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EEAEAIMNEFETLEABACIEEFIRANLFREFNESFHE
EAZERNSTHM RURBEFRYEHZRBITESY,



AT =

WELFREAFATIRREX Y LAEEER LR, LR
REFTLBRFXLENETRD., FHHECEN - P EERRE
REEHEARN I EANET B, T FEADELERELX
HENERPMNDAANREER BB 00, MR
.

ATREFENETIHBIALERBEESFFRENEHK,
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#—F RAKGHVT £ %

BEARN

1. BESERETE
V' =nRT, pV.=RT

2. SEBAY

AR R4 2% yn=nn/’;m

B4 B wB=mB/ Sma
LSR5 =}'BV;1,B/( zk}}"hvn:.ﬁ}‘

345 A R Mm=yBMB=;mB/ S
3. BRI EER
pr=yrp, p= ;pa
4. FIEinsrkHER
Vs =nRT/p, V=ZB?VE (RIS AmAsk)
5. WMENE

[p+§g (Va—b) =RT
6. EETH
B,C.D
PVa=RT| 1§+ +yr+o

PVa=RT{1+B p+C'p*+ D' p°+ )



*Z- MEBCHEINES

7. E#HBAF
_PV _PVa
L= RT— RT
S EREE
[1.1] YA EEKER s SHERBEHRE o BHELNT
1 1
“"_V|."€3'_T]p’ "T_?(H_p}r

R HBEAERN o er SEH BENXE.
W EHESERETENR

pV=nRT D
EHFEFETHRAOWE AT .15
NV _ nR
(S‘T)P_ F
EHEBHEFAETHROWAMY .8
{g{_) __mRT __V
aplr ?° P2
. _ (&Y _ 1 =R _ 1
Bi i “=v|F,~ v 5 -7
_ 11V L.{_K'J:_i
=Vl TV p b

[1.2] SK#EAFH 121.6 kPa,27 CHEZHECHCHS &k
300 m*, F DI/ 90 kg I MMM A E R, R FHS &
REF & A kit

B EAAR.BEANEIBEESE.SENRZESEYEY
&

w2V _ _ 1216 X 10° X 300
RT ~ 8.3145 X (273.15 + 27)

WAL VNG )

1 = 14617. 74 mol



BE—8 SERNHVT XER + 3

M=[(2>X12.01 + 3 X 1.008 + 35.45) X 107*] kg » mol™?
= $2.494 X 107" kg +» mol ™!
W S R BE R B B ) 2

_ 14617.74 X 62.4%4 X 107°
90

[1.3] 0°C.101.325 kPa )& & EHF VT EKPNEERN .2
AR HERA T 8ERE.

B EAOARTTERPRERIEBEESE. FREAOBRRAERY
16.042X10 % kg *» mol ™!, H B FREHE

_nRT _mRT _pRT
V MV M
o= =
={0.716 kg » m™?*

[{1.4] —HWMEAETWHREEHR, RAEN25.0000g. KR4 C
K2, SR 125.0000 g, FMFELL 25 'C.13. 33 kPa U3
S SE WERR K25 0163 g, iEBERNRESENRRIER,
KREEN 1 g cm H K,

B OEREARMNER

v 125. 0000 — 25. 0000
— 1 C

REEYIEYROR

14 . 3 —*
- % — 133 333:;4); ;”2;‘:3 lf5 mol = 0. 000538 mol

SEMm/REE

Mo (25.0163 — 25. 0000) X 107°
n 0. 030538

= 30. 30 g - mol™?
[1.51 BT EFPHNV R 2 RaE 5, A
HEGERATHES. FHEHP-IBROBRB 100 C, B—R

t h=10.15h

kg »m™?

m? =100 em? = 10" *m?

a

kg + mol™!



* 4. NEBFINEES

RO C, ZAERATFAAEKD, KRZEEFHVBATAHEN.

B OEMBNSKEENNp BRERT. MAFPIRNET
BIHEN. B BERRNT, BT, AT HBBEREAS LD
FR Y B 7E D0 R R JS S 80, BT B

_2pV vV AV
= RT T RT, * RT,

H RS
oo 2T T, 2 X 101.325 X 273.15 X 37315
T, 4+ T 273.15 X (273.15 + 373.15)
= 117. 0 kPa

[1.6] O CHEPRCHCHSEMNEE o HMES AN

%£1.1 FR. ﬁﬂf’F%—P A, R EERE P Rk TR,
#F1.1

p/xPa 101. 325 | 67.550 50. 663 33. 775 25. 331

/(g +dm™2) | 2.3074 1. 5263 1. 1401 | ©.75713 | 0.56660

R HEBSEREFETE
nRT _m RT _ pRT

Vv "M VT M
LEHESERAEFYE D& T2, EXA R B
M=1’;1EPRT

Fk-g——p B . R p—r0 BT80 o/ p (E BRI 4 M. i B KIE TR

ol p BINFEL 2 iR,
#1.2

p/&Pa 101, 325 57. 550 50. 663 33.775 25,331

. —3
%/[E k‘;: ) 0.022772 | 0.022595 | 0. 022504 | 0. 022417 | D. 0223868
L




F—E SEMpVT IR » 5

H%1.2 ﬁﬁ%‘ﬁ%—p A(E1. D BES S

5’5‘%@]115':{1:15
ofp = 0.02224 g +dm™3/kPa
HIFMESRERMBERBAS /N FER ’

7 0.02224 g + dm—? /kPa

HEIREL &, o
p/(g+dm*) r
2/ (kPa) w1
=5, 297910 °p/(kPa)+0.022236
H K p—0 W
o/ =10.022236 g » dm*/kPa
By LA M =1im( ﬂ]
p=0l P

= {0. 022236<8.3145X273.15) g » mol~!?
=50, 50 g »* mol™!
[1.71 SFH20 CHLR-THRBESSE. A —HBRESER
200 cm® P, EEE H3K101. 325 kPa, MBS B FHRASEDN

N 0.3897 g. EREBASETFARET BRI E
.

M FIRATRAEHPBESEK. A4k BmEHEY
B

a PV _ 101.325 X 10° X 200 X 107* |
RT 8. 3145 X 293.15
= (. 0083145 mol

LB BR /R AR 30.07 g » mol™?, T AT A9 BE /K i I& 2% 58. 12
g+ mol™ ', B

n{Z %) + =T > = 0. 0083145 mol

{n(Zﬁ) X 30,07 g mol™ + n{TE) X 58. 12 g » mol™! = 0. 3897 &
B iRE

n(Z,4E) = 0.003335 mol, »(TH) = 0. 004980 mol

B L




“ 6. MEBECFEIMFES

y( L) = n(Z %) +~ n(THE) ~ 0.0083145 0.4013
VT = n(T4E) _ 0.004980

n(Z1%) + n(THe)  0.0083145 0. 5989
PLLE) = y(TH)p = (0.4011 X 101. 325> kPa = 40. 64 kPa
OTHE) = y(T ) p = (0.5889 X 101. 325) kPa = 60. 68 kPa
(1.8 A EABBRASEPE—HTBRMTEN ks 5K
HapHFETRESSHENRE EBFNTTREAES,
i EBRSENRSYWES
p= > mRT/V

B IR A HUE X Y = ﬂa/gﬂﬁ
LY HEEE X s = wmp

ng ;"ERT 2oRT
B A Pe = S V.V

EXBERBEFE o FTHSBERET B RMASFHEFERY
BT E

1.9 WHEIL. 2 R—FREMNERD. ML NAERERR
EMESERS. ESH EESE.

H; 2 dm?® M. 1dm?
P T p T
1.2

(D RIFFHNBEFE N ERE, HREA4 5 kAT
BRI, AREHSERAENE D

(2) WM ENE .H, AN, REREHREESHER ¢

) RwHELEE . BRESEHH, BN, ¥oEAZ W ETA]



S8 SHEEPVT xR o 7

M RRENETT

B (ORBEEEETH

BAE.SEED N
_ a(NORT  a(HORT
P = 1dmn® = 3dm?
BAaE . RERENN
RT _ an(N)ORT _ a(NRT

p,=[nH,) + n{N;)] X V T a4dm® =~ ]dm?

R FRSERSRENRERE,
(2) BiiEwiE H: AN, sy REH A,
(3) BASEFH;, 5N, /B Ro8.
y(Hp)=3/4, »(Ny=1/4,
H, 5N 835+ K2 1
p(Hy)  y(Hp)p 3

P(Nz) N J’(Nz)ﬁ 1

H{Hz) _V(HE) _i
n(N,) V(N;) 1

H, s+

V(H,) = y(H)V = [% X 4) dm® = 3 dm?
N; 44

VN = y(NDV = (% X 4] dm?® = 1 dm?

[1.10] EZIH . REALLBHRHNBESIES, BHTH
BE 1 4y 3043 31 250. 89.0. 09 %0.02, FHEEAEFH101. 325 kPa T, 8
KEBERHPHEAN FABRESEPHNT4ENN 2. 670 kPa
RARKES. ARFREHRESHEP CH,Cl XC.H, RED.

B EREHEAANENEENN 0L 325 kPa,CH,.C R
C.H, 4 Ehz i

p= p(B) — p(H,0) = (101. 325 — 2.670) kPa
= 98. 655 kPa



* 8 PELFIAERE

p(CHCh= y(C,H,Chp = [ 0. 89

0-89 + 0.6z < 98655

= 06. 487 kPa
0. 02

J kPa

N B 1 |
PCHY= y(C.H,)p — [D. 59 003 % 98- 655 kPa

= 2.168 kPa

.11 FRT-RBEENEEENS. NRETRES,
m"-?—.mﬁ#ﬁﬁﬁﬂﬁﬁﬁi&ﬁﬁﬁé,iﬁﬁiﬂ?ﬁﬂﬁr’iiﬁﬁ"iﬁﬁl4ﬂé‘
TESHEN FEEEARGSHHETRELE, BE=
g E‘EEF‘?ﬁﬁﬁF%EﬁEﬁﬁ'Eﬂq‘E*%ﬁ%ﬁﬁﬁﬁmﬁ'ﬁn P4

BT BRI R 4,

B ORE—EH.BREESIHE. ANSERARTE., SK
SRS AR R S BURFERE , BT S O JR 2 8 o =0, 2,

BV RS EAERA
»n = 2oL = J'n(_‘b_ﬂJ

4o 4,
F—UHREENSE
Pr=wps = .}'u( Po JPn

44,
B USSR R
.}'2 = f._,!,_, —_— -}'u(_f_’_?_}z

40 u¥:r
B oK SBEENDE
Po

2
P = ypy = J’n{ —‘“J Po

424
WMZURKEEHNER
_ P Po i’
Ve = dpo y“( 4Pa}
WL R, 2 KRG & IR 5 %
Po ]"
480

.yn = .}rﬁ(



E—8 [RAMHVT XA * 9

FRAER ZRE E R 8HR

3
vy = 0.2 X [—}) = 0, 003125 = 0. 313%

[1.12]1 CO, S 7% 40 Cot P B K&K R A 0 381
dm® - mol ™' CO. HAEWES A, KRAEH HIHLESKEE
5066. 3 kPa pHEITiRE .

14 C()z(g)ﬂﬂ?i’iﬁﬂ?ﬁﬁ
a = 0. 364 Pa » m® » mol™?

b= 4.267 X 10" *m® - mol™!

RN EE TR
[?+%ﬂ (V.— ) = RT
2 _ RT @
= ~V_.—% VvVt
=[ 8. 3145 313. 15 _ 0. 364 ] p
0. 381 X107 3—4.267X107% (0,381 X10™1)¢
=15188. 14 kPa
EaR{ENEITREN
5188. 14 — 5066. 3 o _ "
=06 3 X 100% = 2.4%

[1.13} 474 0 'C.40530 kPa PIN, S &, 4 MABRSE
REFEREHEEEFEREIIAHLERER. TREN 70.3

cm® « mol ™!,

W REBAIEREVEIN.
v RT _ 8.3145 X 273.15 ,

—_— == - -1
7 40530 5« 107 ™+ mol

= 5.803 X 107 m® » mol™! = 56. 03 ¢cm® » mol™!
AEREFEBIHHE . AR ETERE R
_ RTVire 4 @V _ ab _
Va [5+P)V’“+P p 0
BN (ORI a=0,.1408 Pa » m® » mol™%,562=3. 913 X




= 10 - VBRI RERE

107°m® e mol 'R T=273.15 K, p=40530X10* Pa §{ A 13X,
Fl— S 3802 00 (I Matlab) BE AT SR ) BR = A BRIR A

V. =73.08 x 107*m?®+» mol ! = 73.08 ¢m?® » mol™
AR BB N
RrRT
V., = m + b

BEaAETE., AHBEESERSHFRBNITHAE V.=56. 03X
107°m®* » mol 'YEHIE, LA LR GRHHESB VL=565.73X107°
m? - mol ', FEH M EAA LR GHIHRE, XBVL=70.19X107"
m?P emol ', REZEMR. B9 TENHABVL=73.08X107"
m? e+ mol™?!,
“[1.14 E¥E1/Q—)F—1<<xr<{1 KEANHTARAREE
R
/A—o)=1+z+ 2+ 2+ -
H A Oy AR R A
RT 1 a
p= Vm(1 =l v
RAFRFREEAARTIEBESKHE . BB R E
A

B(TY =46 —a/(RT), C(T) =¥
B s 5V, RIS, BEV.L,0<6/ V<1, BT

R SRS S LN R L
= e R L A

RALRE TR, &
STl [ ) )
-3 T
o SR (g )
S%ETE




BB SHAWVT RAHR « 11 -

B{T)
Vi

C(T)

+

_1...

PV = RT[l 1
kv 3% AT 45

Dﬁmﬁ N J

B(TY=%é—a/(RT), C(T) =¥
'[1.15)] BEHEXREE 7: HE LA VEBEMESER
T W TR R
Ts = a/(bR)
A ab RIGEERI.
B EREBEET: e XLH A
. [3(pV ) .
Ei‘;[*a;—]TE =0
S e RYE R
1 a
PV = RT{ 1= wvﬂ Tz
RIEE S RABEBSEMX ARS8
. B(PVm) 1= RTB&!VE Wm =
l;f;[ ap l-- _lﬂﬁ[ (1—8&/V, )2+V3]( ap)z-ﬂ

B

T RBRE T EEILT TR EATE R hAgEE
HRERETE, A, (WVa/0p), 70, FFLUREF

RTgb/VE, 4
-8V V*

=0

B X

ro- -t
B S b Vs bfV,,<<1, 1 — 6/V,_ ~1
B EA Ts=$

[1.16] 25 CHIIFI T KESHWBZ <K (IZRSKK
HARKESDTEIANHFBETANBUEAESEHNF 138.7
kPa, FEEREE TEHIA 10 C  FEHPKESES K. ZRE



-1z - VRIS SRR

BRTLRSEZAHIBRPEFE KN RNE, CH25 CR
10 COT7KAS A ZESE TR % 3.17 kPa X 1. 23 kPa,
SR ST W0 B
p025 C) = 3.17 kPa

P HVHE 7K B BE R 413
~ _ P25 °C) 317
¥(25 Cy= s 135, 7 — 002286
BHEKB2E
#C10 C) = 1. 23 kPa
WA KR BE IR 4+ |
L PUOCY 1,23
¥(10 C) = B = SHBS = 0. 008868
ZRSBRM B mol, B L
ey m(H,0,25 C)
W25 C) = ot A e oy = 0- 02286
_ @25 C) . 0.02286
(0,25 =135 © ™ = 1= 0. 62286 ™!
= 0. 02335 mol

H(HEO! 10 'C>

= Y0 L) = g4 + n(H,0,10 CT) 0. 008868

B LA
w3010 ) ____0.008868
nH0.10 0= 7 ae© ™ T 1= 0. cosses ™!
= 0. 008G%47 mol
B KM Ea RN
n(H,,25 C) — a(H, 0,10 €)= (0. 02335 — 0. 008947) mol

= 0. 01444 mol
[1.17) —HHREERPAER TS .HELBOK,. BE
#1300 K %4 & fat, B NEH K101, 325 kPa., FIBEE
B E 373,15 K MEK P X REFHR PR EHRFdrad i A mkE



E—HW SEEVTER « 13+

A BT REAKFE, L7 Z KT AERAL. 300 Kat
KA HBSIEN 3. 567 kPa,
B TEIOKFZUTIEAFEH,.FRPTEHNLES
p(Z55,,300 K) = (101. 325 — 3.567) kPa = 97. 758 kPa
B g A f A BUR o 2, B 373. 15 K RS E M E R

- _ p(Z5,300 K) X 373.15
P(ER,373. 15 K)= 300

_ 97.758 X 373.15
300

75 373.15 K B /KBS FE % 101, 325 kPa, BRI E AN AR L E
1k

kPa = 121. 595 kP=

£ = (101. 325 + 121. 595) kPa = 222. 920 kPs
[1.18) 3#£25 CHESTRA 40dm®* HEAHER,JEHK
202. 7X10°kPa, AR ESEE FARMEIESH TR,
B OESHEFRERE.~=—118.57 C.IKREH p.=5043
kPa, X HRE

_ T _ 298. 15 _
I, = T. —118.57+ 273.15 1. 9288
e H
2
P:=£=202.?>< 10 = 4. 0154

P 5043
EEERTEp,=4.2 F—FEBXKET.=1. 9 KRB, JHHZ=
0.9, FRE

e LY 202.7 X 10° X 10° X 40 X 107°

ZRT — 0.9 X 8. 3145 X 298.15
= 363, 41 mol

m=nM = (363.41 X 32 X 10 *) kg = 11. 63 kg

[1.19) A 3C K B 40 dm®* P ENZEBMNE S H
146.9X 10°kPa, &M F8# A 300 K.101. 325 kPa B4 %204k 12
m’ , AAEGERTERHARTPHAZBSENES.

mol



s 14 » YRV EES

B ZEBPHEREE=9.19 C, AR EH p.=5039 kPa,

X _ T _ 300 _
_E: 146.9><1D3__
A ER pe= 039 = 2.915

HEGEFEHMEL Dp.=2.92 4f—HLK 5 T.==1. 06 X,
o] 18

Z = (}, 45
1. 2 I
3. o Tt osg s s
2.0 i / 5
C pr=0. 4462, ‘f;

—
=t
w O

=]

.7
Il} {]l 0.2 (}3 l}-'fl
4 ﬁ?BElﬂl 2[}2530

{}.1 I I O N N T N R F I N L

0.1 2 .250.30.4 O0ne 0 B1.0 z

1.3

HIRF B R R

n(f5) = PV 146.9 X 10 X 10° X 40 X 107°
: ZRT 0. 45 X 8. 3145 X 300

= 523. 49 mol
B AKZESER300K.101. 325 kPa, T B BS EREH BT
- N

AV 101.325 X 10° X 12
n(CRAD = piF =~ T3 3145 < 300

PR RERIASKRAYENE

mol

mol = 487, 46 mol




E—HE SEEHVT XH * 15+

n=n(R)— 23 = (523 49 — 487. 46) mol = 36. 03 mol
HEPHESEZBESEHE S
e ZinRT _ 7. 36:03 X 8. 3145 X 30@} Pa

v 40 X 107°
= 2.247 X 10°Z, Pa
o 2SO HES

__ P _ 2,247 X 10°Z, _
Pr 28 5039 X 10° 0. 4462,

FREHBEAKSENNREADSERBEFRELXR. EEHER
FTEREL D EERER p.=0.4462,,. 5 T7.=1. 06 . BH 2=
0. 88, Bk

p == (2.247 X 10° X 0. 88) Pa = 1977, 36 kPa
WA PR RIS EBESI1977. 36 kPa,




$=% RAFRF—2H

= 3 NN ¥
1. B
SW=—pdV (P WERHEF)

2. BAS¥E-FTH

AU=Q+W
WL dJ =8Q+ W
HEERTDY Al =8Q— pumpdV
BHESEMNNENRBENBRR

U=f(T)
3. BE X

H=U+pV
MBS KNS A RBERER

H=f(T)
4. ME

EEHE C,=8Q,/dT=(H /aT),
EHERE Cy=8Qv/dT=@U /3Ty
BEREEMEFSREMNXR
Cpm=a+bT+cT2+dT?
REVYHBREEME

Cp,.m (mix)= EyBCp+m(B)
EERBEHERRARR



FIE NOESER « 17 -

CP—CV=|:}"+[%V{I]T](%),

RSB R R AR SRS A RE %R
Crm—Crm=R
5. SIS KRBT il B B
PV = %%, 7 =C/Cy
TV = KM, pT = BK
A b 4 3 L )
W=—AU=Cv(T,—T,)
A8 20 8 T 3 R

V= pV,
W=="5"]

6. R EBE
E=Anp/va
v R TR RS MY B X AP EGEE.
7. BB R
A ey e B ot &

Q,=AH= "”zrch,de

AEEEB I NES SR
Qv=aU=J:*ch,..dT

2% RN E BBV SESRBNXR
Qp“Qif:(ﬁn)RT

1 B 2 B AR A LA SR 4 o R OR IR RN A8 8
AHL =D wmMH2 (B)

B

FET B TR SR A 40 A3 5R A HE R R LB 4% 28
AHE=— D wAHy (B)



* 18 - VR IMES

8. AHL SBEMNKE
HEIRERTBAEL B

'&L’Hm(Tg) = -&THm(Tl) -} J-;EZUBCmeB)dT
L B

BRER TR TR

E&Hm)
- = ConiB)
5], = T

9. RE-HW#H R

%)= &l5),
D EES

[2.1] 1mol BESAEEEEATREAR] C,KIE
RS SHHEMREKT].
B SR NESETE
W=— p(V, — V) =—nR{T;, —T,)
=— {1 X 8.3145 X 1) J=—8.3145]
[2.2)] 1mol KFESHO0,g)100 T.101. 325 kPa F £/
B RBAK, RIS END. BEHENT TAEIRIER,BEKK
e DL 2SI
W ZE-MMEAESR
We=— p(VI —V,) == pV, = aRT
= (1 X 8.3145 X 373.15) ]
= 3102.55 ] = 3.103 k]
[2.3] #25 CREZENT.BMH1 mol KH,O.1,KiEd
FRAYERRTY .,

H,O (1) ==— H,(g) + %ogg)
W IR TEEAgRE



FTW BOFP-ER *+19 -

W=— »[V(H,,g) + V{O,,g) — V(H,O,}]

S — p[V(Hz,g) -+ V(Ozfg)] = [H(Hng) + H(OE’EJ]RT
=— [(1 4+ 0.5) X 8.3145 X 258.15} ]
=— 3718.45 J =— 3. 718 k]

(2.4 ZHEHHARAMBESEIARREIBHERRERE . F
iR Q.=2. 078 k]  W.=—4. 157 k]; & 1Eb H1Qu——0. 692
k],;KR W,,

B HBAOESU RRERE,

AT, = AU,
Q. +W. =+ W,
Wh= Qa + W. - Qh

= [2.078 + (— 4.157) — (— 0.692)] k] =— 1. 387 k]

[2.5) 7% 25 T.200kPa i95 mol BB SEE . b H
MARERAERFERNERS. BB CEHMEIKB —28.57 C,
100 kPa, b BRI Y W, =—5. 57 k]; F{E E MBI E ) 200 kPa #Y

RE. B Q,=25.42 k), BEb HEEMMBIR. RERLD
MW, 2.

M FHELETABZ1®RT.

HEa
Smob, 200 kPa| s {5mol, 100 kPa| gy | 200kPa
Sdea !-25 -C I Vz,—EE. 57 t I V! !Tt
' [
2L HE
Az
& a Hh
Q=0+ Q = 25.42 k]
wRa ¥Ih

W=W,+ paV =W, +0=—5.57 k]
#h 2R RO
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Al =Q, + W, = (25.42 — 5,570 k] = 16. 35 kJ

2 e LS
V. nRT 5 X 8.3145 X (273.15 -— 28. 57) e

) P 100 x 10°

= (. 10168 m°
BERRE

. 1
Wb BEEDR. &2 N
W,=— pAV =—nR{(T, — T))
=—[5 X B.3145 X (489.17 — 298.15)]1J =— 7. 94 k]

wEiEb B

Q=AU — W, = (19.85 + 7.94) k] = 27.79 k]

[2.6] 4mol XEMHESE . BERAM20 C,RAH-AU N
H.

iR AH =AW pV)=aU+ (p,V,—p, V)

=AM 4+nR(T,—T)

AH— AU =nR(T,~T)=(4X8. 3145X20) J=665.16 ]

[2.7] CRKAE2 CHUEEE p=997.04 kg »m™3, XK
1 molzK (H,O,DTE 25 CF;

(1) A1 M 100 kPa #4503 200 kPa &) AH ;

(2 R M 100 kPa M ZE 1 MPa S #y AH,

BB R R O, el I AW B K A BR R #8000
FHEIEUAESENTX.

M EXESANEFAEEDRE,FUERBEELT,
1 molZK B TR 9

v m_ 18.02 X107
P 997. 04

X M R E WA BE R RS F RN S EAX

m? = 18.07 X 107 m?
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X BT LA
AFH = H{p,) — H(p)
= [Up,) + paVo] — TU(p) + £V, ]
=Vt — 1)
(1Y AH =V {p.—p;)=[18. 07 X107 *X (200—100) X 10°] ]
=1.81]
(2) AH =V (p,—p>=[18.07X107* X (10°—~10) 1 ]
=16.26 ]

(28] REBUKNC, =5 4% H S mol JEHE T

RBREARSOC. REYBBHW,Q,AU WAH.
B EFIAE W =0
Q=nCy (T, —T,)=1(5 X 1.5 X 8 3145 X 50) ]
= 3117.94 ] = 3. 118 kJ
AU = Q= 3.118k]
Cow =Cy.m + R=5R/2
BTHASES HSREAEX, R
AH=nC, (T, — T)) = (5 X 2.5 X 8.3145 X 50) ]
= 5196.56 ] = 5.197 k]

[2.9] REBAKNC,.=2" 5 HESHS mol , EHETF

BERES C, REBNW,.Q.AU M AH,
M OEESR
W=—p(V,—-V,))=— R, —T))
=—[5 X 83145 X (—50)] ] = 2.079 k]
HTHBSERNERR SHEEAR L. FLL
AU = nC, o (T; —T))
=[5X 2.5 8.3145 X (—50)]J =— 5.196 kJ
Q=AU —W=(—5.196 — 2.079) k] =~ 7. 275 kJ
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AH=Q,=Q=—17.275 k]

[2.10] 2 mol ﬁﬂﬁ%‘.#,c,,.n;%, i & 2% 100 kPa,

50 dm?®, SCtB B MEE E A A8 2 200 kPa, B{E FE ¥ S {d & A 45
DHE25 dm®, RETEHERBW,.Q,.AU HIAH .
B OELdEahE 2 EFBR

100kPa T 200kPa HE 200 kPa
50 dm? T 50 dm? T 25 dm?
T ! T, . T
A 2. 2
e PV 100 X108 X 50 X 107° o,
Li=%Rr ~ 2 X 8.3145 £ = 300.68 K
_ PV _ 200 X 10 X 50 X 107° ., _
=% = 2 X 8.3145 K = 601.38 K
co_ psVe 200 X 10° X 25 X 107¢% o
=R = 2 X 8.3145 K = 300.68 K

ZHBRSEESTELERE. ARBSANRAELEBSBRAR
9 L AR
AT =0, AH =0
HERLORAEEIR W(l)=¢
R EEERTRE
W(2)=— p(V, — V,)

=— [200 X 10* X (25 — 50) X 107%] ]

= 5000 ] = 5. 000 kJ
RN W = W(1) + W(2) = 5.000 k]

Q=—W =—5.000k]

[2. 11] 4 mol ﬁﬂﬁ%h‘i,m_m=%{n i #¥Z%& 100 kPa.

100 dm?®, Fo 48 FE in i {5 A E0 1Y 3 150 dm®, FBAE 5 I o 1 i
KB 150 kPa, sSREBRHW.Q, AU #AH,



EEB RANFHE—ER + 23+

B ERNETHEZ3 RS,

100 kPa 100 kPa 150kPa
100 dm* ﬁ? 150 dem? ik 150dm!
T (1 T, {2} T,
B2.3
7V 100 X 10° X 100 X 107°
T =] — K= .
= SR 4 X B.3145 300.68 K
PV 150 X 10° X 150 X 107° .,
Li=TR = 4 X B. 3145 K=676.53 1

BESANSREAENEE . AREGEELRE. . 488
AH=nC, (T, —T))
= {4 X 2.5 X 8.3145 X (676. 53 — 300, 681 J
= 31.25 k]j

HESENBRAOZERERENSHR . TREGEEIE . BF
M= nCy (T, —T) =n{Cprn — RI(T; — T
= [4 X 1.5 X 8 3145 X (676.57 — 300. 7031 ]
= 18.75 k]
W=W) +W@&y=—»p{V,— V) +0
= — [100 X 10® X (150 — 100> X 107']]
=-— 5000 ] =— 5.00 kJ
Q=AU —W = (18.75 + 5.00) k] = 23, 75 kJ
[2.12)] B2ACO.(g>W)
Com= 26,75 + 42. 258 X 107*(T/K)
— 14,25 X 10°5¢T/K)*]1J » mol™t « K™!
SR, (1) 300 K F 800 K [8 CO(g)MIC,.ni
(2) 1 kg BETF 8 CO,(g) M 300 K HE A3 800 K B Fi ¥y
Q.
f2 (1) 1 mol CO,(g) M 300 K {E Em#4 3 800 K By fir %% Y

*
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.F‘g
Q, =f C,.dT
?]

804 K
= {I [26.75 4 42.258 X 107 (T/K)

3

— 14.25 X 1075(T/K>* 7T+ ] - mol-!

= [26. 75 X (8OO — 3007

+ 5 X 42,238 X 107F X (800! — 300°)
— & X 14.25 X 107° X (800" — 3009 | T - mol
= 22692.2 ] » mol™!
T = d, _ 22692.2 T+ mol-! - K-

AT 800 — 300
= 45,38 ] rmol ™! - K!
(2) 1 kg CO ()M 300 K fEEMIR 800 K A& Q

_ _om&, 1 X 22692.2
Q=7 = 57 = (o1 x 10°3

= 515614. 6 ] = 515. 6 kJ
“[2.13] B2 CHEEZLBCHOH DB EARBKER o
=1 1Z2X10° K", S HEHER cr=1.11X10 Pa !, BH p=
0.7893 g s em Y EEREEMNEFEC,..—114.30] +mol '+ K *, K
20 TS LEBEMNCra.
B OPOhRnNEREE.EERENXER

]

Cﬁ.m - CV.n-_ = ﬂ;ma%
ZEEMBEERER N
M = 46, 069 > 107 * kg® » mol !
. EERY B R AR N

Vv

M _ 45.069 X 107} _
F_ » mol

3
& 0.7893 X 10°
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= 5.8367 X 107 * m® » mol!
TV a&
K

263, 15X 5. 8367 X 105X (1.12X10°%)2 1. -1
I 11x10-°® I+ mal™ K

=04.96 ] »mol™ ' - K™}

“02.14] FPFRH27 m® MEKREFER PAH /NIRRT, IR
EFH—/FLYE 100 kPa B RK S A08,. UBARFABRATANENE
F.AFMANABAEFRANS S H CIAZE20 C, ML
BREANSHELLAE, CHFSHMC o=20.4] smol™! « K™%,

B hEESE. MBI RPERAZTSHRESS.

B RS HSENES, REESE. EMMAR R
R .EBRMERTIE EFBHSK N EHEE K F e

CV.m=Cp.m_

== [114. 30—

42
BAEHEHTENORWER
PV
"=RT
FHi i1 2P
Q,= f 2C,..dT = fz 2V, odT = Bt T R0,
1
~ [100 10° X 27 X (20.1 + 8 3145, 203.157 |
8. 3145 273.15

= §58. 9 k]

[2.15] AP0 1 HEFERSRIPHE —LHRE, K
M50 'C.4 mol BJAr(g)% 150 'C.2 mol B)Cu(s) . LM
BREETREZBRER. RESEE: ZIBMAH,

EBH:Ar (M CuG)MB/REEARE C,..r Wy 20. 786
Jemol ' v K12 24.435 ] «mol™! « K™}, BEBIEH R ET
,

R OER,.W=0.48#,Q0=0,NBRIEMAT=0. B#T
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wWERE AT, W
AU =n(ADCy o (Ar)[T(Ar)—T]
4+ n{CuY¥Cy R (Cu)[T(Cu)—T]
={}
ALk
A{ADC, (AD[T — T(Ar ] = n(Cu)C, (Cu)[T(Cu) — T}

A(ArYCy, (AT (Ar)y + n(Cu)Cy (Cu)T (Cud
A (Ar)YCy o (Ar) + n(Cu)Cy (Cu)

W Ar(g) RBESE, W
Cyn(Ar)=C, n(Ar) — R
= (20.78 — B8.3145) J +mol™' - K71
— 12.472] + mol™ « K7}
BEEAZYHCe NEREFMESERFEREZRUESE. W
Cp.n(Cu) & C, o(Cu) = 24. 435 ] »mol™! - K™!

s 4 X 12,472 X 273.15 + 2 X 24.435 X 423. 15 K
4 X 12.472 + 2 K 24. 435

T =

= 347.38 K
FEBBRE t=(347. 38—273.15) L =74.23C

7. 3B K 347 JB K

pm(ﬁr)dT-i—n(Cu)J Crm(CuddT

12315 K

ANH =n{Ar)j
27315 K

=[4¢ 20, 786 X (347. 38— 273. 15)
4+ 2% 24, 435X (347, 38—423.15)] ]
=2.47 kJ
[2.16] KESEAPHOHKXKESHNRBRER1100 C,HP
CO(g) MH,(e) B BE R A ¥ ¥ 2Rh0. 5. FEAKRA 300 kg BHARK
B 1100 C¥ A2 100 C, 3 A Fr = e oy 243 I #x oK, KR |
25 CHEBI7S C. RENMRHEFHRANER,
CO@OMH (MBI EEMEC, . SREMNBRXREH
AR K HO, DM EERSc,—=4. 184 ]~ g7 - K71,
B HEEX



A

n(COYMCO) + n(H OMMH,) = 300 kg * mol ™!
{H(CO) = 2(H,;) = n
M MCOY)=28. 01 X11 * kg » mol ', M(H,) =2. 02X 117°
kg » mol LA LK, TS
n = n{CO) = n(H;> = 9990. {1 mol
HXEKEDHEALSE N RES
C,.a{CO,g)=[26.5374+7. 6831 X107 *(T/K)
—1.172X107T/K)»] J » mol™? + K™
Com(Hog)=[26.88+4. 347X 107 *(T/K)
—Q.3265X10°%(T/K)*]J»mol™ ' « K™!
KBS A 1100 CHEB 100 CH B
Q.= AH

A 5K 715K

C, (COYT + n(HZ)J C, .o (H)AT

13735 K

= n{CO)j

1373. 15 K

73 15 K
_ ,,J [C,m(CO) + C,.n(H,) 1T

1373. 15 K
N C,mCOY+C,n(H)
=53.417412.0301 )10 3(T/K)—1. 4985 X 10~ (T /K )*
BT LA

TS K

Q, ={9990. o1><j [53. 417412, 0301 X 10~ (T /K)

147315 K

—1. 4985><1D*“(T#’K)*]d?‘} ]

= { 9990, ﬂ1><[53. 417 X (373. 15—1373.15)
1

+~£ %12, 0301 X 107%X (373. 157—1373. 15%)
——'%XL4985><1D‘5><(3?3.153-1373. 153)]} ]
== —§. 26 X 10%k]
H, O Kl E E# A

c,=4.184 1 g7 s K™ ' = 4. 184 k] - kg™ - K™!
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B/ A ROKRY R

m=#Qp= 6‘-26)(1{}5
AN S 4.184 X (75 — 25

[2.17) SHEBESHKE0 T.40 CH10 CR=ZMFREH
FEYBEABMC. EEESHHERNFHST . FERNA 5B &
B, T HERENBENST C;HFEENA SC HEM,. R FHEE
REFHEE RN C. MBEHRREBS5C #EM, A FHEREN
BEMNIEL? BREYANLEERABAHEBEEL.

M AEBEBRRYHE

m(A)e,(A) X (80 — 57) = m(B)c, (B) X (57 — 40)
AS5CiEMERE

m{A)e,(A) X (B0 — 36) = m(LC)c, (C) X (36 — 10)

B 5 C s F i
m(B)c,{B) X [40 — (¢/ CY] = m(CHc,(CY X [(¢/ T) —10]

}kg=2.99>< 100 kg

&l A m(A) = m(B) = m(C)
L E&RKSTHEEB SCEMAFRERENEER
t=23.33 C,

[2.18] AFETFHAESEKA SNRTHEASEZBHESDHR
5 mol, BE/R 58 ye=0. 4, B WBHET, =400 K, K J7 p,=200 kPa,
ASUBASEENERENEp=100 kP BB FH%. REE
BET. RAREW,AU,AH,

i ifﬁ?ﬂﬁ&wmcm(m=§§?—,cp.m<m=§§—,ﬂﬁ%

HESEHNCr .an(B) = % 2 Com (B) = % R B8 S e -F N

BERE

ﬁv,m=thV.m(A)+yBCV.m(B)=§2£}<ﬂ. ﬁ-l—%}(ﬂ'. 1=1.% R

- R
Cim=3aCp.a(A) + 380, . (B) =%>< C. {H—% X0, 4=2.9 R
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ﬁU=ﬂ [_jv,m(Tz—'Ti)-:ﬂ > 1. gR(Tg"‘T[)
H4 R K

_ . — 'ﬂRsznRT])_ [;)Tl__ ]
w PV, — V) p[ 5 2| =nR| L — T,
B L 2Ty Ty — T1) = 2R f‘ —T:]
1
A
__ 160 -
1.9 X (T, — 400 K) = 200 > 400 K — T

WHARASHEE T,=331.03 K

A =nCya(T,—Ty=[5X1.9<8. 3145 (331.03—400)] ]

=—5. 448 k]

W=AU=-—5. 448 k]
AH =0 C,wm(T;—T,)=[5%2. 9X8. 3145 (331.03—400)] |
= —8. 315 k]

[2.19] ZA—WiEEMNBERERDPHT —HABE. REKNHE
WAAHR2 mol 0 CHRIBRATHBSEKA 5 mol 100 CTHRR
FHEBSEB, LB RE AN H100 kPa, IEE/ I fER100
kPa A3,

SHEBRANEARRBE . TARSERSZBTEEOR
AEMNRET RdBMW, AU,

B XE-{THEqHaMERRSIR,

N E S T ! cjﬁ...l(zﬂx:r=iz“E

REFRMIE  Con®=1%

AH = apaCon(AXNT — Ty) + 01l (BT —To) =0
REEE

aC (AT 4 + maCha (B)Ts

T = G (A T 7sCrm CBY
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_ 2X2.5R X 273.15 + 5 X 3.5R X 373.15
2 X 2.5R + 5 X 3.5K

EEF BRI CraA) = UEFEBEEC, (B =5,

AU = n,Cy (AT — T3 + nsCy o (BT — T

= [2 X 1.5 X B. 3145 X (350.93 — 273.15)
+ 5 X 2.5 X 8.3145 X (350.93 — 373.15)] ]
=-- 369,25 ]
W = AU =— 369.25 ]

‘[2.20] E—HWHEENLMARTH BB RFBE.
R REEE M N2 mol .0 CHRRBRTFHESKA ENSIEED
HIEE DS FMRBS MY 6 mol 100 CHMIEFRES&E
B.,HEREDZ., s H4EMREAEMBE L HFEZ TR SHEBR,
RESKZXPEHENT AR W, AU,AH,

B faMELER . BB EBEBEKENSEA FH.5
B AREE LR . SEABSIARE-NMEEISER. LU

aC o (AT — Th) = npCy n(B)(Ts — T)
ES AR HEBS A,
Cy=(A) = 1.5R, C,.(A)=2.5R
Cvrw(B) = 2.5R, C,.(B) = 3.5R

= 350.93 K

A LEATB
2X25RX (T—273.15K) =6 X 2.5R X (373.15 K — T
(LR Niagiok Y T = 348.15 K
iR M Th
W=W,+Wy=— p(V, — V) +0=nR(T, — T,

= {2 X 8.3145 X (273.15 — 348.15)] J =— 1. 247 k]
A SEBERMEREME.Q=0,F7

AU =W =— 1, 247 kJ

AH = m,Cpm (AT — Ta) + 16Cpm (BXT — Tg)
= [2 X 2,5R X (348.15 — 273.15)
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+ 6 X 3.5R X (348.15 — 373.15)] ]
= — 1. 247 k}
[2.21) K1 mol N,(g)ZE300 K {515 T M 2 dm?® A 53 B Bk =
40 dm® 8RR BIZH W, ,
(1) BEN(QABEBESE,

(2) BEN (@AM E KWL UL R.
v,

WD W ——jv pdV'=—nRTln 3
1

[1><:s 3145X 300X In —) J=—7.472 k]

(2) N (g) TP H ¥k .
a=0.1408 Pa + m* » mol ¢
5= 3.913 X 107°m® » mol™?

S5 VWA T R (p + V—} (V. — ) = RT

5 K P= g —
i e e e
S R’I'lngﬁ — a(V:z — Vill)
= . — 8.3145 X 300 X In 420;1100;&__3%91133; 1100:
— 0.1408 X | 55765 ~ 750105 !

=— 7.452 kJ
[2.22] ERFEASE ] mol, A4 350 K,200 kPa &
HMTHNAAFRSEEBEENTEE, RESBRTIW,
(1> HB TR R] 50 kPa,
(2 EREH 50 kPa B/ EART K,
(3) ##0] % KB 50 kPa;
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(4) SR 750 kPa {84 AR aT S i i .
W (HW= j 'pdV="nRTln &1

b
=—(1><8 3145 X 350 X1n 2;}{}0) J=—4.034 kJ
nRT nRT
—— RT( —£
n 1 S
—~—|:1><3 3145><350><(1—iﬂ- ]Jﬁﬂ-z 183 kJ
' 200 ‘

(3) WRTHBSERELL

Cpm_TR/2_ 7
CV m 5R/2 5

B S e 4 mY i ot B R A
Tipi~" =Tipt’

Y=

BERKERSHNBE

7"
T, _Tl(f"] — 350 X [2”” "K = 235.53 K

P
“ BE Bik
W= AU = 2Cy.o(Ty — Ty)

- [1 b4 5 X B.3145 X (235.53 — 350)]]

2
= — 2. 379 k]
(4) HHIME KRR
W e Vi — {nRTz_nRTl)“_ [pTl_Tz]
HRBEK Q=0, M =W
B nCV,,.(Tg——T)—nR(PTT*"-TE)
1

RAEES
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2. BRX (T»—350 K) = R[ % 350 K— T]

KGR T,= 275 K
W= HCV.m(TE - Tl)

— [1 X % X 8.3145 X (275 — 350)1 ) =—1.559% k]

[2.23) 5 mol W FEESEMES 300 K.200 kPa, 5618
18 ) 38 B Ak B 7 050 kPa B8 ] 3 IR MR BIK AR B 200 kPa,
RESHET R SENQ,W, AU B AH,

B HEiEdEdhE2. 4#R.

5 mob 5 mol 5 maol
300K ﬁi J0K ﬁlﬁ 200 kP
200 kPa 50kPa T
W24
R FHEBSFERE
y_ Com _TR/2 _ T
Co. S5R/2 5
AR S A A phoal S 3 B VB A
{pt = T3t
BESKEHNEE
T—T(Pz —-S{JDX{%&]_?K=445.8DK

3

ﬁﬁﬁU(I)=ﬂ,EﬁH

Q<1>——W(1)-nRﬂnil
2

=(5 % 8.3145 X 300 X lu 200] T = 17. 29 kJ

Q(L) =0
U E
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Q=Q(1)4+Q(I)=17.29k]
W(Il)=—17 29 k]

W(L )= AU(T1 ) = nCyp (T, — T,)
= [5 X % X 8.3145 X (445.8 — 30(})] J
= 15.15 k]
B4R Th

W=W(I)+W(I)=(—17.29 +15.15) kJ = 2. 14 kJ
'R AU
AU =nCy.n (Ts—T1) =[ 5X 3 8. 3145 X (445 8—300) | J
=15.15 k]
TR AH
AH =nC,a(Ts—T1)={ 5X £ X8. 3145 (445. 8—300) | J

=21.21 k]

(2.24) RIEAEBESE -V B EE—Rah R BREY
F4 TR 1Y 2 Xf (B X T8 8 AT 5320 2% ) Sl 3R 00 B A .

W oV E RN RN,

TH A8 A%, o A R TT O R
r_ dp __ 2
PV =M, a-i;)m_ r L

A S REE T YR,

C

— Famo_ CV.m '+' R
Eﬁ }’ - Cv_m - CV.m >' l
: dp dg
Eﬁu HdV L3 :}‘[dvjﬂl‘i

Bl2.5#WTHEMADSHEHEB B TR,V XREHARFHE,
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ERSHAR—HEHE, 22T BT »
WERSERBTHEERBAAER R E S, B TE

BB ERENRERE, EATELRE SRATE
BRI B M T BB AR |yl
TR R H R A B O R, b 4 BT v
48 AR 1R T MR B B2

“[2.258] — K EHEMNAHRESFAOEHE
PRELRBHAKRMEEEE, EEZL . EHEMFFN50dm' &
BARTHESFA RO R RTHEBESEKDB, WSS H
0 C.100kPa, A SEHNMHE —EKRAREY T EBYERLE,

BESTERRENAEMAEKA ERIFEXEFLMNE
(KB 2| B2 E I E 200 kPa, R.

(1) SEBHERERE Tes

(2) LB B IMIY Ws;

(3) KR A PR ERE Tay

(4) LIEA N BRBRLGHHRQ..
B AR A A2 6 F#R.

T, =273. 15K T=273.15K N T Ty
£:=100k"a £1=100kPa g Pe=200kPs Py=200kPa

Vi=50dm? Vi=50dm?

v, Vs
i A B 4 A B
B2 6
(1) BN HEESEDB 7R 0] 2 KR,
IR TFHEHBSEREHT

GECECTIBLRV SR

BREBaRSHEE
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1=7 1—1.4
r (8] 77 - (55
(2) SEBHYHRDHE

_ PV, _ 100X 10° X 50 X 107°
RT 8. 3145 X 273.15

SHAEB A dEEaERE.B 83N
WB= .&U —_ HBCV,m{TS - T}_)

— [2. 20157 X < X 8. 3145 X (332.97 — 273. 15)} ]

2
= 2. 738 k]

Q) REANYENER
na, = ng = 2, 20157 mol

X 273.15 K = 332. 97 K

ng

mol = 2. 20157 mal

SEB HREER
_ neRT  2.20157X8.3145X332.97 45 __ s
V=" = IR m*=0. 030475 m

Sk A HRB B

V,=V,4 — V= (100 X 107% — 0. 030475) m*® = 0. 069525 m’
SEA BXRERE
. — PVe _ 200 X 10° X 0. 069525
, =

wR = 2.30157 X 8.3145 © — 799.63 K
(4) AU s =0aCv o{T.—T1)
=]:z. 2015?><—g—><8. 3145 % (759. 63—273.15) | ]
=13, 357 kJ

Wi=—Wa=—2.738 k]
Q.= AU, — W, = [18.357 — {(— 2. 738)1 k] = 14. 095 k]
‘12.26] HEHBEAHEMERDE 4L 25 mol WREEH KR
AESmol REF FTRESEB HH A8 C..= 24 454
Temol !« KT A EE T,=400 K,EH #=200 kPa,
SUSEBRRE, RSB BKBMp,=50kPa i, RENT,
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ﬁﬂﬁmgiw j&U;Mn
B EHYRBHRAERQ=Qi+Qe=0
B, 3Q = 8Q, + 8 =0

BARERSE BESYRAEZENERAX B
0Q, = ﬂhcp.m(ﬁ}dT

B RHABS &
aQB —_ dUB — S'WB = HECp_m (B)dT —|— pdV
R 1AC, W (AT + naCy  (BYT + pdV = 0 o
. 2aC,m(A) + mCya(B dT  dV
ﬁ]ﬁ‘f% HBR * T - Vv @
— HJ’LC .m(A) + HBCV.m(B)
J@. k_ * HHR
_4.25 X 24.454 + 5 X 1.5 X 8.3145
= 5 X 8. 3145 = 4.000
Tz + — E
X% @ B in[ 7] = 1n
[Ei Vl PETI [E)i+1#&
T, V, o7’ T, )
REsKbiRE
1 1
_ [Py _ [ SO —
T, = (pl T, = [zm) X 400 K = 303.14 K
A O %

W= — pdV =naC, o (AIAT +nsCy .. (B)dT
We= naC, o (AT, — T} + ngCrv (BT, — T))
= [7aCp.a(A) + 72:Cy o (BYI(T, — T))
= [4.25 X 24.454 4+ 5 X 8.3145 X (303,14 — 400)] ]
= — 16.11 kJ
AMIg= ngCyv o (BXT, — T,)

= [5 X % X 8. 3145 X (303, 14 — 400)] J=—6.04Kk]
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Q=AU —~W,=[—6.04 —(— 16.11) ] kJ = 10. 07 kJ
AHg= oty + pV') = AU + (p,V, — £,V )

= Al7g + npR(T, — T

= [ 6040 + 5 < 8 3145 X (303.14 — 4000] ]

= — 10. 07 k]

[2.27] EHMAMHODIEL100 CHAMAMBETE p"=101.

325 kPa , FEHLIRE . E W TR BE R A IS A H — 40. 668
k] - mol™? K100 'C.101. 325 kPa F{fi] kg /KBS 2 BELES &

iR AR Q. W, AU AH , WKESEMEBSERE BN,
M MH,0)=18.02xX10 *kg

i L 1 .
MO — 1802 < 1o° ™oL = 55. 49 mol

ERIRAIEELE,
Q= AH =— n(H,MA,H,,
= (55.49 X 40. 668) k] = — 2256. 67 k]
W=— p(Vg — Vo) == pVu = n(H,OIRT
= (55.49 X 8.3145 X 373.15} J = 172.16 k]
AU=Q + W = (— 2256. 67 + 172.16) k]
=— 2084. 51 kJ
[2.28) BEH1100kPa T KB L0 C, BT IKE iELRE
M h=1333.3T «+ gt KB FHHEERT, =4 184
JegT s KT, REBBESAR 1 kg 50 CTHRAXKFEAC ] kg,
0 CHKE . RERTNEE, HEANTIXERERNIRE.

M OXE—TRMAEETE. 50 C H7KBE IR 4l A9 k6 ok
R FRIARESEE.

AH =m K ) duh + m(HK) ¢, (AOQ@/ T — »
+ m (KD e, (KIS T — 50)
=

n{H () =

P L
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_ 30m(K) ¢, K — m KO Arak
[m (3K + m(KI] 6, K

_ 50 X 1000 X 4.184 — 100 X 333.3 .. _
(100 + 1000) X 4, 184 C=38z21C

[2.29] CAI100 kPa FyKEIBE A0 C, BT UK A HEFF LAY
Bh=333.3] v g7l AKMMEKB P EERE F8K 4. 184
Jog '« KT E2.000]g '~ KT ASTESRAERAM] kg 50 C
KR A 0.8 kg B —20 'CHI¥K., K.

(1) KEMHBE;

(2) REAKREKYHE.

B () xR 1aRfERAR.

50 CHIKMERBI0 C, M HaAES

QUAKI=m(K) c,{7KY(50 C — 0 C)
= (1000 X 4.184 X 500 J = 209,2 kJ
—20 CHNKABRSBI O C.Bi AR
QUKY= m () ¢, (FKI[0 C — (— 20 'C)]
= (800 X 2.000 X 20) J = 32. 00 k]
FrK eBEL, i iLEh

Qs (BK) = m (PK) Ak = (BOO X 333. 3) ] = 266. 64 k]
BN QK <QUKY<QUK) + Q. (¥K) , Bl 1 kg 50 'C Ry KRR H]
0 C,HMMBREUFEC.8kg,. —20 CHEKFARH O C,HRT
BES 0. 8 kg K&FB/4 . FFURENBKKESY . BB N0 C.

(2) #&H x eKiE 1k, W)

m (K c,(KI50 C — 0 C]
= m (K, (WKI[0 C — (— 20 C)] + zdwh
(1000 X 4.184 X 50) J
= (800 X 2.000 X 200 J + (= X 333.3J - g™1)
230 40l g.

¢

xr=531.65¢
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R K &
m{k. ) =(800—531.65) g=268.35 ¢
RGBT R
(K, FKA)=(1000+531.65) g=1531.65 g
[2.30] ZESBIPPEEAEHEA 20 CrRK, & HmK
HERERIR0 CBMESER1.003 MPa M9k F#ES . REE™
Likg KBS HIFEMNHRR. A KMHO,DEI00 CRHERER
12 A, Hn=140. 668 kI » mol ', K E B REEREBC, o=

75.82 Femol™' « K, AKZBS(HO,HEBEREERESEER
PRECE 7R LB H R .

i ERdRARE2 R,

F o E
LkgH00 | | SEHID oy 1 kg0
203, 15K 1 'Dl}‘3MP 453, 15K
101, 3kPa ’ a 1. 002 MPa
1 kgH, 0> 1 kg H,O(2) 1 kg HyOg>
373. 15K )| 373, 15K (3 373. 15K
101. 3kPs 101, 3 kPs 1. 603 MPa
Bz 7
1 kg KPR n= 1180%{]2 mol=55. 49 maol
A (1R S KNEE AR E, W

AH, = nﬂf C,..dT = [55. 49 X 75. 32 X (373.15 — 293.15)] ]

= 334. 48 k]
2 (2)RKAEEREE KT BT 30 H 2, 0
AH,= nA H., = (55.49 X 40.568) k] * mol™'
= 2256, 83 kJ » mol™}



EBW RDFEER < 41 -

HRMOBKBRNERTEIR . RS KBS EHBHE, N
AH, =0
HRMEBEKESERAERLE. I
C,(H,0,g) =[29.16 + 1. 449 X 107 3(T/K)
— 2,022 X 1075(T/K>] ]+ mol ! « K™

T
AH,— nj' 'C, o (H,0,8) dT
Tz

= §b, 4% X [29. 16 X (453.15 — 373. 13)

1

+ 5 X 1449 X 1077 X (453.15" — 373.15%)

— % K 2,022 X 1079(453.15% — 373. 15-”‘}] J

= 154. 49 k]

SERGRESKHERARLE, TUZRENTLGRE
VROBEER, SR CIREERSR, FrEl&Em 1 ke KESH
Rt Eoh

Q= AH, + AH; = AH, + AH, + AH, + AH,
= (334, 418 + 2256. 83 + 0 4+ 154.49) k] = 2745.8 k]

[2.31) 7£ 101.325 kPa T, K (H:O, ) SN 0 C.7ZEH,
FET KN BERFILIR M Ho=6.012 k] » mol™!, BEME
—10~0 CHBAHSEH K HO.DMKAOBEREERAETI L
Cpm(HO0,1)=76.28] « mol™ « K Hl C,.., (H,O,s) = 37. 20
Jemol™ « KT RFEWERE—10 CFil¥ K KRR /REEEE.

M TE101. 325 kPa FARKBIERBAR O C.EHik—10 T
WK KRR R, & Wl 2. 8 R K ef R EkH
H—10 Cry 2K ME KRR .

AH, = J?CP,,.,(HEO,I)dT
1

= [76.28 X (273.15 — 263.15)] ] » mol™!
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HO4) B Ha{(263.15K) Ha(Oa)
263.15 K.101, 325kPa 263.15K.101.325 kPa
(1) (3)
HaO (1) (2) H;0(a)
273.15K.101.325 kPa 273.15K.101.325 kPa
B 2.8

= 762.8 J » mol™?
AHpo=— A H o, =— 6012 7T » mol™!

&Hm.sz rch+'m(HEO +5 )dT
T]

= [37.20 X (263.15 — 273.15)] § » mol™!
= — 372.0 ] « mol™!
FE£101. 325 kPa B —10 CTF %Kk EREES N
ATFE (263,15 Ky= AH ., + AH ., + AH -,
= (762.8 — 6012 — 372.0) J » mol™
=— 5.621 k] - mol™!
[2.32] EHMAKMH0,DE 100 CREBRELR A H.=
10. 668 k] » mol ™} . K HiKE S AE25~100 CHSEHB/REFE#
BANKHC, . (H0,1)=75.75 ] « mol~* « K 'F1C,..(H0,g)=
33.76 ] *mol '+ K7l SRE 25 CHAKBPBREERR.
8 7E101.325 kPa F/KRIBE S R100 C. 25 CTFKIIFAE
BR—AAEER. A2 IR Bk M 2 C
KRB REE RIS .

AH, = r’ C, .(H,O,HdT
T]
= [75.75 X (373.15 — 298.15)] ] - mol™!

= 5, 681 kJ + mol™!
AH .= A H., = 40. 668 kJ » mol™!
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-ﬁHm,E = J:;z E,s.r.rn (HEO ’ g)dT

= [33.76 X (298.15 — 373. 151 § - mol™!
=— 2.532 k] » mol™?

H.OU ApupH (208,19 K}_ H:O6a)
208,15 K. 101.325kPa 208.15K.101,.325 kPa
r{1} 3)
H.O() (2> H(g)
373,15 K. 101,325 kPa 37315 K. 101.325 kFPa
B2 9

17 101. 325 kPa % 25 CRIKBIBE R REE N
8o, H L (298.15 K)= AH ., -+ 8Hn, + AHus
— (5. 681 + 40. 668 — 2.532) J = moi™!
= 43. 817 k] - mol™?

[2.33 Z25 CT.HHAEANAERFFT 10 EHERR
CroH () ZEiT B O, (@) P R LM EE R, CO, (@) MH,0M) . FRK
401, 727 kI 3K .

(1) CpHg(s) +120,(g)=——=10C0, (g + $H,O (1) 89 JZ i 3k

B

(2) Ci,Hs(s)YAUZ ;

(3) CoHe(s)M AT ;

B O EESRNEPELRE. BN EAORDN

2 (CiH,) = M(S”H s = 12;“1? mol = 0. 678019 mol
10 8 .
_ &ﬂ(cqug) . 0. 078019 -
¢ = Sy = =72 mol = 0.078019 mol
L= —
(2) AUS =-‘i"—r:;—=Q"— 401 727 v 1\ ol

& 0.078019
=—05149. 1 kJ » mol ™’
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(3) ﬂ:&che =L\.¢Uf—5—2umg}RT

Higd

=[—5149. 1 X104+ (10—12) X 8. 3145
% 298.157] » mol™!
= —5154.1 kJ » mol™"
[2.34) WRIBMHRIHEXYRE 2 CHIRER/FRAE R
BESUE TETRIR N2 CHNBARS BRalU?.
(1) 4NH;(g) 50, (g)=——4NO(g) +6H,O (g}
(2) 3NQ, (g) +H, 0 (1)—2HNO; (1) +NO (g}
(3) Fe,(}3(s)+3C(s) 2Fe(s3+3C0 (g}
B (D) BB R & b R A LR AR
AHE (NH,,g) =— 46.11 kJ « mol~!
AHE (D,,g) = 0
AH LS (NO,g) = 90. 25 k] » mol™!
MHE (H;0,g) =— 241. 818 k] « mol ™!
3 AHE = [40HP(NO,g) + 65,2 (H,0,g)]
— [4aH2 (NH,,g) + 58H2(Q;,8)]
= ({4 X 90,25+ 6 X (— 241. 818)
— 4 X (— 46.11)] kJ + mol™?
=— 905. 47 k] » mol ™!

AUS=AHS — D wRT

Bigy
=[—005.47 X 10°— (4 +6—4 —5)
X 8.3145 X 298.15]J - mol~*
= — 307. 95 kJ + mol™*
(2) BB B F2 H SRR R R EE.
AH2 (NO,,g) = 33.18 k] « mol™*
AHZ HO,D =— 285. 83 kI » mol™!
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AH .2 (HNQ,,1) =— 174.10 kJ » mol™?
AMHE (NO,g) = 90. 25 kJ » mol™!
i AHE =[2AF°F (HNO,, D + 412 (NO,g) ]
—[BAH 2 (NO,, g} +AHS (H0,13]
={[2X(—174.10)+90. 25]
—[3%33. 18+ (—285.83)]1) k] » mol™!
=--71.66 kJ « mol™!
AUS =8HZ — D vayRT

Big)

=[—71.66X10°—(1—3)X8.3145X298.15] J » mol™!
= —66. 70 kJ] » mol™*
(3> H#OM B SR Ot 2540 T 4 i BRE UK 2 LR B -
AHP (Fe,0,,8) =— 824. 2 k] » mol™!
AHZ(CO,g) =-— 110.525 k] » mol™!

W AHS =3AHS(CO,g)—AHZ (Fe,0;,5)
=[3xX(—110.525)—(—824.2)] kJ » mol™*
=492.63 kJ « mol™!

ﬂirUme =ﬂ»;Hu?—EVBu}RT

Big}

=(492. 63X 10*—3X 8. 3145X 298.15) J » mol ™
=485, 19 kJ + mol ™
[2.35) WHBHBRETAEXORARMAFERE.ITR25 C
AT SR
2CH,OH(1) + O,(g) —— HCOOCH, (1} + 2H,0()
PR e R R R AR B3R .
(1) R 25 'C 47 MEBE 28 2 RIS W8 AdHL.2 (HCOOCH;,, D)
=—379.07 kJ » mol™?,
(2) N 25 CHIRMERR JRIRPE i B .
M) B SRR 2 & Sy b o AR SR A B AR U
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A2 (CHOH, 1) =~ 238,66 kJ « mol~?,
AH 2 (H,0,1) =— 285. 830 k] + mol ™!
AHE(HCOOCH,,1) —— 379, 07 kJ « mol ™!

| AHE = AHE (HCOOCH,,D
+ 20 2 (H,O,1) — 28.HE (CH,OH,])
= [(— 379.07) + 2 X (— 285.83)
— 2 X (— 238.66)] kJ « mol !
=-— £73.41 k] - mol !
(2) BBV REDRDHERERRAEZEE.
AHZ (CH,OH,l) =— 726.5] kJ + moi™!
AT (HCOOCH,,1) =— 979. 54 kJ » mol ™!

B AHE=2aHP(CHOH.) — A2 (HCOOCH,,D
= [2 X (— 726.51) — (— 979.5) ] k] « mol™!
= — 473. 52 k] +» mol™!

[2.36] (D BEYRA—-BET,.—EEXE£REZFTFXHCH.,,

B ER A HS SHAHS ZRpEERL,;

CH, CH,
(2) & 25 CF, A I \CH/ (g) B AHS =

3

—2091.5 k] «mol ™}, REBETSERAFEMAHS,
B (1) C.H..Kkee i A

C,H,, + %02<g)

R HARERRN
AHE = aMHE(CO,,8) + nAHS2 (H,0,1) — AHS(CH,)
2 R 4% PR I 85 = om O
AHZ = AHZ (CH,)
JIT A MH P (CHg) + AHSY (CH)

nC0),(g) 4+ nH, O
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= HE&HE (COst) -+ ﬂ[HE (HEO 91)]
(2) HEPWHRREY.

AH S (HO,1) =— 285.830 k] » mol™!
AHP2 (CO,,g) =— 393.509 kJ + mol?
1)
AH 2 (CH)

= n[AH 2 (CO,,g) + AHP (H,0,1D)] — AHSZ (C;H,)
= [3 X (— 393.509 — 285.83) — (— 2091.5)] kJ » mol™!
= 53.48 kJ - mol™!

[2.37] BH25 CH 8 H B MHCOOCH:, ) bR R /R MRS
¥ AHE % —979. 5 k] » mol™!, i B (HCOOH, 1), § ¥
(CH:OH, D, &K (H,O,D B = H B (CO,, g ) i ¥r kB R 4 A
AMNHE S8 3% — 424, 72 kI » mol™?, — 238. 66 k) + mol™?,
— 285, 83k] » mol ' B — 393. 509 kJ « mol™!, RV FX ¥ iEK
25 CHEFF 5] KM 9 4 YR BE JR R R AR

HCOOH((1) + CH,OH(1) =— HCOOCH,(1) + H,0()

W HRPREBRBEENY

HCOOCH, (1) + 20, (g)=——2C0, (g) + 2H,0)
HIREIR R R4S -
A H2=4.H2 (HCOOCH;.D
HAERBR KRN -
AHZ =20HE (CO,,g) +-20H .2 (H,0,1) — AHE (HCOOCH,)
i 1A B % 67 B (HCOOCH,, D) S 4R NEEE /8 4 fli% %
AH L (HCOOCH,)

= IAH D (COz )+ 28 H 2 (H,O,1)— AH 2 (HCOOCH,, 1)

={2x(—393.509)+2X (—285.83)—(—979.5)] k] » mol™!
=—2379.178 k] » mol™!
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B S B R RE SR K
AHE = AHP (HCOOCH,) + AHP (H,0,D
— AH P (HCOOH, 1) — AF 2 (CH,OH,1)
= f— 379.178 — 285.83 — (— 424.72)
— (— 238.66)] kJ - mol™*
=—1.628 k] +» mol™!

[2.38) & & CH,COOH(g),CH,{g)# CO, (g) B 1 B /R
FEMAC, AR %52.3] »mol™ !+ K1,37.7] » mol™! « K'Hl
31.4 )+ mol "K', iHEHHERPELSYROIFAERRER
BIHE 1000 K HFFIR KM A He .

CH,COOH (g) === CH, (g) + CO,(g)

8 HEHEREY 298 15 K af CH;COOH (g) ,CH, (g #ll
CO () RIFR R JRE R4t 433 J3 —432. 25 k] « mol ™ —74. 81
k] * mol ' & —393.509 kJ » mol™',

298. 15 K BRI Wi 1%
AHE (298,15 K)

= AHE(CH, ,g) + AHE(CO,,g) — AHE (CH,COOH, &)

= [— 74. 81 — 393.509 — (— 432. 25)1 k] - mol™!
=— 36.08% k] » mol™!

E R SRMUPHREE.
AT,u= C,m(CH,,g) + C,.0(CO; g} — Ty (CH,COOH, g)
= (37.7 + 31.4 — 52.3) J » mol ™' « K™!
=16.8)] "mol™ !« K71
5HZ (1000 KD

= AHT(298.15K) + AC,..(1000 K — 258.15 K)

= [— 36.069 %X 10°+ 16.8 % (1000 — 298.15)] J » mol™*
= -- 24. 28 kJ » mol™~*

[2.39) XfT42EM
CH,(g) + H,0(g) == CO(g) + 3H,{(g)
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S5F F ORE BR SR b B R R TE 25 CRS AR v BE 7R A AR AR Bk R AR UK
A SRR R R,

(D AH2ATBRRIREBEOEREXES,
(2) REF L1000 K fta A HS

B (D) BEHAERPEHESHY AL 2 CatirERERAE
HRARBEREEREFC,a=a+bT+T* HREUWR2. 1 ix.

FT2.1
AH S a & 10° cX 108
k] » mol-!? Temol s K7 emol™ ! « K72 «-mol™1» K3
CH,(g) —74. 81 14. 15 75.496 —17. 54
H.O(g) —241. 818 29.16 14. 4% — 2. 022
COi{g) —110. 525 26. 537 7. 6831 —1. 172
H,(g) 0 26. 88 4. 347 —0. 3265
HINBRITBAEHDEL
AKE (T =Jac,,,md?‘ +H, =80T +1 86T + AT + H,
A ACym= D wC,m(B), Ba= D, wma(B)
B £
Ab= D ugh(B), Ac= D mc(B)
B B
ﬁﬁ&ﬂ\&b\&f:

Aa= (26.537 + 3 X 26.88 — 14.15 — 29.16) J « mol ™! « K™!
= 63.867 ] +» mol™?! « K1
Ab= (7.6831 + 3 X 4. 347 — 75. 496 — 14. 49)
X 107%] emol™? « K2
=— 69,262 X 10 *] smol ™! - K™?
Ac= (— 1.172 — 3 X 0. 3265 + 17. 99 -+ 2. 022)
X 107%] smol™! « K™
= 17.8605 X 107*J » mol™" « K3
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B RN E 298.15 K W W48
AHE (29815 K)= A HE(CO.g) + AHE(H,, )
— AHEB(CH, @) — AHE H,0,)
= [— 110.525 + 0 — (— 74.81
— (— 241.818>] kJ » mol™*
— 206.103 kJ » mol™?
B Aa A6 A, T =298. 156 K K AHS (298. 15 K) = 260. 103
k] »mol " " LAERERLFE,BIATRK Y B4 B8 H,— 189982
Jemol ', FEBIRNREREMBEHXER:
AHE(T)=[185982 + 63. 867¢(T /K> — 34.631 X 10 3(T/K)?
+ 5.9535 X 10T /K)»*]J » mol™*
(2) 1000 K & i 5L i 4%
AHE (1000 K)= (189982 + 63. 867 X 1000
— 34,631 X 107% X 10007
+ 5.8535 X 1¢7% X 1000*) ] « mol™?
= 225.17 kJ » mol ™!

[2.40] FlSdBsoXMESSRBRE, VEEEMBENEE
BB AER B 2000 C,RBENBSIENARBL S BRE. ¥
FRPRERE RS RE LR, sSARE yOhg)=
0.2, y(Ne @) =0. 79 HEB. YWHMNTFHRBRREERE
C,m/]»mol™ s K™ ' 438 K. CH, (g), 75. 31; O, (g)» 33. 47;
N.(g),33.47;C0O, (g),54. 39;H,O(g) ,41. 84,

%" CH,(g)+20,(g)=——=CO, (g)+2H,0(g)
HIFr R )7 1 mol CH, 4% 2 mol £, BPRHE (2/0. 21) mol &

=, Eﬁﬁﬂgsoymﬁﬁﬁﬁ,mu@%)—[0221><1 s\ mol.,
W51 mol CH, MK R EWHINKN

n(0,) = o 2?1 ] mol = 3 mol
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n(N,;) = %‘ X 1.5 X 0.79| mel = 11. 2857 mol

Bt 2. 10 BR @ ERITER G UERE T RAERE.

+11. 2857 mol N, + 1mol Oz1+11. 2857 mol N,
J 2000 T

{2} 1mol CD:""E mol HtD
+1mol O;+11.2857mol N»
!

{3}

B2.10

BESEHIEEE EAMRKRBEER,

FRUME]l mol PE SR OUPSAIES, FRBE M
EESE, RERE LT 2000 C,A0H,=0,

HRORI mol PRSI ROUHNSEBS.ERE:fHE
ERERE. MBI AHS ), BERESR.CH (@) .HOE M
CO, () B AHE (25 CYHI% —74. 81.—241. 818 A —393. 509
k] » mol™t,

AHZ (25 Cy= MHZ (CO,Lg) + 28H S (HO,g)
— AHE(CH,,g) — 28H2 (0,,)
= [— 393.509 + 2 X (— 241. 818)
— {(— 74.81)] kJ » mol™*
= — 802. 335 kJ - mol™!
AC,a=CpulCO,,g)+2C, .(H.O,g)—C,..(CH,,g)
—2C . (Ops)
—=(54.394+2X41.84—75.31—2X33.47) J * mol ™! + K™}
=—4. 18] = mol ! « K1
AHE ) =0H225 CY+AC,-t—25 C)
=[—-802335—4.18X (¢t—25 C)]J +mol™* « K™!
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HRGIREMNEFYMEERAZYS R 1 mol £, 11. 2857 mol
N HBE: FEFE 2000 C.

AH = [, .(CO,,8) + 20, (H,O,2) + C,.n(0;,g)
+ 11. 2857C, o (MN,,g)](2000 'C — &)
= [(54.39 + 2 X 41. 84 + 33.47 + 11. 2857
X 33.47) X (2000 C — )] ] smol™! « K™
= [549.272 % (2000 'C — )] J »mol™! « K™

& % AMH, =AHE (@) + 8.H, =0

Bt L AHP () =— AH,

Bl —802335—4. 18X (¢+—25 'C)=—548. 272 X {2000 C —¢)
t=535.39 C

e wr iR -SSR T B 535,39 O, A KRR BELIM
REREFFH 2000 C.

[2.41] SEXSTBOUMNTSSBEEFVETEAEBENER
L, 4 ASBE25 C L. 100 kPa, H2SAM%, E NS SE RS
RELZTELANBRBERNBAES. SCHBE y(O,20)=
0.21,3(N,,g)=0.79 7+ 8. KHES A7 ¥R IRKE R LB B
Fo BB IMBEREFRAC /] mol™t « K4 H%.0,
(g),25.1;N.(g),25. 1; H,O(g),37. 66 fRiF S B HEES KR
SR

" H, () + 5 0:(g)——H.0 (g)

BB FE 1 mol H, 3% 0.5 mol &, BPME(0.5/0. 21) mol
=R, BiRSIESOUMESSIEA, N
0.5

n(-‘E&{.)=~0—-2~i><l.5mol
Mgl mol H, RN RHER XD E N
n(0,) = 22 % 1.5 % 0.21 mot = 0. 75 mol

0. 21
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n(N;) = % X 1.5 X 0.79 mol = 2. 8214 mol
wWitnE 2. 11 IR RRITERAMERIINERBRE.
1msl Hy 4+ 0. 75 mol O, L I mol HO4-0. 258 mol O,
+2. 8214meal N; +2. 8214 mol N,
25C,100kPa fop

1 mol Hx()-4-0. 25 mal 0
+2. 8214 mol N,
250 ,100kPa

(2} (3)

B 2. 11

(1) RERZEHREEINBWRE.
BESESHHEBSAK EHMRNEREBUEESN.
FEWEL mol H; 51l & 5045 HESIRE.FE25 CHEME
M. BEAARE 2 BEA®EA . RAIEFHD, BT
A, =Q+W=0
HRER@ERImol H; 5T R 0XNSKES .2 CHEHEE
BERee, LR RAH, RERNERENAU, EEHHRE
AH S (H0,298. 15 K) = — 241. 818 kJ + mol™?
AH, = ANHE (HO,g) =— 241. 818 kJ + mol ™!

451{1[2: ﬂ:Hz —_ Euﬂfg}RT
B

= [— 241.818 X 10* — (1 — 1 — 0.5} X B. 3145
X 298.15]J » mol ™!
= — 240578.59 J - mol™?
HEBOBREMEHREARSES KN 0. 25 mol O,.2. 8214
mol N; 25 CHEBE:.
AU = [Ty m(H,0,g) + 0. 25 Cy,a(0;,8)
+ 2.8214 Cy o (N,,g) ]t — 25 C)
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= [(37.66 + 0.25 X 25.1 + 2.8214 X 25.1)
X (¢—25°CH)}J +mol~t s K?
= [112.752 X (t — 25 'C)]J mol™! - K}

% AU, =AU, + AU, =0

iy AT, =— AU,

Ap 240578. 59 = 114.752 X (¢ — 25 C)
HEHEHEE t = 2121.51 C

(2) R RERIMBEAES.,

B RS AR, R BB, BT L
EHB(EE@JJRT1 EHB(F%)KTE

1 j 24
SV ag LR = n(H,) + 2(0,) + n(N,)
B

= {1+ 0. 75 + 2.8214) mol = 4, 5714 mol
> (P = n(H,0) + 2(0) + n(N,)
[

= (1 4 0.25 + 2.8214) mol = 4, 0714 mol
B K IES)

D (DT,
TS (BT,
b

_ 4.0714 X (2121. 51 + 273. 15)
4.5714 X 298.15

= 715, 32 kPa
"12.42]1 AFEFHNHRE EFENASERETESLE
EVRET, RS &, BB 58 IS EIT I, R HE A SR
AR EFEHANEHIHE. REXAFBERAHNBET=
TTo. Y AAREHAREL . BN FIHREFRPAIRE, KEE—-MK
PR £

Fg

X 100 kPa
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Rz . &WHAAEBNSANER, RRABIWS.

B OEREENT..EEAV, HTEEXSESHpr WEMRT
R AESRBIBANNENBS, RS TRNEE S
T, MABE 2. 12 Bk,

_.n =X — p——-E
£ ﬂ‘iTq;.an.

2z 12

KREABEBARXSEN . SEHTHRE. THAERTRE.
Q=Dt.&U=Wa
nCy (T —Ty) =— p(0— V)

W[ HEESHE

PVD = ﬂRTQ
nCy (T — T) = nRT,

_ TD(CV,m + R) - Tﬂcp.m

r Crn T Con

KITHHAEL
= Cp.mfc'r".m

Hrkd T = YT,



% = MAFE i

BERXAN

1. Pl
n=—W/th

AP .Q AARIBAFRS AR, —W AR A T8,
QR R $: 4

= (T, —Ty,/T
A&, T HERH/ERE . T, KRR TERRE.
FiEEH
Prwe S Tor
2. B
dS=38Q./T
3. RHFBHRAEA

AS

W

[@@f>$ﬂﬁj
h T =T

TR ERL
&S=r§;=rgﬁ+mV=2¢H—V@

V1 T

] T 1 T
MO ERZE®

o

Un

lim S, =0

T K

6. AR YEEE R I
-ﬁrgme‘ - E HP.Sme (B}
B
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s UCpm(B)
AS.(T,) = 8.S.(T,) + f;E e B yr

7. ZBEEEHE
A=U‘—TS, .ﬂAT=W,-, ﬁAT‘V=W:

HA B SEE
G=H—TS, AG,,=W!
8. I AF A
(ASIxe {Z E f]’gﬂ
mﬂ)f,v.wr:u{f_fg ig_
(ﬁG)T.p.W'=0{:: g j?l:;

9. #AEREAERXEL
AU = TdS — pdV, dH = TdS + Vdp

dA =— SdT — pdV, dG =— SdT + Vdp

10. SEhu{ e 7 R
dp  alll,
dT~ TAW_

wHEBH-EhMEE

din(p/[pD _ AH.
dT RT?

e, [p IR E S H AL
11. ERIFEHREX

-8 (5L-15),
.- F -G,

12. FHAWAMBESHEAXRGEHAR-ZBEXTR)

[amc:/'r)] _ AH
JI1 P_
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2 REE

[3.1)] F#FMNET. =600 K B9 EME R T,=300 K
IR AR THE. R

(1) #HAYLHEE;

(2) W R PESh — W =100 kJ 8. 22 85 b B0 35 44 3 0% e i
#Q, B fURMERHMH/—Q,.

D pee Li= T2 600—300_

T 660 -0
) g=— gt =t
__ W 100, ,_
Q& = v = D‘5kl—2{mkj
—Q,=— (7 — 1)Q,=[— (0.5 — 1) X 200] k] = 100 k]

F 50 H TR PR B R 200 kT, o) IS B #A IR A #8100 kT,

[3.2] F##AET,=750K BEBREBRARFEMT,=300K &
{EEMEE TE. %

(1) ML E

(2) B R BR M Q ~250 k] I, R FMAER DY
—W R i) 5 R A AR - Q..

_ T =T, 750—300_
M D =7 =" 75 =0. B
(2) ~W,=9Q, = (0. § X2500) k]J]=150 k]
—Q,=— (7 — 1R, =[— (0.6 —1) X 250] k] = 100 kJ

XTI BEEDY 150 k), M RE A W 100 k],

[3.3] i8I ET =00K HEEREMT, =300 K
EEAEETE. K.

(AL n;
(2) B EAERAER#A -Q.=100 kI H. RHEMNFE L E R
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AQ RIS RERTI—W,
® D ?:Tf_Tz:QUﬂ-—SD{)

T 500 ={. 6667
& —100 .
(2) Qi_ﬂ_?,?——l_hﬂ. 5667 —1 kJ==300 kJ

— W, = 5Q, = (0. 6667 X 300) k] = 200 k]
B4 T R A 3% 300 kT, ot 3R EE4E T 200 kT,

"[3.4) UEHH < 76 B AR O 0K R 2R R TA] T 4R B9 A 1] 5
PLE R (TS AV SEfEal , E4 FHRAB BN HW.
EFAM ERAMNERBTI—W, BERTHMIHRAKE, X
FRVEHRNANRE, HERLARRE HENGEBE R
HEMR AEEANES RN HTBTRAE.

iE REABARBRT MEBRRT, AHTHRIr SAT
P HLir, AR, SIS IMESIES,

A3 AL ARBREEREIQ., | JIAMES W Ry =

A R PBCR Qur = Q| — [W o AT MMHLir W76

BATRI | Qus | FHIMEDIR W | BR K 7= 1o, B R

FIERR Q.= Q.. — W],

B R TR D TRAYE [ mrwT
BfE(E 3. 1), RAE ML ir AR R R ER .
Qi |, XA ERBLIEDY (W, ] IR IR 4 3%

B Qo | s AT BERHLG BT W, AL R
BERMIQ.. | AXRIFBRBFAHRIQ.I. B 1Q....| Q. 2
AR ESIBTE IE—HAE. BilPH HERNRT
TR AR, B,
ST R R K A m3-1
1Qr.z'|_'1Qu.zll=(IFQr,11_1WI}—(iQ.:.11'_!Wh‘
= Qe |— @l

+1 l llarpll
Wi




* 60+ VEEIARE

HEABE IR,
lQr.l ! T !er.l !

£ 3 AL B F LR . K T T AL A A L, B
W

EST I Qe [ | Qo | CERYE R 0 3h , BT 3 B HL AR i 2 B

B ABK TR BRI SRBABRAOR . FLEFA—-HE . R
SRR B Q.| — Q. | I3 B G IE RR R B R BRI
MEERERKET. BHET RFTEREE.

[3.5) BAHRFEET, =600 K, KBAKRBET,=300K,
AF 120 k] HREEAHBAREHMBRRE, RELEBAS.

B HEAREESEEREAME - AT RLRE, iR
BARBRET MERMET. ZHE LT AK. 840 RES
BEMEZIT.HEZEETSETABERHHEBIHRTHE, BE
B 5 S R MK T IR PRI NT S A B T IR IR AL,

— 2
Hﬁﬁ:ﬁ: AN, = 125%?)(1{] J - K '=—200 K K-t

i ek P ﬁ52=%{f_{]3 J* K '=400] « K™!
BRI,
AS = AS, + A5, = (— 200+ 400) ]+ K' =200 J - K™’

[3.6] ABIHPUHMTHETT, =600 K WERARRET,=300
KSHERRFZEH. RFRAZMHHERT. SHNALARBRFERR
Q=300 k] B, A E B BME A5,

(1) A1 AL HR 7=0. 5;

(2) 0] % ML H 7=0. 45;

(3) Aol B 9=0. 4,

W PR =1+ o, TG A R

Qz == (3;" - I)Ql
1 Q=@—1)Q,=[(0.5—1)X300] k]=-—150 k]
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RiRAEELZA/Q =—300 kI, KBABB I M Q=150 k], W
b ool R
@ Q@ f 300X 10° | 150 X 10°
_T1+T3_[ 600 T 300
(2) Q=@—1)Q,=[(0.45~1)x300] kJ=—165 k]

BBAEAEETHQ,=—300 k), KBABBBRQ. =165 kI, A
BT

&, [ Q, (300X 10°
AS= 47t =|

=50] <K
(3) Q,=(7—1)Q,=[(D.4—1)X300] k]=—180 kJ

RBARFELEEHRQ=—300k], KBAHFBIIHQ~180 kJ, W
¥ A0 B

@, Q. { 300X 16° 180 x 10° LK
=7 tTr, = g0t 300 )7

=100] K™
(3.7] EAANHEEERF,=4.184]- g7 '+ K™, &5

1 kg 10 CHK . & TR=ZFMARETRMELR 100 CogK, REH
EH{' &S::,rs\-&samh.& Mimn

(1) 285100 CHEEM,
(2) Bk S555 CRABEMEMRTEH,H 5100 CHRITEM;

(3) BGERE40 C.70 CHMEEMZNRT&.F 5 100
C 0 B ok,

__ :mc, _ E
" D as.,._j'; StdT =meln 72

)J.K—l=o

3
+165>< 10

. -1
60C 300 ] I'X

NS

373, 15
283. 15

=[ 1000 < 4. 184 XIn

=1154.8 ]« K™

— Qanﬂ! _ - mcp{Tamb - T!)
&ganﬂ: - T‘m}_—. - T‘m];

J+-K™
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_ 1000 X 4.184 X (373.15 — 283.15) J . K1

373. 15
=— 1009.1J K™

AS., = AS,. + A5, = (1154.8 — 1006.1) J « K™?
= 145.7 ] + K!

(2) BB T =55 C P E it T HE 88

— amb. | % e T-mb,]
AS s J: T d7T" = me,ln T,

328.15) ¢ . g o
s-15) 7K

= (lD{}{] X 4.184 X In

= §17.1] - K™

_ leh.l _ mcp(TlmI:.l — TI)
&‘S'ﬂmh-l_ Tnmh.l o Tambd

_ 1000 X 4.184 X (328.15 — 283.15) |
328. 15

=—573.8 ]+ K!
B To:=100 CHRIBEEMEHRTH

AS = ﬂ.mz T%:EdT = mc,dn ;:::j

amb, 1
373.15
328. 15

=[10ﬂ0}(4.184><1n )J"K‘l

= 537.7FJ- K™

. Q-mh.z . mfp(Tumh.z - Tnmb.l)
Mlmb*z._ Tlmh.ﬂ N Tﬂmb.!

_ 1000 X 4.184 X (373.15 — 328.15) y g
373. 15

=—~504.6] + K™
ASup= 884 + AS,,, = (617.1 + 537.7) J - K™
= 1154.8J - K™*
RARKERNR . BE5WEF,FELHERER.
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AS.eb= ASumb, + ASimb,:
[(— 573.8Y + (—504.6)] ]~ K™!
— 1078, 4] - K™!
AS.o= AS,. + AS.m = (1154. 8 — 1078. 4> J - K~}
= 78.43] - K™
(3) REMHAES ) OHEE, LTS5 ), (2XHEFH.,
AS,,.= 1154.8] « K*!

&Snmbd: Q-mb,l — = MEF{T.th —_ Tl)

Tlmh, 1 Tamb .1

1000 X 4. 184 X (313.15 — 283.15) oK
313.15

I

=— 400.8 F « K

_ leh.z - mcﬁ(annh.E e TE)
ﬁsuﬂh?_ T.mb,z N Tnmbd.’

_ 1000 X 4.184 X (343.15 — 313.15) J K1
- 343.15

—— 365.87 - K™

_ Qamh.s . mfP(Tamh.a _ T;)
Mﬂh‘a_ T.mb..'l — T-ml:ua

_ 1000 X 4.184 X (373.15 — 343.15) ]+ K1
373.15

=— 336.4J-K!

ASm= AS.mpa + ﬁSmh.z ~4- Mlmb.&
= — (400. 8 + 365.8 + 336.4)J - K™!
=—1103.0J - K™

AS, = AS,,, + &S, = (1154.8 — 1103.0) J« K™}

=5]1.8J- K™

[3.8] CHEN,ONBRAEFEAFESEENEBRRN

Co=[27.32+6.226 X107 3(T/K)
—0.9502X 107 (T /K] J+mol™ « K™
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FHRAN300 K.100 kPa F1 mol HIN,(g) B F1000 K gy &,
RTHRSRO) SEETER;(2) S2ERFTBEEBEHFIZNE
Q.AS B AS.,.
MDD EETR.
CouN)=@a + bT + cT?
= [27.32 + 6.226 X 10”*(T/K)
—0.8502 X 10°5(T/K>*] ] - mol™" - K-!

-
Q,= -I. zncﬁ,de = nrz (a + 6T + &cTHdT
‘l Tl

T
[ & 2 2 < 3 3
= 1 H{TE — T1) + E(Tz - Tl) -1 E(TE _ ';':‘_‘1:'I ]

=1 X [2?. 32 X (1000 — 300)

6.226 X 107°
2

_0.9502 X 107°
3

= 21648 ] = 21. 648 k]

_ (2Chm o J"‘z(a+bT+cT2)
ASy= | " TRAT = n \ T dT

1

+ X (1000F — 300%)

% €1000° — 3003)] J

l

;r:[aln?-2 4+ (T, —T) + %(T@ — Tf}:l

=1X [2?. 32 X In % + 6. 226 X 107 X €1000 — 300)
0 95032:3( 107° % (1000% — 3{]02)]] K-
= 36.82J - K!
A8 m Tamt o S o S BBy gy 65 K
AS..= AS,, + AS, = (36.82 — 21.65) ] - K™
= 15.17J « K™!

()RR BB,
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Cyu=Com—R
=[27.32+6.226 X107 3(T/K)—0., 9502 X107 (T /K)?
—8.3145] ) s mol™ !+ K?
=[19.0055+6. 226 X103 (T/K)
—0.9502X10°(T/K)*] J s mol™! «+ K™}
=a+bT+cT?

Qv ==r=nCp,de=nJT3 Ca+ET+cT?) dT
T T,
=n[a (Tz—Ti)+%(T§-T§)+%(T§—T§}] ]

=1><[19. 0055 X (1000— 300)

—3
8228 X105 (1000°— 300
—4&
— 0950210 ¢ (1000°—300%) | J

=15831 J—15. 83 k]

enCo o (T (a+ET +cT)
as,,,_J:] A dT——nE‘l gy

=n[a1n L p,—T +§<T§—T$)]
1

1000
300

=]X [19. 0055 X1n +6. 226 X107* X (1600—300)

_ 0.9502X107°
2

=26.81 ]+« K™}

OS =St = T 2 g K== 15,88 1 - K

A8 e=AS + AS,=1(26,.81—15.83) J+ K™/
=10.98 ]+ K™
[3.9) HERT,=300K,p, =200 kPa HEDR-FHES
1 mol, 2 FH R R RTBT. =300 K, p,=100 kPa BIKZ,
RESBREERNQ.AS,

% (10nuz-300=)] JeK!




« BB * MRS D RE

(1) HE 0] B R ;
(2) FERXLHESEEHEE 100 kPa, BEENMHBE T, ;

(3) AT MMM ESKEE 100 kPs, BEEMH#RE
T,

M () HEESEEETSEREK.AU=0,0=—W,
_ (" _ £
Q= Llpdv ~ nRTln £

2

={1><8.3145>(3ﬁ0)<1n§-—g% J=1.729 k]
_E_I?ZQ . -1 - —1
M_Ti""—sm:)] K!'=5176]-K

(2 {EERHEREEEFE 100 kPa, HEFRE T X

22T, 100 X 300
#1 200

RUR T B 1 B 5 RS Cram o REARSE M Cpom
(i
1R, TR

G =nCy .o (150 K—- 300 K)

2
Q. =1C;.» (300K —150K)

=[1><i><s. 3145><(150—300)] ——3.118 kJ

- [1 x L x 8. 3145X (300— 150}] J=41. 365 kJ

2

Q=Q,+Q:=(—3.11844. 365) k]=1. 247 kJ

_ T _ 5 150} 5, w1
AS, =nCy.ln 1_(1>< > x8. 3145 X1In 300] ]-K

=--14.41] « K}

. Ty_ 7 300 "
AS; =nC, xln T’—( IXEXE. 3145 X1n m] J- K

=20.17J+ K™

AS=AS5+AS,=(—14.414+20.17) J+ K'=5,76 J« K™*
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(3) WRFHRASKMEH

_Com _IR/2
V= Cyom T BR/2 1. 4

o W] 535 B Ak B FE 7 25100 kPa, BE B IR BET 7 g BB A 4B
SRR

1—7 1—1.4
g & 7 . 200 1.4 —
: _Tl(sz —aoux(—mo K — 246. 1 K
Q] = {

Qz = Hcp.m(BU"O K - 246- ]. K)

= [1 X -72— X 8.3145 X (3{}0—245.1)]]

= 1. 568 kJ
QR=Q, +Q,=1.568k]

_ Ty _ 7 300
AS, = nC, .In 7 =|1X 5 ><8.3145><ln246.1
=576)-K™!

AS = A8, + A8, =(W0+5.76)J +K1=576] -K™!
D, (2). Gy /MMER M R AEEME, Bril AS S EEAM.

[3.10) 1 mol BREEET=300 K F, Wii# 100 kPa &
FTHEATER.RKQ.AS K AS..

(1) K BIEAE S 50 kPa;

Q) EHEENEOKPa AT K ETES;
) MESTHHEKEREHD 2 £,

RO ESARIERTHEK.AU=0.Q=—W,

Ve 1
Q= J pdV = nRTIn &
Vl

Z

)J-K"‘

=(1X8.3145X300X1nm ]

20
= 1,729 kJ
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_Q  1729]

= = = = - -1
AS=7F =73k ~— 5781 K
. Qam’u __ Q _ 1?29 -3 — --1
&Samb - Ta.mh - Tumi, - T 300 J K —_ 5- ?6 J K

'&'S!m: AS = '&Snmhz (5+T6'—5'?$)J K = O
(2) MBS KERBE/AAERK, AU=0,

— - r o — E_RT_HRT'

_ 1 1
—[50><1><8.3145><SDD>< (51:1 mo”“
= 1.247 kJ

WA RES QMR F AP B A EHHA , B
AS =5.76J - K™!

_Qamh_u_Q__lzd? -1 — __ . -1
ﬂSamh - Tnmh - T.mh - 3'}[} .] K - 416.1 K

DS =AS + A8, = (5.76 — 4.16) J+ K™! = 1.60 ] - K1
(3) HESAEREK, AU=0,mAZH HEIK, W=0,§
Ll Q=0,
HEKEFS5QOMEBE,. MTRAHEERR. B
AS =5.76)] - K™?

- Qamb _ —Q —_ 0 -1
Mlm‘h _ Tamh B Tlmb _ 3DD ] K o 0

ASe = AS + AS, s = (5.76 + 0 K '=5.76] - K™
[3.11) EDEFHBRSENT,=300K,.p,=100kPa.V,=
100 dm’® BB . AFFRAMBELITRERE  RELIBHN LS.
(1) T.=600 K, V,=50dm?
{(2) T,=600 K, p,=50kPa
(3) p,=150 kPa, V;=200dm®
® O WERTHAS &

CV.m=

T

TR
Crn=7%

_2"!
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HESEDARKE
_ £V 100 X 10° X 100 X 1073 .
" = RT, 8. 3145 X 300 mol = 4. 0091 mol
T, v,
(1) AS =nly aln T1+ﬂR1n 7.
_ 5 600 50 | R
[4. 0091 X 8. 3145:-::[ 5 »ln 3%—%1:: 106/ ] J* K
=34.66 ]+ K!
(2) AS =nC,.aln 7 ——ann i’j
1
_ 7 . 600 . 50 -t
[4. 0091 X 8. 3145><{ 7 xin $2—1n mo} ]J K

=103.97 ]« K!

(3) 85 =nCr.aln £24nC,aln 3 Ve
=|:4. {061 X 8. 3145><( Xln %34*% %g% ] J+ K-t
=114.66 ]« K™!
£3.12) 2 mol WETEEBAEMNIES 300 K50 dm®, i iE
HEMPBEA00 K, BEEMBEEAFANAF00dm’  RETEA
Q.W. AU AH R AS,
% BMEIETTAES3 2 £,

2 mol 2 mol 2 mol
Ty=300K [ WM | T, —400K | 5 INRN T
=50dm? (1) V:=50dm?| (2} V=100 dm¥]
21 F i3 pa=ps

3.2

RESKEBEN

nRT, 2 X 8. 3145 X 400 ,
v = e oo~ Pa = 133032 Pa

Pa= P =

RAKTHRE



70 YVBFIEES

_ sV 133032 X 100 X 1077
Ti=%R = 2 % 8.3145 K= 800K

MR FHEASA

" T,
Q =E'nC-,r,.,,dT+L 7Cp.odT

— {zxs. 3145 % [ g—x (4DD—SDO)+%>< (800—4{}{})]} ]
=27, 44 k]
W =W, +W,=0—p,(V;—V,)
= —[133032X (100—50) X 10"*] J=—6. 65 kJ
AU=Q-+W =(27. 44—6. 65) kJ=20. 79 kJ
AH =AU+ A(pYV > =AU +nRAT

=[20790+ 2} 8. 3145 (800—300) ] J==29.10 k]

T v
:5.5 =HCV,,,1I1 ,I-T:+HR111 L_Tj
_ {5y 800, 100} ;. pos
—-—[2)’(&3143)‘( > xIn S8 +1n L2 ]] 7+ K

=52.30 J» K™'

[3.13] 4mol B FREBASENKRE 750 K. 150 kPa,cfd

BROHEENAEES0 kPa . BEB TS EEL E 100 kPa, KB T
BEQ.W . AU . AHAS,

B OEREENHBEI IR,

4 mot

4 mal 4 mol
T, =730K) EHELH T2 2% ¥ ¥ Ti=T,
V) V.=V Vs
B 3. 3

HEQOEEEFTE,



B8 ROYEEE + 71

2_p
T.-T
AR SRE
e TPy 750XE0XI10° o
L= = o1 20K

AR THES K c‘,‘m:%, Cpome 5;3

Q@ = [ *nCyaudl = [4 X & x 8.3145 X (250 — 750 ] J

1
= — 24.94 k)

. B2 2U
Q= fpdV nn"ﬁi!"lnp3 (4)(8 3145)(250)(111100]]

=— 5.76 kJ
Q= +Q,=(— 24.94 — 5.76) k] =— 30. 70 kI

W =W, + W, _r;:-_[ 'pdV = — nRT,in 22

P

4X83145X250}{lnm J]=05176Kk]

AU = + W == (— 30,70 + 5.76) k] =— 24.94 k]
AH = AU 4+ A(pV) = AV 4+ nRAT
= [— 24940 + 4 X 8. 3145 X (250 — 750)] ]

=— 41.57 k]
T
ﬁS=nCP,m1n§::-—nR1nE
_ 5 1250 100171 .1y
—[4><3.3145>< > xInZ2 —In 150)]] K
=—77.86]-K™!

[3.14] 3 mol JRFHBEMBEE100 kPa 75 dm®, SiE
B RS ARG AT dn®, BEEMMZ 100 dm®, KREA
SRHQ.W. AU . AH AS,

B EEGETEEI 4#R.
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3 mal Imol . dmol
TL ﬁﬂ"ﬂiﬂ; Tz-'=T1 ﬁEiﬁlﬁ TE
Pi=100KkPd ) Pz {2y Pa=p3;
Vl=?5dm3 V2=5l)dm"" V:=100dm3
3.4
REBESHERE
_pV, 100X10°8X75X107
=R~ 3% B. 3145 K=300.7 K
REmEERHR
_nRT, 3X8.3145%X300.7 o __
py=pr= v, 50X 10°3 Pa=150. 01 kPa
ROERELRE
_psVs  1.5001 X10°X100X10°° .,
To=5"5 = S A 314E K=4601.4 K
R R
ﬂﬁ%ﬂﬁﬁﬁ CV.m=iz'_“l Cp.mz?_z'_
v, v,
Q, = J #dV = nRT\In
'E-’l 1
= [3>< 8. 3145 X 300. 7 Xln% ] =— 3.04 kJ

Q, = ﬂ’nc,,,de

= [3 X % *X 8.3145 X (601. 4 — 300. 7)] ] = 26.25k]

Q=Q, +Q,=(26.25 — 3.04) k] = 23.21 k]
W, = — r’ #dV = — nRTln :’%
Vl

1

= — [3 ¥ R.3145 X 300.7 X In %) J = 3.04 kJ
W, =— g,V =— p,(V, — V)

= — {150.01 % 10° % €100 — 50) X 10731 J =— 7.5 k]
W =W, 4+ W, = (3.04 — 7.5) k] =— 4. 48 k]
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AU =Q + W == (23.21 — 1. 46) k] = 18. 75 k]
Al = AU + A(pV)Y = AT 4- aRAT
= {18750 4+ 3 X 8. 3145 X (501.4 — 300.7)]1]

— 26.25 kJ
AS = nC,.oln & — aRln &2
Tl 1
B 7 60L.4 1 15017y . s
—[3x3.3145 x| £ xIn S lnlm})]J K
—=50.40] + K

[3.15] 5 mol BJEFEBSEMED 300 K.50 kPa, o
P FE 48 3 100 kPa , B AH B 148 (R BUER /D = 85 dm, R &4~
TRMQ.W.AU AH AS,

B ERNRTRES3 S E®R.

5mol 5mol S mol
T,=300K § MM y &t HESY |- T

pr=50kPa| .y |Le=100kPa] (py {2:=100kPa

i v [ vi=35 dm?
M35
AETFHESE

o B AT 336 48 B F 120100 kPa Bt &8 BET, AT py BRAE &3 fk 4 3T
HEBEAFAERY .

1-7Y =578
()T o S0V g
TE—TI(PE) e-aoux(wo K =395 9K
_nRT, 5% 83148 X 395.9 ., _ 3
vV, = S 100 X 10° m 0. 1646 m
REKLEBE

_ Pa¥s 100 X 10° X 85 X 1073 .
Tay=%R = 5 % 8. 3145 K =204.5K
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&, =0

Q, = r"nC},,de
Ts

= [5 > % » 8.3145 XK {204. 5 — 395. 9)]]
=-—19. 85 k]

W, = AU, = J';’ncv,mdfr

1

- [5 X 3 X 8.3145 X (395.9 — 300)] J
= 5. 98 kJ

W, =— p AV =— p,(V; — V)
=— [100 X 10° X (85 — 164.6) X 107%] ]
= 7.96 kJ

W=W,+W,=1(5.98+7.96) kJ = 13.94 kJ
AU = Q@ +W = (— 19.89 + 13.94) k] = — 5. 95 k]
AH = AV + A(pV)Y = AU + aRAT

= [— 5950 + 5 X 8.3145 X (204.5 — 3000 J

=-—9.92 kJ
T P
&S=ﬂcp,mlnf—annﬁ
_ (5 2045 | 100) T . ko
—[5><3,314a>< > x 1n 22 lnsg]]l K
—— 68.64] - K-

[3.16] 1474 300 K.1 MPa f3 f FEHE S 2 mol, 5L i1

0.2 MPaiy{E @ /M FE 48 M A T BB Bk 2 - 25 . RABEHW AU,
AH AS,

B W =AU =nCy . (To—T,)=2 mol}(%}( (T, — 300 KD

=[24. 9435 X (T,/K)—7483.05] ]



E-8 ANRE_ER *» 75 .

M W =—py AV=—p4

nRT, nRT, ]
b 25

r,/K 300
N & 2 —
—[ 2X 8. 3145 0. 2xX10 X(O'zxwﬁ 1){105”]

=[—16. 6290 X (T,/K»+997. 747 ]

Fit LA

24,6435 x (T,/K)—7483. 05=—16. 6290 X (T-/K)-997. 74
T,=204,0 K

W=1{(24.9435X204. 0—7483. 05) J=—2. 395 k]
AU=W=—2.395 k]

AH =nCyn(Ty—T)=[ 22 X8. 3145 (204, o—soa)] J

2
— —3.991 kJ
T
AS =nC,..ln ,ﬁ—nmnf
_ 5 1y 2080 1 0.2)7 . ko
—[2><3.3145><(2><1n o 1] K

=10.73] K}
"03.17 HRBIyB)=0.6 AR TREA SHEFIHE
B # B S EFRESYHIE 10 mol, AEEART,==300 K, p,=50 kPa, %

RAU W IESE p, =200 kPa WA, RiIIBH W. AU AH,
AS(AY AS(B)Y,

" ﬁﬁﬁﬂﬁﬁﬁﬁ&Cv.m(m=%,c,.mm)=§§;nﬁaﬂﬂ
B Cr B =2 Cou®) =15, BB A M HMEY

Cyvim= Cya(A)y(A) + Cra(B)y(B)

=EXD.4+%XO.E=2.1R

2
Coo= Crn(A)¥(A) 4+ C,m(B)y(B)
5R 7R

'—"-é"XD.*i—I—?}(D.B:S.lR
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=51R 1. 4762

&)1’?
P
W= AU =naCyp (T, —T,)
= [[10 X 2.1 X 8.3145 X (469.18 — 30003 J = 29. 54 k]
AH=nC, (T, — T\
= [10 > 3.1 X 8.3145 X (469.18 — 300)] J = 43.60 k]
MR FEEAYHTENE =4 mol ., NEFESEBYENE =

6 mol ,

50 | e
ATE2
— 300 X {——J

2040

TI=T1 K=469.18K

AS(A)— nxCpnAdIn 22 — n,Rln B2

T, P
- s 469.18 ;200 e
__L4><8.3145><(2><1n = 11150)]] K
——§.92) K
AS(BY= maCym (B L2 — soRin L2
1 4

_ 7 469.18 | 200 -
—[5x3.3145x(2x1n S — In £ ]J K

—8.92)-K!
"[3.18) BEETFSEASHNETISEBNEESERSY
38 mol, N v(BY=0. 25,088 7,=400 K.V, =50 dm’. 4 #

PERMEEEAERT DK ZRHETV,=250 dm’® ¥ 8%
F. RIBHW. AU AHAS,

W HETFEERKC, (A =,C, . 0=F mTm

B Crn(B) =20, Crn ) =15 BB AW FHRE N

Cyv.a= Cva{A)¥(A) + Cr L (B)y(B)
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3R bR

=?X0.?5+-2.—)<0.25=1,75R

Cow=Cpm(A)y(A) + C,.a(B)y(B)

=%>§0.?5—l—$ X 0.25 = 2.75R
TR
W=AlT=n Ev.m(Tg_T1)=H><1- ?EIR(Tg_le
Vv
X W=—fmw:—”f,TZ(Vr—VI):—nRTE[1-—17‘)
2 2
u0
-_——HRTz( 1_205{)] = —0. SHRTg
Eﬁ‘l’:l. nX1. ?BR(Tz_T1)= — . SHRTg

SEREN

L7577y 1.75%A4AD0 .
Tz”l.?ﬁ—i—o.s_ 2.55 K=274.51 K

W =-—0.8nRT,=— (0. 88X 8. 3145X 274.31) ]
=—14.61 k]
AU=W=—14. 61 k]
AH =n C, o(T;— T
=[8X 2. 75X 8. 3145 X (274.51—400)] J=—22. 95 k]

_ T v

AS =n Cy aln f—l—ﬂRln TJTT
. 274.51 290 L w1
-—[3><3.3145>< 1. 7510 242l 41 5{})]] K
—63.23] » K-

[3.19] X ETH 100 .27 CHAE 200 g.72 THAKES
HEBRPEES . RBREKE: RIBEIFEAS., C MR L E#
c,=4.184 Jo g7t + K71,

R OEEE: BKEERmRE L BKER I m..

XRE—PEAEETR

AH = myc,(t — 1)) + m6,(t — 2,) = 0
f ERR
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m, + M, 1030 + 200

330,15 K 330, 15 K
AS = j AT + J e g

200,15 K 45,5 K T

330.15
300, 15
330. 15

. K1
345. 15,| ]

C =577

E(lﬂﬂ}(-i.l&l}([n

+ 200 X 4.184 X In

= 2,68 J « K™
[3.20) HERFHN300 K, EHNHH100 kPa 9 100 dm® B
H:(g) 550 dm® WCH()EHBEER & . K IEHAS., BirH.(g)
5CH. (e)¥ Y h REES &,

_pV(H,) 100X10°X100X10"?
B D = == 5 3145 < 300 mol

=4. 00%1 mol

(CH )=M: 100X 10* 50X 107
T RT 8. 3145 X 300

=2, 0045 mol

HES EEBEERS . AEHH
V = (100 + 50) dm® = 150 dm’

HASKERRS
AU =0, Qﬂﬁ=_wﬁi=ﬂRTln

mol

-
v,

v
M(Hz)—Qii=n(H2)R1nV(H )

T
150
106

{4 0091 8. 3145 X1In — ) J- K

=13.516J « K™

_ Qme vV
AS(CH, ) =——==n(CH,)RIn V(CH

T
15{])

—iz 0045 8. 3145 % 1n R
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=18.310 J » K™'
AS =AS(H,)+AS(CH,»=1(13.516+18.310) J - K™
=31.826 ] « K™!

Tl L LY BALCEGRRA LY

=y (CH), UM EHATURL . BRSKERREAIEN
B R AR W AS=—R D nlny.,

[3.21] SHERAFBIE-SAWERE, BR—RN
2 molf 200 K.50 dm® BT EBSEA, B —MA 3 mol 1y
400 K. 100 dm® fy WUBR F RSB, S WH BTN RBHRN
£, %A SKAKBRAKATFHST. REBHAS.

B HERLDPHHEERT. FERPRTEEIRE,
B s #, Q=0, R BERXT R W =0, AU =0,

AlU= AU(A) + AU(B)

= 1aCy (AT — T) + mCyn(BYT —Ts) =0

BRTHASEC.A=1L5R NRTEEIECG.(B)=
2. 5R, i F R a5 et R

T — MACy (AT 4 + 020y o (B)TH
T aCrm(A) + nsCr . (B)

_ 2X1.5R X 20043 X 2.5R X 400 .
2 X 1.5R+ 3 X 2.5R

— 342.86 K
AS(A) = nsCon(Adn L + nyRIn AT Vo
T Va
_ 342.86 |, 1 150} 7y . v
-—[2R(1.5><1n 256 4 n 50)]] K
—31.71J - K™
Va+ Vs

T
&S(B) == ﬂBCV‘m(B)lIl ,ITB "I— HARIH VB
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— [3R(2.5><1n3""2*86+1 150 ]]*K"l

400 " 100/
= 0.50 ]+ K
AS = AS(A) + AS(B) = (31.71 + 0.50) J - K~!
=32.21]-K"

[3.22] #&ABHEEFPHE -EATERE.RERRMER
N:(g). —MFEFEH50dm’, BE 200 K #IN,(g) 2 mol; B — &
MA75dm’, AFGS00 K fIN.(g) 4 mol N, () [ IA A RBEE Sk,
SHAERPHRIMEENE . GREERDEH. KIEMAS,

R BREEAPPLHEFNBENT. N @OMHC,n=TR/2. HE&

0, fF I AU =0,

A= A7, + AU
= Mg Cw.m(T - TE} —i— ey Cv.m{T — TE) = ()

B I 3 AF & OF 8 B R A
_ng Ty +ng Ty _ 22X 200+ 4 X 500, K
r= nyg + ng 2+ 4 R =400
REEPIER B ES
_ng RTy _ 2 X 8.3145 X 200 _ ‘
P 7 650 1p Pa = 6. 6516 X 10* Pa
_ ns RTy 4 X 83145 X 500 o, 5
Py = v, = e 5107 Pa = 2.2172 X 10°Pa
3-8 B 7R 4 R R
_ (netma)RT _ (44-2) X8. 3145 X400 o,
p v (50+75)X 107"

=1.5964X10°Pa

ASy=ngC,aln ,}%-wu& Rln £

I, 7 1 400 | 1.5964X10° ] e
—[ﬁx 8. 3145 | = xln s —ln =202 |7+ K
=25.78J+ K
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ﬁngnﬁCﬁ..mln %—HE Rln }%

_ 7, 400 . 1, 5964X10°) .
*[MS"D‘HSX( 7 X1 So0—In o trexios] | K

=—15.05) « K™
AS=AS, +AS,=(25.78—15.05) J+ K '=10.73 ] » K
[3.23] B E(CH,OH)7E101. 325 kPa TRy S GER ¥ &)
Yy 64. 65 C,TEH K F OB RZE BB A HS = 35.32
kj emol ', RAELRBE EHEFHTF 1 ke BEPHR TN
HEESHBQ.W. AU AH R AS,
W OFEAMNERER
M=32.042%X 10 kg « mol™!
1kg FRYERNE
m 1
T M 32.042X10°
Q=AH =nA, . HS =(31.2090% 35. 32) k]=1102. 30 k]
W =—p(V,—Vix=—pV,=aRT
—[31.2090X 8. 3145 X (273. 15+ 64, 65)] ]=—87. 65 kJ
AU=Q-+W =(1102. 30—87. 65) k]=1014. 65 k]
EREE A TRIEE WA,

_Q _ 1102.30
AS = T = 973715 + 64.65

[3.24] WHETHKMESDO C, B Au.h=2333.3
Jeg KA BEERE,=4.184J g7 K E—HHENRT
H1lkg 25 CHK.BEEZRFMAOL S kg 0 CTHK . IREBEKHN
&, REZXITESRHARBAS.

M ORI HBREESRE. B2 CHRKERT0 C. RN
mECh

s mol=31. 2090 mol

k]« K ' =23 263k} -K™

QUAK)=m(IKIc, (FKI25 C — 0 C)
= (1000 X 4.184 X 25) ] = 104. 6 k]
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0.5 kg 0 CHIKZIIELFFR
Qi (TK) = m (P ) Anh = (500 X 333.3) ] = 166. 65 k]
B QK ) <Qu (ZK) Bl 1 kg 25 CHABRBRI O C. HuHHE
ATTHEH 0. 5 kg K& . AFLIRAEREXK KBS, &£&5R
BT=0C=273.15 K, ¥4 x« k451, W
m (e, (KI[25 C — 0 CJ = xBdeuk
(1000 X 4.184 X 25) J == X 333.3J-¢g7!

¥ AL YK R I & x=313.83 g
AS= AS (KD + ASHK)
= mKe, O oI5 T o5y K T 373,15 K

_ 273.15 . 313.83 X 333.3} . _;
— {10{}0 X 4.184 X ln £22:12 T ] 1K

= 16.52 ) - K™!

[3.25) HWETKMBENO C, HIFER buh=333.3
Jeg 'AKW EFRE#R,=4.184 ]+ g ' "K', REHHRERN—
HMARPEL kg 80 CHKRE 0.5 kg, 0 CHWK,RAGXREF
#E LR AS,

M R TARSEROR. KBS, REX TR
B, W

m (7K, (KD (80 C—0) =m (¥ Awh+—m (3K, GKIG¢—0 C)
Bp 1000X 4, 184 X (80 CT—1)
= (500X 333. 3} +500X & 184X (t—0 C)
A t=26.78 'C, T=1(273.15+26.78) K=299.93 K
t>0 C, RABREKETIB L REIERD.
AS = AS (K)+AS (BRI 46) + AS GK)

_ T | mK) Ak

T




=8 RNFEE_EE + 83

_ 299.93 500X 333.3
10004 184X1n 57 T5 80+ 273, 15

299,93\ ¢ 1oy
373.15) 1 " K

4500 4. 184 XIn
=122.33 ]~ K™
[3.26] HETKRMABARO C,HELS ALk=2333.3
Jeg' v KK EEREDSHNN ¢, (H0,1) =4 184
Jog R B, (H,0,8)=2.000] « g7 « K™ RHROIMBE H—
AR PE 1 ke, 25 CHAKRZO.5ke.—10 CHWK,. REGEE
PREGE RN AS,
M R TeEREETE.
1 kg 25 CHE/KRERBIO C.H HAARN
QUK)=m(K e, (K25 C—0C)
=(1000X 4. 184X 25> 1=104. 6 kJ
—10 CAYKFRSE 0 C. IR KN
QUK =m (), (HK)I[0 T—(—10 C)]
= (500X 2. 000X 10} J=10, 00 kJ
HIKETBBTEHA,
Qe (UK )Y =m (FK) Apsh = (500X 333. 3) ]=166.63 kJ
B2 QO <<QUK I <<Q(HK) +Qua (VKD , B 1 kg .50 CHIK PR 3
0 ComERHBBRLAMES S kg, —10 THRIXKFREB 0 C,B/ARA
AEXE0. 5 kg KRk, SR ENBEKKREY A EET=
0 'C(273.15 K),
BH 2 KL, W
m(7K)c, (7K)[256 C—0 C]
=m (e, (O[O C—(—10 T [+ ahuh
(1000} 4. 184 X25) ]
=(500X2.000X10) J4+(xx333.3]- gV
4Lk 8 B B r=283.83 g
AS =ASCK BB +AS QK FHR)+HASGK, R 1L)
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.I&fugh
TP

. . 273.15 973.15
— 1| 1000 % 4. W |m &0 )
L OB 4, 184 % 1n 298_15+5ﬂﬂ><z 000 X 1n 26515

283. 83 X 33%. 3 |
4= - 1
t= 578,15 K | 1-K

~17.21 1+« K" |
(327 CHEETFTKEELNO C, B R AR
A H o (HO)=86. 004 k] * mol ™1, M B & R 5. 51 CEERAL
B A (CeH, Y =9. 832 k] » mol. W S 7k R AR Y B R R B R
25 4R O, (F,O1)=75.37 ] » mol™" + K1 RC,n(CiHsos)=
122.59] » mal™t+ K™, AHFHA RS REABGER, —FH#P
30 'C 88 mol H;O(s) 52 mol HO( P, 7 —FF 8P A5 51
C #95 mol CoH,(1) 5 5 mol CeHs(s)RF-8 . BiCKE T A A Bk, R
iﬁﬁﬁ%ﬁrﬁiHﬂ%mﬁ,{ﬁﬁﬁﬁﬁiﬂﬁﬁﬂlﬁﬁq IR A AS,
@ EiRaRapERLE
AH = AH(H,0) + aH(CH) =0
FARE gk B A A, UK 2 B R 2N ERE S 4 B &
SGBE R W
AH(H,O) = 8 mol X A R (HLO0
+ 10 mol X C,o(H,0,1) X ¢ —0T)
AE(CH) = 5 mol X [— Ay H,(CHOJ
+ 10 mol X C,m(CsHgas) X (¢ — 5.51 T

. T T
=m {7, (ADln T—“—(ﬁ()—}“m(?}{)fz,(;ﬂ()ln T(Zk)—F

¥R

;= 10 mal =, JCCH, s %5, 51 'CT+5 mol W S H(CH ) — B mol o B d T L CH O )
' 10 Mol X . 1CeHy 834+ 1¢ molX C,.tHO.1

=10><122. 59 5. 51+ 5% 9832 —8 X 6004 C
10% 122.59-+10X75. 37

=3.982 C=277.13 K
T4 AR B 3. 982 C R TIKEME R0 CAEFHEMERE6.51 C,
BB AR, FERBRE N R ETRA.
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HBREEE. AS=AS(H,O)+ASCH)

8 mol X &g H, (H, ()

AS(HO)= FAILO)Y

T
T(H,0)

{86004 277.13 R
_[ 573 15 +10X 75,37 X1In 273, 15] J+K
=186.75] « K™!
5 le:’([‘_&EusHm(CﬁHﬁ}]

Ti(CsHe

— 10 mol X C, o (H(},1) X1n

M(CEHE) S
T

Ti(CsHg)
- 0 X9832

277.13
i 59%1
7278, 5¢ 10X 122.59X1n oo 0 e

= —183.16 J + K™!
AS =AS(H,0)+AS(CHe»=(186.75—183.16) J » K™!
=3.59 J« K!

[3.28] MEFHC1mol LZEECH))OWLPMNBEHBERA
EFA10dm’ HESEHMNESEHES P, IFTE 3551 CH{E AN
e {ER . 35.51 CHZE101.325kPa FZBME &, EEREZH
T LRERBE SR B4 A FH o =25.104 k] « mol™', ¥ /PR
T . ZHMERXEFLEHS. K.

(1) ZBEESHER,

(2) FABMN Q. AU AH R AS,

M O BFO.Imol ZMEHBERBWZHESE

_ #RT _ 0.1 X 8.3145 X (273.15 + 35.51) o_
=v = 10 X 10°°

= 25.664 kPa
2=25.664 kPa /NF 35. 51 'CH Z BB FI 285 JE 101. 325 kPa,
RUBELH.
(2) AH=ndA H.= (0. 1X25.104) k]=2. 5104 kJ

+10 mol X C,  (C;H;,1) Xin

JeK™
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HMENER-TMEERELE
Q= AlJ = AH — p(V, — V) = AH — pV, = AH — aRT
— [2510.4 — 0.1 X 8. 3145 X €273.15 + 35.51>7] )
= 2. 254 k]
BEAdF EmESAERNAT PR EZ TR, TildEs. 6 fin
T LR,

G 1mol ZBEW) | pmn | O Lol ZBE@ HEY | b 1mol ZK(g)

B
35.517C i 511 35.51C
101. 225 kP: 101, 325 kP: 25,662 kPa
E[ 3 6
AH
AS = T nRln ‘
9510. 4 25. 664
_ _ o . < 1 LK

[2?3. 15 + 35 57 0= 183145 Xin 101.325) J

= 5.275] « K™!

[3.29) BEWFECHTE 101.325 kPa FF 80.1 CH ¥,
AeapH o =30. 878 k] » mol ™', HFAEEMWE REEREMFEC, n—=142.7
Jemol ™' » K ', 4A¥ 40. 53 kPa.80.1 TRIFE#S 1 mol,LiER
W ELE 101. 325 kPa, H @ ERBESE BESETFTHARA
E60 C, REMIBHNQ.W. AU AH K AS,

M BEIREESI 7TET.

(1) B ] & 453 &

B FEHRSAERS K. MAU,=0,AH,=0,

T, = (273.15 + 80.1) K = 353.25 K
T, = (273.15 + 60) K =333.15 K

Q,=— W, = aRT\In £2
2T
40. 53

1 X 8.3145 X 353.25 % In 101, 325

J=—2.691 kI
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1mol X% (g) EEE I mol ¥{(g)

ty=80.17C t=80.17C
p1=40. 53kPa 1) p2=101,325 kPa

Wﬂmﬁﬁm

1 mol (1D 1 mol ¥E}
n=go.1c | EEXHN =80T

pr=101.325 kPa (3) p2=101.325 kPa

Bl 3.7

_ & — 2691
as: = T,  353.25

(2) EiRfEE S HEELR
Q, = AH, =n(— A, H,)
= — {1 X 30.878) k] =— 30. 878 k]
W,=— p(V, — V_ ) = pV_, = aRT,
= (1 X 8.3145 X 353.25) ] = 2. 937 kJ
AU, = Q, + W = (— 30.878 + 2.937) k] =— 27. 941 k]J

J-K'=—762]-K!

—_ &HZ _ 30878 . e . -1
AS, = T, — 353.25 J-K'=—87.41]-K
(3) fEE%H

QE — &Hg - ﬂCp.m(Tz — Tl)
= [1 X 142.7 X (333.15 — 353.25)] ] = — 2. 868 k]
Wi =— »pVizns — Vi) =0

AU, = Q; + W,; =— 2. 868 k]
_ 2 Chm . 333.15 . K-l
&Sg—ﬂ-lzl'—,r—dT—[lxl'iZ'?)(]ﬂ 353‘2].] K
=—28.36]-K™
RO TR

Q=Q+Q:+6;=(—2.691—30. 878—2.868) kJ
= —36. 437 k]
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W =W,+W,+-W,=(2.691+42. 937+ 0) kJ
=5, 628 kJ
AU = AT+ AT+ AU, = (0— 27, 941 —2. 868) k]
= —30. 809 k]
AH =AH -+ AH ,+AH ;= {(0—30. 873 —2. 868, k]
= —33. 745 k)
AS =AS,+AS; +AS;=(—7.62—B7.41—8.36) J« K'
=—103.39] + K '
"[3.30] FRI20dm®* HEAES[FTHE 2 mol H,O X
AR, BR800 C.100 CFARAMMEBIEDST N 1=
17. 343 kPa B p;=101. 325 kPa,25 CHKHIHEREEIE D F1. =
14. 016 k] « mol '; K fKZE S FE25~100 C |6 B9 1 BE R F B4
RN HC, o (HO0,10=7575J e mol™* * K "FIC,n(H,OQ,g)=
33.76 J e mol™' - K ', A RGN 80 CHFrAEHAEMAR100
CHTHEE. KIBMQ.AU.AH RAS,
B S0 CHR P8R (Gl EKGHERD.

|EKGEER

n }=P1V:47343X2D}<1[}-3
(82 BT, 5. 3145 X 353. 15

BEEKOER$R
A, =2 mol —n,{g)=(2—0. 3225) mol==1. 6775 mol
100 CHEME V-G (BB BEKAERD.

SEmKENE
gy = 22Y 101325 20X 10
2 BT RT, 8. 3145x373.15

B KB b
7:(13=2 mol —n.(g)=(2—0. 6532) mol=1. 3468 mol

KA TH K B B
An(g)=mn(g)—m(g)=10.6532—0. 3225) mol==0. 3307 mol

mol=0. 3225 mol

-~ mol=0. 5532 mol
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EE s 38 &R,

0.3225 mal K {g) 0, 3225 mol 7K (g) 0. 6532 mal 7K (g)
1. 6775 mot K (1) 1. 6775 mol &K (1) 1. 3468 mok 7K (1}
T =353. 15K (1 Te=373. 15K (2) T.=373. 15K
21 =47. 343kPa pr=101. 325 kPa p2=101. 325kPa
& 3 8

R (1) R1. 6775 mol 7K (1) FN0. 32251 mo! K () HFEEFF R

R 5, 2R OKARAY P RBA S, B A8 EAEAN B EKE
£ 9 e,

¢ D
AH, =n (1)[1_‘(:,,,,,(}120 J1DAT 4-ny (g)L’C,..,.(Hzo ,)dT

=[1.6775X75. 75X {373. 15—353. 15)
+-0. 3225 33. 76X (373.15—353.15)] J

=2, 759 k]
M _ —— Tg = T2 &
, =n, (DC, W (HO,Dln = +m(g)C,n(gXn z=—n (g)RIn
f T, 41
. 373.15 373.15
= |1.6775X75. 75 X1n 3E3, 15+{l 3225 33. 76 X1n 35315
_ 101. 325 . -1
0.3225%8, 3145 XIn 47, 343 ] J-K
=556 ] K™

it % (2) & 0. 3307 mol /K7 373.15 K 5 101. 325 kPa T A
FERELR .
Aap H2(373.15 K)
= A, H.(298. 15 K)+A{C, . X (373. 15 K—298. 15 K)

=[44. 016 X10°+ (33. 76—75.75) X (373.15—298.15)] ] * mol™'
~=40. 867 k] * mol™’

AH, =An(g) AupH o (373, 15 K)
== (0. 3307 X 40, 867) kJ=13.515 k]

_AH, 13516 o o0 R
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BT,
AH= AH, + AH, = (2.759 4+ 13.515) k] = 15. 274 k]
AS=AS, + AS, = (5.56 + 36.22) J+ K™' = 41. 78] - K~
AU= AH — A(pV)Y = AH — (p, — pOV
= [16274 — (101325 — 47343) X 20 > 1073 ]
= 15.1%4 k)
HARBEELR, XAFRIEEFS, BT L
@ = AUV = 15.194 k]
[3.31] O:(a)MEREEMRESEENRBCENRN
Com =[28.17 + 6.297 X 107*(T/K)
— 0, 7494 X 1078(T/K)*]J «mol~! - K™
BEE25 CTF Q) B br MR R S =205.138 ] « mol™' < K™,
f O, (g)FE100 'C.50 kPa T HBER M EMW Sa.

B O FE100 'C T ByrEEE /R %

C

52(373.15 K)=S8.(298. 15 K)+_r: i';.‘.de

=52(298.15 K>

- ¥ _ —_ 2
+ {J:;g[ZE. 174+6.297X 10 s(T,I;_:- 0. Taga X 10~ (T /KD ]dT} [« mol—1 » K1

1

=52(298.15 K)

+ {28, 171n %+5. 297107 (T, /K)—(T,/K)]

—%—xn. ‘?494>(1{}""[(T2;'*K]3—(TJK)*]} Jemol!s K™

— [2(}5. 138+ 28. 17l 54319

298. 15

X (373.15—298. 15)—%5('3. 7494 X 107°

 (373. 15— 298. 15*)] J+mol™t + K

=211.91 ] - mol™! - K™!
0,(g)TE 100 C F i 100 kPa & F 50 kPa & o452

+6.297X107°
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o P2 _ | __ 503 ¢, -1, -1
AS = nRln Pl [ 1 X 8.3145 X In 100 J « mol K

=5.76 J »mol™! « K71
0,(g)7E 100 'C .50 kXPa T ) /R B E 1 Sun
S.(373.15 K,50 kPa)= 55 (373.15 K) + AS
= (211.91 + 5.76) J s mol™ - K™*
= 217.67 ) »mal™! - K71
£3.32] EEMAERENNGEYEAERERLETRAR
Copm = a + T 4 cT?

ERSER MR 0= D wuB BERBRENEASSy MERE
B
TR EMERER, FHABSEEASS, NA®E.
iR bR 0= ;»BB BRI R R A.S2 (TR

ASD(TY = D wSEB (B, T) @

BET KB R RERRFTRR N

F4
SO B, T) = J'C*'",;.EB)dT - Ia(B) + b(B%T + e(BIT? ore

= a(BIn % + 6(BIT + %c(B)T‘ +85,(B) @
HRXEORAZD, BBAASS(T SEET IREREL

T 1
ASE(T) = ZB;vg[a(B)ln %+ 0BT + ST + S&(B)]

=4 ha = Zﬂjuﬂa(ﬂ), Ab = anugb(B),
Ac = Due(B)y ASD = D mSS(B)
m A8y (T)%EEI;T BESCCFEA BT ﬁfﬁj@
ASS(T) = Baln o + 85T + AT + 8.5,
RS HH
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ASS, = ASZ(T) — Aaln % — AFT — %&CTZ

HESS25bEENNEDENEREEREC (BYSHEHEN
kERMa b IEEERAEHESS(B,298. 15 K) R T=298. 15
KAALR. BT HERSBEHASS,.

[3.33] B4 25 CHAKE ¥R HERE R £ A & 3 BA JX
AGE (H,Q.1)=—237.129 k] » mol ™' « K™, 7K 7E 25 ‘C B} A HLHn
EEEp=3.1663 kPa, K25 CHKESWRER RERFHR
PR &Y .

B HIEHBETTERSTHHARMWEX B R IETAELN
B 3.9 FraisER.

1 mol HOU) 2 1mel HO) 2 t mol HAD (g) " 1mol H:O¢g?}
T=208. 15 K T=298.15K T=268. 15K T=208.15 K
$7=100 kPs 2*=3. 1663 kPa p*=3. 1653kPa $°=100 kPa
hcso,n 1ol H;’;ﬂa’ ‘1*‘5‘:';{5 wol O (g} | 4 e (11,0, )
1 00 kPa 5)
B 3.9

ARBMBEHREEATHBRAEAERER 1 mol HOWM, K
AG, B HO ) B35 fE B R 4= B w 0 R R ¥
AG, = AGE (H,0,1) =— 237.129 k] - mol™!
HBCERHOLERREELE, AG=0,
TR GYRE HO ()T 298.15 K. 3. 1663 kPa TR A Wi #H74F,
AG;=0,

HBEWEHLOEBAELE. AR AIRBSE N

Pt Pe
AG, = J' Vdp = RTln &—
S p 24
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100
3.1663

= | §. 3145 < 298.15 X In k] » mol™!

= 8.559 kJ - mol™?
HERGIREFEES THRERARE R 1 mol HO@ &
AGs BI R H,O () B bR HEBE /R 4= L& T BT BR 8
AG; = AGCS (H,0,g)
d AGy= AG, + AG, + &G, + AG,
= (— 237.129 4+ 0 — O + 8.559) kJ » mol™?
=— 228.570 k] - mol™!
25 CRAZRSMIFRRFAERBT NG
AGE (H,0,g) = — 228.570 kJ » mol ™!
[3.34] 100 CHEBREPEH - FHISENFAME.BFH
2 mol N, (@) RET/HEBMPMN 3 mol H,LOM R H B &
BrEy FE F1 5120 kPa R, 5%/ DEIMIRITHE BAKERETY
;A REBHQ.W AU AH AS.AA B AG,
.51 K £E100 ‘C R0 M B4 E »° =101, 325 kPa, ZE #h % 4F
FKEIRRIRIE RS Ay H =40, 668 kJ * mol ™',
B EBEANNBEEITHRE.KEBEEZRAKES. N

3 _ - _2% _

p(H,0) = y(H,Dp = 0.6 X 120 kPa = 72 kPa
PN = y(N,;)p = 0.4 X 120 kPa = 48 kPa
B3 p(H0)<101. 325 kPa , R /PDEMMITH S . KR EN
BRiERIERA.
fHiF R .
W =—p(V,—V,)

5> 8. 3145 X373.15  2XB. 3145 373. 15

=120X10°X 120X 10° 120 % 10° ) k]

=—9, 308 kJ
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{HEER B XIEERhFE, Bl
QR = SHMHO) + AHMN,) =a(HMAH,. + 0
= 3 % 40. 668 k] = 122. 004 k]
AUV =Q + W = (122.004 — 9. 308) k] = 112. 696 k]
KEAE TR DE R, — 8 3 mol HO ()M 05 45284, —
B 3 mol KFESEF1H 101. 325 kPa B8R, 72 kPa BT A5,

ASCH,O) = & + n(H,0) Rl 200D

T P(H,0)
_ (122004 101.325| ¢ . w-1
= 137315 + 3 X & 3145 X ln 7% J=-K
— 335.48 ] - K !
2T (N

AS (N,) = a(N,)RIn

PN,
2 X 8. 3145 X ln!féq Je K3 =1524]K!
AS = AS(H,0) + AS(N,) = 350.72J + K™!
AG = AH ~ TAS = (122004 — 373.15 X 350.72) ]
= — 8. 867 kJ
AA = AUV — TAS = (112696 — 373.15 X 350, 72) ]
= — 18,175 kJ
[3.35] EFM100 CRMMMESENI 0L, 325 kPa, JE 5
FAREBERFER B O Hn=140. 668 k] + mol™* , 7EH/ T 100 CIER
B ERR100 dn® WEHEEFEFND.HE 120 kPa fadil
MAS . BIREREEE. SHEMRS LR . BIRERESK
BB EBENESEE. RIBNQ.AU AH AS.AA B AG,

B OBKEBSANEBE., S KBRS RESE

g = 21V 120 X107 X 100 X 1077
RT 8. 3145 X 373.15

EH B KBRS R

P2V 101, 325X10* X 100X 107°
n(HO,g)="pr= 8. 3145 % 373. 15

mol = 3. 8678 mol

mol
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==3. 2659 mol
B4 RBCEK YRR
2a(H,0,1) = (3.8678 — 3.2659) mol = 0.6019 mol
0. 6019 mol KRS MM E K IRHBENIEITRNMA
3,
AH = a(H,0,1) X (— A H_) =— (0.6019 X 40. 668) kJ
=-— 24. 478 kJ
tEBEAWIEFES SR,
Q= AU = AH — A(pV) = AH — (p, — p)V
= [— 24478 — (101.325 — 120} X 10° X 100 X 107*] ]
=— 22.611 kJ
SEAET RS ERE, — 3. 8678 mol KK #E373. 15 K {H
BT 8120 kPa 354101, 325 kPa #4435 , — 0. 60193 mol KE S
7F 373.15 K,101. 325 kPa T EESS R /K 45138 .

AS, = nRIn 21 — [3.3678 % 8.3145 X In ——=2€2_| y . K1

2 101. 325
= 5.44 J - K™}
AS, = 7 (H,0,D xT(— A H o)
_ 0.6019 X (— 40.668 X 101 ; g
373. 15
=— 65.60J + K™*
AS = AS, + AS, = (5.44 — 65.60) J - K™*
=—60.16 J - K™
AG = AH — TAS = (— 24478 + 373.15 X 60.16) ] + K™
=— 2.029 k]
AA = AU — TAS = (— 22611 + 373.15 X 60.16) J - K™’
=— 0.162 k]

[3.36] BLSIZE101.325 kPa T, K898 A% 100 T, K&
BIEA h=2257.4 k) kg ' . BHBEKIAZERELIO0O~120T
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HEHANTHREERESNN . (HO, 1) =4.224
klekg ' s K 'l ¢, (H,Q,g)=2. 033 k] « kg™" - K!', &
101. 325 kPa 7120 C#1 ke s #HKEMRRRE  EITRIKE
R, @R E R, AT R 5 BIRET R B AS K AG.

B EiREREARV AR, TTdE 310 AR PEREK
I RREERAMNE.

lkg H.O(> ASAG 1 kg HO(g)
T1=1333.15K e T,=393.15 K
101, 325 kPa 1¢01. 325 kPa
1) ey
1kg HyO() (2) 1kg H.O4g)
Tr=373. 15K T;=313. 15K
101. 325 kPa 101. 325 kPa
B 3.10
HREOEHOOE EEE TR
- T . B
AS, = me,(H,O,DIn 52 = | 1 X 4.224 X In 373. 19 k] - K™

T, 393. 15
——0.221 k] -K™!

AH = me,(H,O,D(T, — T))
= [1 X 4.224 X (373.15 — 393.15) ] kJ

— — 84.480 kJ
WHRCORERER T ISR
_ mBagh 1 X 22574 11 geo1 _ -
AS, === =33 15 & "K' =600kl -K
AH, = mAuh = (1 X 2257.4) k] = 2257. 4 k]
BRGHEHOOEEERATE.
N = (e 393. 15 R
ASs== me,(H,Og)In 3 = |1 X 2,033 X ln 3= 15) k] - K

= 0,106 k] « K™}
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&H:;: mEp(HEO ’g)(Tl - Tz)
= [1 X 2.033 X (393. 15 — 373. 1577 k] = 40. 660 KkJ

ENMdBRRERBFHMENR
AS =AS,+AS,+AS;=(—0.221+6.050+0.106) k] - K™
=5.935 k] - K™
AH =AH ,+AH,+ AH,;=(—84. 480+ 2257, 4+40. 660) k]
=2213. 58 k]
AG =AH —T,AS5=1(2213.58—393. 15X 5. 935) k]
=—119. 77 k]

[3.371 BE#100 kPa FRKAEBE A N0 C.E—-5 CH¥%
KEG BB Al =—322.4 ] - g7, SR KA BRI ES
1% £ (H,0,1>=0.422 kPa 81 p°(H,0,s)=0. 414 kPa, 47100
kPa TH ~5 C.1 kg MR KENRERE . EAHT K, Rt
Al g AR, R L R BT RO R R AS B AG,

B EENREEAWHEELE,THESI 1 IRpEER
A RREREHYIE,

R .GHFRHOD. HOGEREESE, BREh

1kg H:O{1) 1kg HoOfa)
AS AL
268, 15K 26RB. 15 K
100 kP 100 kP
(L 5)
268 15K 268. 15K
0. 422 &Pa 0. 414 kPa
(2) (4)
kg HOg) 1kg H:04g)
268. 15K £33 268, 15K
0. 422 kPa 0. 414 kPa

Bl 3. 11
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MRS OC K,
AG, = AGs = ¢

TR (2), (443 1R 268, 15 K BY K B3R & Je i de , 35 2 mf ik
A AE

ﬁGg = -&G.‘ =0

HERBGHEREAKZSBEETFE LR
__ [reee . ' (H,0,s)
Alra= .L'cugu.quP = nRTln Pt (H, (O,
{1000 0.414
- (13_ 7> X 8.3145 X 268. 15 X In =221 ]
=— 2.369 kJ
AG = AG, + AG, + AG, + AG, + AG; = — 2, 369 k]

1 kg —5 CHKAEEER
AH= mAjh = [1000 X (— 322. 4> J =— 322. 4 k]

_AH — AG _ —322.4 4 2.369 ;.
A= =g — = 268. 15 ki-K

=—1.193 k] - K

[3.38] CHE—5 C.,KFMAKNEREFTHNE o(HO.D=
999. 2 kg » m T p(H,0,s)=916.7 kg * m~*, &£ —5 'C,7KFk
FFRE-HESR59.8 MPa., 48 —5 CH1 kg K100 kPa &
[ A% R B 3R B I h T RS K R B AG, B K FoK K B A B
R s,

B EEIBREAVAMHELSE. OTHESI 12 AR ER
Bt BRI,

1 kg KR VH.O.D= 1l 5=1.0008%10"*m®

999. 7
| kg KB AT V(H;O,s)=§ié——§ mi=1. 0909 % 10~* ?

AC, = {7V (H,0.0dp = VALOLD (b — £

P
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1kg HsOC) AG 1kg H:O(s)
268. 15K 268. 15K
£1=100kPa £1=100 kPa

(1) (3)
1kg HO0) 1kg H;Oda)
268. 15 K (2) 268.15 K
p2=159. 8 MPa P2=59. & MPa
M3z

= [1. 0008 X 1077 X (59.8 X 10° — 100 X 10®)]]J
= 59. 748 k]
AG,= 0

j
AG,= :Vtﬂzo,s)dp = V(H,0,s)(p, — p2)

= [1. 0909 X 1072 X (100 X 10° — 59.8 X 1097} ]
=— 65,125 kJ

AG = AG, + AG,; + &G, = (59. 748 — 65.125) kJ
=- 5,377 k]
(3.39] ZAEBENEA, -BEEEAKHEREER
AU BRRCye=a+bTHcT? R, MBENBERRBER N

Ao Ha = AH, + AaT + —%MT* + %mTﬂ

KA aa=alg)—a),ab=8(g)—b), Ace=c(g) —c(1) ,AH, }
BRan.
HANAESEN-ERME 2. SR EREEE
HREFRRERSE »p B8 np SRIEBE T HRRELER,
Bon¥hi,
B M- R T AR

dinp A, H.
dT =~ RT?
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& Do H o= AH o+ 0aT + %awu%—am A E TR
WA

AH, + AaT + %M}TE 4 %aﬂ*ﬂ
Inp= J - — 4T

N ‘?‘R‘;{“ + 22T + AT + AT + 1
e, I IESEE.
(3.40] fL2REWT:
CH, (g) + CO,{g) = 2C0g) r 2H,(g)
(V) FIFEHB SRS EN ST . AN BB, R LR M
25 CRTASS . AGS,
(2) MEBNHERPEYES ACS FIS .18 LR A 25
CBT B .G 5
(3) 25 CH . BB BCH, (gYPCO, (g B FEH 4150 kPa, K
ECO(RYMH, (M4 B ¥ 50 kPa , 3R F R B 8,50 0:G s

M OEEHERERSRERE CRSS . AHS AGT
mFE3. 1R,

F 3.1
| 3.2 MHE NG
Jemol™ - K? k] » mol ™! k] « mol ™!
_“(-:_Hq. (g) Léﬁ. 284 —74,81 ) —50. T2
COy(g) 213.74 —392. 509 304,559
CO(g) 197.674 -*—11{]'.5“2:“_—m':3?. 168
H: (g |J ﬁ.-;f_}. 684 R 0 0
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(1) %] F3 2 i f b o B R BLA8 11K
ASE =288(CO)+252 (H)—8.2 (CH,)—352(CO,)
= (2}X197. 6744+2>X130. 684 —186. 264
—213.74) Y »mol '+ K7
=2536.712Jrmol™' « K™!
AHE =2AH2(COY+28HE (H,)
—AHP (CH) — AH S (COp)
=(—2%110. 525+2X 0+ 74. 81+ 393. 509) kJ * mol™!
=3Z247. 269 kJ »* mol™!
AGS =aAH2 —-TASE
= (247. 269X 10*—298. 15X 256.712) ] *» mol ™!
—=170.73 kJ » mol ™
(2) F) FH AR HEBE /R 2E L A W R B
AGE =2AMGE (COY+2062 (H,) —AGE (CH) —AGn (CO»)
=(—2X137. 168+ 2 X 0450, 72-+394. 359) kJ » mol ™!
=170. 74 k] = mol ™!
(3Y A% p ot , & B WRNAE NS

Su(B)=S2 (B)—Rin Rﬁg——)

B, S =28i8u(CO) 4+ 2818 m (Hy) — ASu (CH) —AS - (CO,J

=[282 (COY+ 258 (H,) —S2(CH)—S2(COy ]

— [ZRln P—;CEO) +2RIn P;I-éz)

—RIn ‘P(CE") —Rln
f

- EP(CO)]EEP(HE)]*"_ 1 ]
(50> 10%)E X (50X 10*)¢
(150X 10%) X (150X 10°)

Jemol ™'« K}

p(:g),)]

— {255. ?13—3.3145><1n[

>r“"{1*:)4:):-;mﬂ‘)*]}
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=286.51 ] « mol™! + K™
EAnp ef . UEB WRMEERERTHR R,

AGa (B)—&;GG(B)+J V(B)p=AGS (B)+RTIn P;B)

8. =280 (CO) 420G 0 (H,) —AGn (CH) — AGa(CO;)
={2AG 2 (COY + 2068 (Hy)
—AGE (CHO—AGE (CO,)Y]

n 290 o f’;]'é”

[ZRTI

#(CH,) 2(CO
—RTIn —RTIln —5—

»° p° ]
e [P COT[pHH] 1 ]
=AGn +RTI.H[ P(CH.¢)P(C02) (PE)Z
={170. 74X 10°+8. 3145 X 298. 15

Kln[ {50 10%) X (50X 10%)?
(150> 10%1 > (150X 10%)

1 o
x (100><103)*]} ]+ mol
—161. 86 kJ « mol ™

[3.411 ECHLFRMNO= EuBB hEMERNERREERRE

"Jiﬁﬁﬂﬂ@ﬁﬁé’eﬁfbcpm*a+ﬁf+r’!‘* U032 BT R 6 B M B R
B AV 4 5 18 FE R 5% R A
T

ASS(T) = Baln 3o + 86T + —%—&F + A58,

(I H3.32). WRRAFEA T EIG=—SdT+Vdp #EF HH
S HAGEERENEANARAGCS (MEEET NER
XEX. BREHSREACIOMHE.

B EH—E8, W BYHEAJIGEB)=—SB)T . WHiE K
ﬁi0=zﬂ:mB,ﬁlﬂﬁ
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> 1udG(B) =— > 1pSBYMT
h:] B

X, dAG, =— A,S,.dT
HRAESWENLFIRES. W

dAGE =—4,524T
iR RN S RENERRALR.F

dAGSE —— (a.aln % + ABT + %MTE + a.rs,ﬁu] iT
X ERERERD,H
AGE(T)=— [aa

T .1 1 e
Tin % TJ +5 DT+ 6&?‘%.&,&_3]

+AGY,

/. 1 1
—_ o __ ol :_ 1 3
A Gao— NaTin 74 5 AbT 8 A

—(ASE,—andT
B R
BGEy=AGE (T)+8aTln F+ + AT+ L acr
+(A882,— AT

REWSSHERNNEYRMNBREEREC, B SEEY
EBRERa.b.0c, 855, (0SS HHENTES. 32), IR /RN
EHERAGCS (B,298.15 K),7T=298. 15 K. S A & . BR 0T %
ERFER LGS,

[3.42) 3K Hg 7£ 100 kPa T 48 5 0 —38. 87 C, HH 48
{03 Dh==9.75] = g '. WBRME LR E DI A e(Hg, 1D
=13. 600 g +em *M pe(Hg.s)=14.193 g *em™®, R

(1) FEH3% 10 MPa FRIRBILE S

(2) BERIIBEN -3 C.EHNBWMCES L,

g (L ZwhEMiEsFE»N

dp _ Buh

AT TALV



v 104 » DR ESTERE

X EAFBHE [Pap=Fayar

T 'ﬂ"fua

T,
K &ﬂ“ (ﬂz_ﬁl)‘{'ln‘r—(‘

ln -+

T, 1 1
In g = (9.75)" >~<[13 590 10° 14.193x1n*)

X (10X 10°—100<10%)+1n(273. 15— 38. 87)
=5, 4591
% 14 T,=234.90 K==—38.25 C
EHEHAKE, RUREFBBAEN

.ﬁf,l ﬂlfu ,,h
AT T&;U,V

TA,V T v ( 1 1

AT =g G Bp=x— p(Hg,t)“p(Hg,s)](f’**Pl)
1 _ 1 ]

_ [2?3, 15—38. 87
9. 75 13.690 X 10°  14. 183X 10°

X (10X 10°—100X 103)] K

=0, 616 K
t,=# +AT=(—38.87+0.616) C=—38.25 C

PR BRI AR
Q) BRUBLEFENRSAE N

d

P2=§::{I.rlﬂ ?I:THFPI
B = tenX g pgE) Kl
t
- [9‘ 7'5><{ 13. SQ%XIG"_H. 19%*,><10"= |
X 1n 2?2; 31'51_5__3'83:53? 4-100 % 103] Pa
=61. 81 MPa

[3.43)1 DOEIALET? CHAHRMABSIENLL 891 kPa, 7KIE
101, 325 kPa FRIEEBEN100 C, K,



EB=E ROFEE_ER » 105 -

) TEHRAKNEAESHEXRPNTEATHK ANB
=

lg(p/Pa) =— A/T + B
2 B EREBNKKRRERER;
(D EFKREATKBOBS 105 C,

R () W77 CERI100 CREMEMBSETHAlg(p/Pa)

A
lg101325 = — ——A"— + B
B ~ T 373.15 K

B FFALRE A=2179.133 K,B=10. 84555
Q) mHEM-mEhE A RAERIERXS

In(p/Pa) = — 5;—;?4‘ FC
B RLLL 10 R 6l R ¥
A H ,
lg(p/Pa)=—q oo kT €

B LR 51g(p/Pa)=—15+B L2, 78
ApH = — (In10) X R X A
=— [(In10) X 8. 3145 X 2179.133] kJ - mol™’
= 41. 719 k] » mol™!

(3) g (p/Par=—2LT2 A3 K 410 g4555

___2179.133 _
=378 15 —+10. 84555=5. 08293

#E »=121. 042 kPa
£ 121. 042 kPa IEE 7 F KA BB s 2 105 °C,

[3. 44) A (LO)F A5 (CHCI,)FE 101. 325 kPa TRIIEH
¥R AR 100 CHIGEL. S C,BRBEER TN A H.(H,O0) =
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40. 668 k] » mol ' A, H-(CHCl,)=29.50 k] » mol ™', REH
FERAFHRMAMESENMRE.

B PR ESEHANPORBRESRE »p (HO0,b) =
p(CHCl;,b) =101. 325 kPa, T A H BRIMMARSE p 6T E
R, HEFBE-ERREFE

| b *__&,,.,,H.,,(HEO)[ 1 1 )
T PH,O0) T R T~ T.(HK,0)

l ? =_ﬁ“PHm(CHC13)(L* 1 J
" B {CACL,, b)Y R T~ T.(CHCI,)

8 &HPH.“(HEU)[?—W}

1 )
= ﬁprlﬂ (CHCIE) ( _’1: - Th (CHC13) }

gl 40. 668 k] » mal !

L___L__]
T 373.15K
11

T 334.55KJ

7 T=536.05 K=262.90 C
[3.45]1 HE—BETHREERBMESENEREREER/RE
Cpm (1 Cp (@) A R B R ARE R REE R
AnH, = AH, + [Co0(g) — C,nIT
HEFHFREABRSESAEXENRTEN-TRMETERY
AERGK.
M EAe-NhEEAEN

din(p/[p1) _ALHS

== 28, 50 kJ + mol™!

dT ~  RT?
oo/ (D = D gy — S+ [Cra®) = Ca T o
b0 B =W 2 P 2 )
In(p/[p1) =— ‘:;grj + Crmig) E Cood .
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EERT[pIEIM BN,
(3. 46] 3KiiE:

A dH=C,dT+[V—T( %] P]dp

@) BB {‘%)T=0

E (D MF-SRMYR.HUERT. HEYH=
H(T:P)lﬁ)l"m
= () o 2] somcars (] 0

BB NFEF TR

dH = TdS + Vdp ®
BE -, FRBROEARNELLdp B
SHY _ (&
{E]T“T(ﬁp]{kv @

wupexix( ) ~—(F) RARO®

EEt R
HRAORARXOH
dH=C,dT+ [V—gT( %} ?]dp
2) LEA
) -r(3,
B

bl (2] =1 V=0
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[3.47) RiE.

T'

(1) [E:?p) = (krp—a,T)HV

={

T

(2) Hﬂﬁ%ﬁi( g

Ao av =g G| HERERE = — ([ T] HERER
2,

R NU=H—pV HR,AIMATE3. 46 PR,

iE (1D U=H—sV

5= 5,
ap|r ap |r Plaﬁ T
B> 8K 3. 46(1)%0
3HYy .V
(%)~ T(arr],“’
[
X7 N F 74 74
30l vl ) vl A5,
. v i
— TV [Eﬂ-‘) V -é; EE}Tz—Wﬂv—{—pVHT
Bl S ). = Cerp — TV
2 BN pV=nRT
__..._.‘ _'_L'ﬂR_]
“"‘V{_:ﬂ“);v » T
.___l_(ﬂ i Y_1
T V HPJT_ P*P

vV
. ANy L, 1 _
Eﬁ'l/,i {E.}T_(ETP—_HVT)V—[_; 2 ? V=0
[3.48)] 1iCEH.
_Cy(ar Cpf T’
(l)dS—T[ap] dpt ot (W dv
(2) MBS K dS—(,lenp—i—C,,dan
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iE DN T-SBOWR.S UER L.V I BEGH

S=S{p, V)
=) 0] v ={ ) [5) oo, ()
mds——dem [:ﬂ") {:':,1'
Ehd3=?’d’1’ﬁl {%] =%
BRLA (‘g] dp +(,;,( ]de

(2) MBS pV=nRT
lfg] v T (arr p T

ap nR  p* \av)], 2RV
# a5 =22 "’D d +§TE[ )dV=%5%dp+%$dV
—%dp+(€;dv=cvd1np+c,dlnv
[3.49]1 Kik:
(1) dS=§—"'~dT+(a,§l) dv
(2) WEMES K, LCv N E{ER R0 R TERA N
D TV, — 6% = E1
2 [PJW%J% (Vo — 6)Cvm*® = 24

W ST R AS=0,
iF (DM T—EEMBERE.SYERT.V AW

as
ds — (ﬁ)vdT+ (-f)TdV

B dS= %d'rﬁ ad &

BERHERER @)f[f)v
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\ C o ap
B A d5=%dT*(?}vdV
(2) DLW HE
_RT a i R
Py o —p Ty {ﬁ]v | E—
B (1) %1, #3007 3 3 #2
ds. =% '“crr+( ]vdV=D
. Crom R
B L LE2AT + g dV =0
ap Cv.mdlnT-!-Rdln(V —5Y=0
EARES d[lnTC . (V,—8)*]=0
B InT v (Va—&)Y' =%
T (V,—b)=5E1E
@ WL E
[p+ ](V —bY=RT
| V.—b
o5 % T=(p+l,~—r; -
th B (04N TV e (V,—&)'=FH
B 1L [(p—k—z) . EE‘E_-Q] (Vo—b) =2 (&
i (ptem) " V)t =R X
KR Rt — % ¥, BT LA
Cyom
(P4 ] Ve — et — s
[3.50)] itHH.
_ 1 Vel
(1) ﬁﬂ:_&ﬂﬁﬁﬁ F]'T_Cp,m [T( I ]P Vm]
(2) STHEBESE prr=10

E ) RE-HEDBEENEX
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m={ ).
T —ERNSE . Ha TERT.p oK, B

Ho=f(T,p)
THRERGE-HHBEROESR A, BPdH. =0, Ll £
51

LIRS NE S}
o me ==z %),
eh 3 K& 3. 46 ()N
%) =TI 5], v
[} #JT_C:W[T %}P“Vm]
(2) K& PVa=RT

R
F. T
Va
P L #LT=C.1 T - T_V :|=D




o S48 R0F

HENR

1. 7 W L) RN O
%E%ﬁ%ﬁ(ﬁﬂ{%ﬁ) In=ﬂnfn

AR RRE . ba=na/ma
e MU . ca=na/V
EEi!iﬁfﬁﬁ: IUB==?HE/IEEJ?HB
2. BRI

Xu=(3X /3np)r.,,
WERERES AR
X= ZB:::BXB (BREEES)
TR X AR A
0= ;nﬁdxﬁ. 0= > rxdXs CHEEHEE)
3. {bFHE S B

Mo

He=— {EE!&IB)T,F.MC.#B
< B%k

EHHE [ D) D mdm(a ], . <o ( _
P, ()« ABF B YWHM LR, > M EHRF.
0 3 - A 2K A DlundXp=0 (FEEET)

E

I Z -5 R R A ZIBdln(pr[P:])=D
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AR [pI N ENEBA,LITR.

SRR aln(;{;igp]) - aln(a};:iip]) )
4. FRBARBHHNTIERER

L RER PA=PAZA

FHRER pr=k.xp=kbn=kcs

5. bR
BHEE  pwl(Tp)=pS (T)+RTIn(ps/p° )

LA w(T,p)=pF (T)+RTIn(pe/ )

., 9;3 REENRE *;B=PBPE v NIRERY.
HAAEB  pe(T.p)=pf (T)+ RTInxs
BERER( 5 HEBERXI):

BN pa(T,p)=p2 (T)+RTnxa

palT p>=p2 (TI—RTMr D b
B

30 (T p) =g (TY+RTInxs
(T p) =2 (T)+RTIn(5s/6)
166(T )= (TY+RTInCea/c )
EBMBER(p 5P HERKED
S| FA(T-:P):FP (TY+RTInas, aa=Jfr= xa
BWE we(T,p)=p (T +RTlnae,» ap..=7s:* xn
(T p)=p (TY+RTnap,s aemn="7s.. * ma/m®
(T p) =12 (T +RTnan.s as.=7n.* cafc®
6. BEBMSRSYNREHRE
ALY =0
Ay =0

DpeS = — RO nplizs,  ApeS. =— R D xalnzs
B E
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ApG = RT D nglnxn, 84uGa = RT Y xplnas
B B

7. WmE WK
EAETR Apa=pazxs

BEE S IEME AT —Koms, Ki—m—ndlil_

-&fm-}:fm(A)
R(T)H?
M s T AT\ =Kyms, KFMB:(;)MA
BEE OV =naRT
SRARE

[4.1] ABEAA SHEHEBER —EHRNBER, WHERPB
PR BE Sy oo, TR KR EE N o, ILVE RN DG 0. VA Mo, M 57
MREFRFFROERAR, EFENART D RBER T s
R ARz Sossxe Fos ZERPKXFRA,

B (ORBBETHV, AW R RREE L =8

np — (.'BV
E)"&T PV = n M, + ngMn
. pV — "BMB _ PV _ CBMBV
TTTTM, M,
FrLd
T = Ty _ CBV _ EEM,.‘
B ﬂﬁ‘l‘ﬂﬁmPV“EEMBV+EBVFP+CE(MA_MB)
My
M MERI co—=0,ca( My —Mp)<Lp, LT HWLH
x fBMA
’ 2
* __Np _ Np
CLE T T e e
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ne by M\ _ baM
7y + ng na -+ bpn M, 1 4+ &M,

LT AR s ba—>0,6aMa<K1, LA T LK
xp = baM,
[4.2] D-BEEBECH,O«MBETKAWFERBMETR, AE
5 Wrw=0. 005, WHEAE2) CHNHEEr=1.0365 Mg rm? K
HERPD-REN(DRRIEGOOERE: OORBRRRE.

B (OBRE1L kg FH.ARTE wa=0. 095, W m,=
0. 905 kg ,ms=0. 095 kg,

Xy —

7 o) B R BT ik
M.i=18.02X10 kg * mol™*
D-REa /R k.
Ms=180.16%10"*kg » mol™}
_ P 0. 905 o
"= M, = 1803 X 10°° mol == 50. 2220 mol
i 0, 095
= Te 1 = Q.
"= 3 = 180,16 X 10 mol = 0,5273 mol
. ns 0. 5273 -
8 = ot m 50,2220 + 0.5273 O 0104
(2> 1 kg AR
_1_ 1004 S 3
V= =T 0ae5ioF ™ 0 965 dm
_omp _ 0.5273 g _ P
G = = 3 965 mol » dm 0.546 mol « dm
_ms_0.5278 ., _ -
(3} bn—mh— 0.905 mol + kg 0, 583 mol * kg

[4.3] 7£25 C,1 kg K(ADPBHAEROG), KMRIRK
B RER I TE by A T0. 16 mol » kg™ #M2. 5 mol « kg  ZER, B
igsYr 37
V/em® =1002. 935 + 51. 832[4s/(mo!l « kg™')]
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~+ 0.13%94[ &/ (mol - kg™)
3R (DT (A RIS ER (B) &) Joi /8 /R & £ 31 22 75 Bl bp B9 R R
AR (2)6=1. 5 mol « kg "B K FIREBL MR BE R IE R,
2 (D EiFl kg KAFERERERGB U

BEABERHEERELAAKNE R
V= [1002. 935 + 51. 332[

ne/1 kg |
mal - kg_lJ

ns/1 kg }2] 3
mol « kg™! e

-+ 0.1394

W 1

‘:}IB ] T.,&.nh

Vo= [

na/l kg }

.
— {—. 1002. 935 + 51. 832( ol ~ kg

g L

+ 0. 1394( za/1 kg_l]z]} cm®
T.p,nh

mol « kg

_ [51.832
mol

1° 3
+ 2 X 0. 1394ny ol cIn

— . 1, -1
= [s1.832 + 0. 2?33( g ol kgﬂ) | em® « ol

br
mol « kg™!

= [51. 832 + 0. 2?88{ ) :l cm? « mol™!?
HAV=nVast+naVs. LA
_V_HBVE
=
_ V— (g X 1kg)Vy
1kg/(18. 02X 10 *kg » mol™!)
_.41002. 9354 51. 832[bs/(mol » kg~ )]+ 0. 1384[ &/ (ol + kg—}) 7%} cm?
1kg/{18. 02X 106~ kg - mol=1)

& S+ mol=1
(s X 1 kg}l:SLESE—I—E}( 0. 1394[ — kg“] ] em® + mol

lkg/(18. 02X 10 kg » mol-1)

Va
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?Bkg"] ] o

i

=[18. 073—0. 00251( —
{2) bp=1.5 mol » kg '},
Vi= (18.073 — 0.00251 X 1.5) em® « mol™!
= 18. 0692 em® » mol™!
Va= (51. 832 + 0. 2788 X 1.5) ¢cm® - mol™!
= 52.2502 cm?® - mol }

[4.4)] 60 CHTHEABEMAESELR 83. 4 kFa, ZBHEM
RAERA7.0kPa, “ETERHEREERSY. SRSWHH
B —ENERIEAE0%,.R60 CRHERSYRNEHRRIA
A DLRE RSy 8RR

£ M(CH,OH)»=232.042 g » mol™?

M(C,H,0OH)=16. 069 g » mol ™"
BE1 ke MERESY . MWHEARN

_ 500/32. 042 _
z(CH,0H) = =es—042 + 500/46. 069 O 2898

2 (C,H,OH) = 1 — x(CH,;0H) = 1 - 0. 5898 = 0. 4102
HESBEN
p= p(CH,OH) + s(C,H,OH)
= z(CH,OH) p* (CH,0H) + x(C,H;OH)p" (C,H,OH)
= (0. 5898 X 83.4 + 0. 4102 X 47.0) kPa

* mol™!

— 68.4687 kPa
ESE4A8%
S(CH,0H)y = 2CHOH) £(CH,OH) p* (CH,OH)
3 - —]
P 2
_ 0.5898 X B3.4 _
= T 8. 4687 O 7i84

»(C,H,OH) = 1 — x(CH,OH) = 1 — 0. 7184 = 0. 2816
[4.5] 80 CHRINXHESEN100 kP2, R XN ESER
38. 7kPa, AT A HERSREAY. E8E-PEMS-BT
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WREY.80 CHEMPEME/R T y(E)=0. 30, KBHHH
.

R EX-PEEABAEBSERAY. B8R

P (P CEY + [1 — 2CE)YIp (B3
0.3 = x(FE) X 109
T ()Y X100 + 1 —xCEI] X 38.7
BB AN x(F)=0.1423

x(RE)=1—z(FE)=1-0.1423=0. 8577

[4.6]1 718 C.K&FEA101. 325 kPa F.1 dm® @K & 88
RO, 0.045 g, BETIM N, 0.02 g. B4 | dm’® B 202.65 kPa &5
SHREMTHKEENRZSRE . FHFABERG0, AN . FT8H
Z R H RS A 101. 325 kPa 18 CTHEFERH4R. #5
SKHBBSAKBRSH . HARKBESE R . 00=21%,¢N)=
79%.

# 10L.325kPaF1ldm’ HHESFO, AN, HRENR

(O, = m(Oz)éM(Oz) _ 0 045/131. 998 1. dm-?

= 1. 4064 X 107 * mol - dm™*

C(Ny— m(Nz)éM(NzJ _Q oszs. Ol 1. 4 s

= 7.1393 X 107* mol + dm™*

R TT BN EKET AR, TP E 8 ps=becs, TRE

_ Mz) _ 101. 325
#O0D= 7765 = 14064 X 103

= 7. 2046 X 10*kPa » mol™?! - dm?®

_p(Np) 101,325
k(N )= e(N,)  7.1383 X 167*

= 1.4193 X 10°kPa » mol~t » dm?
P A A, (K Y (R TR 3 BP BE R 438, #E 202. 65 kPa W P REM I E

kPa » mol™?! «» dm?

kPa » mol™? » dm?
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2O = pe{(),) = (202.65 X 0. 21) kPa = 42. 5565 kPa
A R

p(N,) = pp(N,) = (202.65 X 0. 79) kPa = 160. 0935 kPa
202, 65 kPa & S A HWAA 1 dm®* XK DPEHEO. N, BUIRE 55
Fret (02) . (N, 1]

. _ p{O) _ 42,5565
Q)= 10,5 =~ 7.2046 X 10°

= 5.9068 X 107*mol « dm™?

, _ PN 160, 0935
' (N)= k(N  1.4198 X 10°

= 1.1280 X 10" *mol » dm™*
1 dm® BY7K I O, N, B ¥ B i B 5 3
n(0,) = 5. 9068 X 190"*mol, n(N,;) = 1. 1280 X 10~* mol
THRSEAER

v =aRT _7(5.9068+11. 280) X10":X8. 3145 X 291. 15] m?

mol + dm™3

mol » dm™3

P 101325
=4, 1061 X 10 " m*=41.1 cm®
TR FAE R
_ 5. 9068 X 10°* _
¥(O) = (5. 9068 + 11.280) X 107% 0. 3437
-4
YN, = 11.280 X 10

(5. 9068 + 11,2800 X 10—+ O~ 6963
[4.7)] 20 CTHCl B FXPRBFEH.AHPHCNGE
> 101. 325 kPa B, B HCL OB /R -89 0. 0425, BEH20 C
Bt MR FIZESE N 10. 0 kPa, ¥ 20 CRE HCl BN R KN
101. 325 kPa 3R 100 g MR £ 4 F HCL,
R HERENRER. BT RER,

: _ p(HCD _ 101.325 ., _
pT(HCD = Bl = S nr kPa = 2384, 118 kPa

B4 20 CH HCl fiEES B ER101. 325 kPa, L)
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PR = p " (HCDHz(HCD + p" (F)[1 — 2(HCI)
r(HCl) = 2 (HCD = 5+ (35
. 101.325 — 10.0 _
= 2384.118 — 10,0 - 03847

7 Z(HCD — n{HCl) n(HC)

n( &) + n(HCD m{%f)

o a(HCI)
s 190 g + 2CHCD
78.114 g » moi™?
R LA 2 (HCD = 0.05122 mol

100 g ¥4 HCL 25
m (HC1) =2 (HCHM(HCI) = (0, 05122 X 36. 458) g=1.867 g
4.8} H, N, 5100g K40 CHAFRL& . FHRLEN
105. 4 kPa , F S E T HRE WAB AERFBe(H)=40% 1R
WA RLA BN A B ES THANASE, 40 Cafay7.33

kPa, B M40 CH H, N, ZERKF TR FE R H K 7. 61 GPa K
10.5 GPa, 3K 40 CBAKFHEHH.N, F1EE.

B H, N.5100g XK#TFE 40 CHAFEH . H.N.NFTEZ

19
= p(H) + p(NL) = p(B) — p(H,0)
= (105.4 — 7.33) kPa = 98. 07 kPa
THR 5 B AR R BB R 5 W
y(H;)=0.4, y(N,)=0.6

Bir LA -4 B H, (N, 89453 K4 31 4

p(H) = y(Hpp = (0.4 X 98. 07) kPa = 39, 228 kPa

(N, = y»(N)p = (0.6 X 98. 07) kPa = 58,842 kPa
HEAERTEHNETKOE N, BRRTE:

_p(H,) 30,228 X 10°Pa
z(H) = F(H,)  7.61 X 10°Pa

== 5, 155 X 107"
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(N, . ?

. H{HE) J_ H{Hﬂ‘}
A z{H;)= n({H,0) + n(H,) 4 »(N,) i n(H.0)

__m(H)/MH,)
— m(H,0)/MH,0)

N _ I(Hg)M(Hz)m(HEO)
Bt A m (H, )= MH, ()

5.155 X 107° X 2. 016 X 100
18. 02 g

= 5. 767 X 107°g = 57. 67 pg

_ 2(NDM(N)m (H,0)
Sk Ny )= MH,0)

__5.604 X 107° X 28. 014 X 100
18. 016 &

= B.714 X 107 *g = 871.4 pg
'[4.9] RAEHG-HEXBHRIEBHARERPEFRE
MEFEdR. . MERNLRBAAIS/RER.
M T _HSEE . E RS EN
xadg, + xedpg = 0 @

BY  pa=p? +RT1n;f’i. #B=me+Rﬂnj:%

By A duy, = RTAIn(p,/Pa), dpuy = RTdln(pp/Pad
#¥LULEALXRARXD &

Iﬁdln(p,quﬂ) = IBdlD(PB/!P&) ®
HE —EN, *ENSHRAEX,FTLL

dln(PAfPa) = l:aln(aﬁrp.:]:a) ]Td-xﬁ @

din(pe/Pa) = [ 22 2IEDT] g, ®

HAB.ORAKXOR
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gln(p,/Pa) " 3n(ps/Pa) -
_T.,.l[ o ]Td.n =z, ok lld_-f.ﬁ &
Rak I.ﬂ+~IH=1} d-TA=—'dJTB
Rl X TEE K
gln(p,/Pa)y Aln pg/Pa)
I“[ ATa ‘l - rB[ Az L
“3In{p./Pa)] _ [3ln(pp/Pa) :
B _ dlnxy :L o [ 2nxg ]r ©
FHANEFHNER pp=krp. MR E.H
In(pa/Pa) = In(&/Pa) + Inxs @
BEXDRAR®.F
An{ps/Pad] a
[ ol ]r _{ HlnIE[ln(kIPa}—i—lﬂIB]}T
_ alnﬂ'fa _
_( dlnxy TM1 ®

@B WL « l-:":dln(p,.,fpa) - J:"dln,n

Pa

In 22 —|
np; b1 vy

l Pa = Paxa
el BMER P ERRBEAST SR, ERORARARLS R ER,
[4.10] A.BPIBASEERBEERSRESY. CHERE: &,
o A R HESE pi =40 kPa, 4EB MMIAIRSE ps =120 kPa,
() EBE: T, TFSEPHFHERI »=0.4 HABIREAK
EEEWES. RESHE B RARRN RENE ERZHBOE
AR (LI R A MERT)RE DT
(2) HHABHEERE IFHIBEWEELOC kPa,BE: T
T it 30 B8 SR S 1R A ) B 40 AR, T 6 B i 4 R SO0 4R L (R OR
T80 .
RO ST R, AR A BB RSB xa
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SHEEHH
P= Pa + bs = Ppaxs + P& e
= [40 X za + 120 X (1 — z,)] kPa
= (120 — 80xs) kPa

R Ma = P__ipifa
Rt &R, A AR SAHE R R ya=0. 4, B A
. 4{],1"_,:1
0.4 = 135 = R0
5 Th = 0.667, xp= 1 — xs = 0.333
s MABRENR AR

p={(120—80X0. 667) kPa=66. 67 kFPa

(2) FE 100 kPa BB : THHERBAOBREESWHEARN
Za.zps B (1YH

100 kPa = (120 — 80xa4) kPa
fif xa = 0.25, xp=1— 24 =0.75

W RO Ry o M e VT A D AR R 5 IR I A R — B, 22 =0. 25,
RV ER® ik ¥

Pata _ 40 X 0.25 _

Ya = ral 100 0.1
_ pexsn 120 X 0.75
Ye = T T T

‘f4.11) 25 CTF.HE&N0. 5 mol WA MIBIRSE RBAH
HZRAY,.ARRBESSEYN AV . AH AS B AG,
B MBEAEESRAY.

ﬁmle:G
Ay =10
ﬂlm;xls = _R (ﬂalﬂxq —f_n]:!ln--IH)

=[ —R. 3145 % (0. 5XIn0.54+0.5XIn0.5)] ] « K™!
=5.76 J« K™
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DG = RT (nplnza+nelnag)
=[8.3145X298. 15X (0. 5X1In0. 54-0. 5X1In0.5) ] k]
=—1.718 kJ

‘[4.12] EEBRFEHNRAWITRABEBEERSY. §F

—BEYHRN 2(FE)=0. 3, x(FBHE)=0.7,5R¥E 25 T.100 kPa
T1mol ZIESYNEREH AR SHGHEE RS T RE.
FRTG 20 CHURR T FEIBINFE 4.1 B,

F4.1
AHS 5GE 32
Y kY » mol—’ k] » mol Jmol !« K!
CeH; (1) 48. 66 123. 4 172. 80
C;:H.CH, ) 12 114,15 219. 58
M HEEE Sz = Sas — Rlnzg
Sa = >, zsSe
B

=x(FE)SE (FH)+x(FF)ISS (F*E)
—R{z(CEMnxGE)+x(FIP)lnx (R #H) ]
=[€0.3X172.8+0.7X219. 58)
—8.3145X{(0.3XIn0. 3+0.7XIn0.7)] J + mol? » K~!
=210.63 J » mol ™! + K™
ﬂﬁiﬁﬂ"i HE = H;m
AMHE = D anrHE,

= xCAHE GE) + 2(FHAHT (F )
= (0.3 X 48.66 + 0.7 X 12) k] - mol™!
= 23.0k] « mol™
AGS = x(F) p (E) + 2(HFE) . (BE)
= () T F) + RTInc ()]
+ x(BHE[per (BFHE) + RTInx(AF)]
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= [2(Fu2 ) — 2(PF ) (F )]

+ RT[2CGE)nr(FE) + x(FFE)na (F )]

= [€0.3 X 123.0 — 0.7 X 114.15) X 1C* + 8.3145

X 298.15 X €0.3 X 1n0. 3 4 0.7 X 1n0. ] kJ » mol ™!

= 115. 3 k] * mol~?

[413) BEBSHBACTANERBERSEESY. 7
2 CF,HABE2=10 mol fl B xc=0.4 HB.C WEHFREY
A 14 mol MARECIERFVESY. RiIBM AG,AS.

W BRI hEL I ER.

ik S & n =10mol Wk A =24 mol
Tea=0.4 + 14 mol i p—— xc.:
IH.,1=G.G XIH,
H4.1
FR#ERESYF-

ne,=mrc,= (10X 0. 4) mol=4 mol
A, =n; —nc. = (10—4) mol==56 mol
A 14 mol MEEHE IR C o HHIR & Yy 4 B i B Dy np =10 mol +
14 mol=24 mol , &R
Tep,= (4 +14)/24 = 0. 75
Xpy = 6/24 == 0. 25
e = e, = (24 X 0.75) mol = 18 mol
np,; = Hp,y — 6 mol
RBAYE R
Gy= ma e, + ncapc, + 14 molud
— np.1 (e + RTInzs,) + nea (a8 + RTlnre,) + 14 molp®
BaYERE

G, = nyopm,y T Ncal.z
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= (s + RTlntg ) + ne (u€ + RTInzc.,)
‘N ne; = nec, + 14 mol, fF L, B K AG R
Wr=G,—G,

=ng,, (s> + RTInxs.) +ne.. (4 +RTInzc.)

~[ns. (e + RTInzs ) +nc, (42 +RTInzc,)) +14molpd]

=RT (nplnxn;tnc lnxc,; ) —RT (ns, Inzs,, +nc. Inxe;)

= {8. 3145 % 298. 15X [ (61n0. 25+18ln0. 75)

—(6In0. 6+4In0. 27} T

=—16.77 kJ
WER TR AS N
WS = —R{(np.lnxp:+nc.dnze:) +R(na Inas,, +nc lnze, )

={8. 3145 X [ (6In0. 6+ 4In0. 4) — (6In0. 25+ 18In0. 75) ]} ]

=56.25 ]

[4.14] WHAB MNBPAC MR EHBESRED.EL CT,
Rl xc=0. 4 NEXRKXBRSPIHIAS mol BEEHMAEC,

(1) REBAY AG,AS;

(2 REBSYHESB AH5rC B LG, 00,

R (D AEBRAXBREESRAYTIMAS mol WEHEC,
IRCA R AR R REART, B LU B {URS mol B2 EC 2K
=0 1B ESYRERE:

AG=RTnlnzr:=(8.3145X 298. 15X 5In0. 4) J=—11. 36 k]
AS=—Rncinzc=—(8.3145X5In0.4) J + K™ '=388,09] - K!

(2) RBESABBRY A B’ HN nyxea=0. 4,nc=0. dn; 28, =
6, 5= 0. 671,

RESHBEY R R R +5 mol,

0. 4n++5 mol __0.6n
T Ty e mol ¢ T®Y p+5 mol

BREeGHEBHRARRAT, R

ne=0. 4n, ng=0.6n
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A AT
Go, =ns{g +RTlnxs,) =0. 6n {5 +RTIn0. 6)

P‘Ee + K71n Q. 6n

Gu.o=ns(pt + RTInxe..) =0. 6n | ml

&GHE ‘Gﬂ,z - Gn.l

o o v  0.Bm ) S
= 0. En[yg -+ RTln % L 5 mol mn!) 0. 6nl e + RT1n0.6)

= {}. ERT(n]n 0. 67 ]

0. 62 + 3 mol
in ), b» ~
_ 0. Bn 0. n+ 3 mol . o
¥ =, F nln mﬂgﬁ—ﬁl » M n—colif KN
n

22w, TAE AHRUR IR, Blimf () =0,limF (x)=0.

I—=&m I o

Wilim 2 = L) o B U

1 0. bn

n
s 20 FIRTF S t im— T E O  gryy
B
AGg= 0. 6RT X (— 5) =— 3RT

=— (3 > B, 3145 > 298.15) J =— 7.437 k]
HACIRART

Gea=nc{ " + RTnxc..) =0. 4n (& + RT1n0. 4)
HaCiRER

Gtt.z*:?!c(,ﬂce —E—RTln:rp‘z) =1}, 4;1( #ce +RTn 0. 4245 mol

-+ 5 mol

ﬂsGr ZGu.z “Gcfz

— 0. :m( w® 4+ RTIp A7 T5 m‘ﬂJ —0, an(u® + RT1no. 4)

n-+5 mol
0, 4n-+35 mal
0. 42-+2 mol

—0. 4RT{n1n
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ERE MWK 085 E

In (. 4n+5 mol
0. 4n— 2 mol 3

1 T 0.4
v

i

AGe= 0. 4RT X Diﬂ,l = JRT

= (3 X 8.3145 X 258.15) J = 7. 437 k]

[4.151 725 CHE1 ke HAAMHOIFO. 4 mol BIEB 2
HEWMEBEEP XAl kg MAEREHN . EFRTHAERER,
Kt B AG,

| WHEEPERER

pa = #2 — RTM, Y ba = p° — RTMabs

lim

[ ==}

By
R pa=p® -+ RTIn| 5|
haA 1 kg SEFE P60

na. 1-*1‘,‘; br,1=0. 4 mol ~ kg™’

JIA1 kg Si3EW G

", z—'zﬂ‘: s bpy=0.2 mol « kg™!

MAL kg BRI REEREB R 1 kg SLH D HE 7 87 B

k
G = Ma. a1 + (I_“E] .A.e + g1 MR8,

lkg)(

—_ RTMAbB.l) -+ { ]}P?g) F‘P

A

1 0.4 X [;zp? + RTln(iE—g)]

AL kg BHRERAEN T HRIERE.
G: =na,2ptaHneate e
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=(%}‘~f) (P —RTMubs. ) +0. 4X | g +RT1n['{E§]

AG :Gz —_

={{ zﬂ;‘f) (12 — RT M by ;) +0. 4% [pE+RT1n( "B—ej ]:

—'{{111};5)( — RT M by, L)+[1 kf)#a
+0. 4K [;me-i-RTln{iié%} ]}
=—RT(2 kg * bp.,—1 kg » Ha4,,)+0. ctRTln(-b-E—L'E}

&,y
=]_—8. 3145% 298. 15X (2X0,2—1X0. 4}

0. 4% 8. 3145 X 298. 15><1ng ﬁ]]
= —687.32]

£4.16) (1) 25 ‘CH{¥ 0. 568 g B T 50 cm®* CCL, w1, B JE
BAEHESS0 em® K—EBH . FHESGMEKEPEFE 0 253
mmol BB, HABRARBENPHTEREK, . K=c(L,,HO )/
c(1;,CCL, #) . RMERMER FHUL B FEAFE.

(2) 525 CHL 7EAKPHIHEE R 1. 33 mmol « dm ™, KR IE
CCl, PR

g7 M(1;)=253.8 g » moi™?
F-&wCCl, B R L MY HEmE

2(1,,CCl, Ag)y=[ 2288 —o0. 233 mmol= 2. 005 mmol
253. 8
-y o PO BT R
¢ (1;,CCL, #8) = n,, COL ) 2. 005 mmol « cm™?

vV 50
= (. 0401 mmot - em”?

c(l H,Q #H)= ﬂ{]z’Hbe H) gr-ag— mmol + em™?
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= 4,66 > 10 ‘mmol +cm™?

p _ oL, HO f#) _ 4.66X10 %
TRAR K= q,cch Dy T o.0a01 - 01162

_ (I, H,O 3> 1.33 mmol + dm~*
(2Y ¢(1.,CCl, ¥)= % = Soilee
=114.46 mmol » dm™°

K4.17) 25 CEFO. I mol NHL BT 1 dm® =& H . B FE
W ONH. BIZESAE YN 4. 433 kPa, BEEFST 0. 1 mol NH, T 1

Am® K. NH, HIFESEHR0. 887 kPa, RNH, fEkK 5 =% £
B R K, K=c(NH,,H,O #) /c(NH,,CHCI; #).

i NH, 4 3E TRk S FHER o
= kucy » BT LA

B(H,0)= f éﬁgﬂgjg :S; = Off? kPa - mol-' + dm®

= §, 87 kPa + mol™? + dm’

_ E(NH:& 'rCHCLi *H) _ 4- 433 -1, 3
E(CHCly= INH..CHCL #> — 0.1 kPa » mol dm

= 44. 33 kPa » mol™! - dm?
5 NH; 7 =8 B 5K o 5B F & e
p(NH; . H,O ) = (NH;,CHCI, )
£(H,O)c(NH, ,H,0 #f) = #(CHCIl,)c(NH,,CHCL, #§)

g = CNH . HOH)  kC(CHCL) _ 44.33 _ 998
C:(NH;;,CHCI:; *E) o k(HZO) 8-8? -

"14.18] 20 CEFEINBMEKMN BT R EREN0. 4.4
BZANES g 8T 100 cro® KA FERATER .

(1) ZEF40cm® 2B —KERFHZBMEFAEFOKIER, B
HERMARSEKETLE) . KAPLE T EZLTHIER?

(2) 40 em® ZRESF AP, BIKAI20 om® ZREREHR , B
BRI, AP AT ELRAYE?

B OBEERBV BB EP SRR () BV, BEREE
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o B A e, W

7y Ml — 7y
<1 — T;—ﬂs C: = V.
&y vV
K= E; - Violm, — m.’l)
M e - KEREHER D ARNER (A
KV,

T RV,
BRERNK. ZBAEEER, BAHEB TSR 88 Y
Ve RV, BBEMER K . BEPHEBBERYm (), M
_ KV, . KV, . KV,
TRT MRV RV, T RV RV RV, RV
BR,GEBEBARY, HERNER . K. BRE PR RN
KV, 1\~
Kv, +Vl]
(1) 40 e ZRE—RER . KA PBTHEILBRHESR

0.4 X 100 N
’”**(5Xh_.4><1ou+w) g=12.5¢

() BH20em® ZREXE L, EEERTWE . KHBTHH
LR B A

" ]:5 x (0. 4%31?@?— 20} ] g=12.22¢

[4.193 25 ¢ WCCL PIHH 0.5455 ¢ HEH . 5 HEB R
i) CCL R4 E R 11. 1888 kPa, (i 7 7] — i B w44 CCL, 84
RRZESE R 11. 4008 kPa,

(L) KRB FROED T A,

(2) RPCEINER.FHEPZICH M4 . FHA
5.66% (RBESHO AT HENLFEX,

B’ (WA RECCL Mi=153.823 g« mol™ ,UUB LT

m, = mn(
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I8 B TR IR AR SR B Oy M
I P AR ST S AR S AR,

_ Pa _11.1888
pr 11.4008

T =1 —xpo=1— 0. 9814 = (. 0186

i 2y Q. 9814

Th _ na_ maMe
ﬁ% ey _ Hp o ??’IB,MA
B LA
_ mpM,  xy  [0.5455 X 153.823 _ 0. 9814 ] .
My~ Ma T ( 25 X Q. ‘3135) g * mol

= 177.10 g » mol™!
W RN TR 177,10,
2y 5y THFCHRBEFEZHN

12. 011 1. 008 =13. 92 2 5, 94==14 ¢+ 1D

HCHETERZHETESHET S FRER/H 112<12. 011+ 10X
1. 008=178.23, WA 5L E 177. 10 XM 4 IFUIB BN > T
AR H.

[4.20] 10 g WBECHOOBEF 400 g 8P BB
MBS Y EAOC 428 C. AN A2e EVYRE T100g L8
B, I R AEE &M EF 0. 1250 C. SR VLA FRAS A X4 R
it

B OLUARERIE,BARNHA.CIEANYRK.

My = 180.156 g » mol !

BB ERE R E
B = Hp _ IHB;-’I""{E — 1':'/'180 156 mol « ¢!
B TH A L Y 40{} g

= 1.3877 %X 1¢ *moal « g7}
TN S0k BEGIE L
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k. AT _ 0.1428
57 by 1.3877 X 10°*

= 1.0290 X 10°mwol ™' - g+« K
AU AR EE/RIRE

_AT _ 0.1250 . o] s g
bc-KE 10290 X 10° mol» g '=1.2148X10 *mol * g

moi !« g K

C m‘q_ g Y 100 g 50MC
1 _ _
3 = ]. > 1074 l- 1
B 1A oM 1. 2148 X 107 *mol - g

Mc = 164.64 g » mol ™!
EEVBNEN S THRR A 164, 64.

[4.21] 7£100 g HPim A 138.76 g B (C,H.C,H:) . JAFE R
BRI A NS2.4 C, DHISIRMBRNE0.1 C, K1) EM
BEABERE: ) ENBEERER.

B’ Q) M(E)=78.114X10*kg * mol™*,

MEEH)=154. 212X 10" *kg » mol™*

_ n(BRFE) m (K )
b A ) = m(FE)  MEE)  mCE)

13. 76
154. 212 X 107% XX 100

== 0, 8923 mol + kg™!
EHHaAHBRE

_ ATy 82.4—80.1., ...

Ko= rrgaey = o goz3 [ -mol™ - ke
= 2,578 K » mol™! + kg
R[T: GEYTMCE)
K., =

@ A% : A HE ()

mol = kg™?

FRUBERBIRZRERR .

RLTy () *M(E)

= —
-I'ﬁ!.rpom {x) - Kh




+ 134 - MERICFIRES

_ B.3145x(273. 15+ 80. 1) X 78.114 X 107° _
- 2.578 I+ mal

=31. 44 k] « mol™!

[£4.22) 2510 C.101.325 kPa . O, KPP HIIBHEE N
4. 49 cm® /100 g N, FE K P ROPEMEE # 2. 35 cm®/100 g. BRI HE
101. 325 kPa, &8 (N> =0, 79, () =0. 21 )% K Frifif
THIKEEE SBESKNERT 207

8 O, N, 945101, 325 kPa 8,0, N, K PHHE
WESS K44, 9X107 ' m® « kg ' I23. 53 X107 ' m? « kg ' HER
EERA AN E, N kg KPP O N HEHBE O, NI
B A

(0.3 — 101325 X 44.9 X 107°
; 8. 3145 X 273.15

2ONLS — 101325 X 23.5 X 107°°
: 8. 3145 X 293. 15

RESS WO THLO kg KFEMRO,. N, WY AKEDIA
2 (0p) ' (N VRIBFHE & pe=rma AJ 17
101. 325 kPa = £¢0,) X »(0,)
C. 21 X 101, 325 kPa = £(0,) X =’ (Q,)
AN A
a' (0,) = 0. 21 X #n{0;) = 4.207 X 107¢ mol
Eig:: 101. 325 kPa = £ (N,) X n(N,)
0. 79 X 101. 325 kPa = 2 (N,) X o' (N,)
n' (N, = 0.79 X n{N,) = 8.283 X 107 mol
T B FEOR YR B DN
6(0, + Np)= (4.206 + 8.283) X 107 * mol « kg™'
= 1.249 X 10 *mol - kg™
KAV BEE SRR
K;=1.86 K+ mol™' » kg

mol = 2.003 X 10" % mol

mol = 1,049 X 107 % mol
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AT SR KERE SRS
AT = KiHp((3, + N,J) = (1.86 < 1. 249 X 1073 K
= 2.32 X 1077 K

[4.23] EHMERBCHOOOHEHEAEKEE Y
A0 K » mol ' » kg,

(1) B—WHAABXTFHER 210, TR T # 58
SUBITE K . R B S s L 2 A

(2) 3 — ¥ RA 3T 4+ F i/ /25 9000, 35 T 8 i o, i | 47 3%
% B R E R R E A

(D RFL kg MR EENRE Sy ms. BN

Mp

me ¥ 1kg
BT LA mp = 0. 0526 kg
ne  Me 0. 0526

o= e = Mums 210 X 10 ° X 1

= 0. 2505 mol « kg™
AT; = Kb = (40 X 0.2505) K = 10. 02 K

(2) EH 1 kg B . HHOODBEFEA A E me=0. 0526 kg, ¥

bzﬁE.: my (. 0528
T ma Mpma 9000 X 1077 X 1

= 5,844 X 107* mol - kg?
AT = Kibg = (40 X 5.844 X 107*) K = 0.234 K

[4.24)] WA C.H OB TAERE —REHORE
Vi, HLBE B 220 — 0. 200 T EULH R A 25 CHMESE. B A
KK =1.86 K+ mol™" « ke, #AliKE 25 CEHEESERNp" =
3.167 kPa,

mol « kg™!

mol « kg !

LAY 0,200

& biﬁﬁ):AKT_l_B-ﬁ_ mol = kg~

=0. 1075 mol + kg !
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_ beM,
Ehgﬂl-lfﬂ] Iﬁ_l_}_bﬂM“
374 M(K)=18.016X10"*kg « mol™’

0.1075%X 18. 016X 10~
Pl = (R =170 1075 18, 016 X 10°°

B2 CHEESE
pUKI=p" GK)z(K) = p* GKI[1 — r(FEHD ]
= [3.167 X (1 — 1.933 X 107 ] kPa = 3.161 kPa
[4.25] #25 Cit,10g HEH/HF T1 dm’ H R, B 27
W AR N O=0. 4000 kPa , B EZBFHNA 57 FHE.
ngRT  mp RT

=1.933X107°

M I =c¢RT= v =,V
meRT 10 X 107% X 8.3145 X 298.15 -1
—_ — kg |
My= v 0.4 X 10° X 1 X 10°° T mo

= §.197 X 10*g » mol !

EEH A A F RE R 6. 197X 107,

[4. 26 TE20 CF 4 68. 4 g S (C,H,, O )BT 1 kg 8K
., R BEBAMESE:(2) KBRS EE. EM20CTF
HWEBAEENR1.024 g cm™, SiAKMBMESE " =2.339
kPa,

B (1) M(FK)=18.016X10 %kg * mol !

MRS ) =342, 297 10 * kg » mol ™’

m(K) _ 1 _
n(FK) = MK — 187016 X 1075 mol = 55. 506 mol

_ m(HE) _ 68.4 X 10°
n(RB = 7 — 342,297 x 10

B 2 (KD 55. 506
#OK) = JTK> + n(REME) . 55.506 + 0. 1998

BBRMNESE
P = p  (KIx{K Yy = (2. 339 < 0. 9964) kPa = 2. 331 kPa

(2) W ER

mol = 0, 1998 mol

== (), 9564
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v mOK) + m(EH) _ 1000 +68.4 4
P 1. 024

= 1. 0434 X 10°cm® = 1.0434 X 107*m?

HENBEE
N _ n(PEMORT _ 0.1998 X 8. 3145 X 293. 15
[I= cRT = v = 1.0434 X 10°° Pa
= 466.71 kPa

[4.27) A8y & (B ¥ Jg oK % #O 7E 101. 325 kPa T F
—0. 56 CERE. BHAXBHK=1.8 K »mol™* + kg. K.

(1) M 37 CHMEEE;

(2) EFAE T, dm® BHC HO ) KE BT/ R L
BEERNAESMBERHAROEEE.

(D) MR RREEERMEE b,

AT 0. 56 - -
bﬁ=f#mmﬂi'kg 1#0.3{]11 le'kg !

lkg MFEPXIFERNDHEAER
ap=0. 3011 mol « kg*
M FEEN1.000g - cm™, 1 kg MEAFEB V=1 000X
1¢ *m®,
T= RT — ngRT _ 0.3011 X 8.3145 X 310.15

v 1. 000 X 1073 Pa
— 776. 41 kPa
o mCRERE)
(2) B % H=cRT =7y * RT
By LA
e (R — OM(ESHV

RT

_776.41 X 10° X 342.297 X 107° X 1 X 1073
8. 3145 X 310. 15 g

= 103.07 g
1dm’ BRKEEDES A 103, 07 ¢ BEEER ST RE S M3 F R 893
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&=k

[4.28) fEEXE—BET.EMREHRTCCL . HPMAERT
B o(IDF0. 01~0. 04 REI N, (LB WA AWM IFRAE. SHE
W47 S A P IR 2 S UE S O D B BE R 2y B2 8] HIPAEH B4
MFEL 2R, Rx(U))=0.5 BFEFRPRURERREERY.

F4.2
Iz g} /kPa 1. 638 16.72
AN Py 0. 03 I 0.5

B S0l ~C. 04 FEBRAR  HEASRERI
#, E—ERESFSTHERE,
P(IE!E) = kr(lz)

b 2Uz0g) _ 1.638
I(Iz) 0. G3

m%:ﬂﬁ%ﬁﬁﬁﬁ:P(Izrg):kﬂ(lz)
P(IE!E) — 16. 72

kPa = 54. 60 kPa

ail,) = i 3. 60 0. 3062
_allx) _ 0.3062 -
Y1,y = 5= 0% 0.6125



BE2E W F F #H

BEEXRAT

1. BRSSO F A B R

AGE = D vspp = 2, AGs (B)

B B
2. L% E R TALEE S R A 18 1 65 2048
MG, = Divgps << 0 LFRENEEME EREHT

AG. = Slvam =0 k3R E TH9
B
AGn = Dlwgps >0 L ER B R M0 E A B2

B

3. FERNFRAR
AGw = 5,G2 + RTInJ,

J,= [] (pa/p®)
B

4. PFHEEEH T
nK®=—AGE/(RT), K°®=expl —AGP/(RT)]
Bk K® =[] pa/p® e
| H1

HES K K® = ] tgmre o ] (pu/p®>e
5 hERMEENR —HBEXTE
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[anKE) _EH'_,?

ar |, RT?
FEAHS SREXE,Q
AHE
rr T
(KO(THy _AHS 1
"Kk® (T R (Tl

InK® =—

DERE

1
T,

[5.1] AREEEHNREMESDT . Br=1mol MA@ HHT

NF e E SR
A(g) —=B(g)

Epun =p RUER ERRHEE=0.5 mol BT, REMF AT B
WG H AR XE AB KB EFH#,

I FENFHBe,BEPREImol A, RNHAGTHER AW
VMHEAEALmol -8 ya=1—&/mo;B AIPARNR KL, yn=

E/mol. R F O BRE{EN

G = (1 mot — &)pa + Epp

j"j Ha— ,HA —|— RTIH }_b"—_ = ﬂﬁ —+ RT]I'I "—'— + RTlnyh

= u® +RT1nPi-+RTln{1— 1]

te= 1y + RTln :B 1S + RTln £ pe + RTInyyg

= P +Rnnpi+fe'r1 ¢

mol

)

FFLL G =1 mol—& | #f +RTln ;%*I—RTIH( 1—-5—) ]

mo!
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+&] 1€ +RT4n ;;eﬂmn i—]

mol

=1 mol « 2+ — 1) +1 mol » RTin f_e
3 §

=1 mol » p2+1 mol » ernfg

+RT[(1 mol —&)in

£ '3
—|—R’F[{l mol —£)1In l—m__olj +£ln m]
G {58/ W
Ay T IR 2 £ _
(EJT..&_RT[ ln[l mol] 1 mol+In mol+1 moi]—ﬁ

(), =5Ga=0.AB EEB6 2 T4 BB R 0 % 4 27

i
¥GENIBD . BHMHES=0.5 mol,

[(5.2] EHEE-EHBE BRI

N,O, (g)===2NO,{g)

F£298. 15 K B}, AGE =4. 75 k] « mol ™', EHIWF7e LB ¥ B T 5)
FET . RAEMTHR A,

(1) N,0,(100 kPa>,NO,(1000 kPa);

(2) N0 (1000 kPa),NO,(100 kPa);

(3) NO,(300 kPa) ,NOD.(200 kPa),

872
® (1) RTInJ,=R7TIn 2NV2/P 7]

p(NOO/p®
_ - 10007 v g, ey
[8. 3145?(298.15?(111[ 706 100}_. J = mol

=11. 415 kJ « mol ™!
AL =AGY +RTInd,= (4. 75+11.415) kJ » mol
=16.165 kJ » mol "'=>0
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By 8] A2 1T o

=aa b
(2) RTnJ,=RTIn [p(NO /27 ]

P(NEO¢)fPe

B 100 1 174, o
-[3.3145><298.15><1n(mm 100}1] mol

=-—5. 708 k] » mol !
A2Ga =AGS +RTInJ, = (4. 75—5. 708) k] » mol™*
=-—(, 958 k] « mol " '<I{
B0 6] A AT .

(3) RTInJ,=RTIn

[p(NO/p° T
p(N,O/p®
200 1}
300 100]

= ]:3. 3145 X 298. 15><1n[ :] J « mol~!
=0.713 k] « mol™’
A£G, =AGS +RTing ,= (4. 754-0. 713) kJ » mol
=5, 463 k] « mol™!>>0
B A BT .
[5.3] 1000 K &, FLW
C (s)+2H,;(g) == CH, (g>

B AGS =19.397 k] +mol !, BESHENHWITHEKESY. LA
AR R Ay ¥ o(CH) =0. 10,¢(H,)=0. 80,(N,>=0.10. iR [H .

(1) T=1000 K, p=100 kPa 8 ,AG. B F £ /b, HIZRE T
B2

(2) LT=1000 K T . B AHEMIE T, LRFREPHEAHE
R A A BB AT 2

B () HESEANERAE  FRERIERSY.

pC(CH,) = p » (CH,) = (100 X 0. 10} kPa = 10 kPa

p(H;) = p - o(H;) = (100 X 0. 80) kPa = 80 kPa

p(CH/p®

AG. =AGE +RTI ,
" pHN/pCT
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:{19.39?}(1US‘|"8.31'15><1000><111 EXlﬂﬂ) 1 J+ mol™'

L BD?
=3.964 k] * mo!™'
EHEHFPRREABER.

p(CH)/p®

(2) M AG. =GP +RTI
= T N pEN /2T

W% BT

<O R BEHRABE

PPCHY/p°
[pe(H) /p E]z

@(CH) + p° a,Gn‘?J
[(HHP -« p RT

0.1 X 100 kPa p[ 19397 )

RTIn

{: — ﬂerE

< exp

0. 825 < eXP| ~ §73145 X 1000
i ol p>>161. 08 kPa

FE RATACT 161, 08 kPa it B3R -& ¥ F 0 9 52 RE 4 T 42 B

3.
[5.41 EMR—BE . FRNFBREHFELHEENT
C(T8)+H0 () —CO ) +H,(g>y» K €y,
COE8)+2H,.0(g)=—C0.(g)+2H,(g), K£ @
RKFIRMBK®,
CO(g) +~H,0(g)=——C0,(g) +H.(g)
B/ RO ERMNDE
H,O(g)=—=CO, (g>+H.,(g)—CO(g)

Foon 1§ CO(g)—H,O(g)=—CO,(g) +H,{g)
5 1A xo X
. __Kle

(5.5 CHIR—RE . WENFBEHFEEEHESHDT .
CH,(g)+CO,(g)—2C0(g) +2H,(g), K2 ®
CH,(g)+H,O(g)=—CO(g) +3H,(g), KL @
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KRTFHRMBK®,
CH, (g)+ 2H,0(g)=—=CQ,(g) — 4H,(g)
B ERNOMHRE 2 BRERNEOE
CH,{g) +2H,0(g) —CO,{g)=——4H,(g)
8 CH,(g)+2H, O (g)=——C0,(g)+4H, (g)
, s (K;2)°
A LA K== Ko
5.6 T HTSNEEFHEPIHAREN ALK, FEN]
2R AERERRN, U375, 3 K at62 B4 Bk 47. 836 kPa
N44.786 kPa M A B FE3S. 3K.&—EHEE, EE L
% 86.096 kPa, HER AT, KTHEMRMK®,
S0O,CL (g )=S0, (g) +Cl,(g)

3 SO, (g ) m— SO, (g) + Cl,{(g)
= R BRI 44. 786 kPa 47. 836 kPa
TS E 44.786 kPa—p 47.836 kPa—p

S 0 B FE Y7 86. 096 kPa, BT LA
p -+ (44,786 kPa — p) + (47. 836 kPa — p) = 86,096 kPa

i p = 6.526 kPa
o _ [p€80:)/p° I pCly)/p®]
[P(SOzCIz)fPE]
(44,786 — 6. 526) < (47. 836 — 6. 526) 1 _ ,
= 6. 526 X Jop — & 422

[5.7] £ FBEERHN] - 3 MM MBS SHEINYK,
3 MPa TilictgkARfb R LA R E. BREMNIEBT&. HEHE
BEYWRBHEA2 o’ RRWE. ASKEHRERESED
SFAE N T 273, 15 K., 101, 325 kPa 9 F RS & (R & X FE D
2.02 dm®, HE B 20em® BAWE H52. 3 mmol » dm ",
SMEELI 2o’ BEZRAR S, SHEEM SR K% AR
B i EW15. 17 cm®, R1174 K 8, FARMB KT,
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Ny {g)-+3H,;(g)=—=2NH,(g)

s N:(g)y + 3H,(g) == 2NH;{(g)
2R B0 B R RO B 7 3n 0
N EEE »2—0.52(NH;) 3n—1.52(NH;) =»n{NH;)
£ W P B R S B (BP R A LA 2D a4 R Y it

a(NH;)= [(18.72 — 15.17} X 107? X 52, 3] mmol
= 0. 1857 mmol = 0. 1857 X 107 * mol

273.15 K,101. 325 kPa (U PR SE(BIRB S5 RMNM N, M HH Y
5k 0k 8

_ PV _ 101325 X 2.02 X 107F

M= BF = g 3145 x 273.15 ™0 = 0- 09012 mol
N ny=[n—0.5a(NH;) |+ [3n—1. 5n(NH;3) ]=4n— 220 (NH;)
B A n =[n+2n{NH;)]J/4
={(0. 09012+2X 0. 1857 X 107%)/4 ] mal
=0, 02262 mol

- Bt
n(NH, )= 0. 1857 X 107 % mol
n(NL)=n — 0. 50(NH,)
= (0.02262 — 0.5 X 0,1857 X 107?) mol
= 0. 02253 mol
n(H,)= 3n — 1. 5a{NH,)

= {0.02262 X 3 — 1.5 X 0. 1857 X 107*) mol
= (. 06760 mol

>in=n(N;) + n(H,) + »(NH,)

= (0. 02253 + 0. 06760 + 0.1857 X 107*) mol
0. 09032 mol

H{Nz) _ 0. 02253
St 0.09032

y(N,) = == . 2495
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n(H,)  0.06760

n{NH;»  0.1857 X 10 * _
y(INH;) = E: = ~% 03032 =— (. 0020
KB,_ EP(NHS)—"{PEJE

T [p(ND /£ pHD/ T
_ p~ y(NH)/p® T
[P . }'(Nz)f}"e][f’ * .}’(Hz}ff’e]s

_ DOET o0y
[J’(Nz}}[J’(Hz)]E F2

0. 00207 " (1_>< 10°
0.2495 X 0.7485° ~ {3 X 10f

[5.81 FAEIBEDWER
PCl;(g)>=—PCl;(g)+Cl; (g
ZE 200 CHA K®=0.312,H 8.
(1) 200 'C.200 kPa F PCl BB
(2) BEI/RHNL 5 EPCL 5CL BEA S .#200 TL101. 325
kPa _F rﬁﬁi@jﬁ#?ﬁﬁ PCls B‘@ﬁﬁﬁu
M (L RPCLHNEEEAN,
PCl;{(g) —= PCl;(g> — ClL,(g)

z
] ~ 4,49 X 107°

J O T 0 R B 7 0 0
EgrtyEE n(l—a) na na Erz=n{l+a)
“ 1—« i o
V8 ) R IR ST 3 | 14+ 1+«
ro_ L) /p®1[pPCL) /]
[pC(PCL)/p°]

__ [ = y(CL)/p®p - y(PCLY/p®]
[p - y(PCL.)/p°]

_ D@ I0y®Cip] | p
}’(PC15) pe
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cr o
14+a 1+ a_ 200
E .312 = AL
p 0. 312 T« X 150
1+«
e EAF a=0, 3674

200 C.200kPa FPCL, WEERE N 36.7T4%.,
(2) #EPCL. KRB HE N,
PCl; (g) =—=PCl;(g) 4 Cl;{g)

RUATYERK R n 0 S
EWEH AR n{l—a) no Sn+no 2n=n(5+a)
l—a a 54a
THIAREAIR  o1a 6+e 6ta
go - LEPC 1yl ] p
w(PCl;) Pe
o . 5+ a
_bt+a 61 @ 101. 325
Hp 0.312 = — X =350
6 + a
B A a=0. 2681

200 C,101. 325 kPa FPCl; BB B N 26. 81%,

[5.92] 7E9v4 K, {fidi g <1818 :E T LR A CoOG), HH
S H B EIR R Co(s). HEMNFHFSEFTENERTE
P(H.)=2.50% . AR — B F, FHRHCO B FECoO) , EHE &+
— AL BRER S W o COY=1.92% . REWHENLRNY—Rik#

FAKESHBESYE94 KT ¥ 5 E M BET B R, T4
LT Sy

L CO(g) + H,0¢g) —=—=CO,(g) + H:(g) @
J NE AT 5 R ) n n 0 0
TN ERNE n(l—a) a(l—a) na ne
Eﬂ=2n
THHERSE e 1 L3 2

2 2 2 2
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2 R 849 F 83X

o LCON/p°[p(H)/p ]
IR/ pCP Y p(HOD /%]

_ [ - vCO/p°p - y(H)/p®]
[p - y(COY/p®I[p + y(H,0)/p®]

_ y(CO )y (H)D _ a?
(CO)Yy(H,O) (1 — e)?

GifoiRetEs R S
CoQ(s)+H,(g) Co(s)+H.O(g) @

o_ p(H0Y/p® _pe y(HO/p® _1-0.025_
2 T UAH/p®  pey(Hp/p©  0.025

CoQ(s)+CO(g)=—=Co(s)+CD,(g) ®

e__PCON/PS _pe¥(CON/P° _1-0.0192 _
S 5(COY/p® T p e y(CO)Y/p® 0.0192

FRNOWHEME . BRI EREHMERNO. B

28

51. 083

K2 51.083
= B i —_
Kl - Kze - 39 -_— ].. 31
#KS RixHILALEL, B
II‘IE
Q- — 13
i = a==0. 5337=53. 37%

YR BN —RRAKETHESDE 94 K FL.H¥
W E R 53.37%.

[5.10] FHSHAEDRIRABSRONHHS, 725 CTo#
Y3 NH, (g) 5 H.S{g) , F#% B 8B WA E 1 5 66. 66 kPa,

(1) Y ANHHS AP H 39. 99 kPa BIH.S(g) , R¥
wHERPHES

(2) BHPIA 6. 666 kPa By NH; (g) . m] N £ K K 5 8
H,S, A 8B R NHHS E&?
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25 CTF K RN - #af
p(H,S) = p(NH;)» =
S 4 R B
K =[p(H,S)/p® I[p{NH,)/p® ]1=(53.33/100)2=0.1111
(1) NH,HS(s) === H,S(g) + NH,(g)
R B &H 57K 39. 99 kPa ¥
Sk = R s 39. 59 kPa-+ p(INH,) p{(NH;)

Ke — [39. 99 Tﬂﬁ(NHg][p(i}I:a)

L p(NH;) = 18.874 kPa
HREA p =p(H,S)+ p(NH;)=(39. 99+2X18. 874) kPa
=77. 738 kPa
(2> H.S(g) +NH; (g )=—=NH,HS(s)
T ¥ KZ?=1/K°
W J,<KP2 Bf 5N A BEAT 45 1 NHLHS B &, 8

E GGG]E;-(HES):I < 5T

100 100
R i p(H,S) > 166. 67 kPa
H.S B F1-A F 166. 67 kPa A 6§81 B NH HS Ek.
[5.11] A HBEK{EMERN
A(g)+B(g)=—C(g)+D(g)
Fent.A EB#H R mol,25 CF,.ENEBFHIA 5B MY R

B"J!ﬁ-fb% mol,

(1 REFRM K,

(2) FHEEH LA R 1 mol,B 2 mol;

(3) et A 21 mol.B %1 mol.C 490.5 mol;
@) F#EF,.C X1 mol.D A 2 mol;

66. 66
2

kPa = 33. 33 kPa

]= 0.1111
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G35 K R RE PN C YRR,

M (1) BN
Alg) + B(g)=——— C(C(g) -+ D{(g)
1 1 o1 _ A
SE- 4 it 3 mol 3 mol [1 3) mol tl 3| mol

_[pC /22 [p M /p°T_[2+ y(C/p° [P - y(M)/p®]

C[pAY/pB1lpBY/ ®] [« y(AX/p°I[p - y(BY/p°]
_ 303Dy _ n(Com(D) _(2/3% _,

y»(A)y(BY adA)=(B)Y (1/3)°

(2) RN Algy + B(g) =—= Cdg) + D(g)
P-4 & 1 mol—x 2 mol—=x z T
KO — n(Cln(D) _ xt —
n(AIn(B) {1 mol — x)(2 mol — x)
ARt x = 0. 845 mol
- 8t C (38 5 )45 0. 845 mol.
(3) % A(gy 4+ B(g) =—= C(g) + D(g)
IE- @y At 1mol—zr 1 mol—=x 0.5 mol+4x T
KO _ n(Cin(D) _ (0.5 mol 4+ )z 4
n{An(B) {1 mol — x3(} mol — x)
i x = 0. 5959 mol
S5 RFC B % % B9 37 (0. 59594-0. 5) mol=1. 0958 mol,
4) B A(g) + B(gy =—— C{g) + D(g’
A it x x 1mol—z 2mol—x
Ke n-LiC)n{D) _ (1 mol — 2){2 mol — x) -y
n(AIn(B) x
% z = 0.4575 mol

E#EC YRR (1 —0. 4575) mol=0. 5425 mol.

[5.12] ¥ 1 mol 8980, 51 mol O, KR &K, 7E 101. 325
kPa 2 903 K Fill i3 A4 BEY . EHHER, fREE
B4, RS ERBYE A, FHAKOH WSO, KSO:, &fa
B84 THEST101. 325 kPa,273. 15 K F & B K 13. 78 dm’,
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HHETFTHRMAEWIK HMAGCE BRK®,
soz+%02 —30,

M R RCEEA, £ RSO, B R A E o, I &
BEX

50, + 20, — S0,

2 REH 1 mol 1 mol 0
Tt 1 mol—a 1 mol—3 a  n=2mol—7
AT EAH BT R

n(On = o= e a7 45— mel==0. 6149 mol
£ THAMWBN VN EASHE

1 mol — % = (. 6149 mol

. a = (., 7702 motl

n(80,) = 1mol —a= (1 — 0. 7702) mol = (. 2258 mol
(50 = a== 0. 7702 mol

> = 2 mot — -‘2‘- = (2 — 0.5 X 0.7702) mol = 1. 6149 mol

KE= [P(Soa)/Pe]
[2(80:)/p° ] p Q) /p° "
_ [p - ¥(803)/p®]
[P+ ¥(S0O/p%]p » O /p® ]
_ n(SOy) (2
n{S0,) - [#(0,) " [p/pC T

_ 0, 7702 (1. 6149)'7
0.2298 X (0.614%)"* © (101.325/100)"*

AGE = — RTInK® = (— 8.3145 X 903 % In5.40) J » mol !
=— 12.66 k] + mol !

= 5. 40
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[5.13 383.3 K.60. 483 kPa i}, A ERBRSHEER
BEMEHERAEANRA S TEREEMNL 2084, BES
EAFHOSELSTTFREENT. RFFEMM AGS .

2CH,COOH =—(CH,COOH),

M Ura(ADERCH,COOHY HEH R, MU 2 (BOER
(CH,COOH), YA K. T /RHE

H#H(A)M{H)—FH(B)M(B)_

n(AY+7(B> =y (AYMA) +y(B)M(B)
B A B A M=1.520M{A)
X M(B)=2M(A)

Erid 1. 520M{A)Y= y(AYM(A)+ 23 (BIM(A)
1. 520 =y(A)+2y(B)
1. 520=y(A)+2X[1—y(A)]
i @ T aer <A sk
y(AY=0.48, y(B)=0.52
o [e®/p®1 _[p-y®B)/p®1 B  p°

[(pCAY/pO [p-yA)p®)r DAL »

_0.52 100

= 0. 45 80,483 o 7815

AGE =—RTInkK ©=(—8. 3145X 903X 1n3. 7315) ] « mol™!
=—4.20 kJ * mol™!
[5.141 (1) £ 1120 CFTAH, RRFeO ), LW IBEX
G H, BEESR A # 0. 54, RFeQGMARE. CMEBEET.,
2H,0 (g)=—2H,(g) +0,(g), KZ=3.4X107"
Q) EHEEP R, HASENTRNER:
FeO () +CO (g)——Fe(s)+CO,;(g)
K1120 CTF.AER]1 mol FeOMBECO F THR/R? CARBET.
2C0,(g)=~=2C0(g)+0,(g), KZ=1.4X107"2
M (1) FeOGBIRBRERN:

Fe(Q)(s) ~—— Fe(s) + -lfoz(g) )
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° = [p(0;)/p° "
BB K" O] T RFeO MR R ROMAK #5852 N D8
7,
FeO BIRE RN  FeO(s) + H.(g) Fe(s) + H O @
15 B S R R B 0. 54 1—90. 54
o _[o(H,O0)/p®] [p- yH0/p®]
f [pHDH/PP] (e yHD/p®)
_y(H,0) 1—0.54
= S(H,) =~ 0. 54 =0. 8519

7K B 4 R B R
2H,0(g) =—— 2H,(g) + O.(g), K® =3.4X 107"

H,0(g) — H,(g) + %Dz(m ®

KO =[K®2=(3.4X10")"?=5, 831 X 107"
@ﬁﬁ.ﬁ. @B FeO ORI BEND, L
® —KPKE=0.8519X5.831X 107 7=4. 967 X 107"
pc02>=<xﬁ)2p9=(4. 967 X107 ")2 X 100 kPa
—=2. 467X 107" kPa
FeOGOR B E X 2. 467X 107" kPa,
(D BAEEI mol FEOFEECOYENVE R ~.

FeO(s)+CO(g)——Fe(s)+CO,(g) @
B REE 1 mol x 0 0
IE- i i —1mol 1 mol 1 mol

o_[2€C0O)/p°]_[p+ y(€ON/Pp®]_n(COY __ 1 mol
T [p(COY PO [p- ¥(COY/p®] nCO) z—1mol

W @A iy AT B R AR 3
Fe((s) =—— Fe(s) + Eoz(g), KP =4.967x107" @

CO, (g) === CO(g) + —12-03(5;) &
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Eﬁ'u K-:e = Kleste
XHE%H 2CO, (g)—=2C0(g) +0,(g), K®=1.4%107"
BT LA K& = (K9)12 = (1.4 X 10712

6 _ wo,po _  4.967 X107
T2 K =KF/K;7 = B TR YE 0. 4193
BEKS #ErLRALR. B
Lmol o 4103
r — 1 mol

% = 3. 3821 mol

# BT mol FeQ B 3. 3821 mol CO,

{5.15} RTHEANE208.15 K T EHMRSE.

{13 CuS0, » 5H,O(s) =S50, » 3H, O+ 2H,0(g)
{2) CuS0, « 3H,0(s)=—=Cu80, » H,O)+2H.O(g)
(3) CuS0O, » H,O(s)===CuS0),(s}-+H,O{g)

O 208. 15 K TRAMRBMIFHERRER T ST BHR AGS WHE
5. 17 .

#5.1
[ Cu30 Cu30, CuS0O
i . D
ke « 5H.O(s)| « 3H,O(s)| =« HO(s) CuS0, H.O (g
=]
HLE;:LT—" —1879.6 | —1399.8 | —917.0 | —561.8 | —228.6

8 (1) AGE=AGP (CuSO, » 3H,0)+2A.G2 (H,0)
—AGE (CuSO, « SH,O)

=(—1399. 8—2X228.6+1879. 6) k] » mol ™!
=22, 600 k] « mol ™!

=
O —enp| 5| —emp{ -

22600
8. 3145X298. 15

#(H,O) 2
S
pH,OY=(K 3% =(1.008X107*)* X 100 kPa=1. 05 kPa

] =1.088X10"*
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(2) AGE =462 (CuS0, « H,O)+2A68 (H,0)
—AGE (CuS0, + 3H,0)
e {917, 0—2 < 228.6+1399. 8> kK] » mol ™!
=25, 600 kJ * mol™?

. "ﬁr(;n?] 1 e

POy (x|~} | 1
- _ 25600 177
“[Ex‘”( 3.3145><293,15)] X100 kPa
=0.57 kPa

(33 AGE =AGS (CuSO)) +A682 H,0)
—AG2 (CuS0, * H0)
=(—661. 8—228. 64917, 0) kJ » mol ™!
=26. 600 k] * mol™*

AGE
RT

Pe

=EKP{ 26600
8. 3145X298. 15

==2.19X 10" *kPa
[5.16] 2 aimEs. 2. 85 IR HEIL(298. 1K), R

P(HZC’) =Exp( —_

) ® 100 kPa

5.2
¥ % C(E®)| Hop) | Nu(g) | O.(g) | CONH,),(s)
SE
molf’ ! h. 740 130. 68 | 191.6 | 205.14 104. &
(=
L—J&—:% — 3493 5] (- 285, B3 0 0 — 831, 85
#5.3
¥ 5k NH:{(g) CO,{g) H.O(g)

AGE 1 (k) - mol' ) ~16.5 ~—394.36 | —928. 57
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298. 15 K FCO(NH,),(s) 4 HE B 4R & B35 76 B1 R &G BL R
THERMBK®,
CO,(g) + 2NH, (g )——H,0 (g) + CONH, ), {s)
@ (1) CONH.),(s)BHEREN

C(Eﬁ)+2ﬂg(g)—l—l\lz(g)+%Dz{g)==CO(NHz)z{s)

ASE =[104.6— (5. 74--2%X130. 48+191. 6
+0.5X205.14)] ] * mol™* » K™?
— -456.67 J *mol '« K7!
AOHE =[(—393.51—2X285.83+0+0)
—(—631.66)] kJ » mol™!
= -333.51 k] « mol™*
AGE =AHP-TASE
= (—333. 51 X10°+298, 15X 456.67) J » mol
= —197.35 k] » mol "~}
CONH,) ()RR /R ERF A I R
AGE[CO(NH,);(s)]=—197. 35 k] » mol™*
B B CO,¢g)+ 2NH, (g)=——H,0(g) +CO(NH:), (s) B 5 70 }ir 8
WAE
AGE =AGETICO(NHL, () ]+ AGY (H,0)
— 280G (NH) — AGE (CO)
= (—197. 35—228. 57+2X16.5+394. 36) k] » mol ™"
—1.440 k] » mol™!

o_ _&,GE]= _ 1400 .
K E"P[ RT |~ T°Pl 7 8.3145X298.15

[5.17] BE25 CH AgCIs) , KEHR P mAg ,.Cl- B AGY
4 9] % — 109. 789 kJ » mol™!, 77. 107 kJ *» mol™', —131. 22
k] « mol™!',3k 25 CF Agm(s)Eﬂ(ﬁ?ﬁ“PB‘ﬂﬁfﬁiﬁﬁﬁKeﬁﬁ

==(, 568
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s
B AsgCle)EAEBRTHERBREN
AgCl(s)—=Ag* +Cl~
8G2 =AGE (Ag*)+AGE (Cl7)Y—aGT (AgCD
={(77.107—131.224+109. 789) kJ « mol™!
=55. 676 k] « mol™*

A .?]=Ex _ 55676
RT Pl T 8. 3145x208. 15

AgCl(YEEKIBHE P HRERFEH
K® =1.762 x 107
AgCl KB R o AR |, W

K® = [E’(ﬁgﬂ][b{m )] [bm—-—(ig}]z — 1.762 X 107%

b{Ag*) = 1.33 X 107"° mol + kg™*
Bi25 CFAgCl(s)TE KB P ME H1. 33X 10  mol » kg™’
RS 100 BEAKHIER AgCls) R
M(AgCl) =143. 323 g *+ mol ™!
sCAgCL =1. 33X 107 %(mol/100 g) X 143. 323 g » mol ™’
=0.191 mg/100 g

[5.18] FABHMFE+ R+ BTN 25 CTKRER
HERAR RIS R A KT KS .

H,CO, — H*+ HCO;, K2
HCO; ===H*+ CO}~, K2
B HBEHERT.EFET-EGETHRE:
MCE(H =0
AGE (HCO7 ) =—586.77 k] « mol™!
AMGE (COYV Y= —527. 81 k] » mol ™!
AGS (H,COp) =--623. 08 kJ » mol ™!

Ke=exp

) =1.762x 107"
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AG2 =AGE (HCO) +AGE (HY)Y—AGE (H,CO,»
= (—586. 77+0+4623. 083 kJ » mnl ™!
= 36. 31 kJ * mol™!

AGE) 36310

B= B m | .
K ‘”‘p( RTJ €XPl T 873145 X 298. 15

=4, 35X 10"
AGE, =ANGE (CO Y+ AGE (HY) —AGE (HCOT)
= (—527.81+0+585. 77> kJ - mol~*
=58, 96 kJ » mol™*

Ke _— ﬂhG.:.E,Iz 1|_ —_ _ 58560 )
@ TOXP| TRT )T P*P| T 8. 3145 X 208. 15
—4. 6B 10"

[5.19] AR HRT—ARBETRE 25 CKER
hRE FLAg(NH), "IN TRBEEM AR ENEK®.
[Ag (NH;),]*=—Ag* + 2NH,
B BHFEFET. ES—EBmTEE
AGE (Ag™)=77.107 k] « mol
AGSZ (NH;) = —26.50 k] * mol™*
AMNGE {[Ag(NH.)),]* }=—17.12 k] *» mol™!
AGE =AGE (AgT)+20G2 (NH,)—AGE {[Ag(NH,) . ]}
= (77.107—2X26.50+17.12) kJ * mol™?
=41. 227 k] » mol !

& _ &,Gf')_ (_ 41227 . .
K “e"p[* RT |~ SXPl 733145 < 208.15) _ > I9X10

[5.20] B %1298 15 K,CO(g)fl CH,OH (g) 1 AH 2 451
33 -110.52 k] » mol™ B —200. 7 k] « mol™*,CO(g),H, (g),
CHOH () By 8.2 £ %% 197. 67 ] = mol™" « K77, 130. 68
Jemol ' K 'E127 ] » mol ' « K71, ¥ 401298, 15 K B Wit il 70
S JEH16.59 kPa, AnpHe=38. 0 kJ » mol ™!, 24, 7T 81y BEAR &,




Shis

b# &

- ]59-

R, K208 15 KB, FRARMMAGS BRK°,

CO(g)+2H, (g)—=CH,OH(g)
MOEWES  IRERRILCHOHE B SS,
CHOH ) (1) CH;OH(1) . CH;OH(g) ) CH;OH{g?
100 kPs 16. 5% ul*s =1 16, 33kPa 100 kPa
208. 15 K 298. 15 K 298, 15K 288. 15 K

As5.1
dRODORESHRBEENE
AS =0
RS AEE IR
__&vapl—{m_sa-ﬂ}(]_{}ﬁ - —1 —1
-&SE"— T - 298- 15 .] mﬂl K

=127.45 ] e mol™! « K!

HEBGORRTERAEIIRE
_ P _ 16.59) ¢« . 41—
AS,= Rln 22 [&3145}(1{1 100)] mol~! - K

=— 14.935)] + mol™* - K™!
S8 (CH,OH,g)=S52 (CH,0OH,1}+AS,+AS, + AS,
= (127+04127.45—14.935) J * mol ™" « K™
=239.515 ) *mol !« K™!
ASS =52 (CH,0H,g) —8.2(CO.g)— 252 (H, o g)
= (239. 515—197. 67—2><130. 68) ] » mol~* + K™?
=—219.535] » mol™? « K™}
AHE =AHE (CHOH,g) —AHE(CO,g) — 28H D (H;ag)
—(—200, 7--110, 52—2X 0) kJ » mol ™!
—~—90.18 kJ - mol™!
AGS =AHE —TAS?S
=(—00180+298. 15X 219. 535) J * mol™!
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=24, 726 k] « mol™!

AGY ] =Exp[ __ —24726

R 8. 31453 288. i&

[5.21] %R T AR SHRIEE L F Rk AR
.

Ke=exp

] —2.15% 10"

C(H B) +H,0{g)—=H,(g) + CO{g)
7 1000 K 1200 K Bf . K © 4351 % 2. 305 & 38. 08, iXiTH kiR
EFEHENGTEHERENEAL M, BIE1100 K Bf R B0 PriE 4
B®K®.
M 4 T,=1000K,T,=1200 K, K P =2. 505,K° =38. 08,
SRS T F A

L~
i a,Hm=—R{ LT )l Kq

T,-7, nKle

. 10001200} _ (3808} . _,
--[ 3‘3145X[1000*1200JXI“LZ.SOSHJ mol
=136 kJ » mol~?

=_].36><1{}5><[ I 1
8. 3145 1100 1000
1100 K & 52 Kif 845 % =1 % 5

K® = exp(2.40) = 11.05
[5.22)] #7100 CF, FHEMMKS=8.1X10"°,A.5~
=125.6] +mol™* + K™', %,
COCL (g) CO(g) + Cl.{g)
(1) 100 'C, faF: 2 200 kPa 8 COCl, BYfF 5 BE;
(2) 1060 CF LR MM AHL ;
(3) BN 200 kPa,COCl, MEBENO. 1 %8 HRE. &

) +In2. 505=2. 40
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-&GC.m=Clu
B (O IERERCOCLY RS R N . BEE e,
COCl,(g) == CO{(g) + Cl,¢{g)
TRy EHNE (Q—an, any an,
EH=(1+Q}NQ
1 (1—a)p o P ap
PHENEWESE R Tha T ta
o [p(C0/p2][p(Cl)/p®]
[£(COCL)/p®]
ap . ap
_4ap®  A4+0)p®  &#p
(1—a)p T (1—atp®
(1+a32®
Lo X200
RABEH 8. A0 =a =100
% iH a=§. 364 X 1075

(2) AGE =—RTInK®
=[—8. 3145 373.15X1In(8.1X107%)] J » mol™*
== 5, 78X 10*] » mol ™!

AHE =AGTZ +TASS
=(5.78%10*+373.15X125.6) J » mol™’
=104. 67 k] » mol™

(3) a=0. 1R LR K, 5

a’p 0. 001% X 260

2 —- — —_— e —B
Ke = 0 ”295,% ~ d—0.000°f x 106~ 2010
B oC,=0,MAHS SRERX, A
Ko __ ér_H_ﬂ?_(L _ _1._)
nK]E - R TZ Tl

—_— — 2 —
@ T, ﬁ,ffmeln 5+ T,
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_ 8.3145 2.0 X 107° 1 »
104670 < P g 1w 10~ T 378.15, ©

= 2.242 X 107¥K !
Bp T, = 446.0 K
COCLABEERC 1VMMERE N 146.C K,
[5.23]1 &M
2NaHCO;{(g)=—=Na,C(}: (s} +H,0(g) +CO, (g)
ERREENMEHFLEMNRS. 4R, RENMAHS 585
xR
(1) LRREMAHS;
(2 lg(p/kPa) 5T KR EX H
(3) NaHCO, B4 RB ¥ .

5.4
t/°C 30 50 70 80 100 110
p/kPa i, B27 3,959 15.50 55. 23 97, 47 167.0

B’ ) RTEGEERp, e
p(H ) = p(CO,) = p/2
BN 9 1148 &
,O CO, 2
e el P
InK® = 2in(p/Pa) — 2ln{2p® /Pa)
OLHS SREXXN  EAELFEAERAE.

o _  AHZ
InK= = =7 1+ C
AHE
FFEL 2ln(p/Pa) — 2In(2p®/Pa) =— —= + C

FRENE FREEH . AFARKC +.8
P AHS

Pal 2R

1 -
O

In




EhE I EH + 163 -

R BRI BN 5. 5, Bl o X 10°K AT R, n (p/Pa) N4 48
tr.fEE 1A 5. 2 BiR.

HHE5.5
%X]DSK 3. 295 3. 095 i 2.914 2. 754 2. 680 2. 610C
]n(PFPa} 6. 7T1E B, 204 9,674 10,919 | 11, 487 | 12. 025
13r
12+
11+
@ 10}
& et
£
B.-
"F_
6 . e . . . ; .
2. 52.6 2.7 2.8 2.930 3.132 3.3 34
1
TKID“K
5. 2
p s — AHE _ 12. 026 — 6. 718
2R (2.610 — 3.299) X 102 K™!
—=— 7703.92 K
AHSZ =— 2R X {(— 7703.92K) = 128. 10 kJ » mol™!
PV TT0R92K .,
(2) ln( Pa) — 2B 4
MR REL fLALVRTITRTC.
w2, 7703. 62K __7703.92_
C —ln[Pa]—i— 22 g7+~ L0502 = 32,13
£V 7703.92K )
In Pa)— P 432,13
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T +32.13—1Inl000

3_7?035"92 K. s g9

P ) 7703.92K  25.22 3345
el kPa) =7 2.3037 T2.303 T/K 10952
o UT BinGp/POMEBIRAR/ D _REELRUAETEE

ISR

p 1 7705.92K
ln( kPa}_

In

SERZE—.
(3) EHEE p=100 kPa R R B £ NaHCO, ]{4rE R

i) ___7703.10

Pal = T /K + 32.13

K.

13(%] = %—Sfé + 10. 952

W28 NaHCO i R i
T = 373.66 K
[5.24] ZE454~47 KBEHEBR,. RN
2C.H;OH (g )=—=CH,COOC,H;: (g) +2H,(g)
HIFELRERKCEST HERXWT .

e _ _ 2100
g™ ==K

BEH473 K i, L BB AH S =—235.34 k] » mol™'. REEBERN
R AHS.

# BERRFA K= 44 67

_ A HS
SRERKRFTR K= —5 5t C
Hik .18

AHP=2100 KX2.303R=40. 21 k] » mol™!
pi4k it K E I8

+ 4. 67




EhE (L2 + 1B5 »

AHE =AHP (CH,COOCH:) +2AH2 (H,)
—2M8H B (C,H,OH)

.88 7 a9 im HE MR /R 4 ALY
AHE(CH,.COOC,H: ) =AHE 4+ 2481 2 (C,H,OH)
—20H 2 (H))

=[40. 21+2X (—235. 34)—0] kJ » mol™*
= —430.47 k] » mol™’
[5.25] EMES. 6 HIRHE, RUTRENKTHT K
BEBEXE 300 CHKK®,
CO{g)+2H;(g) =— CH,;OH(g)

F5.6
C, m=a+bT +cT?
w @ | SHE (25 )| Se(25 1)
6]+ ool ! Trmol T K a b 10* e 10E
I- me]" s K7 ] . ml:"" - K" J . md-—: . K_I
CO(g) —110. 52 187, &7 26. 537 7. 5831 —1.172
H:{g3 g 130, 68 26, 88 4. 347 —0, 3265
CHsOH (g} —200. 7 239. 8 I8 40 101, 56 —28. 68

M AHD (298.15 Ky= D wAH T (298.15 K)
B

=—219.23J*mol™' « K™

=[—200. 7—(—110.52)—0] kJ * mol !
=—90. 18 k] » mol™!
A5 (298.15 K)= > 1SS (298. 15 K)

= (230.8—197.67—2X130.68) J *» mol™* « K™

AGE (20815 K)=AHP (208.15 K) —TA.82 (298. 15 K)

=[—80180—298. 15X (—21%.23>] J * mol™

=—24. 817 k] » mol™!
Ha =EPBHB
B
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= (18. 40—26.537—2X26.88) J » mol™* » K™*
=—61.897 J* mol ' - K™
Ab =2vﬂbﬁ
#

—=(101.56—7. 6831 —2xX 4. 347) X107 %] « mol™" « K™%
=85, 1829%107*] = ynol ™! « K2

Ae = zvscs
B

=[ —28, 68— (—1.172)— 2> (—0. 3265) ]
Y1078 s mot ! « K7#
= —26.855X 107 %] + mol™"' « K™°
SRR R RN SRERNRXEN

AHE (T)=&Hﬁ+&aT+%MTE—I—%&T"

A H2 (208,15 KO B A 0b Ac WBARA B, REBRGTHE
AFI,

1 1

AH, =AHES (298, 15 K}—MT—EMT%?&TS
={—90. 18X 10°—(—61. 897) X 298. 15
—% X 85. 18291073 (298. 15)°%
1

— 3 X (—26.855X10"°) X (298. 15)3] T - mol~!

=—7.5274 X 10*J » mol ™"
HERRRNERHERSHRERNRXE N

AGS (T)=AH ,—IRT — AaTInT — %MTZ — %aﬂ“ﬂ

B OGS (298. 15 K) B Aa.Ab Ac  AH BBRA LR, REBBSH
8 I

7= [—ar(;,;? (T +AH, — AaTInT — %aw—- %ﬂsch] / (RT)

=[—(-—24. 817X 10°) +(—7. 5274 X 10%)
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—(—61. 857) X 288. 15 X1In268. 15

1

-~—2~><85. 18233107 (298. 15)?

f
—%x (—26. 855X 10 X (298. 15)3]/ (8. 3145 X 298. 15)

=20, 56821

AT L4

AH . | Aa 1 1
o T - _* z
InK~=— =T RlnT—FzRM? —I—GR.&CI + I

—7.5274X10" | —61. 897

TR 315 /K T 8. 3145 TR

1

: -3 ¢
+ 55, 3725 X 85 1829 X107 (T/K)

1 O o o IR
+ﬁ><8.3145x( 26. 855 X107 °)(T/K)-+20.5821

3
=%“?-4¢Xln(TfK)+5- 123X 107%(T/K)

—0, 53810 *(T/K)*-+20. 5821

_InK® _3932.1 10— (T
~Tnio = TR 7 44X e(T/K)+2. 225 X107 (T /KD

— 0, 2337 X107 (T /K ) +8. 9387
300 'CHY

nge

3932.1 .
S et —7. 44X 1g573. 1542, 226X 107° X 573. 15

~—D. 2337 X107 X (573. 1522+ 8. 9387
= —3. 5238
300 CHE#F % K®=2 99x10""
{5.26) 5w 3CuCl{(g)=—CuCli{g)AaGS 5T ME &R

ngBE

T
AGE /(] « mol V) =—528858—52. 34 (T/K)g(T/K)
+ 438, 2(T/K)
(1) 2000 K B, A BD A H S ASS (2 L RETE 2000 K,
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100 kPa F P # B &8 Cu.Cl, RS 4r $.

® D En—s={F|
st <[

F

_ {%[mszsssa—az. 34(T/K)lg(T/K)

1438, Z(T;‘K)]} ]« mol~! - K
B

— [—52. 341g(T,’K)—51i'1%4+438_ z] ] «mol™ !+ K"

=[—52. 34lg(T/K)+415. 471 J » mol ' « K™}
AS.2 (2000 K)=—[—52. 341g(2000)+415. 47 ] *« mol ' « K™
=—242.69 ]« mol™' + K™
5GP (2000 K)=(—528858—52. 34 X 2000 X1g2000
+438. 2X 2000) ] » mol™!
=1990.18 ] * mol !
A.H P (2000 K)=A.G2 (2000 K)+TAS2 (2000 K)

=[1990.18+2000X(—242.69)] ] » mol™*
= —483.39 kJ « mol™?

& _ _AG2(2000K)  1990.18
(2) InK ¥ (2000 K) = BT = — B 3145 X 2000
=—0, 1197

K © (2000 K)=exp(—0.1197)=0. 8872
IR S Y PCuCly WBE/RATE Ny, MCuCl AR /R ¥ N1 —

e
4
J"_—— —2
KE . Pe — ¥ (i]
(a-»-&] 97 ?°
PB
_ ¥ 1004y ~¢
EpR 0. 8872 = T =5 1{}0}
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M BN y=0. 30187

[5.27] Tk FAZEBREHELHE

CeHCoHy ( g)mm—C HC,H, (g) +H, (g)

ME R 7E00 K F#4F, KK®=1.51. B4 #i+EETRIERT,
LR HELER,

(1) F i K F1 5 100 kPa;

(2) R EJ12 10 kPa;

(3) R EH100 kP2, HMAKESERERRIFAKEZE
HANYHEBRZH R 10,

R OZEMNELEN N

CEH5C3H5(E) —_— C5H5C2H3(g) + Hg{_g)
ﬁﬁiﬁﬁfi‘ﬁﬁ Hay 0 G
R FHEF  no(1—a) ol nyo

Eﬂ-—-—ﬂﬂ(l_'_ﬂ')
]—a a a
PR IR 3 14+« 1ta 1+«
)
1+« S 2

e _ i @ .

K 1*—11_1." = 1_& 9—1.51
L4+ a p°®

(1) W E ] p=100 kPa,

j
_ 1.51 _
« = 137 T caoorion = O 7756

(2) E K p=10 kPa,

] 1.51 _
* = A 1751 % (107100 _ 0- 9684
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(d) CﬁHsczHa(g) mCEHs(:zHg(g) + H;’(g} HEO(E)

J N R B 7o 0 0 10n,
EEESF‘%W ﬂﬂ{l_ﬂr) n,o ot 10n,
S n=n(1+a)+10n,
1—o & £
S 11+a 11+« 11+e
e
Ke=(11+a pﬂ] _ ot -
1—a p 11 — 10a —a*  »°
11 + & pe
| K° + ;%)+ (10a — 11DK® =0
2 100 _ _
a[1.51+100)+ (10e — 11> X 1.51 — 0
2. 51af + 15.la — 16.61 —= O

a = (), 850

[5.28] ZE— WS H PR RAREH NHCL), 25k B)
340 'C &t , B BNHCUS) AR FFTE i REEmF 86 & 5 H104. 67
kPa; TERREMI N T . &5 A NH]I )M & 48 &) ¥ 4 IE H 4
18.846 kPa, iR B A NH.Cl (s ) ME & NH.IG)BIE & B 1T
340 CHE P E S . BiEHI A48, it —HBRERBEE,

M NHCl(s) 2 miFfEn,

NH,Cl{s)=—=NH;(g)+HCl{g), p;=104.67 kPa
PNH) =p(HCl)=p,/2

o _TPINHH1"pMHCDY [ 4 ]L 104. 6712
kE=[25 ) 5 =) —{akam) —o-omes
NHJ(S)#ﬂﬂiﬁEW,

NH, (s )==NH,{(g)+HI(g), p.==18.846 kPa
p(NH)=p(HD =p,/2
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o [P{NH)rpHD _[ P2 \° 118.8461"
ke=[ s I = 1= sz'] — 2><100] —0. 008879

NH,CI ()1 NH,I(s) R fE ZE . B~ B R B NHy () 7
A NH (O BFEHEE D LARELEE R ., L
K2  pHCL  0.2739

K& p(HD  0.008879 30. 843
Ll HCHCD = 30. 848p(HD)
AR FEBREILHER,.XLF

s(NH,)= p(HCI} -+ p(HI) = 30. 848p(HID) + p(HD
= 31. 848p (HD)

Ke— [P(Ngs) 1 [p(lél) ] _ [31. Bisg(Hl} ][p(PéI) ]

£ F 2 4 4
= 0. 008879
0. 00BBTH
_ {5 o _
pHD = \[Zo—=p 1. 870 kPa
S5 A B B N

p= p(NH,;) 4+ p(HCD) + p(HD
= 31.848p (HI) + 30. 848p(HD) + p(HD
— 106. 37 kPa
“15.29) E 25 CABBHEFRERHCOOH MM HOAc B
AR K O AR, 82 X107 F1. 74X 107° SR F A IS W
HAETHRBEREEIHY),
(1) b=1 mol » kg /"R BB KB ;
{2) b=1 mol » kg ' Z 8 KIE R ;
(3) BB RREN RI=]1 mol - kg "HFRAMILBHIRS
B, TEERHBETA.
8 (1) HCOOH HCOO™ +H*
#H HCOOH 8B B X o, I

= o
K]_:

]—a

2

=1.82X107"
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a==1. 34 107°
S(HY)=ab=1{(1.34X107*x 1) mol « kg™’
=1.34X10"*mol » kg™
(2) HOAc =—=0Ac +H"
BHOAC HERE A o, R

KP =1 =1.74X107°

a=4.16>X107*
B(H  Y=ab=1(4.16 X107 X 1) mol + kg™’
—4.16X 10 mol + kg~
(3) FEMZRRANGFEEN . HIT-REEAH =4 ,H K
RE 1 700 [ INF 55 2 PR B

a{H " Ya{HCO( >
1 — «(HCOO ™)

a(H Yya{OQAc™)
1 — a(QAc™)
BT A~ A B 5 B iR/, 1 —a(HCOO =21, 1 —e{QAc ™ )=

. BT

Kle=

= 1.82 > 1071

KR = =1.74 X 107°

«(HCOO~) _ K° _ 1.82 x 107
a(QAc™) ~ KP  LT74X10°°

4 a(Ht Y= «a(HCOO ™) 4 a(QAc™)
10. 462(0QAc™) + «{OQAc™)
11.46a(0Ac™)

= 10. 46

BIT LA
o _ «(H )a(OAc™)  11.46[a(0Ac I J* .
K = TOAcy T 1—a(OAcy 74X 10
] «(OAc™) = 1.231 X 107°

a(H*) = 11.46 X 1.231 X 107 = 1.41 X 107?
h(H )= ab = (1.41 > 1072 X 1) mol « kg™*
= 1.41 X 10" ?mol - kg™’



EhE KFEFHE » 173+

[5.30] (1) AEBESWH-Z2#FAMNIGERERTFE,K250 C,
20. 265 MPa T, & R H B W K,.
CO(g)+ 2H, (g)—CH;OH{g)
(2) 41250 CHY_E 3B R A AGS =25. 899 k] » mol ™!, 3R
ME R K ;
O AFEHBHAMERS . ELRFETEEHS .. KESH
e FF R ) BE R A B
(D CO M FRE BERESZHNE
T.=132.92 K, p.=3.499 MPa

_ T _523.15_
T B E T‘“Tc_laz. 55— 3 94
_ P __20.265_
Rij‘tthJ PI_PE 3' 499 5- ?9
iR ERTES HCOY=1.10

H. 8k S8 B Nk 5 5 ) 4 5 2
T.=33.26 K,  p.=1.297 MPa

T 523.15 _
R Te=F 3K 3325+8 127

_ s 20. 265 _
WHED 7= Te00kPa 1. 207+800K10-° o 89
HEREFEHETHES p(H,)=1. 08

CH,OH &4k 578 B B s 57 B 3 B L
T.=512.58 K, p.=8.10 MPa

RS 1= Sy 02
*f H B pr=;—;=zgj fgs':z. 50
R EFEE K CH;OH)=0. 38
K, = ﬁggﬁﬁgjﬂz 1. 1&0%381. ogt — 0296
(2 Ink® —_MG2 _ __25.809X10° _ . oo

RT ~—  8.3145X523.15
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K©=exp(—5. 955)=2. 59X 1073
(3 COCgy + 2H,;(g) = CH;OH{g’
KR FF % 5f 1 mol 2 mol
1z i 3P B 1 mol—x 2 mol—2x r

Zn=3 mol—2x

<

B A KGEKPIBI

_ @(CH,OH)
OO LeH ) P
y(CH,;OH) p
Pe
y(COp [y(Hg)pT
$° p°
a
3 mol — 2x .
1 mol —z [2(1 mol — I)]E{_E_]E
3 mol — 2x 3 mol — 2z pe
_ x(3mol — 2x)* [J_b__)‘z
40 mol — x)* | p®

, e I(Smnl—ZI)’_’_E_)fz
B i K= =10.296 X 4¢1 mol — z)* |-.pe

e K® =2.50X10"% 2 =100 kPa, p= 20. 265 MPa {4 A £ &,
» G

:@_]"ﬂ
pe

= 0. 296

K,

]
7

{3 mol — 2x)?

o T — 1440.68
2 x = 0. 9037 mol
REeYh FBeEE RS
y(CHOH) = ——2% —— - 0.9037 __ _ ¢.7578

3mol — 2z 3 — 2 X 0.9037



#5E% da F &

BEAXAWN

1. &
F=C—P-+2
X, 2"RBENSFTRERFTEE. EARATEETURHE RS
EHRAE NMBEEEIHGERGEE L5 . EHHE) . HEN
F=C—FP+n
BERE . EAMIEEZEWMAR UWRIEBERHGER. WX
A HESF R
FFr=C—P+41
| 37 2 4 3
T== RS - M T LR TR RA B R RERVXERR
2. FLAF AL (B 6. 1)
ne nP

L 1 ]
x}h IP.n =

M 6.1

B
n" Xy — Xm.o

5 =

H Lpao — I;
I A — B — a
EE n o Tn IR, F i ZR,0 Lp
e e § —
n* + n T — 7%, n" + n° 8 — 28

ﬁq:‘ 'Ia.uﬁﬁ%,ﬁ.ﬁﬂﬁi}aﬂ,zi 53‘5'] j“J ﬂ!ﬂ W*Hféﬁﬁﬁ rﬂusﬂﬁ 5’}5[}%
o, HHB R E.



= 176 » PEEFIERS

ARG B RS RN WIRL AT AL 0

A

m__q _ e — T,
m Was — Wa
AR E

(6.1] #HHTHFHERAPHNAREC HEP KEHER

(D L) SHBRISREE;

(2) CaCO,(s) 5 H A= 8 CaO () W CO, (g ) T4 s

(BONHHS()HMA—HEZHNESFHF . HEHTREY
NH;: (g) 71 H,S(g) 3 F#;

(4) B{F BB NH; ()R H,S(g)5 NHHSG) T4 ;

(5) L B FEERA LR AHO FICCI, 93k 8580 F
(BFEEREG.

] (LC=1, P=2(—1TEH.—S#. F=C—P+2=
1—2+2=1,

) PERBS=3,F—MbEREHFLE,FLUC=2. P=3(Z
AEAR, — TS, F=C—P+2=2—3+2=1.

) PHBS=3, F—THLEVPHEFELE.ZFH - HRERBX
B p(NH)=p(HS), B AC=3—1—1=1. P=2(—1EH,—
AEH)., F=C—P+32=1—2+2=1,

(4 BHPS=3, F—TILETHFE . BHFEERB X R
M C=3—1—0=2, P=2(—4@EHM,-1T45#H). F=C—P
+2=2—2+42=2,

(5) C=3, P=2(_"41®H#). F=C—P+2=3-2+2=3.
(EAEREDHR W NxHEBHEF =C—P+1=3—-2+1=
2,

[6.2] EHBEFTEAOMBERE BIFE 90 CHFERAE
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SESH A ph =54. 22 kPa M ps =136. 12 kPa, WA AL ER
RESESY.SHEHHEAE Nr,,—0. IR E-XRSHS5 mol, F
90 CTFTRS-EAHAEL®E.FHFSAHEERN ye=0. 4556, 3K,

(1) T EABEE e REEBOES p:

(2) FEMNS . HAEDEAE g 20,

B (1) R R ARA R 2 IABLA LY ya o W

_ Ps _ Zeps

P 2
P= pa + pr = xapA + TRPE
== (1 — zp)pa + apps = pi + xp(pr — pad

i

_ Tubn
I ok + zmpi — A
_ 136. 12xs
0. 4556 = e oo X (136. 12 — 54, 22)%n
S 4 BT N FE 2R AR r5=0. 2500
EMe REE N

p= pa + zm(ps — pa
= [54.22 + 0. 2500 X (136.12 — 54.22)] kPa
= 76.595 kPa

2 RESEYRHNBE N SHEHHEGENR I () F
(1), M
n=n(g) + n(l)
R+t BdHA-HRAERN
xnon = ypn{g) + xgn(l)
BT L4 xpoln{g) + nQ)] = ypn{g) + zpn(})

n(g) _%py LB
BB ES YO T

A EATH R, ATRE 6. 2 /R

n{g) _0.3— 0. 2500
n{l} 0. 4556 — 0. 3

== (, 3213
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ﬂ(l} HEI}{IH.I}—I'H}'_—H(EJ[_?HHI'H.H}
L

| _In{g}
IR X0 M
& 6. 2
& A n=n(g) + nl)
R 1L 5 mol = 0. 3213r¢1) + =)

n(l) = 3. 784 mol
n{g) = 5mol — 3. 784 mol = 1.216 mol

‘16.31 BE4FERHUAETREMES. 3 B,

HRHAEHRTEP S S L. 08
MFaX AR AHELR.

B OGHNAASRMES. 28
B IE 2560 WS BRI AT BB HIE
ERABEEE. HEKBARRE, KR
P ARy .

g~ B X CIE SEB0 . 4 B 42 6
MARZSOCERPER . 8MHK
MEEBERS 2, ERAFEA,BE,
FE 3 % W 3 3 AR | .3

H S RAETHE, AaERER].

AB T2 . S(EX)—=S(5%), FEHMAIFHEHL.

BC 4 . S(A#)=—=S(5H) . B HEN F M.

CD L . SGRE ) =588, WLERPMAUETENL.

EC 088 . S(RSH=—=S(H =), 5L 5 i 48 L B E 1738 1k i
5

EF 328 . S(IEAR )y=—=SRZE ). B3 5 A% 5 5 K 3 L i
2 .

EB L& S(HAFH—=SQEZ), B8 EXH#HHBEZ TR
HE B R ARk il 2k
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B R E TRV, AhERE N1,

CG BE .SOEB)—S(8&K) FRFH . AN RERMNES
Bl 2% .

RG LR . S(ER)=—S(HH), LEF &, M ETHPRK
SEML .

GE B :S(EAR)—S (&), 128,18 & I1E 27 6 8 J&
AREDITLHE .

EhHEEAN=HE, AHEHRE RO,

B S :SER)—S(M)—SE X)), EFX . A8 . 5E5HK
=AEF .

C ESHEHB)—=S(HE —SEH) . B BE.IER
=

EE .SHEH)—S(BphH=—S(EX). A& EFX.EEK
= A1

G A S(ER) =Sl )—5S"F), ZHEBRE K.

D EBmARCT.—=1314 K, p.=11. 75X 10° Pa), B EE D
AU ERHESHEFE.

[6.4]1 EHHX . EEO CTHREKHMAMESESINR
54.22 kPa #1136, 12 kPa, WHOE AHEBRERSY.

BL200.0 g HEM200. 0 g ZER THEENIBERF.BE
H—FEATI CHRERSY. EIER CTEHRRERED,
CIP

(1) EABEBE DR, G A S, S0 8 R e 7

(2> FEAREEIE Dad, AT L B E — BN r 8 R i
fal 2

(3) R0 92.00 kPa B} , RGN S- B PV 45, I HRVEH R
iy WA EARERE LT

i OO FABHREFERNE , 2ao .3 TP NREL
SHALH RS ERBE R 57 5.
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M(A)=92.141 g * mol, M(B)=78.114 g * mol™!

_ m(AY/M(A)

LAY i (AY/M(A)+m(BY/M(B)
. 200. 0/92. 141
T 200.0/92. 141+ 200.0/78. 114

Troe=1—Ta.c=1—0. 4588=0.5412
R FF & 7= A4 < e, BT A M6 4 B 5 R 3G Ak 89 A JE A ) » P
LIS AR R
P = pPatpp=xacps Fxrups
=0, 4588 X 54. 22-+0. 5412X 136. 12=198. 54 kPa
(2 S EH BRI EH

Tpe _ Ifs
& pi + xelps — pi)

SRS RN, T AR SN RS R AR R AR, B
MBE=IB.0™ (. 5'11-12o

={. 4588

Mg =

. 136. 1223
0-5412 = T4 22 F zs(136. 12 — 54. 22)
xa = 0. 3197

Bin — MR ENRER TR A 0.3197,
(3) "MK 1 p=92. 00 kPa Bf
p=patpr=zapi +xape =pas taxs(ps —pa)

p—pL 92.00—54.22
'E — — _
HRAR = b5 — pi 136, 12—54. 23 O 4613
_ xppd  0.4613X136.12
|Ham ya=E == 5500 =0, 6825
| n(g) __*B,o—Ts
FLFT 30 i) — yo—ns
n(g) _0.5412—0.4613 _ .. .

n(l) T 0.6825—0. 5410

_m(A) , m(B) _| 200.0 , 200.0
X n@+aD= g ST army ~ ! 52,141 7 78. 114

= 4. 7309 mol

mol
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R EMREYE »(0)=3.024 mol, =»{g)=1.707 mol

[6.5] 25 CHHEE(A»-KBIRGS-BFHEEEREASE
EHESEAERANERMEFS 1 xR,
6.1

0.4 | 0.6 | D.B |0.9510.58, 1.¢

Jy [ 4] .1 Q.

=2

po/kPa | 2.90 | 2,59 | 2.37 | 2.07 | 1.8% | 1.81 | 1.44 | 0.87 0

Pu!’k]:‘a_l o 1.08 | 1.79 | 2.65 | 2.89 | 2.91 | 3.09| 3.13 | 3.17

(1) BMEZENEA-ARBAERESSTERLE BMAL
B AR

(2) A AN zs0=0.3WRKETLHKES p=4.16 kPa T ,5-
ﬁﬁ#ﬁjlzﬁ aﬁ?ﬁﬁ%ﬁéﬁﬂ ¥a ﬁ?ﬁ*ﬂiﬂﬂra;

(3) ERESS mol, FE p=4. 16 kPa T A B P # &, 40 ¥
HAPENBE SE L ISHP RN AR E HELT

(4> L3RRS 10 kg 7£ p=4. 16 kPa T X F V48T, S48,
R g REA?

B () HERRETERENES, p=patps MM
HIE ye=pu/p MFES6. 2 FI7R,

#5.2

o Y 2 0.1 0.2 0.4 6 0.8 |0.95 | 0.98| 1.0

p/kPa 2.90 | 3.67 | 4.16 | 4.72 14.78 | 4.72 | 4. 53} 3.8 | 3.17

by L ¢ 2943T0. 430310, 55140, §0460. 61650, 6821[0. 823?} 1

M6 4 EH\EHG. 1. L6 2FHMEN-HAFHE.
p-xe EBR B MR, ONER Ly oM

p-ye EEIESHZL  SHET F RS
AL H S A2 E R SR WAL .
pa-ze TEEB A WA E SHHEARXRZE;
o FEBRHNIESHAME R RE;
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BG4

(2) p=4.16 kPa it , H# 6. 2 M E 6. 4 P &EH
x5=0.2, y=0,4303

3) RS SYELAWMBEe S Bk,

HEU I n*‘ig}
Tp=0. 2 T8.0=0.3 ye=0. 4303
#He5
H(g)_IE.u_IB
AR 2D~ yi—n
n(gy_ 0.3—0.2
(1)~ 0.4303—0.3 O 1975
X n{g)+n({l)=5 mol
Bt A a(lY=2.829 mol, »n{g)=2.171 mol
i kiabis: 0k Liigi b

ne(g)=yan(g)=1(0. 4303 X2. 171) mol=0. 9342 mol
SHYAENY YK
nalg)=n{g) —np(g)=1. 2368 mol
(4) TIRER BE R B 2 Ma=60. 096 X 10 kg » moi™*, /KAY
BRI R h M:=18. 015X 10" kg » mol ™!, M8t za=0. 2, +{
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FHERGTR’AN
M =z, Msr+ (1) My
= (0. 8X60.096>10 *40.2xX18.015X107°) kg = mol™’
=51. 68X 10 *kg - mol™!
FHot yr=0. 4303, SHHEHE KGR A
M(g)=vyalgdMasrys{g)Ms
= (0. 5697 X60. 0951073 +0, 4303 >18. 015
%107 kg » mol™!
=41.959 X310 kg » mol™'

m{g)/ M(g) Tno,—Ts
| —— =
AL AT AL m(l)/ MU} ¥s—Zs,e
m(g) M{g) xmo—ze_41.93. 0.3—0.2
() — 2> ye—7me 51,6870 4303—p.3 0 6236

X mg)+m()=10 kg

By LA m{1)=6.159 kg, m{g)=3.841 kg
[6.61 101.325 kPa TR (A)-BERMBIRKNS -0
K63 i
6.3
/¢ 160.0 | 102.1 | 104.4 | 107.5 | 113.8 | 118.3
Zu 0 0.300 | 0,506 | 0.700 | 0.900 | 1.000
i 0 0.185 | 0.374 | 0.575 | 0.833 | 1.000

(1) B HS-BFoEEE-H R,

(2) MWHE LR BHRF re=0. 800 BLAH MWL A 5
(3) WE ERIEAED ve=0. 800 BN
(4) £ 105.0 CRS- BT HPRENARR L
(5> 9 kg K530 kg BSMEA LM REETE 105. 0 CaBF# AT,
S.BRHANERESELDS?

"

(1) S-BEHPNRE-EABINES 6 Pra.
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120

p=101, 325kPa

116

112 |

t/'C

108 |

104 |

100

A6 6

(2) B xp=0.800 AEHE& S WAL AEE T o &, HBFIT Y
A 110. 0 CHFRBAHM M .

(3) FE2a=0.800 EFR A S SALRME T & K, BB X B
B 113.0 CBRSHEMEA.

(4> 7£105. 0 CHEAK PR ESHER WARLFRHEETYy.c W
E LS AEE B ve=0. 10, W AAH B xa=0. 55,

(5) 7K HTBE /R & % Ma=18. 015X 10 " kg » mol ', BRI
BEJR SR & 3 Mp—60. 052X 10 *kg » mol™'.

ny = A 9 mol = 499, 53 mol
M. 18.015 X 107
__ g — 30 _
"8 = N T B0.053 X 1073 mol = 499, 57 mol
n = ny + ng = 999, 15 mol
5 B A4 Tn o= B —=0. 500

"A"l'ﬂa

105. ¢ CK . F#r, AR ve=0. 40, BH B Fxs=0. 55, H
FLAF 3 0 50

n(g) ITpo—Te_0.500—0.55

n(1)~ yg—xp, O0.40—0,500

G. 5
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M n{g)-+n{l)=599. 15 mol
MU EBARBY
n{g) = 333.05 mol, n{l) = B86.10 mol
WA AR W cs=0. 55, 2a=1—xp=0. 45,2, (1), na (D3 8 J5
WS A SBHNYENE. HAHKRE
m(1)=n (OM,+ns(DMe=xan (1) Ms+ 2213 Mz
=[(0.45X 18. 015 X 10"*4+0. 55X 60. 052 X 107%)
X 666.10] ky
=27. 40 kg
S B B
mig)=m—m{1)=[(9+30)—27. 40] kg=11. 60 kg
[6.7] BERK-EMELEI CHR-HILHHILEBRENOH
R w(EB R LCEBMBTK)S 715%: L. GKETER,
69. 9%,
(1> 7£ 30 T, 100 g F B 200 g K TE B 00 B 5115 ¥ - W 2 4
B, AR R R &7

() TEERBEHEPEFINAL00 g EB XX D452 058, P
RS TR E S

100 .
B ARARSHEN w =15 55=38 3% RERSE
R AR A B 6. 7 iR .

miKR) m{ER)
1 ] J
wil,»=28.75% w(S)m33. 3% wil;»=69.9%
B 6. 7
R AR A

m(KB)Y _ wl,)—w(8) _ 0.699—0.333
m )y *® w(l.)—w(L,) 0.699—0, 0875

m (AR ) =0. 3985m () =(0.5985X300) g=179.6 g

=0. 5985
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m(ERE ) =m—mOKE)=120.4 g
(2) BHEPEHEMA L0 ¢c XM, EH S SHM w(S)=

200 . ‘ ‘ \
2ﬂ0+2ou*50'0/'5° HTFEERT, LA G4 mERFAT(HE

6. 8).

m{KE2) m{ER)
w{Lll‘:= . 75 % w{$) = ﬁlﬂ. 094 m{L;)zlﬁg. 94
6.8
BAEFAFENE

m(KEB) _ wly)—w(S) _ 0.699—90.500
m(E)  w(l,)—w(.,) 0.699—0. 0875

m(KE)Y=0, 3254m{ 1) = (0. 3264 X 400) g=130.2 g
m(ER)=m—m(KE)=269.8¢g

(6.8 K-RTHARGEEWNETIEEH. #£101.325 kPa T, &
AL E NL9.7 C, TG WL B A =M d5ad 8940 R
w(HETROEENT0.0% .8.7%.85. 0% .4 H350 g K150 g B
TR RANESTE 101 325 kPa B A F Bk, 6 .

(1) BEERIEXE] I8 S . RGE AL T H T 80 i 77 72 L0 R 2
HEEEREL?

(2) YBEHAB SRS LFARR,.RELTHEHEHTF
ABER? HABRSEIE DY

(D K-RTERKMER |F7003
BEmMEG. 9 Fimx.

BERMEXRIARXBEGEXRET
RSO, RELTHEHE REH (A G\
A AKBECLOMBTERE0L,).H
HRGEEBELRS FLARSA * * #TH

v (5T D
BAwL)=8.7% R THEEHEN s, s

= 0. 3254
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w(lL,)=285.0%,

350 g K150 g R THERMNBER . HRFERS BARN
150

— f— 1]
w(S)=1:01r 350 0 %

FLAT BN -

mOkBY _ wd)—w(S) 85.0—30.0_
m(B) —wil)—wi(l,)  85.0—g.7 07208

m{ R =0. 7208m ()= (0. 7208 X 500) g=2360.4Z g

m(BTHE)=139.58¢

() YERBEHILBINA L ABENREL T HEHA
MHE#, WHASTE T wL)=87%.SHERTH(G)=
70% ,

m(KEY _ w(G)—w(8) _70.0—30.0_
m(By  w(G)—w(.,) 70.0—8.7

m{AK =10, 6525m ()= (0. §525X500) g=326.25 g

m{(SHy=173.75 g

[6.9 BET-HMBASHIERRA P
S-BEEARE-SREME S 10 iR, 8
P A~ X Y - B9 4 ¢

B IRABMBETA-BABTBEA

1
X /:\

X5 - A wn B
I Eﬁﬁ*ﬁgiﬁﬁa 6. 10
[6.10] A THAIIER AR PR, ¥ 86. 0 kPa [

A TRKESHEE. CHEREATERENHB [ N B0 TC,80
CHAMEIMESED 47. 3 kPa, KK

(1) S AHETH R (A PEMBE R 80);
(2) BmBloo kg iR E  FEHBLKAKESEZLTR?

0. 6525

N
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B (D pCE) = p(H )+ p (B H)
PHE)=p(E)—p(HO)=(86.0—47.3) kPa
=38.7 kPa
_ p(HIIE) 38,7
y(BE)= ) =25 5 =0-45
(2) M(FBHE)>=92. 141X 10 *kg » mol ™}

MHO0Y=18. 015X 10 * kg +» mol™*

_m(FFZE) 100 .
n(lﬁﬁ)—M(mx}—gz_ T21% 103 mol=1085. 29 mol

. n{ B F)
YR I =T3S 1 (B0

_ (1-0.45) X 1085, 2
0. 45

m (H,0)=n(H,O}M (H (1) =(1326. 47X 18. 015X 107*} kg
=23. 90 kg

‘6. 11] HFH.OWA),CCLBIWMMBESESHRENX
EmMETS. 4 Fim.

HA

B A

mol=13286. 47 mol

3 6. 4
t/C 40 50 60 70 B0 90
pa’kPa 7. 38 12. 33 19. 92 31. 16 47. 34 70.10
pu/kPa 28. 8§ 47. 3 60. 1 R2.9 112. 4 149. 6
MEAERZEALERE.

(1) 8281 HO-CClL, RGN . W = & o <H$ HO.
CCl, RSO EREEMBEERZRME;

(2) MWE PR BEHREIE 101, 325 kPa T #1368 4K

(3) F R Ky vu (& CCl MIBE/R 3 80O ) H,O-CClL, S £ R &
YI7E101. 325 kPa FIE BB HBIS0 Cat. FF i8S b kK, R ik
BEeSEOHR;
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(L) PR ERSPHESHZE 70 T, SAHA R W7

(5) LRSEBESYS AL B CClL, LB BRBE, I
Bt S AH 2B 1Y 40 4] 2

B HEBAYEIRARZEENRS S iR,

#£6.5
t/C 40 50 G0 70 80 sT
pa/kPa 7.38 12. 33 19. §2 31.16 | 47.34 | 70.10
pu/kPa 28, 8 42,3 60. 82. 9 112. 4 149. 6
pkPa 36,18 | 54.63 | B80.02 | 114.05 | 159.74 1 219. 7

(1) HO-CCl, R&E K. .M =& af < HEd HOA),
CCLIBYMBSAREELESREMALFE WL IOHE 6. 11 Fix.
(2) BEEESFE 101,325 kPa THIH R SEEN66.5 C.
(3) REWFE10L. 325 kPa T{E W15 80 Cih F Frif 84
&K FERHBETRAETKESC BN, HESHIE R
Al 6. 11 ¥ pa R H 80 CHIK M E R
p(H,O) = 47. 34 kPa
p(CCL) = (101.325 — 47.34) kPa = 53. 985 kPa

53. 985
101. 325

(1) BESKEH 70 CH
p(H,0) = 31. 16 kPa

70 ‘CHWy S AHEH L
101. 325 — 31. 16

(5) 6.5 C R SEE., L CClL, @B A, &
6. 11 A {8 66. 5 ‘CBE p(CCL) =74, 16 kPa (F| i —se{E Bk 4 &
B AR A .y 24RE, 18 Origin 3H).
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74.46 0. 735, y(H,J) = 0. 265

y(CCl = o132 =

250l

0 : N " "
10 50 60 70 80 90 A B
t/C iy

6. 11 Ae. 12

‘[6.12] A-B WA S EHERSHH-BEY-6HEm
E6 12 ia, RIBEE THEMATHXE . EXLHAENE
SLPDEEHREFARPMETEHEXR.

WM SHEXAVEHMANT.

HX 1.8 . 2HE . F=2,

HME 2. BEL L, WHETHE,.F=1;

X3 ERL . AGFHHEINHE . F=1;

MK 4B L BOWMEELHRE . F=1;

HES:BHEL.BEOFAHYHEX . F=1;

MK 6:AG) BE)BFHEHK,F=1;

bey R AG)HMMPBEEMHLE W EA HBEEAREKZR;

ee, RRBGIMMABMEHEL . LREB RBEE SR,

ce, REBGIHBRABERELZE,;
dABBOBFAORMISHRERS,

de; BBAMBT B M REF £,

KR e, f HERFMH, L (HR A w.)-+Bls)=—=1L,(#H RN
w,, ) =0,

KPR ae, g AV, A(s) + L, (B Dw, )=—B(),F=0,
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[6.131 EHE2ERE REREKANAB 4 EER
SHBMEG 13 fin. HHEEHENBETEXCR . EHZEMEL
HoHRES N, b BRERSHINE,

IR ARSER BEEX,

2 X AFEAEEGREE, 8K

SEA4A R RSB RHEEZHEAHTERX.

EBMa SMBEESRHEEEX T - S8, FHTFEE KW
AT, AREN W AEERR, E S EHAKRMAE T S0, ¥
R, A RAEKX,

RENG SRR e S0, B _HEH, kB 5 EAAERH
B, BB, SBMHASTHKE . BES SHET .

o

-k

*
- '\ A
/ | i &
) w
o
A ws B o
A 6. 13 B 6. 14

REE D6 BRSNS EMEMES. 14 BiR,

(6. 14] HEBHESBSEHR.BENEERL.EHEAETH
HBEANA-B ZHAEREREAHE MES. 15 AR, IHEHEK
R E X BN REHRNERNREX.

R IRXIEEEE.AHK;

X ABBEEER(ERE . HERB A BRTHEIEWRR 48

SERBESHEBRSEEE « FHT-HK;

4 XEBSERSESEER WHTHKX;

SR NEBEK. SEBEBRWNHTEHX.
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W b3 0 — 2 4R WA AR R b

AB A E AR IR E S0 RS 1 /
R ach BB WHALRE RFF | R

AR B TF 5 A P 0 T 752 9 0 6L AR, : e
T def B AG.BGYHWIHEER /5\

B, Bn A RET BBk SEEEE L

ML AN B ke SEEERMAR.

L6. 151 =088 3 R4 He-Cd # B 7R & R1S. 15

e 16 Fis, AN HEBEHNBREH, ZHE ERBEHXE,
W EZHEHEMES & iR,

F6.6
BEK B & A | IR
1 | WL B | HWL+EEEp
2 | BB 7 | WL EEERY
3 | BEEEkp 8 | Bkt EHEB
4 | BdEY 9 | EEREPHREEHSY
5 | WL EEEC

K P eabe TR EIIER. AHEE&Y ZABVH, B & EECS

0, & LA TREWITE:
LCA A w) + T (s H A w ) ==—=RUA LA w,)

KPR def R=ARFW . BRL. EEK. BEER =T,

BHESNO. EHE A TREETE:
LB w) +BGs . AR I w, )=a(s, HR K w,)
[6.161 HA-B _HAEEREMBWES. 17 iR,
(1) #HEEHXBEFENIH)

() HEBPH =R EZHE LB L THRER =FZ
(6] By 8 - 47 3 28 4 nT 7

(3) i EPRE S Rarb.c B=TRER %ML, N
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BB AL,

el el
B8 5. L6
B () SHEXAENEE 7 .
*6.7
HMEX #H & H X H &

1| WL 6 |HWL+EAHES
2 | EEEKa 7 {TEWLTESHEY
3 | EEER 8 | EAFEEet+BEHEER
4 | BEIEET 5 | BEEp-EEEY
o L+ EEF

(2) KFtkdef HEBL.BEREKR. BFEY ZAHLE. SHFE
Ao, AL EHTFTRE-HFE:
AR w) Y6, HB N w)=—=f,H KN w.)
KPR ghk = TH PR L. E e EIEAR =V,
HHEEHF0. EWE LHF T AYHERE:
L{EH RN w. y=—0(s, LA N w, )+ B, H T w:)
(3> BB N asbc HETHEGHIE S H2RENE 6. 18 Fon.
[6.17] HRA-B A ERERGHEWES 19 in . HWEE
HMENBEEMA, ZfA% LB FEXR.
B SWMERALIEG B R,
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4
’
AR &
[ 3 ¥ p 7

5. 18

KR abe HEBRL, . BHL, . ERE
THETH, HEHER 0. R EF T RF
T

L, CEH 8828 w,) +als 80 A w.)

w=[_, (4H B K 1w.)
K kdef ABHL. B K. FBEKL

= A, ER 0. TS LA TAE we

BT - B 6. 19
L. (BN w0 i H ws) + B, B R w;)
6.8
HIX H & X H O
1 BWL 5 1 EWL +ERL
2 B o 6 | ML +EEED
3 B p 7 EEE L+ EREa
4 | HWEL +-EEHE B | EEEa+EARFER

[6.18] FIATZI¥IE HEMHBHLH Mg Cu —HRERKER

GAE.FRHEENRBEM.

Mg 5 Cu 35 S5 25 648 C.1085 C, AN RFRE
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EEYMg,Cu MgCu, , H 85 SEW H580 'C.800 C., LR
SEACSHINEZEES =FEILBRBAY. KEHESYN
#H o (Cu) B IL 48 S Ry 3 3594,380 C;566%,560 C;60. 6%,
680 C.

M EXETRA®E A.(Cu)=583, 546, A, (Mg)=24. 305,

_ 63. 546 _ Ly

MgCu MER  wCu) = s — o0 8876
7

MgCu, IR, w(Cu)= oo 248X2 g5 g5oy

63. 546 X 2+ 24. 305
REEZHIELHAEMBES. 20 R,

200
1000 l 8
200} 5 A
£ : g
= ool ) 6§
400 - 10
¥
200k 4
0 Zlﬂ' 4Iﬂ G g0 100
Mg Mg, Cu MagCuy Cu
w(Cu) /(¥
B 6. 20
HEHEXMEMES. 9 iR,
F: 6.9
HE = I X &
1 WL 6 B L +MeCu, ()
2 W L+Mg(s) 7 Mg,Cu(s)+MgCu,(s)
3 HEL+MgCuls) B ML +MagCu,(s)
4 Mg (s)+Mg,Cu(s) 9 B L+Culs)
5 W L-+MgCuls) 10 | MgCus(s)+Cu(s)
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[6.19 LUARFBELEVE [ 2 5 -
- LA A 6. 2D R B A T a, N
bocodee. frg BORE MBS \\‘\

BB RAERH, MR L L
BHEERBAN, M gmamat, | | ]
A5 0 SR AT, B A AR e | ) [
HRBE TR, SN B RYE, Ay [ |
BITE. YRENESHMEREN.ZZE " Y w N
AR, NP =0, BE HRAE,
EHBMAMATEE B —THEE
Y, A T B GET

REBR abedoe, fog WHEHBUAE 6. 22 A 7R,

Lk

r{--+

—_—ta—y

. = A C B
P 6. 22

[6.203 A-B SRR ESAEMBES. 23 TR, HHE&8
KB EH,. ZHA EHEEHEXE.

% SHEXHEEBEMEE 10 FR.
=M abe F = F-H .
B RN w)—AG)+ A BELEWC.(s)
=R def FB =AREH .
BWERR A w) +ABELSWC. O=—FB2iLaP C.(s)
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#F6.10
HEX H & { FHE M F
1 | HFH 5 |HEW4+B(s)
2 (BB AL § A +ABELSGHC (=)
5 FR+-ABELEY ; FBELEYC,O+FRBELS
C,(s) #C,(s)
Fa
4 ff{"xﬁﬁg*“% 8 [AREASHC.G)+BE)
4

. <k 5 ght R =¥ &
BHHEREANR A Sw,) FBG)—FrRELE¥WC.(s)

3/4
f
2z 3
a 5 - B
6 7
A Ci Cs B
we
K s. 23

Ee6. 24

[6.21] XA-B - TEERSHEEBIMESG. 24 FiR. fRHEF
EHEMNBEENH.HEHREIHN=HEE =T HEELE.
B SHEEHESZINZES 11K,

F6.11
HE o & HEX o E
1 | B 5 | EE+THRELAIWCE
2 | B 6 | BEHK -+ B B BCe)
3 ik 2 416 7 | BB+ BEEESWmCG)
4 | BEABEEE 3 | ERER+RBELASY CG
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E*E%ﬂbfim_:,*ﬁipﬁ:

W AR w) — B E & a6+ FEELEGEC3G)

ZiE def L= A E4 .

EBHERYw) +EHERRO—FRBENXETYCE)

[6.22] HHE6. 2 P _HAREELHBAZHENE
EEHESHEKMNHEHFEXE.

M ZHXHERWES 12 /R,

Fho12
HE #H F K H &
1 |E% E (BRI ABELEHC.G)
2 |EEtEals) 7 |HBHE+BG)
3 |IBE+EEE) &8 |EAEEe+EEBC, ()
4
5

BRI BCG) [9 EYC,O+FRELRTWC: ()

BHE-kaHmC ) 10 1 BGOAARBEHLEHC.()

ZEHAER abe L 8 ZH Y- -
B AR w)—BBEE )+ EPCi(sD
ZHR defS LR =AHH -
BB w)—E8WC. O+ ABEHSTHC. ()
E*H%Ehk L%Eﬁqlﬁ:
BREBREYw)+BGG)—FBE2LSPC.(s)

1 1
? i
6 dfe ik
4d’e f 10 4
zaa c 9 [ cl g 1%
8 a
A G C: B A T, C B
4
wH wE

B 6. 25 i €. 26
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[6.23) FHEHEG A _HGERRRAMBENEFHENF
WA R =HANBTFEXR.

i HHRMEENFES 13 /R,

F6.13
HIX | H 5 MR | A
2] & | WER+-tbEawmC. G
2 B o (s Y, B+ B
3| BB EEE ) : Eﬁ?“(5}+$ﬁ%m%%
. BHRE+-ABELED ] AWMELEHC L EY
C,(s) C.(s)
5 | EmE-—4ayc.s) 10 | Bis)+4LEHC, (s

=R abc DRI ZHHE .
W AR w) —RBEE oG+ FEELESHC, (s
=HHgR def FI=ABEH
BWHARN w) AP C.H—FRRBELEP C (s
=AELk ghk _{:’_E‘]E*ﬁﬂzﬁ*

W (RN w)=—BY+ 459 C. ()

£6.24) 25 CHy3E-7K- 2 BE RS0 004 57 i BESOIE w Yo I 3%
6.14 PR 7R .

6. 14

¥ 0.1 1 0.4 | 1.3 | 4.4 71 9.2 ]|12.8 17.5120.030.0

p) BO.0O | 70.0 | 60.0| 50.040.0| 35.0 | 30.0 | 27.7|20.5

2B | 19.9 | 29.5 | 38.

-2

45.6 | 50.8 ] 52.2 ; 52.5 1 52.3 | 49.5

¥ 140.0150.01 53.0 E-D.{)F?D.[} 3&.{1'9{).0 95,0

7K 15.2 |11.0| 9.8 | 7.5 | 4.6 | 2.3 .0.80| 0.2

B | 44,8 139.0} 37,2 32.5]25. 4 17.7 9.2{4.81
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(1) i =8 - aHEE.

(2) 1l kg FREA12: s MWESAKMABSH (FEHOIF N
AZLTHRE Z A BERGBFE —BAH, O 5 8 4
o] 2

(3) WTERZLE.E1kgwGE)=60%,w(Z B —40%
EHRPMA I kg K. AHRNBEESERAE. EENHARD wCGE)=
95. 7% ,w(HK)=0.2%,w(ZF)=4. 1% . RIKBFEERHZ
BEEL R BB (BEERBH B LEERHSEOER?

B () =Z=4dioFgsEEmEs 27@ .

C.H:OH L2HOH
0,190

40 AVAVAVA 60 VA 50
AVAVAVI W) AVANS: W,
YAV VAVAVAY T YAV YAV VAV WY
AV AVAVAVAVAVYA D7 AVAVA TAVAVAN

N/ CAVAVAVAVAVAVAN 8025 NON NN

"AVAVAVAVAVAVAVAYA AVAYAT VAN AVAVAVA
100 WAVAVY, N/ WAVAVAVAVAVAVAVAW
0 50 49 60 80 100 O 20 40 S8 890 100
CsHe w4 H,O C;H, wrh H:0
{a) (h}

B 6. 27

2) ERHEN122: 8 HNESKHNESHK . ZEARNB 6. 27
WS H. BEMAASZBE WMESSESS, KR ZBTHG T B
. LS, K#HARMARX, S, SHBRA, w(FE)=20%,w(Z
B =52%,w(K)=28%,

(3) FEl kg w(E)=60%,w(LBE)=40%MNBEP. WAL
kg K. R RS ERE 6. 27b)hQ A, KEEARD

1 kg X 0.6
2 kg

wi(FH) = = 30%
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kg x 0,
w(Z, ) = L ngg 4 = 20%
w(AK) = % = 50Y%

W FEERE GBS 2700 d P &, Ha i B i
wiF)I=95.7%, w(K)=0.2%, w(ZB)=4.1%
PQEZELSWHLERET TR S, A EXEBREH N KER AR,

REAMARMROESPEEN, B R
wi{FH)=0.1%, w(lBy=27%, w(K)=72.9%
m(KBR) PQ
_— PQ _f, 50.0—0.2{, _
m(}'ﬁﬁ)—m(ﬂ)ﬁ-ﬁ*— 2><?2.9~—U.2 kg=1.370 kg
m(Z B =mOKE)w(ZBE) = (1. 370X 0. 272 kg=0. 3599 kg
0. 3665

ﬁﬁﬁ$=m=92 5%
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1. g
Q=zF¢
2. BB BHERH
e Qs

fa="7 G’ Zﬂlza=1
3. 5 KB
o 5 G=%
R = KeaG=
B 500 3 Kea= 5 =R
e S e 5 o An="

4. WIRFH SR
An=AS(1—A v ¢)
5. MRFHE M ZESER
A =y Aq, + v AQ
6. CRR RO B F R R G
T

vy AD _
Ly == A ¢ = =
m m

7. BRBHROBEEE
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o

A

a = ——

A7
8. HMEAE FTHFHYEE. FTHEERF. FYHERERE

HEENE T FREE
ay= (aF @)V =7, :—; b= vy 4 v

HrFanENET

Yom (YO
BTy R

be= (B B
BB AR

an=a%=|7s E’%J

9. BWTREREFR- R RBEER LK
BTEE =2 3 bk

(= Iy W 2N Y lg¥y=—Alzyz_ | VT
10. AGa ASa A H, RQ. . EMNXE

AG, = W! =— 2FE
3E
ASL =zF( ﬁ)?
AH., —— 2FE + zFT( %]P

Q.. =TAS., — zFT( I

E
),

11. HERT % 7 2

LT R 2 0= > wB

B

RT y
F= Ee - Fin ]:BIﬂﬂi = E(EH) - E(ﬁﬂ)
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=Eﬁ(mm—Eeuﬂm‘EIMIh$
B

e XA SR 0 L 6 A S ELIE{E .
12. EPS5KCHXLE

) =)
E zf' an

13. EREERSREAR
FHRBERENN HAE e —REE

my ECH) = E° (i) — il COERA)

P e (LA
14. P B HRH
p(HY=E(F>—EM®M. B
15. Bt AE e 3
) =EH,¥E>—EFR)
16. SEFREH E
E(EHEBE) =EMERABRE) + IR+5(W (B

S

[7.1) A4ESHR®MCoCl, B, Edrmfikee A, 858
15 min J5, @ (1) EHB LBFEELHERKNCu? 2) FHREEL
fleth B £ EFBA 27 C€.,100 kPa FRICLg)?
B EdHRSMEERN
Q= Jt = (20 ¥ 15 X 60) C = 18000 C

(1) B R B Cult 4+ 2e —=Cul(s),z=2
HENEERQ==F18
£ — An(Cu) _ m{Cu) _Q

w(Cuw) — MCOOWCL)  zF
Frl feBEs EHTH Cu IR B N
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(Cuy =@M Cui(Cu) _18000X63. 546X 1
e oF 2% 96485

(2) PN 2C1" —=Cly(g) +2e ,2=2
B CL(g) R BESE.N

e MnCl) _ V) @
~ w(Cl,) T wWCIpRT ~ ZF

FrLAZE R B Cl(g) BN

vl )_u{Ch)RTQ_lxs. 3145 300, 1518000
T 2Fp 2 X 96485 X 100000
=2. 328 dm?®

{7.2] “EBETREERIIER, AEBRRITT. B —h
M BT Mg PEEL b R EE AR PR RBIL C.99. 19
kPa BYH,(g) 95 cm®; fE R Bt VLiRAg 0. 8368 . APV T B I
SR R BT ET R R A E L2

2 H, () RS, N2 ds B AP d i M () B9 P B 69
B

g=—>5.927 g

3

An(H,) = “~n
MENFERQ=F¢ RQ=1It1§

;. — zFE _ n(Hp)=F _ =FpV ()
ot wHer w(HORTY
Hes BT P RERMBRENNR
2H++‘ 2E_—-hr[-]2(g), z =79
gl 1, =PV (Hi)  2X96485X 99190X 95X 10°¢

DT W(HDRTE  1X8.31452292. 15X 3600
={. 2079 A

ERBRITRTH Ag BB HEMNEY

_ m(Ag)
An(Ag) = M(Ag)

i I >FE _ An(Ag)=F _ m(Ag)zF
i t = T T T lAgy WA@M(Ag)
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P Bt BN BR PN
Ag++E#HAg1 z =1

B ;o m(A@IZF 0. 8368 X107 <1 X 96485
ETwAgYMARY 13X 107. 868X 107X 3600
= 0. 2078 A

Sl Ml ¥i9HE.8

1:1_.__”512=9-_§97'_942'0-2079A={1.2{1?9A

[7.3) RBaEaM/ANO, Bl B —EafEE, MmE
BRtR b 1. 15 g M A AR E B R P Ag" WS BBW AT
0.605 g. 3K AgNO,; il PRI (Ag I (N ),

® FAERREBAR AREZEWMTHEBERM:

Agtt+ e  —= Ag
HBEETH . REESBRENY Rt R (RN

_ m{¥r,Ap)
n{B) = ~3ras

NEABREAERPArTHEERLS T 0. 605 g, ARFFE P, L
HE%YEHERANO BT BH&X, LI NO; T HAR
KRN EAGE) R

_ m{Ag”)
n{f) = FCAD

. . na(f®) m(Ag*)  0.6805 _
bk e(NOD) = 2eS = (R, Ag) — 1.15 ~ 0 526

t(Agty=1-—0.526 = 0. 474
[7.4] HRESRHEEKC KEE. SBHE100 g BRP Y
KCl 0. 7422 g, IR TRAOB SEB I N Cl- KN 4 W
AgCl(s), RR W Al KRR N Ag —Ag" +e7, Ag™ + CI7=—
AgCls) , BEMN A Ag+Cl =——AgCl(s)—e™, HAB—EBTHEG,
MEHEABITHIET 0.6136 ¢ Ag. FWAOHBEXERE 117.5
g A KCLO0.6650 g, IR KC BlEP A (K F(CL),

A
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M EWERT, FB X K AR A A, A AT, B R B & KCI
B9 L

m (KOl =T (RCL)

w(H,0)

_ (117.51—0. 66593 X 0. 7422
- 100—0. 7422 g=0.8737 g

BGE R, R & K AR

_m (s ,KCD
n{8) = =37keDh

EERE,HRXEK MY ENES

(B ,KCD)
n(#8) = =3 KeDh

ERRE, FMRE K9 5 AR EEUR b KT 8L H R SIEM,
4

iy o _m (%, KCD) —m (# ,KCD
(i )=n(If) —n{(#)= MECD

0, 8737—0., 6639 . s
= 74.55] mol=2. 787 X107 °*mol

g BT T B L B R R M R 6 B

_ m{Ag)
n(HL) = MAg)

FRULKTACl fIE B85
S(K”::_E%;:n(%iifg(;&g):g._ ?g?x;f);i;%w?. 868 _ .\ 4o
t(Cl"Y=1—1t(K*)=0.51

[7.5] FSBHRBHEMCuSO, K. AN E 100 ¢ HH P

410. 06 g CuSO,. FB—ErtEG, MG it Hrilo. 5008

g Ag, 3840 A%k X % W E 54. 565 g, H & CuSO.5. 726 g, AT

W CuSO, FEPH £ (Co™ (807 ).

R OERHS FMBREAMERE, MERT HIBRES

CuSO, HIm RN
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m(H,0)w (CuSO,)
w(H,0)

(54,565 — 5.728) X 1¢. 06
o 100 — 10. 06

BOR BLHT . AR X & Co? B R A Y

o (#,CuS0,)
n(8) = 3 CuSo.)

HEE. AFREE G RN Ry

_ m(#,CuS0,)
"8 = SR CusOy

El'ﬁﬂﬁ‘]ﬁ%ﬁﬁf”ﬁ@%ﬁﬂ@ﬁ%

m(ﬁg)
n(H) = 2 M(Ag)

BHEMSE AREC"YRMHBHELRS Cu™ HEHTCu
HLAR AT S, 8
n(E)=n () —nE)+n(H)

_m(#%,CuS0,) —m($&,CuS0,) | 1 m(Ag)
M{CuS03, ; 2 M(Ag)

 [5.463—5.726 , 1 _ 0.5008

=| " 159.8086 12 <107.868) ™ol

—6. 673X 10~ * mol

AT LA Cu® F0 SO B 5+ %) 8

24 =”(E)=EH(E}M(1&‘-E)
HCu™) n{H ) m(Ag)
_2X$.673 X107 X107, 868
0. 5008

t (SO )=1—¢{(Cu**)=0. 713
"[7.6] FE—THEP,F0. 03327 mol + dm*HIC4ACI, Bk
B A 0. 073 mol » dm B LiCl B, =iz mE —18
BHRE. £5. 594 mA FENA LM T AL ZE  AEAKHH T
B, A E—HEREWMN. 39576 s UE . RELEBTHRNE THEHM

m(8f,CuSO, )y =

g=5.403 g

=0. 287
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ERHLYT 1.0 com MBRATPNEHNEE. HEEIRIER
B 25 CF,CACl, BHEF B (CEHFIL(CL ),
M1 002X107dm WP ECAS " HYyENER N
n{Cd*") = ¢V = (0. 03327 X 1. 002 X 107°) mol
EFRLCAT N Cl- BT B9k
ey QICH) _ n(Cd**)zF _ VzF
(O ==—~5—="F7" ="h
. 0.03327 X 1.002 X 107% x 3 X 96485
— 5.504 % 107 X 3976

((CI7) = 1 — #(Cd** ) = 0. 566

[7.7] S H 25 CB{0.02 mol » dm *KCl Bl S &G
0.2768 S » m™ '~ S PIE AR .12 CHyRI NIRRT
453 O, R —Aa B P E AREARAHERERE N 0. 555
g +dm P CaCl, I . MBBEEM 10500, HHE. (1) HEW®RE
¥r:(2) CaCl, A B FH;(3) CaCL, BN /RE FE,

8 () B EEH

K= /A, = «{KCl) x R(KCI}

= (. 434

— (0.2768 X 453) m~ = 125.4 m™"
(2) CaCl, B AIH F £ X4
. K:cll. _ H(KC].} =, R{:KC].)
k(Cally) = prm Gy = —  R(CaCl,)
= 0. 2768 X 453 o | -1, 1194 S + m~!

1050

(3) CaCl, BBIRHBE /R FHE N
wk(CaCly)  #(KCIH) XR(KCI])
c(CaCi,) ¢(CaCl,) < R(CaCl,)

_ 0, 2768 X453
(0.555/110. 9834 ) X 10" X 1050

=0. 02388 S » m? » mol !
(7.8) ©D©%125 ‘CH} 0. 01 mol « dm*KCl M E SR

A {CE.C].E) -

S +»m?e* mol™!
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0.1 Sem™, —HFMPRLILHER, 7 25 CHMEHEHEE A
B4 Q. R —BFHMPEAFBEEABRBEFE SN R 0 0005
mol « dm ¥, 0. 0010 mol *» dm ™%, 0. 0020 mol « dm~*#l 0. 0050

moel » dm ™ 1 NaCl Zik, 3 I B BH 4+ % & 10010 £, 5494 .
2772 Q1123. 9 Q. B XBAMHES R LB H R NaCl BIEE/R B FE,
i IR E AR X 0.0005 mol « dm™?,0. 0010 mol » dm ™3,

0. 0020 mo!l « dm 3F1 0. 0050 mol « dm* ) NaCl ZE i W BEI/R B 7
$§}5“§3 ﬂm,lndm,z \Am.:! xAm.i*mu
«(NaC) _ «(KCl) X R(KCD)
c(NaCl) ~ ¢(NaCl) X R(CaCl)
_ 0.141%484 R

= 0. 0005 X 10°% 10010 >~ ™ * mol

=0.901251 S+ m?® » mol™!

__ 0.141x484 PR
BIE  Ane=5 o105 5i0d © ¢ ™ * mol

=0.01242 S +* m? » mol}
0. 141484

== . i —t
Aoy = 5020 X 10° X 2772 © ° ™ - mol

=0.01231 S« m?® * mol™!
0. 141 X484

ﬂm.lz

A= 5 050X 107 x 1128, 5 © * ™+ mol™
=0, 01209 S » m? « mol™!
ERBABEBRY, RBAHES

An=A3 —A ¢
HHEEHNEFRIESFENSEENEIFBRE LA ATRELS,
|

A = 0.01270 ~ 0.0086195 v ¢
FR LA A (NaCl) = 0.01270 S « m? « mol ™!
[7.9] E & 25 C #f AT (NH,Cl) = 0. 012625
S «m? ¢ mol~ !, (NHf )=0. 4907 iR FEAS (NH ) BAZ(Cl7),
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B OREARLAT =TAT B
Az (NHP Y=~ (NHI ) AY (NH,CD)
— (0. 4907 0. 012625) S » m® » mol ™!
== §, 195X 107*S » m? » mol ™'
BFHE TR IBATE/R AT (NHCD =A7 (NH ) +AZ(Cl) , 18
AT (C17 ) = AZ (NHLCD — AZ (NI )
=(0.012625—6.195X107%) S+ m® « mol™*
=86, 43X 107°°S » m? » mol™!

[7.10) B H25 CHIC. 05 mol » dm *CH,COOH ¥ K H
SR Y¥%3 68X107S em!, HECH,COOHMNBE E e« LRB N
BK®, FBEHTEAESENBIERZR 7. 3. 2UREH).

2 H M AT (HY) =349, 82 X 107* S + m? « mol™!,
AZ(CH,CO0 ™ )=40, 8X107*S « m? « mol =", A}

AZ (CH,;COOH)Y= A5 (HY )+ AL (CH,COO ™)

= (349, 824+40.9) % 10798 » m? » mol™!
=390,72X107*S * m® » mol~?

i Ad(CH,COOH) == Eggﬁgg;{;
=7,36>107*S « m* + mol ™!
GO i
K9=1“_:><c‘;, = o188, 0081 80910

[7.11) 25 CHHFHR ST HO0. 141 S - m 'R KC FHHEA
— BB, MEBRBEEN25 0. AR -SSR PEA O]
mol + dm*AYNH,OH ¥ . MG 8Bl k2030 Q. FAI#E7. 3. 2(J&
e R IR NHOH MRS IEEEHRKC,

% NH.OHBFBERERERNY
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_&(NH,OH) _ x(KCD X R(KCD)
A« (NHLOHD =] 6/ ~ 2 (NH,O0H) < R(NHL,OH)
0. 141 X 525

== . i . ]}
01X 10° X 2030 = * ™ *mo

=3.647X107'S » m?® = mol ™!
ERBATNHI ) =73.4X107*S » m? » mol ™', AR (OH )=198. 0
XK107'S «m? » mol™', I
Am (NHLOH) = AZ (NH ) +AZ(OH™)
=(73.4+198. 063X 107*S + m? » mol™’
=271. 4X107'8 « m* » mol™!

‘  ANH,OH) _ 3.647X167% _
BT LA = A= (NH,OH) 271, Ax 1071 U- 01344

o @ _ c _ 0.01344° _0.1_ .
K = X 8= 10 01344 * 1 — 1-831x10

[7.12] B425 CHAKKEFRK.=1.008X107",NaOH,
HCl # NaCl § A7 57 52 F 0. 024811 S » m® » mol™',0. 042616
S e m? e« mol V0. 012645 8 + m? » mol™!, K25 CHEKMNBE
*,
B RERTHBIER.H
Ae (H,O)=AZ (H Y+ AZ (OH™ )
=[AZ(HD+AZCI )]+ [AZ (Nat )+ AT (OH )]
—[Am(Na™)+AZ(Cl7 )]
= Am (HCD) + A3 (INaOH) — A7 (NaCl)
= (0. 042616 +0. 024811 —0. 012645) S » m? « mol™*
=0.054782 S » m? « mol ™!
WKW Y — TR R R K BT B iy e (HL.O0) , KL B BE S o,
L _ AH0) _ w(H,0)/c(HO)
Az (H,0) A= (H,0)
i) ac(H,Q) = c(H*) = ¢(OH" ) = K¥2:®
W ,c®=1mol *dm *=1000 mol - m~*, FFL}
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o (H,0) = ac(H,O) A2 (H,O) =K¥% ® A2 (H,O)
={(1.008X 107 ") x10°X0, 0547821 S « m™*
=5.500X10"°*S ¢« m™!

[7.131 ©#125 CH AgBr(s) M B K,=6.3X 107", #]
Fi& 7. 3.2 3BT ¥ 25 C AT FI48 3 s /K BE &1 B9 AgBr R
KERKNRESR, HENEEEKKGHFEGRBET. 123,

B OEFEB AT(AgT)Y =61 92X 107" 8§ + m* * mol,
ACBr )=78.4X107'S + m® » mol~*, M

A (AgBr) = A2 (Ag™ )+ AS (Br)

= (61.92478. 4) X107*S + m? » mol ™!
=140.32X107*S « m? « mol™*
BHR W Agt # Br 99ERER 9 AeBr BIMRE F ¢ (AgBr) W
c{AgBr) = c(Ag*) = ¢(Br™) = KY%®
B c(AgBr)& 4 B AnC(AgBr)==AT (AgBr) R
i(AgBr) =c{AgBr)}A.(AgBri=m=c(AgBr) A7 (AgBr)
=K1/ © AT (AgBr)
=[(6.3X107 )X 10°x140. 32X107*] S+ m™
=1.114X10°Sem '
B AgBr By SRR, 1) AgBr K BN ESELF LA
Yy e, S 3 i) B AR, T LA
k{AgBr &) =n(AgbBr)+x(H,0)
=(1.114 X107 5+5,. 500X 107 ) S+ m™*
—1.664X107°S s+ m™!

[7.14] BH2 CHEBREKBEEARZENRIL. B7X10T
Sem™ !, ERMEBRAKNBFERNEXIOS m ' BERAWH
BHCO, —RES, AEMERBEEN KT =4.31X107", X 25
CEBEMEMRE THERE RN AL (HY) =349. 832 x10™
S+m?r»mol ', AZ(HCO; ) =44.5X107*S + m? » mol™’, J+H Ik
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ERER WO .

M HEAETHEHCO @i — i Bm . BRRERENm

o_ _« ¢
K% = T bt 5
: _ A _ k(H,COp
i 2= qmr =T
ke (H,CO)
I @ = A
¥ EAICABRE Y B EEL S, 5
[E(HECOE)] z
KEZ e > £ _ EE{HECOS) . 1
€0 * 08 T e Az )y —w(H,COAz < B
cAy
(H.C(}) x: (H,CO.,) «(H,COD k(H, O,y
| A At et EANLAA S i ALE At T4
I Ay +<A::)2K S0 AT 1+A::KGCBJ
th B ¥ ] 18

£ (H,CO0 = «(H,CO, i) — ~(H,0)
= (.87 X 107* —6X10°%)S -m™t
= 1.81 X j107*S + m!
A7 = AZ(H*) + AZ(HCQ, )
(349.82 + 44.5) X 107 S+ m? - mol !
354.32 X 10°*S + m? » mol~!

I

I

Bir 14

o 1.81x10
394. 32107 ¢

1. 81X 10~ |
X . m"
Hgsq.32><10—*><4.31x1n—?><1a00J mol + m” .
=5.348%10 “mol « dm~*
[7. 15]) BUHETASEROE TR, (1) 0. 025
mol « kg "NaCl; (2) 0.025 mol = kg ! CuSO,; (3) 0.025
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mol » kg™! LLaCl,.

ﬂ (:].j X;jl:!:NaC].jbq_=b_=b12+=112-—='—1u

I =3 bezh=-100.025X 1*+0.025 X (—1)*] mol » k"'
—0. 025 mol « kg™

(2 X F CuSO, b, =b =byzy =2,z =—2,

I=%[ﬂ.ﬂ25><22+0. 025X (—25*] mol « kg~'=0.1 mol kg™’
(3} Ed‘q:LaClarb_p—bgb_:Ebqu-=312:_=_1.,
I=—%—[D. 02532 40.075 X (—1)* 1 mol - kg™?'=0.15 mol + kg™

[7.16] HHA#EFE-.RERHRBAAITH 25 TH 0. 002
mol + kg 'CaCl, B P Y(Ca**) . 7(C1 )R 7, .
B BHAETRENRN
i =%Ebﬂz§=%[0. 002 X 2°4-0. 001 X (—1)*] mol » kg™
=0, 0045 mol « kg '
X F AR, - R AR AN
lg¥, = —Az* VT
B LA
lg7{Ca®*)=— A2(Ca’*) /I = —0. 509 X 2* X 0. 0045"*
— —0.1366
¥(Ca?*t)=—0. 7301
g7 (Cl7)=—A2*(Cl7 )+ T =—0. 509 X (—1)2X 0. D045"?
—= —0. 03414
7(Cl7)=0.9244
MY TEERTHR

lg¥i=—Alzyz | VT =—0.500X|2X (—1)|X0. 0045 2
== —{, 06820
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Y. =0.8545
[7.17] MAERE-RKRERBREAXHE 2 CHNTHEER
FEIY, (1) 0.005 mol « kg™ '"NaBr; (2) 0. 001 mol - kg™'ZnS0;.,
B Q) BERAETREN

I =%Zbﬁzﬁ=—%{0. 005X 1°—0. 005X {—1)*] mol » kg™
= {1, 005 mal » kg™’
FREFEEETFH
lg¥s=—Alzyz | VT =—0.509% |1 X{—1)] X0. 005"
=-—0.03599
7. =0. 9205
(2) BHWEFRES

I =%—Ebgzﬁ=—%[& 001X2%40. 001 X (—23*] mol » kg™’
={. 004 mol » kg™!
PR THEER TN
lg¥i=—~Alzsz_ | v T =—0.509%|2X (—2) | X0, 004"
=—0. 1288
7 =0, 7134
"[7.181 25 CHIAES#1Ba(10,), FEMiK R Ry IR MR N 5. 46
X107 ' mol » dm™, B UK BEFE K RABEBEAR . EHHE
BERTE 0. 01 mol « dm ™ CaCl, BB P HIFRE .
B @ Ba(l0y), EAKTHIEREN o, 0. 01 mol «dm 3
CaCl, BEPHERE e, BRBHE. T Rex=b. ABa(10,),
KPP TFIRET B

ID =%Ebﬁzg

=%[5. 46 X107 X 2*°+2X5.46 X107 X (—1)*] mol « kg™!
=1.638X 10 *mol « kg™
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HPHRFRERT Y. ..

lg¥io=—Alz_2_| ‘\frf_u-
= —0. 509X {2X (=13 X (1. 638X 107 %)
=—0. 04120
7, .+=0.9095
LU HBEERK, A

_ ¥(Ba*t)c(Ba®t ) 10, ) (10))
K‘F‘__ EE X (fe)z

—in 3
4 X (5. 4;:11:&10 Y 4 898X 10-19
fFECaCl, D, ZE Ba(JO), W FREM TR, M H 5 785

I, R

dc}
(c®)3

— 3
_"'}':h:.ﬂl

={), 9095 X

I, =2 Y bpeh=-2[0.01X2%+0. 02X (—1)*] mol « kg™
={. 03 mol » kg™
Ba(10:), ZECaCl, B PP HIE FIERE T 7l

N /
lgyl:,1=—f1|z+z_ | '\.-'" I'_[ == — 0, 504X |2>{ ('_"'1) i x 0. 031 z
= —0.1763
Y1.1=0.6663

Ba (10, £ CaCl, IR THBEHEIRK.,N
_ Y(Batt)c(Ba®t) ¥ (107 lc*(ID;jz 3 Aci
K*"_ CE' X {EE)E yi‘l (te ):
it BRI AK PERRIE CaCl, BFRHP,BallO), B K, WEATE,
Bril BacIO:), F£0.01 mol » dm 3 CaCl, BRFHBERE 5

_ [ (c® }EK“]“’* :( 13X 4. 898X 1071}/
‘1 175, 4% 0. 66637

—=7. 453X 10" *mol » dm ™3
[7. 19) H ¥k Pb { PbSO, (s) | Na.S0, « 10H, O th ME &
|Hg,SO0,(s) |He?E 25 CTHRHEZEH0. 9647 V, B EMEAHE R R

mol » dim™?
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FLTAX107V e KL (NEXHRMEN; (2)HHE2 ClEREMN
I8, Gy 8.5 0 A H o L B B, 304 1R 77 38 fe e BY 322 S B S AR Qo
B ) B REENA

B AR %Pb(s)Jr%S()f' (tﬂiﬂ)——*%PbSDJs) te-
% %Hg;SOJ,{S) e~ —~Hg (1) + SO (HFD

™ A %Pb(s}—l—-;*ngSO.‘{s)"—*%PhSO‘(s)—|-Hg(1)

) BTFHEBEHz=1,5E
AG, =—2FE=—(1X964853¢0, 9647} J » mol™"
= —93, 08 k] » mol™*
AS, =zF(3E/IT),
={1X964851.74>107*) J» K7' » mol™'
=16.79 ]« K"'' » mol™
AH, =—zFE+:FT(3E/T),
={(—1X96485:< 0. 9647+ 1 X 96485 X 298. 15
X1, 7T4X107%) ] » mol™!
=—88.30 kJ *» mol™!
Q.w=zFT (3E/ dT),
= (1} 96485X 298. 15X 1. 74X 107*) J » mol !
=5. 005 k] * mol™!
[7.20) Hi3Pt|H,{101. 325 kPa) |HCI(0. 1 mol - kg™ ') |
HgCL(s) [He MHEINBE SHBET RXEN
E/V = 0.0694 + 1.881 X 1073T/K — 2.9 X 107(T/K)*
(1) BHEBEMWER; (2) 25 CEER R AT AGaArSaAcF w1
BEoipER A F AT RREE T ENQ ..
MO ERPEARREEN

20 %Hg(lﬂl. 325 kPa)—H* (0.1 mol » kg 1) +e"
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SRR %HEzClz(S) +e —Hg (1) +C1~ (0.1 mol « kg™

b1 i 57 07 %qum. 325 kPa)—F%HggClz(s)

—Hg (1) +HCI{0. 1 mol - kg™*)
(2) YEEH 2B CH. . AEHXERP
E =<(0.0694+1.881 <1073 298. 15—2. 9X 107 X298, 15*) V
=0.3724 V
m (AE/dT),=(1.881 X107 —5.8 X107 *T) V« K™!
fCARE# R, 3
(aE/dT), = (1. 881 K107 —5,BX107%x298.15) V - K!
=1.5173X107*V « K!
R FEEif=1,5E
AGy =—2zFE=—(1X964850.3724) ] » mol™!
= —35, 93 kJ « mol™?
ASw =2zF(BE/IT),
= (1X96485X 1.5173X107*) J + K~} e mol™!
=14.64 J+« K !+ mol™!
ANHy =—2FE+2FT(IE/IT),
={(—1X 96485 X 0. 3724+ 1X 96485< 298. 15
X1,5173X107%) J » mol™!
= —31. 57 k] *» mol™?
Q...=2FT (IE/IT),
= (1> 96485 % 298. 15:X1.5173X107*) J » mol™!
=4, 365 k] » mol™!
[7.21) SHbAg|AeCl(s) | KCl B3 | Hg.Cl,(s) |Hg A B 7
ISR

Ag + '%‘HEEC12(S)
B2 Ch, B ENEAH,=5435 ] » mol ™', 4 R B L 2

AgCl(s) + Hg
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W Se/J » mol™ «» K7 45l . Ag(s), 42. 55; AgCi(s), 96, 2;
Hg(1),77. 4;Hg,Cl,(s),195. 8, ki H 25 CAT ey fiRRY B3 R &
HRHEREREN.

# HELKBETREEBEMENAS. A

AS,= [96.2 + 77.4 — % > 195.8 — 42.55] J-K™! - mol™!

= 33,15] « K™! « mol™!

W e, P 2R G AGn A

6G,= AH, — TAS, = (5435 — 298,15 X 33.15) ] » mol™
= — 4449 J » mol™!

_AGs _ 4449
zF 1 X 96485

[_;g' _OS8._ 33.15
ar|,” zF  1X 96485

[7.22] FEHMPt|H,(g,100 kPa) |HI & {(a(HI) =1}
|1, Cs) | Poor, 47 30 F 75 4 o it B B
(1) H,(g,100 kPa) +1,(s )==—=2HI {a (HI) =1}

V = 0.04611 V

Ak =

VoK '=3.436X107*V « K™

(2) %Hg(g,lﬂﬂ kPa}+—%~Iz(s)=—HI{a(HI)=l}

MARTLIEEM BDRETERASBENN E® AGT
K%,

M () REBESBEREXRBEST LG {Pt]=0.535V,
E®[H" |H,(g) |Pt]1=0. 000 V, Rl B ¥z ¥R R B H 24

EC=E®[1I |L,(s)IPt]—E®[H* |H,(g) |Pt]=0.535 V
BB TFRBRN =28

AGS = - 2FE® = — (2 X 96485 X 0.535) ] » mol™*

=— 103. 2 kJ » mol™!

— AGR, _ 2FE® _ 2 % 96485 X 0.535
RT — RT 8.3145 X 298.15

InK2 = = 41. 65
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KP® =1.226 X 10"
(2) R SEMmENKNERE X5
E® —=0.535V
{B 0k o fih LY RORR TR B B == 1, BT

AGE,=— 2FE® =— (1 X 96485 X 0.535) ] » mol™!
=—1751.62 k] *» mol™!
e  —AGS, 2FE® 1 X 96485 X 0.535 _
InKe® = —r = "RT = "3.3145 X 208.15 _ 2082

K2 =1.102 X 10*

[7.23] EAEISREBASBH, RRER N EBRER N
a3 >4

B4R NH3(g)+30H_—==-—%Nz(g}+3H20(l)—|—3e_
B 4% %Oz(g>+%H20(1)+3e—=m-30H-

1 e I NH;(g)+%Dz(g)===%Ng{g)—i—%HzO(l)
wH B RREE AR E AR REL AR ME 25 CM
PRMERENE,

M O ERBEAYENGEBTIAEARTOHER AGS
(kJ » mol~') 4 B % : N; (g), 05 HO (1), — 237. 1203 NH; (g),
—16.45;0,(g) 0 T UL B E MR ERFKENEHAN B
A H

8,6y = [% X (— 237.129) — (— 16.45)] kJ = mol™

= — 339, 2435 k] « mol ™’
BiRENNETFERES =3, LR AR s 05

pe __ OGS _ 330243.5
zF 37X 96485

[7.24] 5 F5)4& 68 b A0 B 5 A, 3F 5 W BUTE B BRR Y

V=1172V
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BRI,
(1) Pt|H,{p(H;)} |HCi{a(HCI} |HgCl, (s} |Hg
(2) ZnlZn* {a(Zn® 3} | Sn** 4+ {a(Bn** ) 1,80 LaBn® ) ) | Pt
B GON::R Ay
PR H:(p)—=2H" {a(H*) } + 2e~
FH % Hg,Cl; () +2e"—=2Hg (1) +2Cl~ {a(Cl™ )}
kL fib B2 b
H; (p) +HgCl (s)—=2Hg 1)+ 2H" {a(H* ) }+4-2C1~ {a(Cl™ )}
HASPURBEESE, N B mpshi sy
g — go _ RT &H)HIC) _ pe  RT 2*(HCD)

2F " p(H/p° 2F " p(H,)/p®
(2> BB RN
TO AR Zn(s)—Zn** {a(Zn®T}} 4 2e~
KB $% Sn*t {a(Sn*t) 1+ 2 ——Sn?t {a (Sn®*t) }

EH b 52 RE
Sn't{a(Sn'*)) + Zn(s) —= Sn®* {a(Sn?* )} + Zn?t {a(Zn®t)}
T3 by, i el Bh# A

RT, a(Sn*Y)a(Zn®t)

— 59 _
E=F zFln 205n)

(7.25] SHTREHBOBMERN. VAR 7. LURHE)
BRI 25 CH & HEM KR sl R & f b A & 8K T H ik
R, RV A& RNEE 8 R#T.

(1> Pt1H,(g,100 kPa) JHCl {a (HCl> =1} |Cl,<g, 100 kPa) |Pt

(2) Zn1ZnCly{a(ZnClyy=0. 5} |AgCl(s) |Ag

M (D BREMNS
FA H,(g,100 kPa)—2H"{a(H* )} +2¢~
EH 1% Cl,;(g+100 kPa) +2e™—2Cl ™ {a(Cl ™)}

WK R H.(g,100 kPa)+Cl,(g,100 kPa)
—=2H* {a(H")}+2Cl" {a(C17)}
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BELKSRSIRNERAE. Mnbazis
g po _ RT) a*(H*)a’(C17)

2F " [p(Hy)/p® 1 p(Cl/2®)]
_ge _RT, a*(HCL)
2F 7 [p(H)/p® 12 (CL)/p® ]
BEAHEARALK.#
E=E®

EHMBE®ClIICL) |Pt]=1.3580 V,E°[H" |H,(g) |Pt]=
0. 000 V, ir LA
E=E® = E°Cl” |Cl,(g){Pt] — E®[H* |H,(g) |Pt]
= 1.3580 V
W SR B R TR B =2, T L
AGy=—2FE =— (2 X 96485 X 1, 3580) ] » mol™"
=— 262.05 kJ + mol™?
AG<0. BRI RERH#ET.
(2) IR IR
B % Zni{s)>—Zn** {a(Zn®*) | +2e”
FH & 2AgC1(s)+ 2o —=2Ag+2CHa{(Cl7 )}
H, i 2 IoF
2AgCl(s) +Zn(s)—2Ag +Zo* {a(n®) } +2C1 7 {al(Cl )}

E—E® *—%g—.ln[a (Zn™ Ya? (ClI-) ] =E© -%%lna (ZnCly)

HERB/BECICI |(AgCI(s)Ag)]=0.2221V, E®(Zn**|Zn)=
—0, 7630 V, B &L

E= E®[Cl- |AgCi(s)|Ag] — E® (Zn™ |Zn) — %—;lm(ZnClz)

B 3 _8.3145 X 298.15 ]
= [{J. 2291 — (— 0. 7630) DX 281 w5 |V

= 0.9940 V
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AL R AR B TR BER =2, LA
AGu=— zFE =— (2 X 96485 X 0. 394¢) ] » mol **
=—191.81 kJ - mol™!
AGL<0, L R B E#1T.

[7.26] EHTHERBRAORMRN. AR 7. 1URH
POMEE A2 CRERBMMEE EHNR NI BRRKEN
FroRB T BRIP4 EM I NERE B RIHETT.

(1) Cd|Cd** {a(Cd®*)=0.01} || C1” {a(Ci™)=0. 5} |Cl: (g,
100 kPa) | Pt

(2) Pb|Pb** {a(Pb¥* ) =1} || Ag* {e(AgT)=1}|Ag

(3) Zn|Zn** {a(Zn® )=0.0004} || Ca** {a(Cd**)=0. 2} |Cd

B () BE|KEBA
PHAR Cd (s)—=Cd?** {a(Cd* ) =0. 01} + 2e
BH 45 Cl,(g.100 kPa) +2¢ ——2Cl~ {a(C1)=0. 5}

SN Cl,(g,100 kPa)+Cd(s)
——»Cd** {a(Cd2*)=0. 01} +2C1~ {a (C17 ) =0. 5}

E—E® — %In[a(CdH ya?(Cl7)]

HEBEC[C |CL(g)|Pt]=1.3580 V, E®(Cd*|Cd)=
—0. 4028 V,
E® = E®[Cl™ |Cl,(g) |Pt] — E® (Cd** |Cd)
= [1.3580 — (— 0.4028)J V = 1. 7608 V
ER LA

E=[1. 2608 8: 3145 X 298. 15

] —
S 20 XIn (0. 01X 0. 5 )] v=1.838 V

SR AT R TR B =2, T
AGo=— 2FE =— (2 X 96485 > 1.838) ] - mol™'
— — 354.7 k] = mol™!
AG< 0, MR B RE B R HE4T.
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3 anezzFEe _ 23X 06485 X1. 7608

RT ~ 8.3145x298.15 o797
K® = 3.38 X 10%
(2) BRI R

FE Pb(s)—Pb®" {a(Pb*" )==1}+ 2e”

B A5 2Ag(s)Y +2¢ —>2AgT {a{Ag™T)=1)

R, L B2

2Ag {a{Ag*)y=1}+Pb(s)—=Pb*"  {a(Pb**)=1}+2Ag (s>

stz

HEBE® (Agt|Ag)=0. 7994 V, ES(Pb* |Pb)=—0. 1265
v, |l
E® = E®(Ag* |Ag) — E® (Pb* |Pb)
= [0.7994 — (— 0.1265)] V =0.9259 V

Fir 12X
E = [n. 9259 — L 23810 1 %- V =0.9250 V
L B A B L TR B M = =2, BT LU
AGn=— 2FE =— (2 X 96485 X 0.9259) J » mol™
=— 178. 7 k] - mol™

2GR0, RN BREHT.

% e = HET EXSMESXOA 1, g

K® = 2,01 X 10%

(3) BiRR M A
P& Zn(s)—Zn*" {a(Zn*t)=0. 0004} +2e~
BH Bt Cd* {a(Cd* )=0.2}+2¢ —Cd (s>

B R R Cd*{a(Cd*T)=0.2}+Zn(s>
——Cds)+Zn* {a(@Zn?t)=0. 0004}
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_ po  RT, a(Zn*")
BE=£ SFD
BHRBESCA |CA)=—0.4028Y, E®(Zn'*|Zn)=—0.7630

v,

E® = E®(Cd** |Cd) — E®(Zn?* {Zn)
= [~ 0.4028 — (— 0. 76302V = 0.3602 V

Fi L1

o _ 8.3145X 298.15 0. 0004 _

E=1|0. 3602 ST #1n o 2 V=0.4400 V

A E NS SR =2,

AG,=—zFE =— (2 X 96485 X 0. 4400) ] - mol™!

= — 84, 91 k] - mol™!
-&!Gmf"“:ﬂ‘! %Mﬁmﬁﬁgﬁﬂﬁn
a
7 ane:zFE __2X96485X0.3602_ ¢ .,

RT =~ 8.3145X298.15
K® = 1.51 x 10%
[7.273 EH T @& ik AV e 3 eyt A .
Ag|AgCl(s) |HCL(Hy) || HCL(5,) | AgCl(s) |Ag

iR e A EEN, HBR R NN

FE R Ag+Cl= (5))—=AgCl(s) +e"
AR AgCil(s)+e™ —Ag+Cl17(5;)
BTHBE =1, 88N
___RT., a,(C17)
E= " In ,(CI)

[7.28] EHTHEMABEMEN. 25 Co B3P,
FIEHENEET E Ritkfr.
Pt X, (p) | X {aX 3=0.1} | X {a(X7)=0, 001} |X.{(p) | Pt

X R E)
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B2 M Ch R EE M, KRRy

FH % X (a=0¢, 1}“—*%}{2(;‘3)—!—&“
B %Xz(ﬁ)—ke_—*—*){_(a:{}. 001>
HRE R A X (a=0.1)—>X (a=0.001)

BHFERE =1, B %Y

—— (BM X0 v S V= 0.1183V
E>Q,. LR 8EH RHTT.
[7.29Y MAE7.4. 1UREHIBEERITRTFBRMBTELS C
R REE,

Cu [CuS0, (5, =0. 01 mol » kg™") || CuSQ, (4, =0.1 mol » kg ">|Ca
2 b gy zea i FLHURR R Y A

BH 4% Cu —=Cu®t(5,=0.01 mol » kg7')+2e”
B 4% Cu*t(5,=0.1mol *« kg™") +2e"—Cu
H, i 52 of

Cut* (5,—0. 1 mol + kg~ )—+Cu?* (5 =0. 01 mol » kg™*)

HFEEN =2, BN
. Hln a, (Cu®t)
2F ™ g, (Cutt)
2F 348, MCuSO, B Fb,=0.01 mol » kg 'Af, 7., =0.41; 24
CuSO, B H5,=0.1 mol » kg™ '&f,7,,,=0.16. Frkl

RT. a,(Cu*t) RT, 7.5 (Cu®t)/b®
E:——— 1]1 T _ — ].11 o
2F 7 a,(Cult) 2F 7 7, b, (Cut* /b
_ {8.3145 X 298.15 0. 41 X 0.01
= 5 < 06485  ~® 0,16 X 0. 1 v
= 0.01749 V

[7. 301 &3 Pt |H,(g,100 kPa) |HCI(6==0. 1 mol » kg™
|Cl, (g.100 kPa) | Pt#E25 CRIHREIH 0 1. 4881 VWK HC 5
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W HC PR FEEET.

R OHERERR
FH#% H,(g,100 kPa)—=2H" {a(H") } +2¢~
A Cl:(g,100 kPa)-+2e ——2Cl~ {a(Ci™)}

iR N H,(g,100 kPa)+Cl,(g,100 kPa)

—+2HY {a(H* )} +2Cl" {a{(CI7)}
MES SRS M VMBS E, NEthash®h

E_ E® _ RTln a*(H*)a*(Cl™)
2F T [p(H)/pC1Lp(CLY/p €]
_ Ee _ RT] a?(HCl)

2F " [p(H,) /9 1[p(CL)/p %]
B p(H,)=p(Cl)=5% M XN

E=E® — Eglna(HCl)

bl a(HCD) = al,= (¥, by /%)% = (¥, b/6®)?
E® = E®[CI" |Cl,(g)|Pt] — EP[H* |H.(g)|Pt]
= E®[Cl- |Cl,(g) |Pt]

T, Y b
T E = E®[CI- IClz(g)IPt]mg“};.-mn-E%—
FAEC[CI” {Cl(p){Pt]—~E} | &

2RT )
#HFB ECICI |CL(g) |Pt]=1. 3580 V,fFIU

_ 96485 X (1.3580 — 1.4881>) |, 0.1 _
InY s = 83145 X 298. 15 n == =—0.2293

?i = {), ?95‘

BB In?, =

[7.31] HREHW
Pb |PbSO,(s) |CASO, (5, .7+ .1} || CdSO, (5., 741.2) [PHSO,(s) | Pb
B s =0.2mol » kg™ 7., =0.1;6:= 0.02 mol » kg™, ¥, ,=
0, 32, DA WM A RALCA™ B8 -7 19 1 2 B0 3948 e (Cd*™)
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=0. 37,
(1) B M 8 fl 2 )5
(2) 8 25 CRBAERQBEMA  RamEasiRE,
i (1) BERRRA

PH % Pb+S0% (g,)—PbSD,(s) 4 2~
EH & PbSO,(s)+ 2e —=Ph+ 5035 (a;)
el fik L R S0% (g )—=S0! (a,)

(2> 75 w095 TR T (R vk BE OF IR0 00 0 28 W 0 B LA & 01 AR AK
BRAB EQGR . TR A

ECHE) — .. JRTlna,
z_,, |2— | dz
S BEE
I+=£(Cdz+)=0. 37 I_=ﬁ(SOE_}=G. 63 z+=|z..l=2
Y
a, = ;g‘ﬁl =0.1X%X 0.2=0.02,
Y
az=—§%b*:u.32 X 0.02 = 0. 0064
Fir A

0.37 0.63} _ 8. 3145X298. 15 0. 02
ﬂﬁﬁ):[( 7 T2 )x 96285 on onnﬁf;]v
— 0. 003806 V
Eﬁﬁﬁﬁ%ﬁ%ﬁﬁ&:ﬂﬂtﬁ%%ﬂﬁ%%ﬂﬁﬁ

1 “ ., T EGEA
_ (3. 3145 X 298.15  y _0.02

2 X 96483 0. 0064

== ), 01083 V
[7.32) N THASRERBTEXKEBRFRUH BREU
Hgz" EXHFE T T W B,
HNO,0. 1moi « dm™? NHO,0. 1mol » dm™?
_al FEBE PSR 2. 63 g - dm™?

— 0, 003806) A"

Hg
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MBS CHEPE=20mV,REFEEFHERX,
i K AEZER . FTFRETFHOERL S He . MEAR
BN

FH 1% anf:l}—-Hg“* (5,=0.263 g »dm ™ *)+ne”
R gt (b,=2.63 g + dm*)+ne —nHg()
B, b 2 7

Hyi* (b, =2.63 g + dm™ D ——Hgl* (5,=0.263 g + dm™*)
HRRRAR. R ERNPFOEER TN,

RT, b,
E — “Fhl 3‘2-
RT, b, _ 8.3145 X 291.15 2.63
— ]_ —_— = ]. =
n = EF™ 3 = 0.029 X 96185 < "p.263 ~ 1-99 72

FRlLL. P EaEN R Hel BT,
“[7.33) Agt 580 A REBF. HEBEXLATERR N
[Ag. SO0, 1=+ K 2.y FIF . A THREH 2

ol » dm T HMA KB B R PESE THERX,FE 16 CarxrimT
FEMBEBE =7.3 mV,E,= 10.3 mV,

Ag*37, 5 mmol » dn7?*|| AgT 50 mmol « dm™?

(1) Ag _ B B _ Ag
S,072 mol « dm™3 8,05 2 mol » dm~?
Agt100 mmol » dm™® || AgT100 mmol] « dm~?

(2) Ag B _ _ . |Ag
$5,0i72.13 mol « dm ™[ 53 0. 25 mol » dm

KEBTHES,. BBERTEERE —WHERT.

B s EEB.REETHERAN
CAg (S0, 1%, M B i R BT A
RH
rAg+ 38,017 (2 mol + dm™HD—{Ag, (50,1  (e1)+ xe”
FH %
[Ag. (5,0),1 % (¢, 3+ xe” —>xAg+ v5,0; (2 mol » dm ™ %)
B, i B R
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[Ag. (500,19 9 (o) [ Ag. (8,0, 1972 ()
HEETERHEEETAL MR RESE R

E, =— —<In —

B S0 WEEEAT Agt MIRE AT JLFRBERT EE T,
EN

¢, A= 37.5 X 107 mol « dm™?, ¢, &= 50 X 1077 mol » dm™?
x x
g S i)
il a=-— gﬁ,ln 3;;35
- ?.Sé?;iifﬂi 3595:514585 X In 3;}5 =09l

Wy (O ER, . BHB A HEES AR A M
o B AEAE, B /b T 5087 MR EE 3 v i 10 80 S F o IS A i A
%, USSR ENA
. zAg+3yS,0i(2.13 mol « dm™?}
—{ Ag . (8,0;),1 72 (¢} +xe”
FA#  [Ag.(5:0:),1772" (¢)+axe”
—>rApg+vS,057 (1. 88 mol » dm™F)
AR 5,05 (2.13 mol » dm™?)
——5,0%" (1. 88 mol *» dm™?)

W3 (2) R B h
_ RT, {1.88\" _ yRT, 1.88
E. = xFln(z 3) =~ “F 3T
E,F
BT A y= 2

" RTIn{1.88/2.13)

. 10.3 X 1077 X 96485
8.3145 X 289.15 X In(1.88/2.13)

= 3.3l =3
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BOE T I A R LAg (S0:0: 1.

[7.34) Ei Pk Pc | H; (g, 100 kPa) | 7 ¥ pH B E & Il 1
mol + dm™® KCl|Hg,Cl.(s) [Hg ZE 25 CH BB s E=
0. 664 Vi i+ R RN K pH,

B TELBEMARAE, KBS RELE R

%H?.(g,mo kPa) — H* (a) +e-
Hep sy
E(FH) = ES[H* |H,(g) |Pt] + glna(H_) = — 0, 05916 pH

K EE RHERFRER, HE 25 CHAOBEBE AN EGH) =
0.2799 V., S b ea s #3%
E=FE(B) — E(J) = 0.2799 + 0. 05916 pH

\ _E —0.2799 _ 0.664 — 0. 2799
Bk PH = —r=915 — 0. 05916

[7.35)] ®53 Sb|Sb,O,(s) 1 ¥ || ## KCl|Hg.Cl.(s) |
He 76 25°C, YEBRM P pH=3. 98 BB At MB s mah iy
Bh¥ E,=0.228 V; MR ak B f7 8 pH A28 AT, 348 s Rl 9
REH P E,=0.3451 V., RIiTH NS pH.,
M BES R b R AR BN
28b 4+ 3H,0d) —» Sb,0.(s} + 6H™ (a) + 6e™
He e on

ECH)= EOTH" [Sb,0,¢) |Sb] + Rl lna(H*)

= §. 49

= E®[H*" |Sh,0,(s}|Sb] — 0. 05916 pH
TR R R HE25 OB RER IR EHE.BH
b= ko
E=E(H) — E(F
= E(fH) — EP[H* |Sb,(),(s){Sb] + 0. 05916 pH
HEBBCE SR, HE 3B R
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E, = E(GH) — E°[H™* |Shb,Q.¢s) |Sb] + 0. 05916 pH, ©
SREWRNHVMREGN . ReshE s

E, = E() — E®[H"* |Sb,0;(s)1Sb] + 0. 05916 pH, @&
H2BAD.H

E, - E w451 — o,
pHZEPH]+ 2 123-98+U 34\3‘1 0228

0. 065916 0. 05916

[7.36} ¥ TFFiRAiRFEE, MR 7. 1(E#H)
GOMIE I 25 CREB MR M AGE R K®,

(1> 2Ag* +H,(g)—2Apg+2H"

(2) Cd+Cu?t=—==Cd%* | Cu

(3) Sn** +Phit=—8n'" +Pb

B (D R RmT

Pt |H,(g)|H" (a,) || Ag™ (a,) | Ag
#HRB E®(Agt |Ag)=0.7994 V,EC[H*"|H,(g) |Pt]=0. 000
vV, By
ES® = E®(Ag* |Ag) — E®[H* |Hy(g){Pt] =0.7994 V

BTN THRBR =28

AGP=— 2FE® = — (2 X 96485 X 0.7994) J - mol ™"

=— 154. 3 k] » mol™*

= 5. 96

InK® = ~ AGY _ 2FE® _ 2 X 96485 X 0.7994
RT RT 8.3145 X 298.15

K® =1.06 X 107
(2) #iT R T
Cd|Cd?** (a,) || Cu®* (g,) |Cu
ZHE E (Cu*t |Cu)=0. 3400 V,E® (Cd*" |Cd)=—0. 4028 V,
y

= 62. 23

E® = E®(Cu? |Cu) — E®(Ca* |Cd)
= [0, 3400 — (— 0.4028)] V= 10.7428 V
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TR AR THRBEC =2,

AGES=— 2FE® = — (2 % 96485 < 0. 7428) ] » mol™!
=— 143.3 k] - mol?

— AGEZ  2FE® 2 3 98485 X 0.7428
= = rm o — - =
InK RT RT 8. 3145 X 298. 15 °7. 83

K® =1.30 x 10%
(3) @itEB T

Pit|Sn** (a,),Sn®" (a,) || Pb** (a;) |Pb
# #18 E® (Pb™ [Pb)=—0.1265 V,E®[Sn** |Sn?* [Pt]=0. 15
Vv, M

E® = E®(Pb?* |Pb) — E® (Sn** |Sn** |P)

= (—0.1265 - 0.15) V =—0.2765 V

BTHAaMEMNAR THEER b z=2,]
AGE =— 2FE® =[— 2 X 96485 X (— 0.2765)] ] » mol™?

— 53. 36 kJ » mol™!
o_ —AGY 2FE® _2X96485X(—0.2765) _
K =—p = "RT = g 3145%298. 15 21. 82

K® =451 x 107"
[7.371 (V) RAE7 7 UURE MBI B RN Fe™ +
Agt=—=Fe*" +Ag 25 CHEITHEHEK®,
(2) HBEEABRMBIMRE N 0. 05 mol » dm*#J Fe (NO,);

BB, E RN A NEE(BESETHIEERTRETF
1),

(D WTHEERN.RITWT Ra
Pt|Fe’t(a,),Fe’ (a,;) || Ag™ (a;) |Ag
=R/ E® (Agt |Ag)=0.799¢ V,E® (Fe’* ,Fe?* |P1) =0. 770
v,
E®= E®(Ap™ |Ag) — E®(Fe*t ,Fe'* |Pt)
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= (0.7994 — 0. 770) V = 0.0294 V
BT MR AR FEBR N 2=1,8

i ® — *FE® _ 2 X 96485 X 0. 0294
RT 3. 3145 X 298. 15

K® = 3.140
Y BB ENC 05 mol » dm ) Fe(NO), BB,
SREEWMTRMN

= 1. 1443

Fe't 4+ Ag == Fe’"+ Ag’

F & uf /mol » dm ™? 0. 05 0 0
W@t /mol » dm™? 0.05—c¢ < ¢
KE — (c/ce)(cfceé _ ¢
(0.05 —¢)/e {0.05 ~— )
T KP =1/K"®
c/e®)(c/c © ot
il Kla - 50505 - :)fce)‘ T (0.05 — ¢)c®
ap K®c* 4+ ¢%c—0.05¢® =0

3.140c 4+ ¢ — Q.05 = 0
BRI _ K HFEBHEEZIASHHOE. B

E=(—1+ V1% + 4 X 8.140 X 0. 05
2 X 3.140

= (. 043594 mol « dm™*

£7.381 (1) id#) FBK04r MERE /R A LTS Ao ek S TH LA
25 'CT&-SMB B L RREAT T 515 A e M iy R Sl 3,

H,(g,100 kPa) + é—()z(g.ma kPa)

mol » dm™?

H,O0d)

(2) AR 7.7.1UREOMAHE TR AR A RIS,
(3) WM AHE (H,OU))=—285.83 k] » mol,i}® 25 C

i |- R e b E B 3 Y IR B R
B (D BEREGKOPRHERERE B E R RE
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AGs (HO0))=—237.129 kJ + mol™

i 4 e s JL RE TE R FE A R S T AT WK B9 4 LB R B B N
AA AR ¥ B AR B2 0035 e i R 4

AGS = AGE (H,O)} ==— 237.129 k] » mol "’
HE&MFELA FIRES. BENE FEBRE =2,

e —AGY | 1237.120X10°%| 4, _
E=E~=—%F *[ 596485 | T 1228V
(2) BB N A
PH H,{g,100 kPa)—2H" (a) 4+ 2Ze"”

H 4 %Oz(g,lﬁﬂ kPa)+ 2H' (@) + 26— >H,O (L, a=1)

2 #E EC[H,0,HY |0, |Pt]=1.229 V,E®[H" |H,(g) |Pt]
=0. 000 V, f 14
E=E® = E®[H,0,H* |0,(g)|Pt] — EP[H* |H,(g) |Pt]
=1.229V
(3) BN R
AGE = a2 —TaSE

) A 5 B s 2 Y Y0 AR o B JR R I 3 A
o OHE —AGS
ASS — =
Bt AHP = AHEZ {HO0)} =— 285.83 k] » mol™!
hed ASE = xF(E® /13T,
. [3E®Y  AHP-—AGP
P L (_aﬁ?] , —  ZFT

_ [ —285. 83X 10° — (—237. 129X 10%)
2> 96485 X 298. 15

= —8.46X107*V « K?
[7.3%) 4125 CRE® (Fe* tFe)=—0. 036 V,E®(Fe*" |
Fel*3=0.770 V, &XiTH 25 Crr s Felt |Fe f9tR M s B L 3

]V-Kl
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E® (Fe¥* |Fe),
B R Fe’ |Fe WAL RAEN

Fe* + 3¢ —— Fe &y
il AGE, =— 3FE® (Fe’* |Fe)
B Fe' | Fe* AR L BE

Fe*t 4+ e= — Fe*t @)
Ll 5GE, = — FE® (Fe'* |Fett)
i #% Fe®" |Fe HyEHR RN N

Feit 4- 2¢~ —= Fe @)
| AGE; = — 2FE® (Fe** |Fe)

HEMES=1D—,R
&IGEE = ﬁan?I - &:ere.z
—2FE® (Fe'* |Fe)= —3FE®© (Fe' |Fe)—[—FE® (Fe** |Fe**)]

Y EO (Fet IFe}=%E5 (Fe* |Fe)~%59 (Fe™* |Fe?*)

=|:%>< (—0. GSG)—lXD. ??0:1 v

2
=—0.439 V
[7.40] B A 25 Cof ApBr IS M K,, = 4. 88 X 1079,
E®(Ag* |Ag)=0.7994 V,E®{Br,(1){Br }=1.065 V, RN
25 CH(DB- BB HENIFERERE E° {AgBr(s) |Ag);
(D AgBr ()RR EERF TR
M () DA AgBr PWINERHE®EMT

AgBr(s) = Ag* {a(Ag*)} + Br™ {a(Br7)} D

% BT P A B A
Agt {a(Ag™)} + e~ — Ag(s) @
AgBr(z) + e — Ag(s) + Br™ {a(Br™ )} &y

ERNE=0+2,.%
AGS, = AGS, + AGS,
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B, AGe;=—FE® {Br | AgBr(s) | Ag}. AGE, = —RTinkK,,,
AGY,=—FE®(Ag* 1Ag) . Ff Y

E® {Br~ | AgBr(s) | Ag) = InK.,+ E© (Ag* | Ag)

_8.3145X298.15 “13 ]
*[ SEaBE Xin (4, B8 X107 1¥)+0.7994 | V

=0. 07105 V¥
(2 TE4rtELET ,AgBr(s )RS L A

Ag(s,100 kPa) + é Br, (1,100 Pa) — AgBr(s,100 kPa)
Wit— T RERMT

0H & Ag(s)+Br {a(Br }}—+AgBr(s)}t+e”
B R —%—Brﬂl)-{-e‘——*Br‘{a(Bf)}
FAL B I Ag(s]—{‘%Erg(U—-*ﬁgBr(s}

FEARHESET L MR f R A B 2 AgBr () 894 R 5L, H- AL Bl
00
E=FE® = E®{Br,(}){Br~} — E®{Br~ |AgBr(s)|Ag)
= (1.085 — 0. 07105) V = 0.099355 V
B AGS (AgBr,s)=— FE®
=— (96485 X 0.99395) ] » mol™*
= — 95. 90 kJ » mol™!
{7.411 25 CHAISEREME] mol + dm "B H,S0,.
(1) i+HBIEEEE;
(2) ZEHHEBREHHEY Il om®, AEHBE N 100 OQ,H,(g) A
OB R 7 5HREES HXEIHHA
HH ()} /V = 0.472 + 0.118 lg(J/A - cm™%)
71O (g)y/V = 1.062 + 0.118 {g(J/A » cm™?)
6] 5@ T W20 1 mA B, AR mes &2
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@ (1) RSSO, KB, i L REFK, THEHRE

ST TR WHBE NN
FH % H20(1)——-2H++%02(g,100 kPa)+ 2"
BF 2H* +2e ——H,{g, 