% AF  AR-FHr

1. A O SHRIIR RITE N Ag O()—2Ag()+5 0 (). M Ag:O() A7 5125 F-HTHT, 7

GRS B B RO ] BB A S A B KA 2 07
R:5=3, C=S—R=2
=3, [f=C+2—0d=1
f=0mt,0H KN 4.
2. BT & RENHL B AN E B ERE RE L7
(DNH, Cl(s) FESZ B 25, B2 43 #% R NHs (), HCI(@) 35 V45
(DONH, CU)FERH —E R NHs (9 AR, 34 /3K NH; (), HCI (@) 15 V-4 5
(3)NH,HS(s) 5{E & R i) NH; (2) fl H: S( 1B A, 355 45 ;
()7E 900K Bf C(s) 5 CO(g),CO; (g) ,O: (&) 3 F-4.
## : NH, Cl(s)==NH; (g) + HCl(g)
(1)S=3, C=S—R—R (R=1,R'=1) [NH;]=[HCI] -
c=1, @=2, f=C—ad+2=1
(2)S=3, C=S—R—R'=2 &=2, f=C—+2=2
(3)S=3, C=S—R—R'=3—1—0=2, ©&=2
f=C—o+2=2(F 2)

C(9)+5 0 (@—CO® D

(4)900K B,CO(2) +0, (8)=—CO;(g) @

S=4, C=R—R @ $[COIHRRE

R'=o0, C=S—R—R'=4—2—0=2

=2 f*=C+1—0d=1.

3. EHKERWEE S, FRHRHYH,C(s),COR,CO; (8),0; () Fl HO() LI =44, i
SRR GE M ST 4 55

C(s)+H; O(g)——H; (g) +CO(g) ¢))
CO; (g)+H, (9)=—H, 0(g)+CO(g) (2
CO; () +C(s)==2C0O(g) (3)
MR 3P, (DRI B (D +(2)183)

R=2, S=5

C=S—R—R'=3,

4. B Na; CO: ()1 H:OD ] LA AN F = F K A9 : Na CO, » H,O(s), NayCO; » 7TH, O(s) Fl
Na, CO; » 10H,O(s)i&3K

(DFERKRET 5 Na, COs KB MK FEAILAEHIK S 2R BB AL 5

(2)7 298K B, 5K ESFHIAFHIK S B AL,

f#:(1) S=5,R=3,R'=0 C=S—R—R'=2

AR R EKER, RN 1, S0 1,CEARAE .

TP Fof=C+l—0@ f =00t d&KN 3.

EHA Na,COs /KIEBA HoOCs) BiAH, A BB A R — b &7k b .

(DR, f* =C+1— dHEKN 3

HUE AT B B PR S K ER A AR,



5. EARRBRET WA Ag O MR ESHAENT .

T/K 401 417 443 463 486
p(CO,) /kPa 10 20 51 101 203
1 [7]

(D470 F 413K #1 423K B, ZE= P IMAER, BEA Az O AR
(2) Jndar A BB AgZO(smu#n@J 443K B A2 2

#: (D AgO(s)= 2Ag(s)+ Oz(g)

ZRH O, B ER  0.21Xp°=0.21X101. 325kPa=21. 3Pa

Y O WAERTRET Ag.O MAMEE SR, BEAE R, Ag. O, BB, 4 po, —THE, AT LIE
tH 413K B po, IES<ZSF O IR, BEAE R Ag. O, i 7E 423K B} po, =25kPa>0. 21Pa REEA &
Ag O. (E#)

(2) B B vT 0, 7E 443K B, po, MRIGTF-B5 16 71 9 51kPa 24 O, #9452 E A F 51kPa Bt Ag, O R4
B

6. EHAEKRSEF R 101. 3kPa if, K A9 Bb AR 8 373K, MW R BB OB E L, Y KSEHBEY
66. 9kPa B, ;X B K BB A A Z 7 B HIK AR HERE R ALK H 40. 67K] « mol ™, 335 10 B T 2.

f# . i #% Claunius—Clapeyron &=

dl _OwpHn
aT="RT

Dp Ho SR BEFRKET

_Avup,H A T
lnpz/p (T; Tz)

n86:9 _40.67X10° 1 1
101.3  8.314 ‘373 Ty

T, =361. 56K.
7. FFRBKRE T T K T) S VKM BATE R - K 7. 62em, B 2. 45X 107 em. #5338 3h R BO4AE % 60kg, it

)

£
(132 3l 5 HENF VK i) 5K 775
FELEE ST T Ok .
EL IV B9 BE AR S ALKE K 6. 01k » mol ™, K IE R 48 5k 273K, vk AIZK B 86 BE 4351 A 920 Fl 1000ke
m™3.
B:pu=p"1ra

6.0X<9.8
Py =G/ s =M =

2X7.62X2.45X1073
=1.58X10°Pa

pz>p°s  pu=pz=1.58X10%Pa

REHIN T .

Afus m
P aT=T AV,

i
1000 920

=—1.556X10"°m’ « kg™*

Asus H my T.
p pl A[ust ln ;

Db Vi =18X1073( T



88] «

3T -
6.01X10%] mol _llnTz

8P, — 5P, —
1. 58X 10°Pa —1. 01X 10°Pa=T $ges 0= L 1oy

—0.04114=InTe73x
Ty=262:2K.
8. B 1013kPa B, IE B AL A9 IE % W6 & 0 342K, B¥F 3L EEF& Trouton FLW, Bl Awy Hu /Ty =
K™ « mol™,i&3k 298K Bt IF B RS E.
f#& : iR 3 Trouton FN)
Avep Ho /T2, 2288] « K™! « mol™
Avp Ha =88 X 342=116. 964k] * mol ™
*ﬁﬁﬁﬁﬁlﬁﬁﬂ
Avp Hn SREFXE .

_AwpHn, 1 1
lnpz/p R (1 Tz)

116. 964k] * mol™!
Inpr =g 3747 « K= * mol

p2=0. 41kPa,
9. NBRMBZB/PALIESRERRRN
In 2= 1921K

Pa

— ( )+1n101. 3kPa

342K 298K

d92lb, g 751n———1 928 X102 T+12 26

HoR ZARAEEH ¥ 2 169. 5K Bﬂ‘&ﬁ&ﬂ%ﬁi@&.
R RERB R . BV, >V

H.,
dlnp/dT __LTI

M BESESBEXRRRXE .
dlnpy7=1921K / T*+1. 75,/ T—1. 92810

EZBIER B R T=169. 5K it

_  Daptln
dlnP/dT-— 0.058= -——I%T—

Ay Hy =8. 314X0. 058X 169. 5X =81. 73] * mol ™.
10. ERIBAER As(DMASESRENXR SN

In &=~ 5665K+20 30
EAEM As(NBSESRENXE N
In 2 =199 4 99 76

EEHOTRRGBRRESR,
B IE=AMS B EE SHREMEY p. THISE .

{W/Pa —2088k +20. 30

InBp,=—12229K 4 59,76

##8.T=1002. 4K, p=3664. 38kPa.
11. 7 298K i, Ak B IR FIZRSE Y 3167. 4Pa, #F1ESME K 101. 3kPa (95 K, SRAK A E S

HEL? B SAEK PR AT B Rt

W SHE SRUER R, 2 TREM TR TRRRAERAE, 008, =2l pry 4o

Tt R AR pe R YSMER p. B, B M SEAAER SR



REES It =Yoo )

o Vm(l) 3 —

. -1
Va(h=182 1;“?‘ ZAmol g ems =1. 8 105

cm

p,=23169. 66Pa

A UE B RN, EH A V(g > V.

12. 72 360K Bt , /K (A) 557 T B (B B4 ELIF , 5 T BEFE/KAB T B0 BE AR 43 B0H 2 =0. 021. B F17KAH
W5 TREAT S Henry £, Henry RE k. s =1. 58 X 10°Pa. R B A5 Z R R SHS, K 55 TRA S

. BRUK B BE /R A& KA 7 40. 66k] « mol ™" , HRBEIR BE AR f. RS M EAS K.
WKHPE 5 T B & Henry E

B ps=k..5 * z5=1.58X10°PaXx0.021=233180Pa sl
KBDE  pa=p°— ps=1(101300—33180) Pa=68120Pa. C
13, REFRBAFER (B 5—4), [0 68 .

o
(D#% OA,OB,OC 45ttt 4 BB 2 300}
@il ORI E XL, s
DBAMR M E T B ERA A 47 g

(7 2000K B SUINIE S, (T BEEE R SRIT ety 100
BRERL, BB PR TG 2 B R (AU 7
(SYRMARE Ak, 28 2000K B 4675 BE75 b 4o I 26 2500
EMEALE S o
B:(DOARE, &RIE 55 BHOFATEEL, OB %R A ,
C SEBMPAITHR, OC RESRIE S C OFHTEHL .

(D0 ERFWE C, &R A BRI =H AR OA,OB,0C WAL . i, 0=3, =0, SH &M EE
FE 18 RGEHE -

ORERR, HETRERELAR .

(ORBTERIN I .

e ?j{}“ . ABRO=—2NE®G

Aoy 81% OA RMABIENE .

AH,,

S AVL<0

B el 1 AR B A AR AU A B B R BN

(5)fhit 53X 10° Pa B 0] LI 3 BEE A & RIA .

14. 7E5ME N 101. 3kPa S S, KBS BEBABR R L () 5KNBEY S, #T7EKEKE. &
371. 6K USRI i AR B, A AT 1B T O 41 A A0, AE 100g 7K & it 81. 9g. iXiT B 7E 371. 6K i@y
AR

W, /M

#:"4 y0= wHZIZ/Mzzo = S%bgﬁff:"- 038

M p, / pr,0=ny, / Nu,0

by, tpr,0=p

f# i pr, =5556.87Pa  pu,0="5556. 9Pa




15. KA 5EEB EFER/D, BOT EEFHTRIEM. 7 101. 3kPa WP, RENIEHR AN
365K, X BT @A ZE I EH 29kPa. 1K

(ORMAPEENEER v

(D) BRFH 1000 kg AEEHE, WIHFEZDKES? CREEEE/RRE N 112. 5g « mol ™,

B (DFE p° ZF . WEHRSER 29kPa, MK SEN » pyyo0

yp=ps/ P B=pcua/ =7 29 3=0.286
__Peghsal
(2)nc, 0./ nu,o b
Ws /Mg _ 29

B9, 7M, ~ (oL 3=29)

1000Kg,/112. 5g » mol™" __ 39kPa
W,4,/18g « mol™! 72. 3kPa

Wa=Wy,0=2398. 9kg

T HEEK ,398. 9kg.

16aanﬂmmwt@W%%%ﬁ&ﬁ%ﬁszmhﬂuzmwmwwﬁgzwxﬁmﬁ R
10. 02kPa, WA R BE /R LS K 34. 14 K] » mol ™', 33k

(1)303K B BAFK IR 5

(2) B R BE R FHERS 5

(3) R AR Y BE R A AL

B (DN HER.

H, 1 1
lnpz/p1=é§— :ITI"T;)

34.17k]J » mol™! ( 1
8.314] « K™! « mol™! 293K 303K

Inp, /10. 02kPa= )

p2=15.92kPa.

(2[R np’s /p ‘——Rﬂ(ﬁ—T)

12.30__ AH. il

'3.27  8.314 273K 393K

AH,=44.05k] * mol ™,

(DAg Hy =05 Ho— A Ha
=44.05—34. 17=9. 88k]J *» mol ™.

17. & 298K B , K (A SR B K —HABHA RN A LESHRM X RN T ARFR, BRSE
TE 25 =0. 4 i H BB AAE -

In

Xsoasz

T8 0 0. 05 0. 20 0. 40 0. 60 0. 80 0. 90 1.00
ps/Pa 0 1440 1813 1893 2013 2653 2584 2901
pu/Pa 3168 4533 4719 4786 4653 4160 3668 2901

OB p—a—y B, 48 5 45 SRR 0 & SR E B
(20 0 =0. 56 TSR K LA 1R WA 80 DU AR 4 BB B 47 7
(32511 298K i 0 SUTTRER AR HERS K o —0. 2 (KT o PRI T BT



B (DRMERS O, % T hEERNEXEHEN .

AOB JWBHL , T BENIF RS . T A%, f=1. AOBLAEKBHER:
o=1. J=2

AO,OB H S5 ML, R BIEETS AL, R =1

AO.OB LI 'FASM, =1, f=2

. T
P T w 0 -
T P
z |-
4 |
- d
I =
| i W
! |
! 1
? :
7K 0.4 —_— A '
X sl H,0 0.4 X3 —> C,H,0
5=—5 5—6

W&2Z AP T =2, =1
(2)TE 2=0. 56 BFHITHER
EAHEHREY, BIRE R C Hs O,
(3)7E 298K B, LALE PR RERNFRHER .
BRI ps=p5 * as(FE z=0. 2 )
ap=pp./ pi =0. 625

Sevs=as/ x8 =O_E)§S%§ =3.125.

18. 7EARHERE 1 100kPa T, ZEE(A) MZ B Z R (B) ool RG-S B A KRR T R«

T/K 351.5 349.6 346.0 344. 8 345.0 348. 2 350. 3
xB 0 0. 058 0. 290 0. 538 0. 640 0. 900 1. 000
B 0 0.120 0. 400 0. 538 0. 602 0. 836 1. 000

Z B Z B Z KR — ST R G — AR ARAS o 2. AR IR B
WDOEHZEMZRZE_TTBHEHREN T—x—y B
(¥R Z REFILE ) Z R Z BB A5 N BRI o, TT ek

Gt R 2 HUMEAR , FE MR (O TR RUR BB 4> BB B A 47 A

e
#: (DBRARE B B, 25 =y5=0. 538, FHE AN E 5—7.
QA Z BN M ZBEIRE G, # x8<<0.538 1

B, A B e R B 2 B, A TS B E IR A Y .
2=0.538 it {BEHERELY Z® 0538 . 5 ZMZEE
2s>>0. 538 B 5 BB Z B Z BS, K TS I R A

.

19. ERSEHTF, KA 5ER B TR RSELE 341. 7K LU B B, KE (D MERZ
), B (B TR 43 ws SRR T RIFR



T/K 276 297 306 312 319 323 329 333 334 335 338
wy (1) 6.9 7.8 8.0 7.8 9.7 1.5 12.0 13.6 14.0 15.1 18.5
wg (2) 75.5 71.1 69.0 66.5 64.5 62.0 60.0 57.6 55.4 54.0 50.0

(DE K SEB _TBERGEN T—x &;

OMNEFELBRRBSFREMEZRE FEABR B KNS E;

(3)7E 300K B, ¥ K 5HKER4 1. 0kg IRA, X FH)G , iTEMEDK 5SEBILHEZ P& XA H RS
B ESHKEMERZE AR

(OFEEGPEMA 1. okg K, 55, HitHER K S5ER T T
402 P& A B R R & BRI K B AR R 2 T &

fi@: (DAHEABNE 5—8.

Q)M EBENIBAAR , EREX N RGP, FRAIEHE,
A'5 A" R IR A, B E AR EBE SR E RN 2L
KR, VXL A AT 2R 15 T4 1 2R A9 38 A5 PI K L R B B A 2
R .

SRVEESERBLBBEAN 339.6K, XM FRAN:
33.3%.

()7 300K if, ANEFBEH, w(1)=7.9%, ws(2)=

70. 4%
BRAKBHEERN Wuo, BERERENW.
Wis,0+Wp =2. Okg
H Who * ws(D)+Wy » ws(2)=1kg
f#4%: Wu,0=0.643kg. Wy=1.357kg.
(OEMFNRE T WA 1kg K/E,ws A%, wn(1)=7.9%
ws(2)=70.4%
5. Wy, 0+Wpg =3. Okg
Whyo * ws (1) +Wg * ws(2)=1kg
. Wuo=1751kg. Wy=1.249kg.
20. EHNER R ER Na(AF K
(B) W4 ). 53 5 K 372. TK #01 336. 9K, B
P AT AE R — A FRGE A NaK T2 KL il 5
(), ZALBYTE 280K W43 R i 4 )R
Na(s) M & K H9BE IR 5 808 25 =0.42 At
RIBACY). 76 258K B, Na(s) fil K(s)F 280K
—RESEE L&Y X B A K EE/R 4 CH
B0 p=0. 68. IRt Nal(s) 1 K(s) i
THSHMESEE M, AR R M 2k
T RS E B .
B0 RONEIBRIRE, =HLE
=0 Na LG H
MNDE VA E., B 8 M X, 0=1 333 0.42 0.68 ()
C=2 fr=2 Na,K
MNOF X, B+ F-# (Na(s) 54 B 5—9

E {3369k

B+l




BOSf =1

NOID X, 468 Na: K S5 BAEE, £ =1

EDK X, K()5EBBHEYE =1

FOHG X, Na(s)5 Na;K(s)BitE¥4 £ =1

KIHJ X, K(s)5 Na,K(s)BHEHE =1

NOF £ =HF# (Na(s) 5 Na, K(s) KRR A N BIB8D £+ =1

IDK & =V 45 (K(s) 5 Na, K(s) RERMHN D HIBEw) 1 =1

21. HRRESAT »NaCl(s) 5KER —H 5 RGTE 252K B —MEFH AL et H:OCs) « 2H 0
()RR B3 H0H 0. 223 By NaCl K FH =HI3E7E. 264K B, REaEIL S NaCl « 2H,0Cs) 438 K3 NaCl(s)
T RS8R 0. 27 i) NaCl /K7 . B0 NaCl(s) ZE7K H ) 75 A B 32 18 3 02 W R K, T8 BE 7 6 0 Ao 3
HHm.

(DiE H NaCl(s) 5KA M A4 REMAEE , 4 &M 0Es;

(2)#EH 1. Okg R E 5K 0. 28 B NaCl /K, B 433K BHAH1 B| 263K, i35 B84 B8 h 4 i
NaCl(s) # i &.

#&: (DEDK LA F Ao (L) #Ad .

EFD % H,0(s)+L

FDHI Y% H;0(s)+NaCl » 2H,O(s)
DHOG X3, NaCl » 2H,O(s)+L
KGOJ 3 NaCl(s)+L

OHIJ 3} NaCl(s)+NaCl « 2H,0(s)
SeHiE D RMHLE,22.3%,

'+1K

o,ﬁmm% WNCIERBEL | ARO f o
BYHRIE S SRR R 62%. ! ,

G B wn 5 27% (FRAE LA YA R R S 264K
Je7k NaCl 5 27 % NaCl 7K 8).

(2)1. 0kg28% iy NaCl ¥eWi, M 433K %3 20K[F ™ g

3| 274K B, H7t NaCl(s) E

ERAFE L, Kbt NaCl i &, 7] 24 i s
RELFRIRI | H,0 23% W% NaCl

We « GM=Wna * MJ B

W (28—27) % =Wraar + (100—28) % M 5—10

Wi +Whea =1. Okg

Wiaais =0. 0137kg=13. 7g

T 264k B, AU BE D 2706, IR BE T T B, A2 R VR BE O VA ORISR AL A4 NaCl + 2H, O Bir iy
4l NaCl 2 13. 7g.

22. Zn(A) 5 Mg(B)FE B A — 4 /MRS A R R A P MK S8 8 — & Mg RYF 2 B0k 0. 032, 18
BEH 641K, 75— Mg RYFRERSIECH 0. 49, BN 620K, 7E R A MIB R4 MR LA — B F S & Mg
fY BB 43R 0. 157, 3R BE 2k 863K. B4 Zn(s) Ml Mg(s) B 2143 Bk 692K 1 924K,

(DB Zn(A) 5 Mg(BIE B —H - RIS B, 3T & KA A b F

(2)5 HI AR, & Mg BB 4M50CH 0. 80 #1 0. 30 MK LY, FEM 973K B33 573K 13 B i AH
AR E HE A

(3) 45 & Mg B9 FR 454 0. 80,0. 49 F1 0. 30 ALY , £ 973K B3] 573K s B4
.



& : (DR RS YERR

01.\/}57=1—A(/)1. 157?§:anMg : % 924 K

e “ 863K 4 1 30% G
A:LBER, =2 A ' 80%
B:Zn(s)+L f*=2 692 K ol o : :
C:RELEY InMg()+L  f* =2 o1 i E E E
D:anMg(S)+L f* =2 620K f _:3 & :7

. I i

E:Mg(s)+L f*=2 sk} F 7 G 18
F:Zn(s)+Zn;Mg(s) f*=2 . : . !
G:Mg(s)+Zn,Mg(s) f*=2. Zn0.032 0.157 0.49 Wy, Mg
(2)30 76 YL LRI HF RS 20 m 511

I~2 BHABOE 1 (L), =1

7 2 JSINHECH 2 (L+Zn.Mg(s), f* =0
2~3 AR F HEH 2 (L+Zn,Mg(s)), f* =1
3 A, B 3 (L+Zn.Mg(s) +Mg(s))

o LI 30% 4 a9% “| 8%
3~4 AIECN 2 (ZnsMg()+Mg(), f* 2 &

~1) . o
809 1 5 B AR » HE R AL B PE DT o £ =

FIRIRA 1, C59 BER AR AR H) ) 1

B LR (Il 5—12)

23.Si0; — AL, Os —#H 3 RGE#ET KA BT
W FREERE, A AHE(E 5—13) £ Sio;
—ALO; ZHN REARR X MHE, BHAWABRN 2AL0; + 3SI0: , ZERE T SO, A HREA MBS A %
PFER, AB R R MM RR . 7E ABRZ FRARA £ ABRZ FTRGAE

dl

Es5—12

2000

———e

G

- - - —— - w
Y

N
FUSINREG (. T

/K
N
)
| (R
~

c D
A B
1400 M N
A(Si0z) (E¥A) B(ALO:)
Xg —» (RIE)
w513
(D5 & A X 205 eh BR L AR 40 L7

(2) B Z5R7K P& 53 FIR R LE A P 3L 77

(D5 FIEHMN z,y, 2 SOBELD R HR % L.

f#: (DGJEH U ERFHWB(L);GC] REFEARABKG+L
JEID RFEZHEFXF (H+L;CABD REARA ) HERA(s)
AKMBRZEBAFE(HD+ERA(G);HEF  RIE(D+L



IMNF  BERAD+RIE).
(D=HKFL ABRERA . BMOES5HRAIEF
CD,RRF, L+BAG)+EXA ()
EF, {3, L+3kA () +RIE.
2~3 FBH, BN 2 (L+ZnMg(s)), f* =1
3 At H%Ch 3 (L+ZnMg(s) +Mg(s))
fr=0
3~4 FEH 2 (Zn:Mg(s)+Mg(s)), f* 2
=1) b c!
800 M) S AR, B AL B B ws, £
FERE 1, (59 BERFRBA A EL). .
() LR (N 5—12) 4 @
23.Si0, —ALO; —HAr R XA T
W EREER S FRKHEEE 5—13) £ Sio;
—ALO; “HARRERBREMEE, ERAMWHB N 2AL0; « 3Si0: . EFHB T SIO. A EREA MBEA %
WK, AB & RBIFVER I R £ ABRZ FREARA . E ABRZ FEMA K.

30% 4% a| 80%

Bm5—12

X ¥y z
2000 5 i i
T
] I F
! I I
G J 1 )
(64 1 D I
i !
A -1 B
1400X M N
A(Si0z) (R¥%) B(ALO:)
Xp —> (RIE)

5—13

(D8 &8 X 2 51 By BE e A 4 AR 7
(2) B = RK L BRI L2
5B HM z,y, 2 SRR L.
#:(DGJEH U FARFEHBW (L) ;GCT REEREEEG +L
JEID RFEERFA ()+L;CABD RERREA (D +EKEA (5
AKMB REBAFE(D+EKA();HEF  RIEG)+L
IMNF  BRA G +HRIE®).
=HKFL ABALRERA BAESHALT
CD, K, L+ HREA () +ERA )
EF,RF,L+FRA D +TRIEG.



3

BEo5—14

24. SRR T O =A A8 RGAHE (E 5—15) 1, & IR AL A7 AARE ARSI B B B

A
4
5\/6
2
8
Mg C Pb Mg
1) @) 3)
B5—15

(DL LWL HXI T HH 2
2. FErsk, B

3. B AL

4. BEAED (BB L)

5 BELEY (BRI

6. Pb(s) +¥& (L)

7. Mg(s) +BEHED (9

8. BEMAYI () +Pb(s).

(D1 BEDL

2. W (L) + B a

3. EE&K a

4. K b+ IEW

5. BEHE b .
6. BEEIR o+ BBk =2

(3)1. % AH (L)

2. B(s)+¥Aa* (L)

3. VHEe (L) +¥Age (L)

4.C(H+L



5. C(s)+B(s)
6. C(s)+L’
7. BEEAR+L
8. Bk
9. EAXWIEKAC() fr=2.
25. UF, (s), UF, (DWESE %ﬁm%ﬁ}sumwww\ﬁﬁim,aﬁx UF, (s), UF (1), UF, (g)
=HASEAERT AR B A .
in 2UF8) _ o0 10017K
Pa T
in 2UFD o0 4o 5899. 5K
Pa T

ﬁ:E*ﬁﬁﬁﬂ‘f’P,T*ﬁﬁl
() _ __10017K
{ln Pa 41. 67 g

Inp(c) /Pa=29. 43—58%—55

SKf#E: p=146.23kPa, T=336.4K

UF, (s) \UF, (c) \UF, (g) =t MR BN 336. 4K, [E 77 : 146. 23kPa.

26. R F EMRSES RA 61. 33kPa, iN506 T 51 MR FR 28 20 X ik, [ Bh e R BT+ 4%
JHa?

¥ & K * &S i
=HABEE T/K 234.3 278. 6 550. 2 93.0
=HMAEES p/Pa 0. 00017 4813 57300 68700

YR B S H R RS AW T, MEE AT UE S PT

BORBUFHE YR = AH R B A K SUE 7 (B D)
ZE MAAREEAE, AEESHN=HEAENEXTHEE
ERRSENE, B REESEARE Lt ge 4 .

27. R LiCl(s) fil & &M Li(o) B, ¥ Eim—
& KCI(s), X FERT 15 L s fE. B 40 LiCl(s) %5 &5 K 878K,
KCI(s) B4 S0 1048K, LiCI(A) 5 KCI(BY A R — AW E
AL S R 629K, X & KCI(B) # i & 2 B0 ws =0. 50.
7 723K it KCIB) B wn=0. 43 ML HInt , & %647 s
i LICICs) , T ws =0. 63 B LY HIRS , B 447 it KCICs).

(D% LiICIKA 5 KCIU(B) 4 44 i S L A5 1

@R In—E &’ KCls)WEHA ;

(3) F Al ) B A YL BE L 86 T8 IR A4

(OKCICs) T A i 5 18 43 3500 45 ) 76 96 T 35 6l 3 o2

(D1 BB

2. A()+HHEW (L)

3. B(s) -+ (L)

4. B(s)+A(s).

HV



ORFEBBARRFELHH LT B3R T

B Li, A R KCL AT AR g7 ¢

AT M. 4 LiCl 75 878K ¥ , i in A KCl & DA
FEWAE 629K {IRFFRWIK .

(3) FL R O B 3R BE O 8 T 629K, G R
F 629K M TEWAFE , AR B ER Li .

(4) R E 50 % ~100% HiIF ARIERETF
et & LiCl B3RS , HL A B] LAGRSE AT .

28. &R Pb(s) 1 Ag(s) I A 43R
600K F1 1233K, Ef17E 578K B I KB IR &
Y. B4 Pb(s) 5 1La i) BE /R IBF A48 A8 Oy 4858] -

mol ™, I BRI I BRI R A W AR R R A R

R R BB bR
REE R A AR B BEE A T M8, (AH. 5§
REFXR)
_AH,(A) 1 1

_lrl.l'A—"’—_R—(TF?_T‘F)

—Inza=—In(1—zp)=xap

g 4858 emol 1 1
TBT8314] « K ! « mol ' 578K 600K

x=0. 037

za=1—0.037=0. 963

B LA, SE R A WA BLR - 2 =0. 963,
xag=0.037.

29. ZLRWG .

)

1048 K
1
723K |-------
2
4 L 629K
A(LICl) Wy B(KCl)
B 5—17
1233 K
600 K
578K
Pb(s) A Ag(s)
BE5—18

(DB =FRZE PG, 85 , P(D A P(g) 3k =H3 F45 i A998 BE FIHE 1435118 863K Fl 4. 4MPa;
OB BIN=FRA P(s, BB, P(s, LB F1 P(D 35 = FRE 45 B 1938 BE R E 7743 512k 923K i

10. 0OMPa;

()BEH P(s, BB, P(s, ZLBH F1 P(DBFE B4 514 : 2. 70X10°, 2. 34 X10° 1 1. 81 X10°kg * m™3;

(DOP(s, BBHOFEAL R P(s, 48 BB NY.

ORFELA_ LB, B B R A ;

@P(s, BB 5 P(s, 4B B B BEE S
AR ?

B (O=MEMMNBEERT LY 0,0
ELOO %L P4, )5 P K FART
LEEL PG,4)5 P(g),P(D5 P(g) WF4

% . 4.4 MPa}

_ AH,
Wi dp/dT=T"

T P4, )—P(g) it .
AH,>0, AVLa>0, V.(22>V.(®

- 10 Mpa




B dp/dT>0, BIFRIE.
FZEHNTH PR, )=—=P0) AV,>0
AV B p B>p(D  AVL>0
AVL>0 dp/dTHIE,HE OB £
P(Z)~=—=P(#8) AH,<0
pB>p, AV,<0

’ __AH, .
Sdp/dT=7757>0 RIERE .

Hi OC £ .
() MAHEE A8 5 BB 8 S B E F7 3 KT A .
30. MRHEFTRK(NHL ), SO, —Li. SO, —H, O =44} R Si7E 298K it (AHE (B 5—20),
4 (H,0)

B D C(Li,S0,)
[(NH,),80,] 0.545[(NH,),S0,]

B 5—20

(D i % XIRFFAE MRS B BB

DOFHLABA LT .y z SFREOW R TE 298K BHERAR , 5 A7 IR 09 5 0 HEHE
HAMKE KT

% : (1) Aabed, AW (L)

abB,} B(s)+L(B#fn)

BbD 3l B()+D()+LHBH b)

bcD A D(s)+L(D#aFn)

¢DE 3 D(s)+E(s)+L(c)

cdE 3 E(s)+L(EtFD)

DEC A D(s)+E(s)+C(s).

(DA = &R St BLINH,). SO, ]

HBHN y KRR 56T i (NHL), SO, » Li, SO,

Zﬂ&ﬁ Z%Wﬁ%ﬁfﬂ H: SO, « H;O.

31. REEPTRE KNO; —NaNO; —H, O =414 RE7EE R T HHIE (B 5—21), 5% 40F a6,

(D8 &M XAFE MRS B B

(2)F 10kg KNO; (s), NaNOs () iR A #E, & KNO; () BT BN 0. 70,8 NaNO, OF:0)3 v &)
0. 30, XHR S TR ANKBEHE B /5 B T A R BR A £k i S ik o



A(H,0)

BKNO, “ C(NaNO,)

B5—21

(D INREXR A RN 10kg 7K, B8 M V-85 B AW LHEAR?

8 : (1) Aedf B IR AR A A AR X

Bed N EA45 B 5 A2 FIAE V45 .

cdf B AL C S5IAFNEBE BIAR V-4 .

Bdc 45 B, 4 C, AR A F MR =H3E77 R B #1C HAD
(2)Aa 5 ed XTI, BEH T KR KNOs Hffk .

CRALTF  Adef X, RAMME B EAX



HaF F-FH
1. &% CO(g)+H,O(g)==H: () +CO; (g) Wiz F K M S|E K X R A 1gK; =2150K/T—
2.216,3% CO,H;0,H.;,CO; MEMA RN FERSSE 25K 0. 30,0. 20,0. 20 B, HHEH 101. 3kPa &, [ 7E
H2RBE LA (BR A D BB A BB 8] 4 = H) 4 7 [m1 47 7
f&: CO(g)+H:0(g)=——=H:(g)+CO: (g
BRE p=p" ,K,=K}
Q =pu, * pco, / Poo * Pryo

_IHZ 'Ia)z
Zco * TH,0
___nnz * Nco, 21/2' v
n(X)'nHZO( Bna)
V=0 p=7p°

Q <Ky RN [EAEBRY T EBI, AG<0
Ty " "% 9150K / T—2. 216
nco * NH, 0

0.1X0.2X28X18
44X0.3X0.3

2150 _
T<4. 761——451. 6K

#E 451. 6K LAF A BB 11 A U= 0 0 7 )34 T
2. PCl; (@) W43 R i PCls (@)==PCl; (g) +Cl. (g) , 7 523K F! 100kPa T kB V45, W15 V4R &
I BBE p=2. 695kg + m . RITH

=2.545

(1PCLs (@) IR BT 5
(DZERME K3 Tl AGa.
(D PCls (g)==PCl; (g) +Cl, (&)
WEMEN o« FFEE  1mol 0 0
ez ] 1=a a a 3£ (1+a)mol
pV=nRT ="—’:¢T n=1+a

Wy =~1—a) X208. 2+Mp;, * a+Ma, * a
=(1—a) X208. 2+(137+71) Xa

Wy bWy
P” Vs  nRT
_100X10°PaX (1+a)208. 2+ (137+71)a

o pr—3
2. 695kg + om (14a) X8.314] » K1 + 523K

a=0. 8.

[+
pa, /1 pa, /P _ D " G
prayg /?° (A—a/1ta)

2) Kp=
a=0.8

Ky=G3/0-2/1 g=1.778



(3) AGL=—RTInK3 =—8.314] « K™! « 523K XInl. 778
=2502. 4] + mol ™ '
3. 373K B}, 2NaHCO; (s)==Na, CO; (s) +CO; (g) + H. O(g) i B K =0. 231.
(D7E 1072m® M2 A28, BA 0. 1mol Na,CO; (s), 338 A 0. 2mol H:O(g) , [a] BT 8 A Y B
BHREH CO, (g) , A BB Na, CO; () 2B AR i, NaHCO; (s) 7
(2)7E 373K, {8 EH 101 325Pa Bt , BAE CO; (2) & H:O(g) KB A& K&+ T 8§ #IE A NaHCO; (), 1]
RASMEF HO(@R M4 R A Z DA ABfE NaHCO; (s) 537
fi# : (1)2NaHCO, (s)==Na; CO; () +CO, (g) + H:O(g)
Tk 0 0. 1mol zmol 0. 2mol
S 0. 2mol 0 z—0.1 0.1
K3 =pn,0 * poo, / (p°)?
_nRT_0.1mol « 8.314] « K™* + 373K

pu,0="y; 102 =31011. 2Pa
1011. 2PaX (z—0. 1) X0. 1X310112.
K3=pr,0 * pco, _310 aX (z 0(1)6))2 0 310 2Pa=0_ 231
x2=0. 35mol.
(2)NaHCO; 43 .
K3<Q,
Q =zn,0 * (1—zn,00= (pu0/9°> * (P;?z )

x(1—x)=0. 231

fRd 0. 638=>xn,0=>0. 362

Bl :64645. 4Pa>>py,0>36679. 7Pa  NaHCO; F4M .

4. & RERPH 3H, () +N; ()==2NH; (8) , Fr FI R B BB HIBE/R L 3 © 1,7 673K Fl
1000kPa FE 1 F ik V-4 » 48791 - R A9 BE /R 20 30W 0. 0385. 5K
- (DERBITERMAT BT 3

OERBET EHEERABERIECN 0. 05, MK SENED?

f&:(1D3H () +N; (g)=—=2NH;(g) & H:; 2} 3mol

FFiE: 3mol 1mol 0
Y. 3—3a 1—a 2a
£ :20/(3—3a+1—at+2a)=0. 0385
a=0. 074mol.
ko o)t (0O (1000kPa + 0. 0385)2

? 3 .

P * PN (100kPa)? - %(1—0. 0385)[3 (1—0.0385) T
s =1.64X107*.
(pam, )2 * (p°)? (p* oam, )?
@ K= Pty ks £ =1.64X10*

(Pe)" = 1, p‘E%(l—x)]a :11‘(1—:0

f@#f p»=1315. 6kPa.
5. BB C(s)+2H, (g)==CH, () i A:G: (1000K) =19. 29k] * mol™'. F S Wi S 4 i BE /R 2 3
551K xen, =0.10,xn, =0. 850,2n, =0. 10,iX[A7E 1000K #1 100kPa FE /j F, B8 EH CHi (@) 47



ﬂ:ArG.l;l=_RﬂnK2
K;:e_ RT =e_h¥f94%l<ﬁ =0.098
pat, . 100kPax0.1

7£ 100kPa Bf, Q, ~ o7 " P T 00kPax0. 82

=0. 207
ERRGT . Q>K PHEEZLH#IT A COER.
6. 7€ 723K B}, 4% 0. 10mol H; () Fl 0. 20 molCO, (g)BAHZ B , B A I R A
(1)H: (8) +CO; (g)=—=H,O(g)+C O(g)
-5 5 MR P A B R 50. 66Wa,£§ﬁﬂ?%ﬂﬁi¢iﬁ‘?&%§ﬂ”ﬁﬁ7ﬂ 0.10. SEAFMF/PMALRAE
e CoO(s) FI& R4 Co(s) , ZEARRF M T T B4
(2)CoO(s)+H; (g)=——=Co () +H, O(g)
(3)CoO(s) +CO(g)=——=Co (s) +CO, (g)
oM AR P K ZE S BE/RBOH 0. 30. R4 HITHEX =45 N A BE /R 73 B3R 1 4 o 4
& A Ash S5 .
REEE
H; (g) +CO, (g)=——=H,0(g) +CO(g)
Friget 0. 1mol 0. 2mol 0 0
SE#RE  0.07mol 0. 17mol  0.03mol 0. 03mol pu=50. 66kPa
¥R AV=0 B IL, SBEREL, pu A .
A4S 545E CoO(s) +H, (9)=——Co (s) +H: O(g)

X101. 325kPa

i 0.07 0.03
- st 0.07—z 0.03+z
[R#E : CoO(s) +Co (8)=—=Co (s)+CO, (g)

g 0. 03 0.17

V-5 0.03—y 0.17+y

v 0. 03+z2=0.3X0. 3 x=0.06
_0.03X0.03__0.09X(0.03—y)

Ko =007%0.17 (0.17+y(0. 1)
y=0.028
K, =7.56X107"
0.03+z_0.09
Ko, =007—20.01 >0
_0.1740.028 _
Ky =0.03—0. 028 116-6

HEh K,, =K, /K i .

7. % A2 R B B3 CH, () +C, He ()—>Cs He CH, (9 + He () AR I
REALFI R B R R R , (BB LA SR I T 45 4 . TIZER ATl b , SR 2G5 R 396 I I o 6 B 4 2K
B% . BT TR, A AT K .

(1)7E 500K F1 100kPa iR T , i FSE 24 AOMEALIN) 25 JBOR B B RIS AOBE /R R 1+ 1, PR3 2 308
B —F , T AERAB A BT o MR AR 28

(DOERREHR EERENFTLASMOBRES 1 1, #HHE R R0 TE5HLE . E5 500K B



XY T PR HERE /R Gibbs H B fEZ 54 «

AGL(CHy,g)=—33.08kJ » mol™!, AG%(CsHs,g)=162.0k] * mol™?,
NG (CsHs; CH3,8) =172, 4K » mol ™, AGH(Hz ,g)=0.
##:(1 CH,(®)+CsHs (e9=——=C;H;CH; (g) +H,(g)

F i 1mol 1mol Omol Omol

S - l—==z 1—x x @
520K Bf  AGL=2AGh.5=0+172. 4k] + mol ™' +33. 08—162.0

=43. 68k]J * mol™

AGL=—RTlInp}

0 — —52_12___

Ky=2. 81X 10 =

x=0. 0051

BE SR 43 —‘;—><1oo%=o.26%

x=0. 0051.

(2) CH4(g)+CsHs (g)=——=CsH; CH; (g) + H: (g)
Fik 0 0 1mol 1mol
Vg x z 11—z 1—=x

i K;=(1—:2£)—2=2. 87X10°°

x=0. 99467mol
$$!ﬁ§p¢$>ﬁl}xx 100%=99. 47%

8. 7E 298K B, NH, HS(s) FE—E &S #i 7 9 73 A : NH, HS(s)===NHj; (g) + H. S(g) ,
(DK 5, W8 S KA 66. 66kPa, i EARME A% 3 K3 , AN EES A .
@QFEPEA NH; (@), HFE A1 40. 00kPa, 553 B A 8 E

& : (DFRIA NH; () 8f, NH, HS ZTEf A 40 .

_ __66.66kPa__
PNH, (g)—PHZS—'“—z——.?B. 33kPa

. . 3 2
Ky =pu, /1° * pn,s/ P =(T%§5£—l;;a) =0. 108.

(2)BHF NH; K124 40. 00kPa & .
(40. 00+ pu,s) (pu,s)
(p*°

pu,s=18.87

P& = pru, + pu,s =4014Pa+2pn,s =77. T4kPa.

9. 7£ 870K FI 100kPa i}, T 51| J)2 i i F F4 CO(g) + H,0(g)==CO; (g) + H; (g). H¥EHM
100kPa $#£ & 2| 50 000kPa, [d]

(DESEAAE B SRAL 38 , HARHE T4 5 B8 L2107

(OERSEIRER T84 v(CO) =1.09,y(H,),y(CO)=1. 23, y(H,0) =0. 77, | -4 13 {4 {
H#E?

& (DM P ESEREERSE

=K3=0. 108



EHEAE Ky A%  K.=Ki(p/p°) »

—YVy=0 K,=K3jR%E.

FAES .

(DOARVERRE SR HR . Kt AR S8 AR b b e .

Ki=K3 « K, =K% 2 "2 _ ko . 1 266

Yoo * VH,0

ERER, K3 5 Kt A

EAHFAE K, - Ks=Ki, K,=1.266>1

FRUAEE S FH R K3 (BRI

B (DR, K, =K3, BT LA, P £ .

10. 298K B, B X1 FF BEAR B PR HEBE /R Gibbs 4 i B B 8B AG: (CH; OH, g) 3 —161. 92k] * mol ™" ,ik
R P BBAT T ARMERE/R Gibbs 4 5% H FHBE AGS (CH; OH, D. BAIZEE T B EBRENRAMESEN
16. 343kPa. WARS HEBSUK .

##:101. 325kPa, 298K Bf ~ CH;OH(D==CH;OH(g)

BHSHKH) Gibbs 4R B B 88, BRMAKRY Gibbs 4B B H16E .

AERBHR I AG

A LA, FIATE 298K WS ER S AG:

AGS

p1=101.325kPa  CH;OH(D CH;OH(g)
AG l TAGa

p.=16. 343kPa CH; OH(l)«é-—‘GiCHs OH(®)
AGL=AG +AG, +AG;
HA, KR Gibbs { th REREE 117284k , R BB L1R /N, AVA0
AG =0;AG; T[T
7E 298K B, AGs =J:2 Vs dp
1
— J 2 RT
51 p
=Rﬂl’lp2 /P1 =8. 314] . I<-1 * 298K In

dp

101. 325
16. 343

=4520. 4] * mol ™!
S AGL=AG; =4520. 4] + mol™
AGHL=NGo () — AGH (D
AGL(D=AGaL(2)—AG
=—161. 92—4. 5204
=166. 44k]J * mol™!.
11. 98K B4 0. 01kg # N O, () , EJ1H 202. 6kPa, ZHB B 234K NO, (), EAR 30. 4kPa. &
RiZiFBRH Gibss B HEAEILE A.G.
R FE B E SRR, R R Y A.G



AG
p1=202. 6kPa N, O, (g)—>2NO; (g) 30. 4kPa=p»
l AG T AGy
101.325kPa N0, (g)—EZNOz (g) 101.325kPa

AG=AG +AG, +AG;
BXB: AGL(NO;)=51.84X10*] » mol™
ArGe (N, O;)=98. 29X10° XJ » mol™*
AG=nx,0, * RTIn p°/ pr+nxo, R * Tln pz / p°+nxo0, A:Gu (NO2) + 1,0, AGr (N2 O4)

3
AG=20X108 g 3147 « molt « K1) X 298K In 720229

92g * mol™! 101. 325
+— 108 (51 81%10°] « mol~! —=—298_(98. 29X10°] + mol™?)
46g * mol™! 92g e mol™' "7
10 e 30. 4
+46g . mol (8. 314] * mol K71 X 298K In To1. 325)
=—249. 2].
12. X+ FSH RN, UERA
dang _:ArU:x
( aT ) RT?
iERA
° « RT
K3=Kz(*
. ( e ) ©)
T m I'H:’l
i d(%) /dr=—"528
A.G:=—RTInKj
d InKe / dT=2Cn ®

RT*

2w
p . _dinK? | ¥ _ AH:L
ORRADB: dInk; /d7=90Ke L 2 LK

dInK: _AHy %" _ AHa—AGV)
iT _ RT T RT

_ AU
RT*

13. SRATREZ 3] H, S SRR B M & 4 F 51 L :
H,S(g)+2Ag(s)—>Ag;S(s)+H; (g)
B 417E 298K #1 100kPa [E 11 T, Ag: S(g) 1 H,S(g) B4R ¥ BE /R 4£ i Gibbs A Hi B AcH: 43510 —
40. 26kJ * mol™'. iR |a] . 7E 298K F 100kPa FE/1°F,
(DFE HS() Ml He (@) RS ERIR G KA, Ag RESEEMAER Ag.S(s)?
()7 H: S() F1 He (2) IRA S 4K, H, S(@) B /R M UK T 20 RHEARE T Ag KAERM?
f#: (DAGE =AGhg, s+ MG, — AiGhnys — = AtGrag
=—40. 26+0—(—33.02)+0
=—7.24k] « mol™!
—RTInK;=A.G5,



_AGL_ —7.24X10°] e mol !

InK == T =8.314) » mol-! » K- » 298K
=2.922
K;=18.58
_n 1
Qp—PHZO/Pa PH, =pH,s =5 P
Q=1 Q<K
BN, AR, BBAE AR A S(s).
(2% Q>K; Bt , REHER ApS(s).
b /P° _
«.'Qp—szs/pa PH’Z _p IHZ
. _1—‘.’5}{25 "
"QP—TZS>PP
IH25<0. 051

X H, S(s) WBE/RZ3BUK T 0. 051 B, Ag ARG .

14. B HI7E 298K F1 100kPa FE /1 T, R AL CO(g) +H: O(g)=CO: (g) + H; () ¥ F S AWM HHE XK,
{7 .97 2

(1)298K TR AGas

(2)596K,500kPa T [ B Ar Him s Ar S s

(3)5963K TR ALH AGh & K3.

TEHRINERIEM A Ho Ko G T R BIE R AR .

#:(DAGL =AG oo, - ¢+ AGh, - s — AGoow — AG 1,0-5

=—394. 359+0+137. 168+228. 572=—28. 619 kJ * mol .

Ha (1
(2) it 298K - p° CO(g)+H, O(g)¥002 (g)+H: (g
lAer-l TAer-A
359K « p° CO(g)+H,0(g) CO (@) +H: (g
lA,Hm.z TA,H.,,.3

AHS (2
596K « 5p° CO(g)+HZO(g)—(-—)>COz () +H:(g)

AH:(D)=AH:+AH,+A.H%(2)+AH; +AH,
A,H:.(l)=A{H?noo2 .3+AfonH2 .E_A{H:,(D-g_AfH:.HZO.g
=—2393. 509+0—(—110. 525) —(—241. 818) =—41. 166k]J * mol™*

) 298K
AH, +AH4 =J ACP «dT
596K

=(37.11+28. 824—29. 142—33. 577) X (—398)
=—958. 07] * mol™*
40, %K AH, =0,AH; =0
AH(2)=AH(1)—(AH, +AH,)
=—41166—(—958.07)
—40207.9J « K!



ArSH (D)

& 298K « p° CO(g)+H;O0(s)————CO; (g) +H:(g)
l AS T AS,
596K. 5p° CO(g)+H,0(g) A52(2) CO, (g)+H:(g)

AS(1)=AS8+AS; +4:5x (2)

ASH (1) =85 (H; , @) +5%(CO; ,@) — S5 (CO, ) — S5 (H: 0, 8)
=130. 684+213. 74—197. 674—188. 825
=—42.075] + K™! + mol™!

HSH 298K, p° LB 596K,50° H

AS.=RT p, /2 +Ciln %

596
298

298
596

AS, =2(RTln p°/5p°)+[C,<oo) +Cp(H20) ] XlIn

AS;=2(RTln 5p° / p°) +(C,. ©0,) +Cp(H2) ) XlIn
S AS +AS: =AC, In 298K /596K
AS +AS; =(37.11+28. 824—29. 142—33.577) XIn %

=—2.23] « K™ « mol™!
596K ,5p° ASmz =ASaaw — (A4S +A4S;)
=—42.075—(—2.23)
=—39.845] « K™ * mol™'.
()FE 596K, p° BF, AGL=AHa—TAS:;
EAx a.Gh TR
A:GH (596K « 5p°)=—40207. 9—596(—39. 845)
=—16460. 28 J *» mol™!
Bl A/G: (596K « p°)=-—16460.28 ] + mol™"

_ AG(596K)
RT

15. B4 (CH;3); CHOH(g)=——=(CH;),CO(g) + H: (@) B AC},»=16.72] « K™! » mol™'. 7 457K
mH AKS =0. 36, 7E 298K B A, H =61. 5kJ * mol ™.

(OB H InK; — F(D R RBERR;

(2)3% 500K BHAY K 1H .

T
#R: (1) A Hon = A, He, (298K) + L%KAC,, . dT

InK,°= =3.32 K,*=27.71

=61.5k] * mol™!+16.72] « K™! « mol™*(T—298)K
=(56517. 44+16.72T)] * mol ™
AHE (D
RT*
8 A Hn FERARS 8 K;=0.36 AR

_ 6797. 86
T

i dinK3,/dT=

InK3 = +2.01InT+1. 54,



(2)Y¥4 T=500K ¥ .
InK3=—13. 60+12. 49+1. 54=0. 43
K3=1.54.
16. BT IR BOATAEAE R B B S BBER RN -
A:GS (MnO) = (—3849X 102 +74. 48T /K)J * mol™!
AG(COY=(—1163X10?—83. 89T, /K)J * mol~!
AG(CO)=—3954X10%] * mol™
(DIRATTHEVEIAZE 0. 133Pa ME S KM T, ABKE R E S MnO 4 846 Mn & CO(g) BB KiE R
BREL? '
QEMDRERYET , AT ERBE R RN EEE T 5 B #177
2MnO(s) +C(s)==2Mn(s) +CO; (g)
f&: (1) C(s)+MnO(s)=—Mn(s)+CO(g)
AGn=A.G%+RTInQ,
AGL= NG (CO, )+ MG (Mnys) — AGL (Cy5) — A Go (MnO, s)
AGs =(—1163X10?—83. 87T,/ K)]J * mol+0—0
—(—3849X10*+74. 84T,/ K)] * mol™
= (2686 X102 —158. 71T,/ K)] * mol™!
AGn =A:GL+RTInQ,

0. 133Pa
Pa

=(2686X102—158.71T /K)J *» mol ' +8.314] «c K™ e mol™ « T+ In
=(2686X102—271.3T /K)J *» mol™!
AGa<<0, RRL A FHFT, BERAE
(2686 X10*—271.31T/K)J * mol™'<<C0
T>>990. 0K
WERA : B iE R & 2 MnO Eﬁ’zﬁﬁ Mn & CO(g) B AR A 990. OK.
(2)2MnO(s) +C(s)==2Mn(s) +CO, (g)
R  AGL=AGL(CO; @) —24:Gh (MnO, S)
=—3954X10*—2X(—3849X10*+74. 48T /K)] * mol™}
= (3744 X10*—184.96T /K)]J *» mol™"
AGn =AGL+RTInQ,
= (3744 X10* —184. 96 » 990K/K)] * mol™!
=79815] * mol™! >0
REERA .
17. )\ NH; () il & HNO; f)—F Tk, B8 NH: (@ 5ZSHEEWELHIRE T &R Pl
M, FERM K 4NH; (2) +50; (2)=——=4NO(g) +6H, O(). iKitH 1073K Bf MIFrHEF 8% B . BN
A He RBEIR BE TR , BTl 07 S 50408 DA B SR 2 1)

o /q7—2Hn

# AHy RRERESCETAL N

o AHA(T =T _, K3(T)
L] K="k T, "Rty O



T1=298K, T,=1073K

MG (298K)
RT

AG(298K) =6A:G3 (H: 0, g) +4A:G (NO, g) —4A;Gs (NH; , g)

=[6X(—228.57)+4X86.55—4(—16.45)]

=—0959. 42k]J * mol™*

AcHY (298K) =6A¢ H (H, O, g) +4A¢ H: (NO, g) —4A: H, (NH3 , g)
=[6X(—241. 82) 44X (90. 25) —4(—46.11)]

K3 (298K) =

=—905. 48k]J * mol™!
. _ AGR(298K)_ —959. 42X 10°

InK; (268K) RT  8.314x298

—387. 24

1 KS(1073K) A HE(298K) (T, —T))

HORXB I pemseo — RT: « T,

1 K3 Q073K _ —905. 48X 10°(1073—298) _ .0 o

K5 (298K) 1073 X298 X8. 314 '

InK$ =—263. 97+387. 24=123. 27
K3 (1073K)=3. 43X10%,

18. AZSMPRASETREARAH SR, ERNABPEZE K EZEE, HEHFLRY . AR
FETREHE, BLBATE 823K MR S0 100kPa BB &M4 T BN R B TR IELE . B
A AgO() K .

AGH=—11. 20k] * mol™, A H%=—31. 05k] *» mol. O, (g), Ag:O(s) , Ag(s)TE 298~823K HEE X
] P9 S 3 R FE LR 73 B < 29. 36] « mol ™! « K1, 65. 86] « mol™! ,K™,25. 35] « mol™! « K™2.

B:4Ag(s)+0, (g) =2Ag, O(s)

AGH (298K) =2A:G3 (Ag. 0, S) —0—0=—22. 4k]J * mol™!

A H: (298K) =2A: H;, (Ag: O,S)=—61. 1kJ * mol™

A H (823K) = A, H (298K) +AC, (T —T1)

AHR () = A H: (298K) +AC, (T—298K)

449 sar=—4cte

AH(T)=—61.1k]J » mol™ +0. 96] « K™! » mol™! « T—0. 96X 298K

=—61.39kJ * mol™'+0.96] « K™ « mol™! « TK

T AGh_ (™ —61.39k] » mol™'+0.96] s mol™! « T
= ( XdT
28k T 298K T

aT—%287 « ol

_ j’ 61. 39k] * mol ™!

298K T?

AGH _AGH(298K) _, 1 1 ek :
= " 998K (298K T)61.39k] mol™' —0. 96In( T,298)

T=823K B} .

A:G: (823K) | 22. 4k] » mol™!
823K 298K

A G5 (823K) =45489. 0] * mol™!
8:Gn (823K) = A:Ga+RTInQ,

=130. 44

+



% 2 IRA S, po, K po, / p°=0. 21
5 A.G5 (823K)=A,Ga+RTInQ,
—45. 5K]  mol ™ +8. 314X 823KIn 5o

=46. 2k] » mol™' >0

FEHARMET  AREAE B AR

19. E%1 Br, (g) AR HEBE /R A R4S AcHS = 30. 91kJ « mol ™', #7 #E BE /R 4 B, Gibbs B Hifig AGa =
3.11kJ « mol™'. #& A HS AR A, X8

(DBr, (DZE 298K B R FZE S s

(2)Br, (D7E 323K B M SE;

(3)Br, (D7 100kPa A 98 & .

#:(1)298K  Br,(D=Br,(g)

R AG2(298K)=3. 11k] + mol ™

A.Go=—RTInK%=—RTIn(ps, (&) / 1)

Bf In pa, (8 /p° =—AGH/RT

_ 3.11kJ * mol __

=T 8.314X298K 1255

P, / p°=0. 285
e, =28. 88kPa.

A Hy
RT*

(2)dInK3 /dT=
AHR 1 _ 1,
R 298 323

30. 91X10° ,323—298
8. 314 (323)(298)'

InK3 (323) —InK3 (298) =

InK3 (323)+1. 255=

InK§(323)=—0. 29
e, =0. 748p°=75. 8kPa.

o (T)— —AHL 11
(3)InK3 () —InK, (298K) = =52 (552 —)

poy (D=1 IKp(D=1 AR .
T=331.3K ¥B&N 331. 3K.

20. 7 448~688K HIMEE X 8174 , F AN BEHHBTSE T T B SARL B R«
L (g) +3 4 (e)—=2HI(g) + IR 4 (&)

AR SRR X R R InKp =17. 39— 2100 ity

(DZE 573K BRI BY AGa» A Ha 1 A:S 5

QOFEFHRUEYEEDR L (@ MIFRE (DRERER 573K, &1 8 KK 100kPa, Kk FHaf L
(KT E;

()R BN 1000kPa, sRKiX 48T L (W .

51074K)
4.575T

##:(1)A.Ga=—RTInK$=—RT(17. 39—

AGL=—8.314T(17. 39)+8. 314 %=92742. 4—144. 58T



T=573K B A.G=9898. 06] « mol™*

W AGR=AH.L—T+ ASa

S AHR=92742. 4] « mol™!

A:Sn=144.58] « K™ « mol™!,

(2) L(@+ARME(@=—2HI(g) +FH R _#(
0.5p° 0.5p° 0 0

(0. 5—x)p* (0.5—a)p* Zxp* zp°

AGH=9898. 06] * mol~! =—RTInK?,

__9898. 06] * mol —1
8. 314X 573K

InK3 = =—2.078

K3=0.125

Z o .1‘(2.1)2 o
Pl K=o 5— o7 0125

2=0.155p°
1, =(0.5—2) p°=0. 345",
()& E Sk 1000kPa Bt , RIFEZE 573K B, K3 5FEHFT% .

®=0.125
L () + & () ——2HI() + R4 ()
5p° 5p° 0 0
G—2p* G—2)p° 2xp° xp°
20"
(5—=x)* =K3
ﬁ:’:ﬂ sx2=0. 818p°

b, =(6—2) p°=4.182p°.
21. E5 298K B, T3
(1)CO: (g) +2NH; (g)=——=H, 0(g) +CO(NH, )3 (s) A:Ga (1)=1908] * mol ™!

(2)H: O(g)=—H; (g) +‘%—Oz . AGa(2)=228597] + mol™!
B)CHB)+0,(g)=—CO, () AGa (3)=—394384] » mol™!
(4ON; (g) +3H; (g)=——=2NH;(g) - AG:(4)=—32434] + mol™!
R

(DREK CONH:), (o) IbRMEAE K R E A B B8k AGs;

(2) Fa B8 X B A2 RO /R PR 3 SR B 45 % 305 E 3 R B P M B R B R
(3) Y B A B PR 3R L B -4 3 K.

#: (LAG =ArG§1(1,)_AfG¥|20(g) +2AfG§:H3 ; 3+A[QD2 i

=1908] * mol™ — (—228597] * mol™! )+ (—394384) + (—32434)
=—196313] * mol !,

23+ )18

Cam +0; (@) +N () +3H: (g)=—=H,0(g) +CO(NH ), (s) ——(5)

B+ Cm)+%Oz(g)+Nz(g)+2Hz(g)'—————-—CO(NHz)z(s)
0.0K; =K;4 . K;z d K;a.



QEKE AG=AG.(2)+AGL(3)+AG, (D)
=(228597—394384—32434)
=—198221]J » mol™!

—AGH__ —198221] « mol™!
RT 8.314X298

~InKs=

=80.0
K3 =5.57X10%,

22. 800K, 100kPa Bt ,C; Hs C; Hs (99=——=Cs H; C; H; (g) +H, (g) B K3 =0. 05,31 5&
(DFEet ZE R BEEN o5

OFEFR B IMAES, HZEAKESHEER LR 1:9, SHEJIA 100kPa, 3R it Z X KRB E o
& : (1)800K, 1P° B‘j' GsH;C, Hs (g)=Cs H;C: H; (g)+H2 (g)

Fg 1 0 0
SE 1—«a a a
(T+a)
St K;=H:%)%=o.os
a=0. 218.
(2) CsHsC;Hs (8)=—CsH;C,H; () +H. (g)
Fee 0.1 0 0
S 0.1—a a a
K3= a 2/ Ol-e g5
4 (0.1+a+0.9) 0.1+2+0.9

a=0. 094,

23. WEX—BET . A—F8H PCL ()7 100kPa £/ FHAF N 1dm® , ZEZ &M T PCl () Hf#
B o«=0.5. FiHERBAETHILAMESR T, PCls (2) IR B B 3 KR B/ .«

(D ESAR S EREAR, EREBUY MNP 2dm® ;

(DFA N, (@), fEEBIHE B 2dm® , T E SRR R 100kPa;

(DFA N2 (@), E 1381 B) 200kPa, T AR R 1dm® ;

(DEA Cl (g, f# EF134 3| 200kPa, AR 1dm®.

#&:(1)  PCls()=—PCl (g)+CL (g)

Frig 1 0 0

N i 1—qa a a

ERBET K= (1) /15

HEE «=0.5 LA

e 70:5y2/0.5_ 1
K=(13) /15~ 3

1.5 3
1=1. 5 |

OB RES TR, ERABRHMNE 2dm®  o=0.588 [

a=0.5 quﬁﬂrj' V‘ =1dm3 j 2 =1.5 m =1. 5nmol

IR V,.

Ve _piVi

nz m

n; = (1-+a; ) nmol



pr=pim/2n p2=%% 1 spezl-tmpe
# 2
2 (_Q 1+a, a &
Ke_pz(1+a) 2 1+Q) _ 2 =—1-
g e 1—q 1—a 3
P (17a) T
a1_0-55>ao
BRI K

HERE, /LB R R & LB R .

(DB, (OBMEHN. O BEYRM, ERRE, SEAE BRERE. (DOFPKRE
WK, RN AR, BRERL .

24.CO ()5 H, S(ZEBBHI R B A CO: (g) +H, S(g)=——=CO0S(g) +H.O(g) , 4-7E 610K BHHF 4. 4g
1 CO () MAKTRR 2. 5dm’® P , RIEHEIEA HS(@ B IE ) 1000kPa. 354 5 BUE 5387, 18 3L
& H, O() FBE/R 533K 0. 03. M HBEESUE, Kt H

(1)610K Atfy K3 ;

(2)610K B AGh 5

(DB BFRHEBE /R I A H AFREIRBETIAE 5

(7€ 610K B}, EZEFHMP EARS S RN SR, EZE e, W COS(g) iy ™= B A A2 4L,
ERARS SRS, RREIAZE, MEEBINAE, M COS(») i B XA MAEH?

CROT
##: (1)610K B . m:”wzv =4.4/;f1;<>§.181131><610

=202. 86X 10°Pa
H. S(g) K943 FE , P, s =1000—202. 86="797. 14kPa
CO, (g) +H.S(g)=COS(g)+H.0(g)
FFis:  0.1mol 0.39mol 0 0
-1 . 0.1—a 0.39—a a a

__a —
Tito =202 «=0.01

K2=(2 'ﬁ; 02)2/(;%)2(%%) (g:—i’g)=2. 81X107%,

(2)A:Goa=—RTInKj=—8. 314 X610 Xn2. 81=29. 79k] « mol™’.

*RT _(.1x8.314X620
(3)620K K, poo2=n002V =2 z.gxw*s

H,S M4 E PH,s= (1000—206. 2) =793. 8kPa
nH23=PHZs/P002 * nco, =0. 385mol
CO, (g) +H,S(g)=COS(g)+H.O(g)

=206. 2kPa

FF s 0. 1mol 0. 385mol 0 0
Sy 0.1—a 0.385—q a a
e B _

0.190. 385 0.03 a=0. 0146

lo s * 0.03 % 2
K’ —-(27,—) /';; (xco, * xn,s)



__ (0.003)
0.08545 _ 0. 3704
0.485 ©0.485

A:Gy » 2=—RT,InKj=—8. 314 X 620K X InK} =25. 81k] * mol™*
A Ho NEERBETIAE -

AHy
RT*

lng{_’z_A,H:, 1 1)

=6.69X1073

dInK3 /dT=
Kz~ R \T\ T,

6.69X10° _AHa, 1 _ 1
N5 81X107° 8.314(610 620)

AcH,=272. 75Kk] * mol ™.

(OFE 610K B, RARS 5 RBLH S R FFIRBAZE , S0 .

K.=Ky(p/ )8 =0

SK.=K; BEARE,K; REE.

FRrEALZE 610K B, RARSE KBS, TS S g , B RARBIE , EH A3 . COS() W= &
AL .

25. 7 723K Bt , % 0. 10molH; (g) 1 0. 20molCO; ()& AHIZS BINRH , B AT AR S «

(D H: () +CO, (9)—H, 0(g) +CO(g)

WG B B KR 50. 66kPa, 243 #7135 K RS B /R A E0CK 0. 10. SFEAS AT R AR
s CoO() FE R & CoOCs) , FEABFF UM BN T 4 F B4 -4 «

(2)CoO(s) +H; (g9=—=Co(s)+H; O(g)

(3)CoO(s) +CO(g)=—=Co(s)+CO, (g)

Lo TAESRHRKRSHEERSECY 0. 30. BAFIH B X =4 R B FIBE/R A BERHPEEE .

B ERLBIIE 6

26. — A RERALBLH] & A SAIFER H CH, () +H, O(g) IR A B I B A AL R R, 2 B
SEABBIBER LN nuo t now, =5 ¢ 1,IBEN 873K, K F120 100kPa, - R R AT BN :

(DCH, () +H:O(g)=—=CO(g)+3H,(g)  AG%(1)=4.435Kk] * mol ™

(2)CO(g) +H; O(g)=—C0, (g) +H. (g) AGa (2)=—6. 633k] * mol ™!
BHHEXBIF@EHRE HOWE, FETWER, FABERBET .

& : Ve, CO MR R B

CH, (g)+H.0(g) =CO(g)+3H, (g)

1

FriG 1 3—a—f
1 - 1—a a 3at+p
B TA7E ()P4 -

CO(g)+H;(g)=C0, (g)+H,(g)
«—f 5—a—B B 3atpB

CO #IrHALER CO;, K B
g =6-+2¢«
H®
Ky = = 445 =0, 54

3
_ =6.6133X
K =e AT =2.49



3at
() () _

(57%:) Coiz)

. «=0.91 B=0.65

K EE’HN:5—a—p=5—1(0.91+0. 65)=3. 44mol
BKJG : g =6-+2a—nx =4. 38mol
SRR -

l1—a_ .
1382 05%

| T
(2 —

CHs:

co,ﬁg=5. 94%

+
38

CO; :B/ 4. 38=14.8%.

27. BT HEARBIAE 323K B 15 P48 :

(1)2NaHCO; (s)==Na; CO; (s) +H. O(g) +CO: ()

(2)CuSO; + 5H; O(s)=—=CuS0; * 3H;O(s)+2H,O(g)
BRI R (D) BB FE F1 24 4. OkPa, R M QMK SE S 6. 05kPa. Xt B NaHCO; (s) , Na; COs (s) , Cu-
SO, * 5H:O(s),CuSO; * 3H, OCs) BT B R 4t , 723X B R iP5 CO. (@) KIS IE

#&: K30 = pnyo * poo,

HEEA  poo, = pu,0=1

Hz:ia =T717. 17%

phyo _ (2.0
*)?  (p*)?
2 6.05kPa?
K;(2)=(%) =8 OPSD £
¢)) 2NaHCO; (s)=—=Na, CO; (s) + H,O(g) +CO. (g)
Bt CO: 2 a ) otB «
CuCO; * 5H;0(s)=—=CuS0O; * 3H.0(s)+2H;O(g)
atp

PSR 2, B H.O B E 1 4E0R .

(etP *a_ro 2.0 2

(pe)Z pe1 ( Po ) ®

@t+B® _ o _ 16.05\2

(po)z KP'Z ( Pe ) @
(2)®*ﬁﬁ=%’ﬁ=9. 150625

it K;(l) =

Bl: ot+B=9.150625q ®
QORADOHE  o«=06612p°
g IEAEET CO, HI4TER 0. 6612p°.



28. BEFMBRALR SRS ] : HeS(s, 41)=—=HgS(s, , B) , 5# J7 i f9F7%E Gibbs B 1 BERIAE L £
BEMEXREN: AnGL=(4100—6. 09T /KX 4. 184] + mol™1).

(D[R] 373K B, Bf—Fp B AL R SR B R e 7

(2)3R % RO B R B

876 373K B} AwGo =(4100—6. 07K ™! X 373K) X 4. 184] * mol™!

=7560. 2] * mol™1>>0

HgS(ZD A RER LA HeS(FB), HgS(RBORE .

BEHEERN  ALGa=0 (4100—6.09T /K)=0 T=673. 2K.

29. (1) e B WA DA 3 oo 3 40 5 v il 48 FR B8 , CH; OH (g)=——=HCHO(g) +H, () , ik F| F A.G2 (298K
= A, H3 (298K) —TA. S, (298K) — =, ST AUl B S0 A B IR BE L A6 B 973K B B9 AGe (973K) AR HERHE
¥ K3 (973K)

Q) HKRB BTN EEREZ —, [RIREE FK M HMR R H &85

H,O(g)—H, (g)+%oz (®

HAE RN EITRE . FrRuE s R % .
##: (1)CH; OH(g)~—HCHO(g)+H, (g)
RRLE A H3 (298) = A Hs, (HCHO, g) — A H% (CH; OH, g)
=[—108. 57— (—200. 66) ]
=92. 09k]J * mol™!
ASh =Su(H; » @)=S5(CH, O+ g)— S5 (CH;0H -« g)
=(130. 684+218.77—239.81)] « K™! + mol™*
=109. 644] « K™! » mol —1

—OHn
BABRE:. T= A 840K

973K B} AGa (973K) =A, H3 (298K) —973K X A, S5,
=92.09X10] » mol™' —973X109. 644
=—14593. 6] * mol™*

AGh  —14593.6 _

RT  8.314X973
K3 (973K)=6. 074.

InK3 (973K) = — 1. 80
(Z)HzO(g)‘——“Hz(g)ﬂL—%Oz(g)

RIME AHL=—AHL(H,O « g)=241. 818k] * mol™*
Sy =Su(H; + ©+5S0(0; + D —Su(H0+ g

=130. 684+%(205. 138)—188. 825

=44.428 + J » mol™! « K™!

_ AHa_241.818X10°] + mol™!
ASS 44.428] « mol™! « Kt

30. i 2Ca(l) + ThO; (s)==2CaO(s) + Th(s), B &1 A.G: (1373K) = — 10. 46kJ » mol™!, A.G:,
(1473K) =—8. 37k]J » mol™'. i#fft Ca(DiFJE ThO, (s) BB EE .

ng =5442. 9K.



M BAR: AG(D=AH,—T-AS:

£ AG(1373K) 1 AGa (1473KFRA
AGL(1373K)=A, H% —1373A, S5

{A,@<1473K>=A,H;—1'473A,S;

A.S5=20.9] *» mol™! « K™!

A H2, =18235. 7] + mol ™!

_AHy_18235.7
AS,  20.9

31 AT RE A BRARSIREE, EEABOREIR TiO: (),
TiO, (s) +C(s)==Ti(s) +CO: (g)
B : AGL(CO, ,g)=—394. 38k] * mol ™, A;G% (TiO; ,s) =—852. 9kJ * mol™!.
#: TiO: (s)+C(s)=—=Ti(s) +CO, (g)
&G =AiGLCO, ,g— AGY TIO: 5 s
=—2394. 38— (—852. 9)=458. 52k]J * mol™!
RRLAREHAT .

32. AgNO; () 4MB K : AgNO; (s)——Ag(s)+NO, (g) +%Oz (®), R R 5B T X, R A
BHAMIRE . i EdE A MHRZ R .
ﬂ:AgNOa(s)=Ag(s)+NOz(g)+%Oz(g)

RAE AH =AiHZ(NO, » @) —AH: (AgNO; » )
=33. 18— (—124. 39)=157. 57Kk]J * mol™!

ASH =SH(NO; » @ +Sh(Ag - S)+%S:1(Oz + 8)— S (AgNO; (s))

T =872.52K

—=240. 06--42. 55+—%—(205. 138)—140. 92

=244, 259] * mol™! « K™!

T=AHy

AS =645. 09K.



