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1. W R: —ANGEEERNE ZE3 0 4R ) LA — [E I FARG AR 7 A W, SEis ZEM 4
B 1mol &<, %% B 0.005mol S A1 0.01mol —48 AL, SN T UG HT P 484 IOV 34 4 25°C,
SV RS ZE T (R R EE, RE S BB AN, TRIEE BN TSR, BRI A S N AT LAk
TR, ISR AR . SR T4 21145 3 I8 B #CP
BN SELRGN O W AU AH. A S ARRIE S G,
Bk 3.5R, S AER A AR AE 25°C TR IIARAEEE R AR B 233l
A: —110.525 kJ-mol~'. —393.609 kJ-mol~'. (16 43)
fif: GLEERNE IR N Ladh, MOEANTELRGIHASH, B 0=0. XTREHRIE & (1) /24 RGORS A R 1E
FIRE, ArRAR R

0.005mol Oy(g)+ 0.01mol CO(g)M—)QOImOI COz(g)”;W) 0.01mol CO»(g)

MR 0= 0. v+ 0= EZprsAlly— ZevgRT)+1m(CO,)(C,,—R)(7-298.15K)
=0.01 X [(=393609+110525-0.5 X 0)J —(—0.5 X 8.315 %X 298.15)J]
+{0.01 X2.5X8.315 X (7] K -298.15)}J
= {-2880.4+0.2079 77K }J
ST AT NGRS, RAMEELL, B
Imol H,(25°C, p, /) — lmol Hy(#, p, 75)
MR O =1n(H,)C,n(7-298.15K)= [1X3.5X8.315X (7] K —298.15)]J=(29.1077 K ~8676.9)J
BN, 0= 0 ++0 + =(-2880.4+0.2079 77K +29.1077 K —8676.9)J=0

15 7=394.34K
W= Wit W =0-p Vo I7)= -n(Hy) R(7-298.15K)= —1 X 8.315 X (394.34-298.15) J
=-799.8]

AU= 0= W= —-799.8]
AH=AU+ApV=AUA(p D)+ Aph)
= —799.8J+(CO)RT-[ #(CO)+ #(0,)]RX 298.15K+799.87
=8.315X(0.01 X 394.34-0.015 X 298.15)J
= -4397]
2. 10mol %<+ 1mol & 1mol T HUKAE—RSE N 25°C, HJ1o4 100kPa ) [ Ni#s HH b AT fE iR E
FRNE, AR E T A 2% O AT B, SR N IR B RS T PRSI RGN O W AU AA.
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AS. AF AGs CAES A FIBESIKAE 25 C I IARAERS 20 5108 : 130.684]-mol "K', 205.138J-mol "K',
69.91J-mol "K', A IKLE 25 CHIIFRAEEE /R A ks 9 —285.830kI-mol ™", TARIZES Lk 3.167kPa, IKAE
0°C IR AT I I A8 A 5.999 kI-mol ™", 7K 100°C I (1) n] 38 25 & k5 ok 40.668 kJ-mol ™", 7KZ& <. /KA Fak
(K] G 5390149 33.5777-mol "K'\ 75.291J-mol "K'\ 36.000 J-mol "K', ZM&HMZEBHE ML HERE
R T S B AS AARR, TR SR T U AR A (16 43)
. RNVIERER
1 mol H,(g) + 10mol O,(g)+1mol H,O(s) — 9.5mol O,(g)+2mol H,O(1)
PG A E KA, 5L 25°CI 1mol H,O®s) SIS H
Ags2=1 X [5999+(75.291-36.00) X 25]J=6981]
1mol K IAERUE N —285.830kT, Jlf LASEAS L FE 4848
O, =NHF=A UK +ALH,0, 1) = —285.830kJ+6.98 1kJ= —278.849k]
W= —p( Vy—F})=—(9.5—11)mol X 7= 1.5X 8.315%298.15J=3719]
AU= O+ W= —-278.849kJ+3.719k]= —275.15kJ
XFT 25 CI UK A B, AR R
Imol H,O(s, 25C) —1mol H,O(s, 0°C)—1mol H,O(1, 0°C) —1mol H,O(l, 257C)
T ASi=nC,(5)In(273.15/298.15)+ 774, A0C) /273.15K+ #C,, ,,(1)In(298.15/273.15)
= [(75.291-36.000) X In(298.15/273.15)+5999/273.15] J' K™
=25.40 J-K!
SOVRAE ASy= (69.91-130.684—0.5 X 205.138)J- K= —163.3]-K™!
BIHAE AS=AS +AS=(25.40-163.3) J K '=-137.9 J-.K™!
(FRI A4) AFAU-TAS=-275.15k1-298.15 X (=0.1379)kJ= —234.0kJ
AG=AH-TAS = —278.849k]-298.15 X (=0.1379)kJ= —237.7kJ
3. 20°CH, REJEAZETHIE 13.332kPa, FReEMZE R IE 2.6664kPa, U1 ALK 1mol “EHEHE T
4mol KH1, U RIS FARE W, VH
(1) A B2,
(2) FAHA (P i 7 R R
(3) FAHTE RV B a i SR BT, I SR A 202 (15 47)
fB: (1) pu=p'xatp oy w=(13.332X0.842.6664 X 0.2)kPa=11.199kPa
(2) pya=p'xalp s=13.332X0.8/11.199=0.9524
p=1—0.9524=0.0476
(3)  IXWAANLL S RI RBAR AL, T LA
vi=p ot xwl(p i x T p e’y )=13.332X0.9524/(13.332 X 0.9524+2.6664 X 0.0476)
=0.9901
7 4=1—0.9901=0.0099
MBS GE R, W R R, A4l S5 R 2 o COR) SR

4. KN C(HSE)=CE&NIA) 25CHE, A A =1880J-mol!, A =-3.31J-K 1 mol™!, &NifFA4
BN 3.51g-em™ Fil 2.22g-cm ™,
()T A G =ADKFRIR, FEHBRTHE S00K 1A, G, THERIEEE A A, AST IEHEL

(2) T 500K [ WAL T PAT I I K 7 o B AE 25°C, BRUEIE 77 100kPa BB —Fi B 2 A /e 0 2% B
Jakdse, IXFERPIBAE T ) 781 100kPa B #RF e g 2

(3) VRHIMRPHAS SN A A (B 5 ) R SE L3R NI A A o

(4) M EIRVF SR R A SR 5 A P A AT sl NI ? - (15 99)
f#: (1) AR E R A
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NG (Iy=AH- (D-TA,S-=1880]-mol~'—7X (~3.31-K~"-mol ")
=(1880+3.31 77/K) J-mol-!
7=500K I A, G2 (7)= 3535 J'mol!
(2) e d,G=r,dp 15PN A
AG=A. G (500K)+ AV, (p—p7)=3535 Jmol~'+12.01 X (1/3.51-1/2.22) X 106X (»~105Pa)=0

Bl »=1.778X10°Pa
2T 17780 KRS K.

MRPE () E5 R, {r 100kPa B, AEFLREE NIH A,G (>0, FrLL, {EbsdtE s ) AR AT il
& COS) I LHERGE .

(3) T HTIUARAESRAE B A b A S S NEAS AR5 3R I NI A A o

(4) N EREGERRY], TERnETy (riAAA nT BE A S S SR, S T thidE s ik £ 20000 K
AR NI eI, E SRR R TETR S

5. {E298 K, fitt Pt|H, | H* | OH | O, | Pt (MkRIELENH £7= 040 V., ZKIOFRHERER LRty
A G;=-2372kI'mol™' e REEISFE H,0() — H(aq) + OH (aq) 1A G, (8 FUKME TR &,. (15

)
ff: HVBIERE: EA%: (1/2)04(g)+H,0(l) +2¢ —20H"
fitl:  Hy(g)—2H™2e

>

Wz Hy(g)+(1/2)05(g)+H,0(l) — 2H-20H, A.G. = -2FE°

IKIERUR Y Hy(g)H(1/2)0x(g) = HO0(), AG, =AG,
S R(D-J¥(2)]/2 BIKIA# B LR H0() — H+OH, Jrld

A G (BE)=(A,G,, — NG, ,)2=(2FE — AG,)12

r—~m,l r—m2

= —(2X96500 X 0.40-237200) J-mol~!/2= 80.0kJ-mol !

K, =a(H") a(OH")=K"=exp[— A, G° (# #5)/ R7]=exp(~80000/8.315/298)=0.9516 X 104

6. VI NI HLth T 298 KPR HLE) FA ) W R ) SR 1) <
Cu | Cu(OH),(s) | OH(0.1 mol-kg™) || Cu2*(0.1 mol'kg™) | Cu
CNFRAE AR FE A £7 (Cu2t/Cu) = 0.337 V,  £7 [Cu(OH),(s)/Cu] =-0.224 V. (15 4})
fi#: AN : TEM%: Cu?(0.1 mol-kg™!) +2e—Cu
Hi8%: Cu+20H (0.1 mol-kg)—Cu(OH),(s) +2¢"
HEYB S M Cu?*(0.1 mol-kg!)+20H~(0.1 mol-kg™') —Cu(OH),(s)
E= £° —(0.05916V/2)lg{1/a(Cu*") a(OH)?}
=(0.337V+0.224V)-0.02958V X 1g{1/(0.1 X 0.12)}
=0.472V
£>0, HIth N IE [T
W BHBASHERE, R R s B v .



7. NaCl-H,O T4l 4k R, E-21 CIHA—AMEIE . BEN, VK. NaCl-2H,0(s) A&

h 22, 3% (it 30 1) NaCl KBTI AE . 78 -9 CI AR EL &I (NaCl-2H,0) 70 i, A2 IE/K NaCl
A1 27%0) NaCl KIFW . CAIARFE LAY NaCl-2H,0 1 NaCl (KR 50k 0.619; Jo7K NaCl £E7K )
AR P SZ IR P P AN K CHIR TR i, i P s A 38 mn) o

(1) IR HARE],  HHFaH S5 AR ARSI B b

(2) £H 1000g 28%[1] NaCl ¥, H 160°CAFI-10C, i) Sbik 2 7 i 2 ReT Hi £ />4l NaCl?

(3) LAMFZK (T 2.5% NaClFIHGR K, WA BB N kK22 (15 5)

fi#: (1) AHEQE, SRS AR S, o . SN B R F=C— P =3—2, A
X /=2, AWHX F=1, =Mk F=0.

160 - 4

120 -
1+ NaCl(s)
80
1

40 1+NaCl- 2H ,0(s) + NaCl(s)

o 0 HZO(s)+1[ % \ S,
£/ 1+ NaCl 2H0(5)
-405;- H,0(s) +1+NaCl- 2H ,0(s)*”
H,0(s) +NaCl- 2H,0(s) )
0.0 0.2 0.4 0.6 0.8 1.0

HO NaCl 2H,0 NaCl

WNﬂCI

~
~

NaCl- 2H,0(s)
+NaCl(s)

NaCl 5 H,0 41 RG4E R AH K

(2) 7 28% NaCl [F7KE W, IR 160°C 2 JEPRET — 9°C AT Hi [P /& NaCl, il fE 4k 2 AT,
Frid oKk ER . EsEE AR, ATHIEE A NaCl (sl ] 7R SR — 9 C i AT AT U R 155, |
W + .o = 1.00 kg,
W, (28 —27)=Wracr(100—28)
KARTTAF Wi = 1.00kg / 73 = 0.0137kg
(3) Bk —21°CH, Hrib kR R Z -

A

A(g)tB(g) C(2

8. fE M, NY AL B LAY AT RS N £ , BV 298K I,
A=2.1x10"5Pa s, 4 ,=5x10"12 s, YiEEE TR 310K I, W07 4 A A, 80 165, SR h
AR, M

(1) 298K N S Wiy ~F- 4 5 B &, M K

(2) 1EMW Y 1) S0 TS A e s

(3) 298K IN S Wity A A HTA G s

(4) 298K I}, 5 [ NG S R K 100kPa, ZEAd 5 1 3 60kPa, i 52 K i i) 2

(15 77)

f#: (1) K,=h/A,=2.1x107 Pa~ls1/5x10712 s7'= 4.2 X 10 Pa”!

K° = T1(wlp")B = K(p7)>'8 = K, X p7=4.2X 106 Pat X 105Pa = 4.2 X 1011
B

(2) £,.=£, =RT"TIn(4#1H/N(T-7)=8.315X310 X298 Xn(2)/(310-298)kJ-mol !
=44.37kJ-mol~!

(3) ‘I\EZ—%‘_:&E\ZArUmO: b;,+_ E;,—:O

A HC =AUy + Ay R7=0~1 X 8.315X 298 J'mol~'= —2478 J-mol~!
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A.G.=—-R7In K~ =—-8.315X298 X1n(4.2X 10") J-mol~'= -66.32 kJ-mol~!

4) A(g) + B(g) —~ C(g)

=  »x m 0 2 & 0720

=0 r P 2o P pi=ptp
) 15T ~dplde=hp—k (oo —p)= AP (p—m) &)
gz —dp/[PHp—po) K, )=k dr

[1/(p—a)-1/(p-b)1dp/(b-a)= k dz

B3 In[(p—a)(po=0)/ (po—a)(p—b))/ (b-a) =kt
Hrh p=p . o/2=50kPa, p=p u—p,=60kPa—50kPa =10kPa,

TR P (p—po)l K,=0 HIFR N
a=[- [(;;_1+( [(p—z +4X gy X [(/}—1)1/2]/2
= { (42X 106 1+[(4.2 X 10244 X 50000 X (4.2 X 106)1]21Pa/2
=0.1091Pa
b=[- [(p—l_( [(p—z +4X gy X [(/}—1)1/2]/2
= { (4.2 X 105 1—[(4.2 X 10)2+4 X 50000 X (4.2 X 1051112} Pa/2
=-0.1091Pa
Jit A
r=In[(p—a)(p=b)/ (py—a)(p-b))/ ki(6-a)
~In[(10000—0.1091)(50000--0.1091)/(50000-0.1091)(10000+0.1091)]
/[ 2.1x10°Pa~'-s7! X (=0.1091-0.1091)Pa
=3.81s
PRII0 sz I 3 HAR /D 00 S N S P 200, XN —dpld =
Mats pl-py =kt
W = —p )k =[(10000)=1—(50000)~1]/2.1x10-5 Pa~ls~= 3 815
SRk P, AR BCR AT ANEAL B, 3 W TS0 T BRATURA S I 1), I L 220 300 5 I PR 5%
Wiy B Ay 5 B |
= BWEA
9. W 25— FIEE @ W RGN A RIE SR MRS A S, B
AR MBI K, ESE IR Dl . (T 9))
BB WA TIIE X 8= —pdV, WRGSIWEWAEAE ) EAp=p—pe, PIIA
OW=—pdV=(Ap-p)dV=Ap dV+5W,
HSW=—pdV AT BTy e M RGRIMETI AT d7>0, Ap>0, BIRS =W, Wik RN,
XTAMIGEIER, BT LA Ap—0 IS [ A i o AME D) 8 K
M RGBS D ARE S dV<0, Ap<0, WIRSH>8 W, SWiBRIERLER, REAFIIHOK, Pl
Ap—0 IS )30 0 RS2 PR 1) D gz )
10. A EFA 2 AR B SORAT A2 A Bad i A Ak &R (7 9))
B ACERARIN I EE R AT ek 2, B SO E . B J) . JUB AR IS K B BB i drg
S AW RN dGy, dGy 5 dmg WHLAERD A AL 2 g . WA T ELEH T 240 2%

/ff‘i’a {%%%‘%ﬂﬁﬁ(@%/éﬂB)sj/ﬁC%%Xo

11 R AT W5 1 /KT BB 2 CAN: y x=35x103 N'm™; y5=28.9x103N-m; yx=72.7x1073
N-m™; #EHN 293 K K H/KEEEBEMIG, y=624x103N-m™'; y:=28.8x10>N-m', (745

B R RBL s=yx—yi—yi_x=(72.7x103-28.9x103-35x107%) N-m'= 8.8x10> N'-m™1>0
REA e . H R 5K B R s



s=yx—yi—yi_x=(62.4x107-28.8x10-35x10) N'm'= —1.4x10° N-m'<0
ANERTE -

12. %fi&%?ﬁ%ﬁﬁ% ol % Pt W ) 73 0 4, B gy, 4y 1 44 =§ o WBRNRTZ S LS. (T

)
e n BN e\l —cpg " =(n-1)kt
1= =)/ (n=1)k eng™
ty =@ =)/ (=1)k cp™!

Bl 4,/ 4= '=1)/ (47 '-1)=1/5

s 73



