'= 128.13 kJ - mol™!

A = [2Cpm(H2) +Com(CO)(—77)=(2 % 28.82+29.14) x (700-298) J - mol™!
=34.89 kJ - mol™
% 35 AmMAE KGRI, AK=0
AN = ANA+ AL+ AA3 = (128.13 + 34.89+0) kJ - mol~! =163.02 kJ - mol™!
(2) ASi=25"(H,, 298K) + S7(CO, 298K)—S"(CH30H, 298K)

= (2% 130.68 + 197.67-126.8) J - K™' - mol™! =332.23 J - mol™!
%2 FARBEIREELAZ, BE AS=nCmin(7/T7)
AS = [2Cm(H2) +Cpm(CO)In( 73/ 77) = (2x28.82 +29.14) x In(700/298) J - K~! - mol™!
=7411J - K! - mol™!
%3 FRASUREREEIRE, BE AS=rRn(p/n)
ASs= [#(Ha) + 7(02)]R In(pi/p2) = (2+1) x 8.315 x In(105/106) J - K~! - mol™!
=-57.44] - K - mol™!
ASn=ASi+ AS+ ASi=(332.23 + 74.11-57.44) J - K! - mol'=348.9J - K™! - mol!
(3) AGn= AHu—ATSn= AHn— (DBSH-T1S51), HF

7181 = 7187°(CH30H, 1, 298K)= 298K x 126.8] - K™! - mol™' =37.79 kJ - mol™!
785 = T3(Si+ ASm) = 700 x (126.8 +348.9) J - mol~'=333.00 kJ - mol™!
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AGn = A — (BS—T1.51) = [163.02—~(333.00-37.79)] kJ - mol! = -132.19 kJ - mol!
TR ERE R, ANGEFHAG I W

3+ AE25°C I E PR PR JEE 2R 23 B8R 0. 1 IR 7K M2 U, DA R - PR AUAH R K I
53 H83.026 kPa, AR5 oA 1.7599 kPao AEAH R E T, 7R AT %) 1 R 28 <. 40 il A
3.173 kPafl12.9064 kPa, A [ B8 IR 28 K48 Avap 4 30.53 kJ-mol

(1) SR 5 2 43 3ok 25 DA

(2) WH25°CHF, 9molZK AT mol A TR £ I IF & A1 i I B e, I 15 i e ARV v 1) (.
YELLA

(3) KRULHEHE27 C IS (R TR 23 s, 5035 B R AN B S 5. (1547)

fiff: JEAL: PR BEATUAR RS B IS A DG 28 2K EH R BBE (o, 6,0) 28 Jsis B BRI T AT AH DG T

(1) WP L IED, pa=pa”aa= pa’yaxa, 3

Yoow= 2o/ = 1.7599/(2.9064 X 0.1)=6.055

Va=pai” 1,=3.026/(3.173 X 0.9)=1.060

(2) ay=prpy” =3.026/3.173=0.9537

= P/ wni=1.7599/2.9064=0.6055

Amix G=R T m,In Qs+ 72,510 Q) =8.315 % 298.15 x (9 x In0.9537+1 x In0.6055)J=-2302]
A . Amix G=RTUn,Inx 725510 155)=8.315 x 298.15 % (9 x In0.9+1 x In0.1)J=-8059]

(3) HRHE v~ 50 7 R > 27 C s 1 TR T 25 s«

2 (P Hi)=2.9064kPa X exp((-30530/8.315) X (-2)/(298.15 X 300.15))=3.155kPa
W 28770 R

PNTD= 2" (N ) otes=3.155kPa X 0.6055 =1.910kPa

4, BEERY FOESMIRAES D4, RN
2CH3COOH (g) = (CHCOOH): (g)
FE100 kPa I, JN4F398K FN438K SR (e A 27331 40.671, 0.380, V155 _EI& 40 & S b R
A3BKIN [ A i H FHREAE . (157))
fif: 2 CH;COOH (g) = (CHCOOH), (g)

2(1-a) mol @ mol 7:=(2-a)mol

7i=398K i, K°=[a/(2-a)] [2(1-2)/(2-a)]?= a(2-a)/4(1-a)*=0.6T1 X 1.329/(4 X 0.329%)=2.060
7=438KIF, K =a(2-a)/4(1-a=0.380 X 1.620/(4 X 0.620%)=0.4004

L ng =[8.315X 398 X 438 X In(0.4004/2.060)/40] Jmol"'= -59.36kJ mol"!
(L-1) A
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A, G- (438K) = —R7; In K3 =-(8.315 X 438 X 1n0.4004) Jmol-'=3.333 kJ'mol"!

5. 25°CHf, HijthAglAgrS(s)HaS/K I Hi(aq, a=1)|0x(g, p=1.5x10° Pa) [Pt btk Hi sl 3k
1.92V.
(1) 55 HA % H b 1) PR AR S HE i s

(2) V25 CHHLIt RV A, G s

(3) V25 CH Hth I FL B #A
(4) CanE A" | Ag(s)FTHLOH' | Ox(g) | PH¥IhRUE L L33 I H0.799 V, 1.23 V; 3K
25°C I R N2AgH + S = AgS(s)IbRUEF AT 8. (167))
fift: (1) HB Y : 2Ag(s)+HaS(a=1)+(1/2)0a(g) = Ag2S(s)+ H2O(1)
1EM: 2H(1/2)02(g) +2¢ — H0(1)
it 2Ag(s)+S? — AgaS(s)+2e

(2) AG. =—zFE” =-2X96500X1.92 Jmol'= -370.56kJ mol!

0.05916V1 1

3) F=£° -
@ = S0, 1"

1=1.92V-0.02958V X 1g{1/(1 X 1.5'2)}

=1.9226V
(4) R bt S B (1) 515K SN2 Agh + S* = AgaS(s)AH AT -

2Ag(s)+2H"+(1/2)0x(g) = 2Ag"+ H>0(1) 2)

Wk, . Ag(s)— Agt+re; EAL: 2H™(1/2)0x(g)+2e — H,0(1)

KN A, G (2) = —zFE” = -2X 96500 X (1.23-0.799) I mol'= -83.183kJ mol!
BRI AGL = A,G(1)-A, G (2) =(-370.56+83.183) kJ mol' = -287.38 kJ mol™!

K =exp(-A, G2 | RT) =exp(287380/(8.315 X 298.15))=2.206 X 105

6+ (A M EH(Sn) I I — o< JE A B 1 B Bz, © A0 A g AT Snff) JBE 7K it 73 il 4 108,

118.7 grmol o M4 1385 2% 91 i J

(1) 5 & DX AR s

(2) 48t AT 2R 5 X R K = AH T 2R GA A ) s

(3) 2 AL Ay a b B VA 40 28 = ERT I (KA ST I, b W AE AR b
(4) DR Y. 20 73 B0 4541 E E E A

(5) TEATAATT, JERBVS 217 58 2143 B 2EA g Sn(s) (L 5 H? (167))
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fig: (1) 1: Sn(s)+l; 2:Sn(s)+AgsSn(s); 3:1+AgsSn(s); 4:AgzSn(s)+[EHHi 4
5[V 6. [ AR
(2) CGH 1+[E %k — AgsSn(s); MON-1- Sn(s)+AgsSn(s)

(3) WHK-.
4) KDMNAg(S)FIE R, C=1;/ ~C+1-P=1+1-2=0
(5) 7E31X.
7+ &N HO(1) /i H*(aq) + OH (aq) 7EAW & 117 )5 o KA N B P A . S5
MAFAE298KAUR LT, Bl (A + = f —— =37x107s, P [Hegf[OH Jeq
kl +k—l([H ]eq+[OH ]eq)

SPHTARE, Hp&Kw=14.010 TR SON 1) IE SN A — 2 SO, 1308 SN R ] e B, Al i)
IKIRIWE J355.6 mol-L ™ o AL IR NI T o 30 1) 52 Nk 2 3 M i e o (1043)
PO AR N RS O HO0(1) =~ HY (aq) + OH (aq), 7t XA o505 J5 AR 7 5.
AR S
K=/ fr=[H]eq[ OH]e/[H20]eq=Ko/[H20]eq =107401/55 6mol L'=1.799 X 10"'6 mol'L

AKAHFHE, [Hleg= [OHJeq = &u2=10"14912 mol-L"'=9.886 X 10 mol-L"

1 1

T = . S— —=37x10%s
ki + 4 (H 1 HOH 1) 4, (K +2[H' 1)

USer 5
A1=1/((1.799 X 10716+2 X 9.886 X 10®) X 37x10%) = 1.37X 10" mol L s
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F=KA1=1.799 X 101X 1.367 X 101°=2.46 X 10%s!

8+ SzyszkowskiR & A WU IM KR T 7K ) 27 o F 3K
v= 1 — (R71w)In(1+4c)

3 Ly WY FK IR Sy, 46298K F 472 mNem» el ¥ i MO BE RIS (mol-dm ™), A4
ML S P K. WP IE IR, 4= 24 dm3mol”!, @ =2.25x10° m*mol"'. X3K298K

(1) 4= 10.08 mol-dmH 1F [ (1) 2R 11 il 381

(2) IEIEAR LR 5, 8 B ATV B Bk ) 2 1 ik 8«

(3) VELRR BB, R BT EAE R AR AR . (164))

fi#: (1) I=-(dRT)Ay/dc=-(c RT)(~RT] )/ (1 +kc)y=hcl o(1+c)

= {24X0.08/[2.25X 105X (1424 X 0.08)]} mol'm?=2.922 X 10- mol'm™
(2) >, ke>>1, T=kdo(1+k)=1/0={1/(2.25 X 10%)} mol'm?=4.444 X 10" mol'm™
(3) A=1/2I.={1/(6.022 X 10%3 X 4.444 X 10-6)} m?=3.73710"19 m?

—
. faim

O I HIZE BRI 2 A URRE . A7 SRR R N AN AT REEAT G RN, E il T Ee]
AT, (84%)

%o MHEEIEN AGEAATAS>0, RINABEHEAT o THEEE G, A7 AGm >0, WIAZAAI
ISR, B A REAA<TAS, AG<O, 15N RERSHEAT .

11, 1R EAGAIEREE (Faraday ML) 2 5 LM R IE K. (79

o WRREE A ARRNIE 2 Sl AR AT R 0 B L.
LR NN M7z - M
R B RIE N =z

10, AR A1 A TR R o (A1 SIBI5 A2 0% el A ¥ - 22N AT IR . (847)

B AR I 2B pa” KT A 25 3 pas P A2 B 0 R AR TS R . B35
AT IE R 2> 1070 15 RBdE ol v i) 0 1 10230 B, it K A MR K A B

Jarsy
=T o

12, FEREHLIZETL, FFPAS LA ISR BRI N Z . (T )
fif: WA AATE RS WIRHIRRE A A7 AT, I ZD S g g vl LA e e
AFAE, AHFIN L 0 AR TR D 18 3 AL S I AT AR I R A e, B DTSR



