VEBAFZREIBER (1~-5F)
BT BENAS AUE B AL S S BT ST I T
AR, MIRT RS HRY BEMREE—EERBMIEEE, UL
EF$4REEGTS TER.



% & 4

L(DFEO0'CR 101,325 kPa F 82T IEN 1. 293X 10°g » mol ™' iSRS 09 R0 5 M it
(DEZERT ERCBIAAE N K 538 kPa, EHHHE N % 100 kPa R4 160 dm® , IRIEAKIE N

REZly 132 kPa, BUMGHHRMRA0 B 2 “THE fEI 4 ) SR8 IR Rb 28,
L FIOBE 3.5 Bkl ¥

PV=nRT. R pV=2-'ﬁYRT

NG, M = ";'T

_L293kgem P X8.314) e mol ! + K X273 K
1.013X 10°Pa
PR T A AR 1125 S 40 2 SR AR R % 29, 0X 10 kg + mol ™",
(2)HL4RE Dalton 4ME 588 , EAR IR B MR 1 4 F . i) 1—1
Pe=pmtpe
Pu = pe — pe = 538kPa— 132kPa=406kPa
B SE AR AT, l

- _£:Va_100kPa + 160dm’ _
P|Vl Pth .-lj Vl m 4065Pa 39. 4dm’ P.’P.. V,.'l' '.o V,.T

EHUE B 39, 4dm’, ﬁ

=29.0X10""kg * mol™

P V. T

2. M5~ Ao BUH R A B o ) B A LB A 0. 7 mol B AUR S
ROEEN. F7 thnd . A MR AYIE & HIE), B R 300 K. FE N1 50 kPa, 4 ## —
AREROR A 100 K (0ali6 A, 53— ey B I RS A R R E SR &S | Py VLT
REMBFEA R Y 100 K 8P URMEA.
R - 7 7RG AR A 190 A e o O 38 300 K, FE 7 3 50 kPa IR 11 2% il
HTFHEA 0.7 mol B, RIMEHFI4H 0. 7-2=0, 35(mol) B X *T.
WM KN pV=nRT

_nRT_0.35 mol X8 314 ] « mol ™" « K™ %300 K
MR UBLY V="K i) emal

Y — PR A 400 K Mg, 5 —8M 300 K, X6 ¥ 05 A e 7%, | 1-2
MR AR R KRS

=17.5X10°m’

r=p
‘ v L] &mv
= ’\?/T' - f;r 0, T,~400 K ny Ty=300 K
mTy=mT,
XANFHARSHLBRN 0.7 mol, B ne=0. 7—n LA EXE. mi-2

m T, =(0,7-m)T;

m; » 400 K=(0.7 mol—n,) » 300 K
m =0, 3 mol,n; =0. 4 mol

1E 400 K feMPOEE /1 A

_n,RT, =03 mol <8, 314 J « mol™" « K7 X400 K
| cad 17.5%10°m®

BrLA#g i 400 K Pefich & | 0. 3 mol, K1 % 57 kPa, 5) M P 84 0.4 mol.
3. 78 293 K §1 100 kPa 8f . #§ He(@) EAKBUR | do’ BSBRA. MM S, EAZR-BE. X
BHEEE S J 28 kPa, REEN 230 K ORI B IR KRR FER 20K

=57X10'Pa



M SRR R H He(@) FEA 8 TR FE ) R S50 % W po =100 kPa, T, =293

KOV‘ =1dﬂl’l 5.‘:”’2*—‘5& l' P) =28 kP.' T! =230 Kan

RS AR pV=rRT. M V="01

g, Ve Tilpr o e o1 _ 230 KX100 kPs
Vi Ti/pp T, o« pr 293 KX28 kPa

BT L iy | o] e <CaR 00 (R BLE UK B9 2. 8 18,

4. # 2.0 dm’ M2 T, AR 101, 325 kPa, Jtp KA SPHE N 12. 33 kPa. @ 40F O ()l N: (g)
B EBU B 91 % 0. 21 F10. 79,10K

(DH:O) /O (g) o Na () B 4MA R

(2)0:(g) Ne () TENR TR EN.

W (DEBEMBZ PRI AER 12, 33 kPa,

#4E Dalton 43 g #t

_Pwo _ 12 33 kPa
TR0 T T 101, 325 kPa

MR Amagat SHEBUE R

Vu,o=V * w,0=2.0 dm® X0, 122=0, 244 dm*

Veu =V—Vi,0=2.0 dm' —0, 244 dm’ =1, 756 dm’

Vo, =Vax * 20, =1, 756 dm’ X0, 21=0, 369 dm’

Vi, =Vaa + ax, =1. 756 dm' X0, 79=1, 387 dm’,

(2)# 4§ Dalton 4 FESZ

Po, = Pen * To, =88, 995 kPa X0, 21=18, 689 kPa

Py, = pam * xx, =88, 995 kPa X0, 79=70, 306 kPa

Pen = ps — pu,0=101, 325 kPa—12. 33 kPa=88, 995 kPa,

5.3.45 g Ha (@) BCHE 10 dee’ RO 28R M 273 K AR 373 K. ISR £ VM7 H. ()M
B EEEFENEZLE? 8 H (DM RSERE G =2 5R
T REAH(@OMERSERE G .. ~2.5R, LB H, %A &8k, it

ﬂlﬂ E=nCv..(Tz-T|)

—_ 3.45X107%kg
2X10" kg » mol ™"

ATFREHRE u=y/RT

. T 3
BrLUR T S ';‘f=,,/-.,-.f-~/g-7-—gxu=1. 17
AT H. () B s BBk 1. 17 45,

6. 379 293 K #1 373 K 8 . He () 89734 3 8 455 77 R FUB MESR Al 3.
293 KRG T HA(H R

— /8RT _ /8X8.314+]<mol" + KT +203K_ . 5!
%N M «[ 3.14X2X10 kg » mol- 1761.59 m+ s

He () i 77 iR

Dl ) =1 o—-‘_—" .
e /3M§1 _\/3)(8. 31?2)(110‘?1‘; . mfl" 293 K-lQll. 54 m o s
H: () 09 S 28 okt 2

— [2RT_ [2X8314+]-mol ' - K ' X203 K_ &
U M leo..lkl.'m-‘ "’1560.77""5 !

=2.8

=0, 122

X2 5X8,314 ) *mol ' « K" X(373 K—273 K)=3585. 41]




FIEISKASHET Bl o tw v u=111.12811, 224

RATTRALH Wi % =g/ L =y [EXEIE Lol - KOOSR 76 g0 .

%=1.128 5,=1 128 X1761.00 m+* s '=1986. 41 m » ¢!
u=1,224 u,=1,224X1761.00 m+* s '=2155. 46 m+ s,
T WS FhAT 10 kI M98 FE 8507057 0509 H 6.

o NETS B (2 298 K AT

N
Ny, ~»oo 10<X10°]
A4 ! Mt SN - =
N =P "1 38x10 5]« K- X298 K) ?

5 FHEXTF 10 K NP FESTHILFRA,

8 E—TERP MEF a0 FORBRBRE2.0x107 A TFHIHN. BREXRESHE
& F Maxwell 538, iRHR .

(DSERR N ;

(XRERAT 1. 98X107") B 2,02 X107 ) Z MM 4 FERS FHI SO (BFXA KM
BN B Maxwell 2038 (914350

W (D] g —1 2 TR N 2.0x107" )

2.1 mol 53 F M V- ¥-ahfil E....=6.02X10* « mol™' X2,0X10~"]=1204 ] + mol™’

REY E.-=—g—m

2E.m__ 2X1204]+mol  _
3R _3)(8. 314 J . ml"l e K-l =96, 51 K.

(DB F &2 FousE R E=~;—m} Ll dE=mudu (A

Te=

dN ‘ L5 -
(5T (v

dN ~ /-
GNE_ 2 /1% _
W N =lelar) eHEieE

1 L3
2 = -~
=— 18,314+ ] emol™' « K}
x| 6.02X10%mol? <04 K

=9 28X1077,
O MUBHESH AR NS FREERMAERELURK T REAEE 1, 1 5B dua=0, 1) 455
TGP G0 B FRXA X @A mBER/N, 6 AR,

dNv_ 4 4 —mv’
BN = 2(ar) oo(Zr )Pl
REREATF o—otdo 20 T &5 B4 F RO,

B EOR 5 T B R v =) L LR v +0, 1o 950 T4 85 FH0FF AL

X e~ =BT ¢ (1. 9810~ ¥ X0, 04X 10~

dNo_a om0 (—me B a7 1 T
N ,/;(zn) O | “ ' 70N
4 1
=7-;xo.3679xﬁ 0. 08,
10. 75 293 K #1 100 kPa & ,N; (2) 2r FHA MWHE2 LR 0. 3 nm, R
(DN (@A FRYH A &R,

(BT F SRS T RIRMME;



=0,

(DFE L0 m' MEEAN.HTHTRBE.
R ON(D TP EHBERT - T3, t—& LR PR = =] 0. 707

t ,/‘.d! T xdn
TEIBEHEHEL pV.=RT

v, =RT_8314 ) mol"! - K~' X203 K
p 100X 10° Pa

n HRMEBNNS TN

1 = s
o 024)(6 02X 10" =2, 47 X10*

_0.707_ 0, 707
= s 31450, 3X10-) X2 47X 105 ~101.3 nm.

(2),’-&9&' axd*n= ﬁ!‘ o xd®n

=0, 024 m*

(. [BXB.314+Jemol ' +K' X203 K
3.14X28X107* X kg mol ™'

FREL, 5 — 5 5 3 5 F ORI 0 3. 28X 10° 57,
(BB T LMK 2= 20 xd’ /:—ﬁj

X3.14X(0.3X107*)* X2, 47X 10" =3, 28X 10° s~

. =i« K™}
£=2X (2 47X 10%)? X3. 14X (0. 3X 10~ wm)* X, | B Tt

1L E—THFBR 0.5 m* MMM, BOA 16 kg A 500 K 8 CH, () . iIXH WA RAMES.
) FRETERE TR,

(2)f) van der Walls 8. B8 CH, (@) 89 a=0. 228 Pa» m' » mol™*

b=0. 427X10~*m’ * mol~ ,M(CH,)=16.0 g * mol~’

W (OERE AR

=5, T4 X10%s™",

—1hg g 314 434 mol s K
e o4 *Jomol™ « K™ X500 K
p=n5T= 16 kg * mol 2
(2)# van der Waals B

-
P=v.—p Vi

8314 -mol" + K™ X500 K 0,228 Pa+m'+mol™
~10,5—0.427X10°)m® s mol' (0, 5m’ + mol ')
12, B CO: () (s T B A 05 57 FE ) Fuds SR ME /R (KB B 8 : T. =304, 3 K, p. =73, 8 X 10° Pa, V.,
0957 dm’ , BCHF K
(1)CO: () ¥ van der Walls B a.b #9(8
(233 KM, ZEFEBHN0.005 m’ MEBAEH 0.1 kg CO,(g), il van der Walls H B it WA KM E

=8314 Pa,

=8313. 09 Pa.

(5 (2D R B9 A F B TARRE B R SARR .

27 R TE
®:(a TR

_27X(8.314 + ] » mol™" « K™')* X (304. 3 K)*
64.X73. 8X10°Pa

b:RT,=8.314 Jemol™ « K™' X304.3 K
82, 8X73.8X10°Pa

=42.9X10""m" * mol ',

=(), 366 Pa* m" *» mol™*




(2)HLHE van der Waals 8
(p+‘% ) (Va—=b)=RT

Wi p— KL

8.314« Jomol™! « K!' X313 K __ 0,366 Pa*m®+» mol™*
0. 005m’ (2.2X 10 m*mol ™' )*
“x]o‘_)',%%mr, —4,29X10°m" * mol™
=1.13X 10" kPa.
(DS (O HPM KRG T A ARR KN 8 pV=nRT
R, p =T
0. 1kg

TEXT0 kg ol X831+ mol~! « K~ X313 K
=1 0. 005m’

=1, 18 X10"kPa,
13, AR RME X A 0= (57) MO BRI RS M KB X

(DR R,
(2)i2*I& R} van der Walls =Ui%,
B (DEESEIRA MBESE KR

pV=nRT B y=1RT

P
av nR
WGT)."%
1 . nR_1

S ) A e 9

~e=y(3T),™ V. ' p =T

SU e e A B Bl S 05 TR A PR R E L.

(2)1* &K van der Waals 5K, W van der Waals 5 #

( p+‘—‘,',-)(V.. —b)=RTER

o= R RV, R RV
2ab
( ) =L"R€m"‘+kv‘;
WVan _ zl RV _
('T),-(_Q_T_ ~ pVa—aV, +2ab



o o1 13V RV

=V (3T), = pVe—aV. F2ab

e PR R MOV —E KR,

14. NO(g) 1 OCL () A5 IR 2 42 B0 177 K R 550 K, G R EE 514 5% 64, 7X 10" Pa #0 45, 5 X 107
Pa. ﬁﬁﬂ”ﬂi:

(1D —#SIKR) van der Walls %8 a 8/h?

(2)— M K84 van der Walls 28 5 $8/\?

(W — MR R K

(4)7€ 300 K 1 10X 10° Pa f9HJ) T 98— 4 0 W 48 1 790 48 A {0

. (l)mi; -27 R'T' - aw=Tmlxpdm1’ 177 K):X4 XlO”Pa
64 p.  Tacm, Tump' X pown (550 K) X 64, 7X10° Pa

B . NO(2) 8 van der Waals ¥ 8 o $2/) .

RTg
@dETd 8p.

A 2o Teown X peent,) 177 KX 45, 5X10°Pa
boas, Tum.>xp(m 550 KX64, 7X10°Pa

R CCL (g)#9 van der Waals B8 b S 4.

(DB FHERERV,. . ~3b

XEK @@ a5 OCL (g) # van der Waals 7 8 & $2K . [R5 o] 551 CCL () Al B k.

(ORI 7E 300 K, 10X 10° Pa f9 3R F , 20 SR th R AUk A9 OB S 3 L, B
FAETEREMAEE ANERE F(2),Z (9B | ML UAT A% T R TR0

P _ 10X10°Ps
o= .~ 64, 7X10'Pa

™o T IR

REERET7EH. N Zw=~1

_ Py, 10X10*Pa
o . T 45.5X10°Pa

=0, 07

=(), 23

=0, 15

=0, 2

REEHATE. N Zo, 51 HEEE.

il A A B M ZE 300 K, 10X 10° Pa &4 F . NO(g) £ B8 40 k.

18, 273 K #1100 kPa B , % 1 mol XL FE AN A Virial BREHB, pV=A 1 Bp+Cp* . O.H15
Virial R B=2X10"m" » mol ™" , B3R AU 7EX 0 BT 5 89 4B

M| SN E Vinal RS H#

pV=A+Bp+Cp*  FARFHARW

pV=RT+Bp

=RT
Vo= t+B

_8.314«]-mol™ « K X273 K
100X 10° Pa
B 1 mol EAURMEBY 22, 7X10 *'m’.
16. 373 K #f, 1. Okg CO: () MEEH1 2 5. 07 X 10°kPa, i il F iR BiRb 4 3k HILERL

+2X107"'m' « mol ' =22, 7X107*m" * mol™'




(OB HEREFER,

(2) 7l B s 4 1.
B (DMASERSERESER pV=nRT
_nRT
V=3
1. kg 6 e
— = X8.314 Jomol™ « K™ X373 K
= 442107 kg » mol” =0, 014m’.

5,07 X 10*Pa

(2) e R AT CO; (@) S IRBE S I BE ) 7 3 0 «
T.=304.3 K, p.=73.8X10°Pa

_ P _5.07X10'Pa
T p. 73.8X10°Pa
I_3BK _,

T AR
RIEESEATFE® Z=0.88
XA% pVa=ZRT

_ZRT

V. P
_0.88XB, 314 ] +mol™* « KT' X373 K
5. 07 X10°Pa
=5 38X 10"*m’

m=(, 7

T 1, Okg 3 ;
V=Y = 705 k=1 X5 38X 107 m =0. 012,

17. % 273 K i, 1 mol N; (@) Bk B18 7. 03X 10 m ik il F it JUR 7 s i+ MO0 IR 77, 3F OS2 49 S0
B,

(DR RE B
(2)H van der Walls SRS FEL;
(DA HSREE FECEMENY 4. 05410 kPa).

W (DREREUEREHTEL pV=nRT
W »RT

pz—-—

\ 4

1 molxX8. 314 J» mol™' « K™' X273 K
7.03X%107° m’

=3.2X10"Pa.
(2)HtH van der Wasls “UKRE T E (p+375 ) Va—b)=RT

ART
mp _b V-
EEITMN;(g) a=0,1368 Pa*m' » mol™*,6=0. 386 X 10" 'm" * mol ™"
8.314 Jemol™' s K'X273K  0,1368Pa*m’ + mol™?

=7 03X10°—0. 386 X10-)m® » mol? _ (7.03X10-°m’ * mol-1)?
=4, 39X 10" Pa.
(DT/WHOF N2(g) p.=33,9X10°Pa, T, =134 K

P _4.05X10°Pa_,,
p. 33.9X10°Pa



T _273K_
e =S R RIS

Z2=1.35

_ZRT _1.35X8.314 J e mol™' « K™' X273 K‘ .
i Vo 7.03X107 'm’ » mol™’ 4, 32X10" Pa.

18. 348 K .0, 3 kg NH (@) A1 1. 61 X 10°kPa, i F iR M # ik it M ICHABL. i sy w oy ik
HHRCHH R A0 B 3 W A (2 S 28, Sdm’). ERIERAM T NH (@ RS Y. T, =
405, 6 K, p.=1. 13X 10'kPa; van der Walls “U{kH# #.a=0.417 Pa+ m' +» mol™2,6=3. 71X 10 m" »
mol ',

(1) A} van der Walls TR E B,

()M A 7M.

M : (1) HR4E van der Waals uﬁym(w;“—, )(v., ~b)=RT

sy t(ps RT a _ab_
M‘Vm Vn (b'* P )+Vm P p O

14 8.314 ) mol ™! « K~ X348 K
1. 61X 10°Pa )

+v, 0.A417Pa - m’ e mol™® 3, 71X10°* xX0.417Pa + m’go
" 1.61X10°Pa 1. 61X10° Pa

Vi =L 8X107'Va2+0. 26 X 107*V,, —0. 96X 10~ " =0
Va=1.65X10""m’ * mol ™",
i DFA— LR RIR S LR RIS,

QUETHBMENRETH V= R o i,

=l . 1.61X10° Pa_
=y "1 xR

Va!—V.? (3. 71X10"*m* » mol

T_ 348K

=¥ ~i056K °%
HIESETE Z=0.93
pVa=2ZRT

=0.93X8.314J'ml-l ‘K-'XMS K= -~ 3.3 -1
Vm l. 61x10‘P‘ l. SIXIO m I‘I’K)'

= = 0. 3kg
Ve=aVa 17X10 'kg *» mol '

=0, 03m’,

19. 7E Bessemar(Fa3E%) R EE P FELL SRR Y 320098, 10 000 kg.

COFE MR AABRGT S|P TR EE A 27C, 100 kPa (9% TAOKEL M 1/5 MRME 4 & CO,
(2)+4/5 RIBRIMRBE 4 AR CO(g)

YR A BN EA.

.:(l)ﬂ.=—lw

12kg X 10" mol
HWFE LY 1/5 R CO:,4/5 %R CO

R C O -‘—“00. 2C+0 =—2C0

X1,67X10 ' m" » mol™!

=25x10*mol



RITE nos = ;—xzsxww g

H FEHESH 10:=0. 21
noy 15X 10°mol_

-_ = = 3
Y 1oy =y 0,21 71. 4 X 10* mol

_nRT_ 71, 4X10 mol X8, 314 ] + mol ™' « K™' X (273+2DK _
G 10h0s 1, 78X 10" m’

W LIBXIOm WS AERETE,

_neo_ 20X10°mel _
(zes™ o B A% 1P mol - > 2

ey 5X10mol
O =g 8L 4X10'mol

_M8 " no—no, (8], 4—20—5) X 10°mol _
2y . 81, dmol 009

Poo=p * 200 =10"PaXx0, 25=0. 25X 10°Pa

Peo, = p * Zen, = 10°Pax 0. 06=0. 06 X10°Pa

P =p * ax, =10°PaxX0, 69=0, 69X 10° Pa.

20. WERARM T A ¥ & SO, (). E—ERRIENS T . G588 MAS 30 kel A5 T ORER
MPesE ) BT A AURIR A9 1 & WAMR AR 0. 10, 3076 &85 Bl A 20°C, 100 kPa B2 914
B

S +0: B0, ()
HEE | mol O; W4 AL | mol SO (g)

"0, = 51X 10k * mol" 0. 47 X 10’ mol

FMA SR 2o, =0, 10, W7 55 OB TR P HE T 2, =0. 11, R ER T 1 SO: 5 AR
AHURR IR 2 B 10, = 0. 11

%25 X 10" X ; 1510 mol

0. 06

=750y 0.47X10*mol _
W ng 2, o1 4. 3X10°mol

FASERE T BK pV=nRT, M
y_nRT
4

~4.3X10°mol X8.314 + J « mol™" « K™ X (273+20)K
100 10*Pa

=104, Tm’

&/ BE AT AERELY 104, T’

M CHEANSERASERSEN O 2L, HMRES KRR RN 0. L TFER
mol SO, (g)H 1 mol O, A 5™ HAEMIEERAE, FriNeEs O WA%ERN SO (28R,

21, R4S (producer gas) R PATF 45 Ul SLET ARATM BN 18, W@FH 92X EER COR) KR
BN CO: ().

COFE ) 38 R FE F » B0OR S — R A By S S0 7™ R A IR B

2rRFFBEF Na (g Ar(@) ,CO(R) , CO; () FME/R 73 8. (2 SUF B UK IR 23 8N « 20, =0
2lyan, =0, 78,24, =0, 0094 + 700, =0, 0003)



(3)IFEE | kg AOBK, AT 20T ,100 kPa FAYR & PR AAR,
M (DOBERESP O BRARSER0.21,—HBHEKWVMPEH 021 VK 0:,0.79 VHILES

Oy i 3T LT MM 57 H) 2 R, CO,CO,

2C+0, =2=200 C+0y ===CO;

1 @ ¥ 1
0.21 VX0.92 Vio 0,21 VX008 Vixy
B Voo =0, 3864V Voo, =0. 0618V

Veux =Vaa Vot Ve, (Rl AEHAF, SEBER

= (), 79V+0. 3864V +0. 0168V

=1.1932V

B A ZE LR PR T . &l — AU R BRI 2 ACRT A= 4 R AE PR B 1. 1932 TV IR,
EREHERN V. URR . FESLS T RESKEER

Vo, =0.21V Vi, =0, 78V, V,, =0, 0094V, Ve, =0. 0003V

Vo, =Vexg, Vn=Veag Va=V+aan Vo, =V* 2,

REE D PRFHREMER, TR

Voo =0. 3684 V
Ve, =0, 0168V+0, 0003V=0, 0171V
V\(’ =0, 78V
V=0, 0094V
V. =V +‘Va), +V“ =1, 1832V
V
- 0.78V
™=V 11932V % 6937
_Va _0.0094V_
_Veo_0.3864V _
A=Y, " 11932y - 3238
Vi
o0 L0017V o 0143,

Too, =Y, T 1.1932V
(DB n mol, W ny, =ne —x;, =0.21n
ne= g2 =0. 21nX 2X0. 92:+0. 21 X0. 08

1kg
1210 kg * mol™*
n=206. 68 mol
AR, (DA MR LSRN 1. 1932 X 206, 68=246, 61mol

BBEEREN® pV=nRT

#nRT
JV=m2
o P

246,61 mol X8, 314 J e mol™" « K™' X (273+20)K_6m,
100X 10"Pa '

22. ¥EFE /7 100 KPa B, M50 BE Y 1572°C B SRR AT A0 8F HE AL ()8 ) B T 2 SCHEEEAG 12. 43 6, R

=0, 4032n




1640°C i, 8 HE % [R) 08 5] B T 25 &0 11, 25 5.
(1D _E R ¥R 4 515R 4 8 — 0B (1 formula weight, BJ 1 mol Sb) B 7= 4 09 25 ST 00 8 1l 49 .
(2B RPLA Sby T Sb, MEkF, BUR S RE T, PRS00 2528

®: (DIRBSARREH B pV=nRT U ,,=2;-‘
es Ms
IFHR IR e T, O = 1

% 100kPa.1572'C%#F.Mg=% - My

=12.43X29X10 kg * mol ™’
=360, 47 X 10 *kg » mol™"
508 SRR
ne * Mo =ng + Ms,
1 mol X 121, 8 X10 kg * mol™' =ng X 360, 47 X 10 kg *» mol™"
s =0, 34mol
A28, 76 1640°C B Ma =11, 25X29 X107 kg » mol ™’ =326. 25kg * mol "
ne =0. 37 mol.
(2)fR8t Sby RYME/RT8CH =, 1 Sby MR THN 1—x
WifE 1572C R T
Mg, * z+Ms, * (1—2)=360. 47
243, 6x+487. 2(1—x)=360. 47
=0, 52
th 15 {24 Sh, FIME/R 80K 0. 52, 2% Sh BBE/R 28K 0. 48.
3. 75 1640C KM F
Ma, + 2+Ms, (1—2)=M
2X121, 8 » x+4 X121, 8X(1—x)=326. 25
=0, 66
Fi LA 24T Sby A9ME/R MY 0. 66, 24 Shy BIRER Y 0. 34,
23, Ve HAREGRP AR IR, MR 0 F0 A B SRR E N 91N oo 0 p, IR AL
VS 0t LA B A VA f % [ (hydrrostatic principle) , B 4 — 85 B m (934K, 248 BE 38 i dA 81, JCEE
WMAME —dp T R OB LRy T8t LU R RR ).
COREEMI X FEE UK, KERA S Boltzmann 223 M1«
(2)3R 95 F ¥ F- 0l 2000 m ALAYSUHE, (BUEFEM V- EME S % 100 kPa, HIE SR ERB/R AR Y 29,
0 g/mol &3 —FHp.
M (DERTEREN A SETN p A h+dh BBIE N R p—dp. LEBERMICE AWM PHE —dp
FFROISARE o ke A
dp=—mgdh

SUFEMERLR  m—BRA LG

—dp_Mg
P RTdh

% LB L., ~de_ [ Meq,



{BARE 0~h 09 R L FLEE B I A 98

p__Mgh
i Po RT

p=po exp( —1B" ) R 4 Bolrzrmann 25 M,
(2) 4 Holtamann 23 . (HEHENEATE T=273 K

- _ Mgh
p=m ep(—Rr)
. = _29X10 kg » mol ™' X9, 8m e+ s7F X2000 m _ 3

100X 10" Pa exp( 8314 J+ ol K- X273 K ) 77. 8 X10°Pa

TE 273 K (9B F . 8 F V-l 2000 m &b MUE N 77. 8X10°Pa, g

24, (e BRR I T2 UL /R 7 GROR M 1 xo, =0, 21y, =0, 780 =0, 0094 4 20, =0, 0003,
AN A MR ST EUE iR R E 11 km AW, M AL, F R MEER 55T,
AEEEEHE L FSAAREME Y —55C, A AL . 0K

(D7ER FHIRRE 60 km LTI Ox () N (@) Ar) Ll St CO, () 39K 53 8

(2)35 0 1 b i) 8 e 7.

W OBRNER—BET MRS E S8 RN R T RORE 5 B SR IE H. W
# Boltzmann B

= exp(~ )

B2 i3 & i 4925 0N n'mol Y no, =0, 21" mol
";(2 50. 78”’m|un'~=0- 0094"'"»"”'“5 =0- 0003”’“01

tE 60 km 4F no, =no, cxp(--MR-,‘i.b

= , _32x10*kg + mol ' X9, 8m+ s * X60X10"'m
0. 21n'mol exp( — =g T L K X (273-55K )
=6.5X107"n"mol

6138 ny, =8.85X10 *n'mol




28, i1 FRAL DR RO ISPRATRARE R ETL. 5/ KB 80 om MET. TR E
HFAFUHETHRIWRSUE R E - TR & E RO PBEE &P ELNPOMLE,
A LAT8 48 3000 § A 8 6 R 7 K T RS 1 PR IR A ML BE (R IE 6 20C.

ORi FRENFEHETZRN, 5 TR TURE A FHshiE.

(D7 LB F#5 . VR Boltzmann 20309 5 R R TRRE W F09E o iba R 1L,

(DOBTEERFETZ PR A TRRTHRA LN 1« 1, BHY 100 kPa (Y mee 849 P #EE
MEFe St Ot B AN 1 1 EAHURE VR U R F 85 £ iRt R RS ME/R
t.

(WL Ty Fmlarsm 2 IR0 ¢ BP0 TR QY RE B oo TR OF P10 0D

- (1) Eq =-5-me? (i T RS 00 BRE M 3HHE)
v=lw
=l (m, % O 50 Ha 5 FHIRAD).

(DE LN F=mla BUTFENS
o] P4 Rl Boltzmann 22 3%,
= exp( ~t ) = exp( — i)

1=0.8 mie= 100x=wé-0&. T=293 K

2 =exp(~MEal )

W H, M=2X10""kg + mol™ ;’:-(H,)co.ms
O, M=32x10""kg » mol™’ ;’:<o,)=o.4365.

(DR BIBRHEN K iy * oy =111 R =080 1

’kuli



Vg

B AR

L MR- RGENFEIRIT 40 J B3, T RAE RIS EREH N T 200 J, M) RGN IR EBE T £
07 MR ZRGEAERIKT BT 10 kJ 920, REHR T 28 kI #i3, 5k RS R 2 BB LA,
BRI AU=Q+W I —w A
W=aU—Q (RGENFHFERM,Q>0)
=(200—40)]J=160]
AU =Q+W (RGEXFIHFFEMTh, W<0)
=(28—10)kJ=18k].
2.4 10 mol WSk GRFHEABSME) ,EF18 1000 kPa, B K 300 K, 4> 55K &R F 33 BT .
(DFEESESH 100 kPa B, EBUK K 1 dm®;
(DEZEKESN 100 kPa B, KBS E St 100 kPa;
()4 FI W Ak 2 S A HE F1 28 100 kPa,
f#: (DIMNERRAEREE , RGXIFBE )

W =—p.AV
=—100X10°PaxX1X10*m?
=—100].

@ 10mol, 300 K 10mol, 300 K

1000kPa,V1 100kPa)V2
BE2—6

W =—p.AV
=_p¢(V2 —~Vi.)

- nRT, nRT,
(o e )

- 1_1

=—nRTp. ( D2 D )

11
100kPa  1000kPa)

=-—10mol X8, 314 + J « mol™" « K71 X300 KXlOOkPa( =—2.25X10'].

OFRTEIW =— [ p.av
1

=—nRT In 2 (g v="RT3p/m)
y22) ?

1000kPa

= — e e o
10mol X 8. 314 J + mol K™ X 300K X In 100kPa



=—5. 74 X10'].
3.1 mol IR T I Crn =5 R, B4 (D BIBRBEN 273 K, (KRN 22.4 d’ ZFTMF =4, X B

B EHHRESREMES QW 1 AU.
(DEFFEFHE B HA (D3P 546K BRA(2);
(2)%FR (546 K) AT ¥ ik B RS (2) 3 44. 8 dm® HRRAR(3);
A ZHFESBRHREG EBHHED.
B (DEAHFHRS B ME 2—7.

273k,1mol,
22.4X10%m?3
vl [P]
546k, 1mol, [T] 546k,1mol,
22.4X10°m? 44.8X10°m?
2—7

W=—p.AV=0
AU=Q+W=Qy = ﬂz n Cv,mdT=1molX -3 X8, 314 + J + mol™* + K™ X (546—273)K=3404. 58].
1
() F R AT R AT 2
44,8

AU=0 W=—nRT 1n%=—1rnol><8. 314 J + mol™ « K™' XIn 2—2—4><546K=“3146. 50J
1 .

Q=—W=3146. 50J.
O FEL#
W=—p. - &V

_aRT
Vi

__1molX8.314 J « mol™! « K™ X273K
22.4X107°m’

(V] _Vz )

X (22, 4—44, 8) X 10~ m® =2269. 72]
T
Q=AH= JTz 2 CpmdT
=n(%R+R) X (273 K—546 K)

=—g— X 8. 314) + mol™! X K~ X (—273)K X 1mol=—5674. 31]

AU=Q+W=(—5674. 31+2269. 72)]=—3404. 59].

4. 7£ 291 K #1100 kPa T, 1 mol Zn()¥F R BFELM+ , B 1 mol H (), FF Ik 152 kJ. # LA Zn
LB ARG, RIZ NPT oh & R G 14 RE AR Ak,

f#: Zn(s) +2HCl=—2ZnCl, + H, (g)



7 291 K, 100kPa By 244 T &4 LA E OB, 74 He (9)

W==p.(V;=Vi)=—p.Vu, =—p. n—I;I:—nRT(p,=p=100kPa)=—1mol><8. 314 J » mol™! »

K™ X291 K=—2419, 37]

R AR R B » Q<0,Q=—152X10°]

AU=Q+W=—(152X10°+2419. 37)]=—154, 42X 10°].

5.7 298 K B} , A 2 mol N (@) , AR N 15 dm® , RIFRE AR, 2 T3 =3 BB LA KR
50 dm® , i+ E &SRR AU, AH, W #1 Q Wl WS N EAES L.

(D B MK

(2) i ESME 100 kPa g hk ;

(AW LAk,

& (DA H RSB AEE TR AH=0

BT p.=0 W=—p,AV=0

R, AH=AU+A(pW A H#EH AU=0

YR AU=Q+W 1 &1 Q=0.

(2) Ryt s ERE Rk

W=—7p,(V,—V1)=—100X10*Pa(50—15) X 10 ~*m* = —3500]

R SARR U A H # 2 RIRE R R FR/ T AU=0,AH=0,Q=—W=3500].

()4 IR 7] B ik

—_— dev et T s “—jl —— 2mol X 8.314 J » mol™ « K~ X 298 K X In % —— 5965. 86 ]
1

AU=Q+W, % RiIE AU=0,AH=0

Q=—W=5965. 86 J.

6. ZE7K B9 1E % 3 4 (373. 15 K, 101. 325 kPa) , & 1 mol H, O(DAS X FE . FER H.O(g) , B 417k 1 BE
IREMIBEEN A Ha =40. 69 kJ « mol ™, HHE LM Q, AU, AH WIEE HE .

#8: H8457E 373. 15K, 101. 325kPa 2R % /& F #47,

AH=Q, =nAvwp Hn=40. 69k] * mol™ X 1mol=40. 69k]

W=—p(V,—V.)=—nRT=—1mol X8, 314] » mol™" « K~! X373K=—3, 1kJ

AU=Q+W=(40. 69—3. 1)kg=37. 59k]J.

7. HRSERSR AR, AN Vi B KD 10 Vi, SHAMET 41,85 k] 193h, REMEBE SR
202. 65 kPa.

(DRBBER V1

QFESERESN 2 mol, KR RFEHIRE.

@ (DR TR

S V.
W=—nRT In v,
HRSERENE pV=nRT
RABA R pVi=——"1

In v,
3
TR AT} B5XI0T o ogomt
—= 3
pIn v, 202.65X10°Pa In Vi



(2) FIEBRAB AR AT Bk W= —nRT In 32

o W 41.85><103J _
{8 T= = 10V1 =1093. 05K.

nRInyt  2molX8.314 ]+ mol™ + K In
8. 7£ 100 kPa %% 423 K i}, 4% 1 mol NH; (g)%ﬁEgﬁQJWﬂ%? 10 dm® , KRB TME L Th?
(ODBEER—BEBRSIE;
BEZS van der Waals H . L% van der Waals H ¥ a=0. 417 Pa » m® « mol™%,6=3. 71 X
107°m® » mol™.
8 : (DBE NSRBI A SRR IR T 3 45 T eh B/

_ Ve
nRT In 7
— —1molX8.314 ] » mol™! » K™ X423 KXlné—gii——g—:zn’}ms. 74
nRT__ 1molX8. 314 J « mol™ ' KT X423 K_ -
AREFEESARSHTE V. = ™ 200X 10°Pa 35X107°m®
RA LRI A KA.
(Z)ﬁiﬁﬁ‘ van der Waals 778, BB ¥H /)5, 717
_ _ab

Vi V?..( )—+—V 5 B =()
RABEE

V3,—3.472X 1072V +4. 17X107°V,,—1. 547X 107 =0
=K HERER/V,=35X10"m’

w=—[. (ﬁi—%w

_ b 1
=R In =t (7,7

10X103m?® —1mol X 3. 71 X10"°m® » mol™!
35X107*m? —1mol X 3. 71X10™°m® * mol™

=—1molX8.314 J * mol™! « K1 X423 KXlIn

— l. 6 o il 2 1 — 1
0.417Pa * m® « mol™! X 1% X (0_ 0lm®* 0. 35m3>

=4385. 21].

9. EL407E 373 K #1100 kPa [E f8}, 1 kg HoO(D f{AF N 1. 043 dm’®, 1 kg H.O(g) BN 1677
dm® , Hy O(D) B9 BE SR AL IS AE M Avp Hn=40. 69 kJ * mol ™. 24 1 mol H,O(D#E 373 K Fi4ME Ky 100 kPa Bf
SEEFEM H.0(g) iR :

OEEL BT RGN IFFFHEI

(O BERASK AT ZB AR, AR & RSB RG X T , H i BB R AR R
=;

G BRELAREEEESAE, ﬁmﬁiﬁ*ﬂ(mﬁ!ﬁ.:}t%ﬁmmmm,

DR HFZELE AnpUn Fl A H

<sm#nw§7immﬁxﬂmwfrﬁmm.

& (DERL B RGN N

=—p.(V,—V))
=—100X10°PaX (1677 X107*—1. 043X 1073)m® « kg™ X (18.0X107*)kg=—3016. 72].



O BBK R 28, 1 V,=0
W=—p.V,=—100X10°PaX1677X 10 *kg™! *» m® X 18 X 10 *kg=—3018. 60]

(—3018. 6+3016. 72)]
—3016. 72]

OIEKFESE MBS, W AT FEESERE B pV=nRT
HZMBSK AR, M V=0
W =—p.V,=—nRT
=—1molX8. 314] » mol™! + K™ X373 K=—3101. 12].
(D Qp,m=Avp Hrn=40. 69k]J » mol™’

U _Q+W _ 40. 69k] + mol™' X1mol X10*+(—3016. 72)]
" n 1mol

X100%=0. 062%.

Avap

=37.67X10°] *» mol™!.
(O FEZE R, BT RGEXT IR M K Th B 3R R D, U KA B TR BRGNS %

10. 1 mol B JE-FHAE SR, MIAZ: 273 K,200 kPa, B4 323 K,100 kPa, @it MR E .
(DEFEMMAE 323 K, FERE WK ZE 100 kPa;
() 2B WK E 100 kPa, B EIN#ZE 323 K.
BT ERNERN QW,AU M AH, AL R A AR, JH I 4.

#: (DE R RIFTFEBUE Cron =5 R, Cpn =5 R LB 28,

1mol 0] 1mol 1 1mol
220703kga 4 230203k§a < 130203k§a
28
OFEAE

wh ="'P=(V2_V1)=‘“p(ﬁ—&)

p b4
=—nR(T; —T1)=—1molX8.314 J » mol™" « K™' X (323—273)K=—415. 7]

T.
AH =Qy, = [ 7 nCpindT=1molX-3 X8.314 ] + mol™" + K™ (323—273)K=1039. 257
1

T,
AU, = J“rz "Cv.de=1m01X%X8' 314 J » mol™! « K71 =623, 55].

1

(OF 2 TipL]
200

W,=—nRT ln%:—'—nRT In &=‘1mol><8. 314 J + mol™! « K71 X323 KXIn=—==—1861,39 ]
1 y23 100

AU, =0,AH; =0,
Q=—W,=1861. 39]
W=W,+W,=—2277.09]
Q=Q +Q,=2900. 64]

AU= AU, +AU; =623. 55]
AH=AH,+AH,=1039. 25].



1mol r 1mol 1mol
@| 273K %Dl 273K [g 323K
200kPa 100kPa 100kPa
M 2—9
O% R A
o V. _ yul
"4 nRT In v, nRT In 2
o — ol 48, 314 T e mol"t » K1 X273KXln%=~1573. 25]
AUX =O’AH1 =O
0 = 1579, 95T
Q% EFHBR
W, =—p,(V;—V,)=—nR(T; —T,)=—1mol X8, 314 J » mol! « K~*(323—273)K=—415. 7J

T
A, =Q, = [ ¥ nCpndT
1
=1 molX—g— X8.314 ] » mol™! » K~1 X (323—273)K=1039. 25]

T
AU, = JTZ nCy,ndT=1 molX%X& 314 J « mol™! « K™'=623. 55]

1

W=W,+W,=—1988. 95]

Q=Q +Q=2612.5]

AU= AU, + AU, =623, 55]

AH=AH,; +AH,=1039. 25].

HARBIRPGE R, AU M1 AH (AR, T Q A1 W AR, L8 Q F1 W R RRESWEL ENMMEES TE
AR B RA K. T AU M aAH, RRE R, T2 g, RERLRSHEA, AU M AH B3
EiE%.

11. 273 K, FEEF12 5X10° Pa Bt , No () B94FA 2. 0 dm® , ZESME R 100 kPa [ 1 T REAK, HEI N,
(R WEF1 1% F 100 kPa Ry ik SRt B W, AU, AH #1 Q. B Uk REA A

& BN E SRS R K

AU=0,AH=0

Wes=HVa—V1)

——». (%—vl ) CEESKREIE pV=nRD

5X10°PaxX2X10*m®
10°Pa

=—100><103kPa( —2X10”3m3)=—800_l

Q=—W=800].
12.0.02 kg ZMAEH Wb S B & ISk EFMARAN 858 K « kg™, K LLA Y 0. 607 m’
kg ' EORERE AU, AH, W # QGHH I B R B AR AT,
C:HsOHD| [p],[1] |CG:Hs OH(g)
Ty 0T

@

B 2—10



WRAE R SRR R 5 ] 3%t R
AH=Q,=0. 02kg X 858k] * kg™'=17. 16k]
W=—p(V,—V))
=—p.V, (BEBERIEHIERED
=—100X10°PaX0. 02kg X0, 607 m®  kg~! =—1214]
AU=Q+W=17, 16 X10° +(—1214]) =15946].
13. 373 K. FE 412 100 kPa B, 1. 0 g H O(D 2 F 3 R R 53 48 4 373 K. 100 kPa 9 H,O(g) , 4 2
K& MTEB AU, AH,W 1 Q 14.
(D7E 373 K,100 kPa FE/1F H. OCD A AR R HE #9355
(2)5e7E 373 K, 4MNEH 50 kPa FAR RIS, SRIEIMER, 373 K. 100 kPa (5 ;
(DI HoOD RARBOAE IR 373 K ESH 85 A FUS LA E F7 % 100 kPa i35, B &K 8
YLK 2259 kJ - kg1,
& (DKERBREMRE TR
AH=Q,=1X10"*kgX 2259k] » kg~ ! =2. 26k]
W=—pV, (BBEHEEFD
=—nRT

___ 1.0X10kg NPT _
T8 10 kg + mol=t <8 314 ] * mol™ « K™ X373K=—172]

AU=Q+W=2.26X10*J+(—172]) =2088].

373K, H.O(D  |[p]| 373K,H.O(g) |[(T]| 373K,H;0(g)

2)
50kPa 50kPa 100kPa

B 2—11

[p] AH1=Q, =1X107°X2259k] « kg™!=2. 26k]
Wi=—pV,=—nRT=—172]
AU =@ +W,; =2088)

[T] AU:=0,AH,=0,W=—nRT 1n%=~nRT In 2L

y2)
__L1L0X107kg . —1 , 7-1 50
18X10~7kg X8.314 J « mol K™ X373 KXIn 100
=119] ~

Q=—W,=—119]

W=W,+W,=—53]

Q=Q +Q=2141]

AU= AU, + AU, =2088]

AH=AH;+AH,=2. 26 X10%].

OERZEHF, p. =0, W=0

B AU AH JPRZS 0%, B) R E B RS R, NEE A%

AH=2, 26 X10°], AU=Q+W=Q=2088].

14. 1 mol B[ FEE K, BhZ5 N 200 kPa,11. 2 dm® , 2 pT="4 B RY T3 33 18 (Bt b pT=%%0,

BB 400 kPa, EFISHKH Crm =3 R. 5K



AB AR
(AU 1 AH;
e 2.
B (DRE pT=¥E N p T'=p. T,
nvi 200kP. 200X10°Pax11.2X107°m?

D a 1 =1
_pT_P R _ 1mol X8, 314 J * mol ' + K| _
T=2 7 s 134. 7K
_nRT; _1molX8.314 ] + mol™ « K~ X134. 7K _ s
="y 400X 10°Pa 2. 8X107"m’, !

@ BFF BB Crn =R, Crn =5 R.
Ty

AU = f #CondT=1Cyn(Ty—T0)
Ty

= 1molX -3 X8. 314] « mol" + K™ X (134. 7269, )K=—1679. 84]

TZ '

AH = L 1 G AT =1, CT—TD

1

=1mol><i X8.314 J «'mol™! « K71 X (134. 7—269. ) K=—2799. 74].

nRT?
(3) V=1
m{ HRTW&T#@&
- —_ (7 C  2nRT .o _ _
W= jvl »dV jn < . 2R T —2nR(T,

=—2X1molX8.314 J » mol™! » K1 X (134. 7—269. 4)K=2239, 79]J.
15. A EF14 100 kPa JREEH 293 K fHEARS K 3. 0 dmd® , ZEFE T i, ERIRERIRE N 353 K
Kk HEEERP W, AU, AH Q. EMZS KN EERE/RAEN . Cpm=(27. 2843. 26 X102 T/K)]J «
K= ¢ mol™!.
&z BN FEFRSR
AH=Q,= [ nCpum dT
Cp,m=1(27.2843.26X1073T)] » K~! « mol™!

AH =n[27. 28(T2—T1)+%><3. 26X10~% (T4—T%)]

=0.123X[27. 28X (353—293)+% X3, 26X 1073 X (3532 —2932)]=209. 1]

n—e 1 100X10°Pax3X10"°m®
RT: 8.314 ] » mol™! « K1 X 293K

B SERE =

=0, 123mol

_ViT,_3X10"°m’® X353K _ o
=gt 03K 3.6X10

W=—p,(V,—V;)=—100X10*PaX (3. 6—3) X 10~*m® =—60]

AU=Q+W=209, 1]—60]=149. 1].

16. #£ 1200 K.100 kPa FE /1 F , & 1 mol CaCO; (s) € 241+ K CaO(s) Fl CO: (g) , et 180 k. i+t
BH W,AU, AH 1 Q. A N SUA.




# : CaCOs ($)===CaO(5) +CO; () Hi L2 HER AT Lmol CaCOs () 5HBFT A 4 1mol CO, (@) 3B
T HZ M CaCO; (s) ,CaO(s) A,

W=—p.V,=—nRT=—1molX8.314 J + mol™! « K™! X 1200K=—9976. 8]

Q=180X10'J=AH

AU=Q+W=180X10°]J+(—9976. 8)]= 170X 10%k].

17489 (37) =Co—p(5¢), SHERH FmEUEH (2

<|m

G\ _
) 0’(—3V)T 0.
. def
R (D EH H=—=U+4+pV
U=H—pV

(37),= (5, ~ (&™),

8K C, (URERERHC, = (2

st (“37), =2 (57),

~1|:c

)P

U W e
(2)dH= ﬂ*) dT+(aV) av

HESAEER TR AH=0,AT=0,% dH=0, dT—o-&(aV) dV=0
SR WA SR R 48 V0 FF L) (%VH ), =0 B
(3)dU=(%’.)VdT+(§‘—J)TdV

HASAERTE AU=0,AT=0,[@H dU=0,dT=0

i1 ()T &1 dV£0 LA (aV) =0 R{T.

T CG= 32;) acv [av( W1 [3T( ) Jy =0

5 T
ls-ﬂ%(ﬁ)f@(%),—f’
() [ 2H _
C&=C==(3),[(3).~"]

HERR: (LU=U(p,V)
W=(55), 40+ (5),v
def

—U+pV
dH—dU+pdV+Vdp

=( g[—[{ ), 40+ (5 au V), dV+pdv-+Vis

FENRE dH= ( aU) dV+ pdV B FIRE dT

(59),=(F),37),++(5F),



ik c,,=(§—‘§)p[(5—) +p B ( —) =C,—p(3y), Bar.

()H=H[T, p] dH—( )dT+(aaI:) dp

F_ER8, BT dH=dU+ pdo+Vdp=dU+Vdp(ZEBLT )
BT %R, MR AT

(&), (%) (30),~ (5%

aH)

p
) (aT)V
XEE%:CP (a’]" U

Gr=(57), RAER, w57

G=G==(3%),[(35),~V |-z,

19. ZEARUEE T, 8— MR/ UKERBEA 0.1 kg 268 K 7K1, & RE R GRS K 273 K,3#H
—ERE AR BIK. h T BT AR, TR AN, CAKOB MM 333.5k] « kg™ K
268~273 K Z[E/KAIEb# A 4. 21 k] « K™ « kg™,

OEHRGEHSHEL, HRH AH;

(2)3R 7 VKB S &

& (DTE p° AR, et B b4 P Bt #al AH=Q, =0.

QBT vk AR xkg, HF 247K K0, 1—2) kg, tNE 2—12.

]
268 k,ON kg AH | xkg H,0(s) ! (0.1-x)kg H,O())
H,0() 273K 273K
]
AH
AH
1 AH;
0.1 kg H,0()
273
M2—12

AH=AH:+AH:+AH; [F#f4¥5ERIRRE F24 AH; =0,% AH=AH, +AH,

AH,+AH; =0

0. 1kgX4. 21k] « K™ « kg™' X (273—268)K+ (—333. 5kJ * kg™!) X kg=0

z=6. 31kg.

20. 1 mol N; (g),7E 298 K 1 100 kPa FE /1 F , @R[ W4 fud B EZE S| 5 dm’. i+ H GRS KA BEES
% .

(DN (@ B IR 5

ON (DIBIGETT;

QOTME L.



o)~
=

f#: (D 1mol N, HXEF45F y:gﬂﬂ= =1.4
CV.m R

l\')l(ﬂ

Imol AN HAR SR & BB SRS 2

_nRTy _ 1molX8.314 J - mol™" « K™' X298 K
Y2 100X 10°Pa

BRESEERATYERPHIBRIER. TV =%
TV I =T,V, 41

298K X (0. 02448)%* =T, (0. 005)**

T, =562. 5K.

(DRI, Vi7=p V7

100X 10%Pa X (0. 02448)"* = p, X (0. 005)"*

P2 =924 X10°kPa.

() HAH S AR s P ¥ AR P i 2l

W =EZV2_2]V1
y—1

Vi =0. 02448m*

=nCy,m(To—Th )=1mol><% X8.314 J » mol™!' « K™! X (562. 5—298)K=5497. 63].

21, FAR SR T 2 ot BRI SR RN pV =C, R Con B R B 1.
(DF n=2,1 mol SIEN V) BIKKE V., BEH T, =573 K 3| T, =473 K. R:3BHIH W;
MBS Crm=20.9 T « K~ « mol~! , 3R 31BE Q, AU Fl AH.

B (DREHER PV —Con=2,p=5

[ e [ C ey L _1\_2VB pVE_ o _ _
W= pav JV i V=C(y —¢ ) =B~ B =V, — 1V, =nRT, —nRTy =nR(Ty —

1

T1)=1molX8. 314 J « mol™' « K™'(473—573)K=—831. 4]

X .
(2HaU= JTZ 7 Cy,udT=nCy,m (T —T1)=1molX20. 9] « K™ « mol™' (473—573)K=—2090]

1

Com=Crm+R=(20.9-+8. 31)] » mol~! « K1 =29, 21] » mol~" » K~
X
A= J: BTy T =T
1

=1molX29. 21 J « mol™! « K™! X (473—573)K=—2921]

AU=Q+W  (HS2E—FE/

Q=AU—W=—2090] — (—831. 4])=—1258. 6].

22. 7€ 298 K i, H—E B AR R FEBSME(Cr,n=1. 5R) , \I&ZS 2000 kPa } 20 dm® 2 F 5| ARl
B, AR A S SR 100 kPa, K&K AU, AH,Q R W.

(DEF IR AT R AK ;

(2) 4 RT3 R Ak 5

(UL 6=1. 3 W Z 7 1 72 Al 3 fZ k.

RIE p—V B EEH =R KR B, I = FTh i k.

ST AR Crn =3 R Gy =g Riy= 2=



— 100kPa
20X107°m?

B2—13

i _21Vi__2000X10°PaxX20X107*m® _
B RSB n= o =5 314 7+ mol 1 » K-' 298K — 16- 14mol

(DR WK AU=0,AH=0

s Ve
W=—nRT anl

=BT 1:% (EESARSHE pVi=pV))

_ NI p— 2000kPa__
16. 14mol 8. 314 J » mol™ « K™ X 298K In S50 5-"=—119. 79k]

AU=Q-+W=0 Q=—W=119. 79k].
(DOHHRAGLEREK Q=0
BRESEERTTESBTER p' T =0Ty
pl(l—%) T1% =p2(1—%) TZ%

(2000)~% (298)% = (10003 T,

T, =89, 91K

HELERABRR W =nCyn(T—T1)

=16, 14 molX—g—X& 314 ] « mol™! « K1 (89, 91—298)K=—41, 88X 10°]
AU=Q+W=W=—41, 88 X10°]
AH=nC,(T:—T;)=16. 14 molx% X8.314 J » mol™ « K71 X (89, 91—298)K=—69. 81 X10°].

(3) 27 v i o 2 5 e P AT 3 o 72 AR A 1
B p T T =, 0TS

(2000073 (29813 =(100) "3 T,**

T,=149. 27K

W=6T"R1(T2—Tl) Pk pay
2000

_16.14molX8.314 J * mol™" « K

=1
13—1 (149. 27—298)K

=—66. 53k]
AU=n Cy,m(Ty—T,)=16. 14mol><%><8. 314 ] « mol™?

K™ X (149. 27—298) K= —29. 94k]

AH=nCpu(T:—T))=16. 14mol><—g—><8. 314 emol™ + 100 |----¥--¥-oo-

K™' X (149. 27—298)K=—49. 89k] —
AU—=Q+W (B Fy 22— i) 01 02 03 0405 Vm
Q=AU—W=—29. 94k]— (—66. 53k]) =36. 59kJ. 2—14
DOFBATFELIEK 7 Vi=pV2 Rili V2=0. 4’



HHTTHRIE 5 ViT =p Vo3 R Vo =0. 12m0°

AR Vi i=p V" RE V,=0.2

BT (D~ BB, TTH Wag >Way >Wan , K 2—14.

23. 1 mol R FHESIEMIAA 298 K,200 kPa, & F @2 F ARG, it B EMFERHASE
N RBFRE QW K AU HME, B p—V mEE, I aU F1 W BB R /MRFHEF.

(DEFR AT A ;

(4 AT W YR 5

(D F p/Pa=1.0X10'V,/(dm® « mol™") +b IR ¥4k,

#:1 mol BIFTFHIIE Crn =5 R, Cp=g Riy= 22 =5

1m01 ) V
298K, 200kPa

— 1mol 2V

B|2—15

(DR HERK AU=0

W=—nRT 1n%=—1mol><8. 314 ] » mol™! » K~! X 298K X In %’=—1717. 32]
1

Q=—W=1717. 32].
() H AT H YK Q=0

55 = ﬂ 7= 3 K %—_~ 3
IViT=p Vo7 8 pr=p1 (VZ) 200X 10 Pa(ZV) 63. 00X 10*Pa
nRT:

T.—.@Vz:PzXZVl:pZXZX P —187.7K
27 nR nR nR A

T
AT j " nGrmdT=n Cy,n(T:—T)

1

=1mol><% X8.314 ] » mol™! « K~ (187, 7—298)K=—1375. 55].

_nRT, __1molX8.314 J » mol™! « K™ X 298K _ 33
@V =" TR 12.39X 103 m

V,=2V;=24, 78 X107 *m®

p/Pa=1,0X10*V,,(dm® * mol™") +b R AEH , 3R #& b {H 200X10°=1.0X10* X12. 39+b
b=176100

p2=1X10* XV, +b=1X10* X 24, 78+76100=323900(Pa)

AR __ 323900Pa X 24, 78 X103
nR  1molX8.314 J *» mol™! « K™!

=965. 4K

Tz=
P Vz
W= Jvl pdV
V.
=—fvz (1. 0X10'V,, +5)dV
1

=—[—§- X 1. 0X10* X (VE—V2)+76100 X (V, —V; ) ]=—3245. 56]

AU =nCy,u (T —T1)



= molX%X& 314 J » mol™! « K™! X (965. 4—298)K=8323. 15]

AU=Q+W

Q=AU—W=11.57X10%].

(DO HEREE/ W, SW, SW,p B T BRTEK p:> 01> p BAERETL AU > AU, >AU, , NE 2—
16. :
24, F—HHIRIRAIE R 313 K, & R EMIRDFIH - PA
(D373 KEERSES T KEIBEZD ; 3
(2)538 KGR A4 5. 0X10°Pa F 7K 998 £).
B HIHE RIS R 5

8 : (D RHIRE 7= T"T_hT‘=373 S K16, 08%. 1

(€ T[k &3 17=T"T—hT‘ — 538 gg‘f(l?’ K_41.82%. >

25 KB ARIRE N 273 K, i K 298 K, 48k{# 1 ke 273 K fy7k2E
Bk R TIRE LT B 273 K MUKEB ALY 335 K - kg . i il

ﬁ:@#j‘;g\ﬁ Bsz‘l] =T2:F_IT1

_T—T,_208 K—273 K R _
W=t Q=220 2= S X 335k] « kg ™! X 1kg=30. 68KJ

RGEMABE R3] 30. 68k] K9TH.

26. AT AL, BUARAE 298 K FIRSES FTH#E1T, B BB N RE AU 5 AH B3R/, 3F B X 2
AEBERM2HRER.

(1)Ci2 Hao Oy (FERE) SE 28RBS 5

(2)Cio Hs (3%, ) B2 AL A B Cs Hy (COOH; ) (s);

() LMW

(PbS(s) FELE ALR PbO(s) Fl SO (g).

& BSR4 HR 298 K,100X10°Pa FE A1 F#4T A Ho (T) =AU (T)+AnRT

(1)C12 szOns +1202 (g)ﬁIZCOz (g) +11H2 O( 1)

Mn=12—12=0 AH=AU.
(2) An<<0 AH<AU.

(3)C, HsOH+ 30, (g)ﬁzcoz (g)+3H,0

An<<0  AH<AU.

(4)2Pbs+30, =—=2PbO+2S0,

A<<0  AH<AU

EZHNEFERRETRMAESENYFENREZE AMm=ngys —ngan

4 an<<0 B, AH<AU

4 An>0 B, AH>AU.

27.0.500 g IE BREEBAEBIE MBI, MBS IREFH 2. 94 K B REHA 5 RHEMER AR 8.
177 kJ « K71, 35 298 K B IE Beke M BE R R Bk (B AG T8 E h 298 K.

f#&:G: Hys (D+110, (g)g&—ﬁ7coz (8)+8H, 0D



TE BRI R W AU=Qy=—8. 177k]J »+ K™1 X298 K= —24. 01k]

AcUm=%] = o.giligﬂ{ii& =—4817. 6kJ + mol ™"’
100.2X10%*kg * mol™*
1EBEGERE SRR BERS
Ac Hn(C; Hys , 298K, p°) = AUn +AnRT
=—4817. 6k] » mol 1 +(7—11) X 8. 314 kJ *» mol™! « K™1 X107% X 298K=—4827. 5k] * mol".
28. H4E FFI R AE 298. 15 K BF A9%AZE(H , 1T 5 AgCl(s) BIARMERE 2 A iUk A Hi (AgCly s, 298, 15
K

(1) Ag, O(s) +2HCI(g)——=2AgCI(s) + H, O(D A HE,1 (298,15 K)=—324. 9 k] » mol™};

(2)2Ag(s)+—%02(g)=Agz()(s) A HE.; (298, 15 K)=—30, 57 kJ » mol™";
(3) Hy (@) +5-Cl (>—HCl(g) A HE, 5 (298, 15 K)=—92. 31 k] + mol™;
(4)Hz(g)+%02(g)-—HzO(l) A HE. . (298. 15 K)=—285. 84 kJ * mol™".

#: Ag(s)+Cl (©)—AgCI(s)
éé(l)x%—+<2>x%+(3>—(4)x%ﬁ4\ﬁﬁﬁﬁﬁm§§u
5 H, (AGCL 5,298, 15K) =1 A i1 (298, 15K) -1 A i (298. 15K)+ A His — 5 X A i

- [% X (—324, 9)+— X (—30. 57)+(—92. 31)—— (—285. 80) ]k + mol™

=—127.13k]J *« mol™!.

29. 7 298. 15 K % 100 kPa & S0t , S 3A bt . B R E K BBERE A HR (298. 15 K) 43 51 2 — 2092
k] + mol™ . —393. 8 kJ * mol™! J& —285. 84 kJ * mol™'. ZE M CHs () B HERE /R A BRI N AH:S
(298.15 K)=20. 50 kJ * mol™" ,iX3K :

(DIRA LRI R HERE R A UAS AcH (298,15 KD 5

(2) TR Jot S P 72 A PR 4 PO PR JR SRS 28 (EL A HIR, (298, 15 K.

fi#: (13C(s)+3H, (9)—C; He (2)

AHS (G Hs ,298. 15K)=— > ws A Hu (B)

B

=—[A.H2 (CsH; () ,298. 15K) —3A. HE (C(s) ,298. 15K) —3A. Hs (H (), 298. 15K) ]
=—[—2092—3X (—393. 8)—3X (—285. 84)JkJ *» mol™* =53, 08kJ * mol™".
(2)C;Hs ==C,CH=CH;
A H2 = AHe (C;CH=CH;,298. 15K) — A H% (C; Hs , 298. 15K)
=20. 50k] * mol™' —53. 08k]J * mol™* =—32. 58k]J * mol™".
30. ARHE LA T B 1 HE 2 MR 2 BR AR HERE SR AE BUKE AHE (CH; COOC, Hs 4 1,298. 15 K)
CH; COOH (D +C, H; OH(1) =CH; COOC, Hs (D +H. O(D)
A HS (298.15 K)=—9. 20 kJ * mol™!
R Z B AR UE BE /R R B4 A HE (298, 15 KD 43528 : —874. 54 k] + mol ™ #1— 1366 kJ + mol ™",
CO, (g) , Ho OCD) AR UERE /R A A 43 518 : —393. 51 kJ » mol ™' F1—285. 83 kJ » mol ™.
fi# - ekt CH; COOH (D F C. Hs OH (D FY$RHERE /R A BUAS.



CH;COOH+-20, =——2C0; +2H,0
A H (CH; COOH)=— > wp AH (B)

B

=—(2XAHu(CO)+2X A Ho (H, ) — A Hs, (CH; COOHD)
=—[2X(—393.51)+2X (—285, 83)—(—874. 54) ]k] * mol™*
=484, 14k] « mol™!

C: Hs OH+ 30, ==2C0O; +3H.,0

AHS(C:HsOHD=— > s AH5,

B

=—(2X A H%(CO;)+3A. Hs (H, 0) — A H2. (C; Hs OH))
=—[2X(—393.51)+3X (—285. 83) —(—1366) JkJ * mol™' =278.51k] * mol '
CH;COOH (1) +C, H; OH(1) =CH; COOC; Hs (D +H, O
AHe= E vs O HS,
= A¢Hg, (CH; COOC; Hs ) + A He, (H; 0) — A¢ H (CH; COOHD — A H, (C, H; OH)
RARE , Ri#
A¢H2 (CH;COOC, Hs ) =—9. 204484, 14+278. 51— (—285. 83)=1039. 28k] » mol ',
31 FHiHH 298 K MARHEE 1T, 10T R M bR HEBE /R 48 28 A Hi (298,15 KO XA BUE R 1/4 FR A
C—H @18 CFHH).
C(g)+4H(g)>=——CH, (g)
EA A BAEABRIEF BT Aw HL=711.1 k] * mol™
H, ()=—=2H() MIbrHEM BIXE 7 431. 7 k] + mol ™!
CH. (g) BIPRHEBE IR 4 JRAS R AcH5 (298. 15 K)=—74. 78 kJ * mol™*
##:C(g)+4H(g)=——CH, (g)

AH,(298. 15K)= D7 (I — D) eCEBYD

B B
OCCHRB)—CURT) A He.1 =711, 1kJ * mol™!
@H, (g)=—=2H A HS, 2 =431, 7k] « mol™!

®C(S)+2Hz ==CH, (g) A H:\,a =—174, 78kJ * mol™!
AH, (298, 15K) =A Hh s — A Hpi —2 XA HR 2

=—174, 78k]J » mol™'—711. 1k] » mol™! —2X431. 7k] * mol ! =—1649, 28k]J *» mol™*
RS H RIS E X, ATH
%x<—1649. 28)k] » mol~! =—412, 32k] « mol~.

32. K He (g)+%02 (@=—H, O, 7E 298 K FIARHEE A1 T IBE/R R REAS 7 A HS, (208 K) = —

285. 84 kJ + mol ™. I+ KR MTE 800 K B #EATHIAE/R S RIS AR, BT H O(DFE 373 K MARHEE 1 T i
BEIRZERIE A Dp Ha (373 K)=40. 65 k] * mol ™!

Cpm(Hy,2)=29.07 J e K s mol™ ' +(8.36 X107"J « K2 e mol )T

Cpn(O2,2)=36.16 ]« K™! » mol™' +(8.45X107*] « K™% « mol™")T

Cpon(H20,2)=30.00J « K™ « mol™* +(10. 7X1073] « K% e mol™) T

Cpn (H,O,D=75.26 ] « K™! « mol™!




f&:

$°,800 K

]
H: ()5 O: (@ L H.O(g)
(p*,800 K) (4,800 K)
Aer,l Aer.S
AcHm, AcHn, AcHo,
H, (g)+—;—0z(g)—*——3‘ MO0 Hom-=""% .06
(4°.298 K (£°.298 K) (£°.373 K) ($°.373 K
H4#E Kirchhoff £ #t

i
AHpa = JTZ [Coa(H, )+%“Cp.m (O ]dT
: :

=47.15] « mol™" « K ><(’I‘2~T,)——:—12—(4. 14X107*] « K~2 « mol™' ) (T§—T%)
=—23419. 5] » mol™
AHp,z =—285.84X10%] » mol™
T
AcHus= JT‘* Cpm (H:O(D)AT
2

=75.26] « K'' « mol™" X (373—298)K=5644. 4] * mol™!
ArHin,s =40.65X10°] « mol™

T:
AcHps= L‘ Co (H; Oy )dT
3

=30. 00 X (800—373)-1—% X10. 7X107*(800* —373%)=15531. 7] » mol™’

AHo=AHui +AHez + A Hoys O Hoot + 8, Hi s

RABE, A Hy=—247. 4X10°] « mol™',

B EBEEBPETERNSUE, TREERKKEAR. 576 298 Ko Bl —2e8 5, A 5 dm® ga#ia]
AR 6 dm® IR BEREAK T 21 K, iRl il A28 vh AT Ap UK R RSN i sk o] Z 88 ARt

R RELRIT AR IESR TV =TV, !

Vagr I
(v.) =
6. 208K _
(5) ~“os—zpr Mr=14

5
BRBRETOT 7=—”—g = =~§1— =1.67
~V,m _R
2
7
) Com B
BEATFHT =22 =2—=1.4
V,m __R
2

BORAR RN N ().

344 H:O BERIAIEL M7, S IR R M HURH) G (H0, ) A
(DZERBEA KN, ZWsIR3H B B BT TR ;

(2) e IR BEAR #a B R BT A4 3h SRR A et 2.



#&:Den =L(e,+e,)
=L(%kT+%kT) X3=3RT
SEFhREAFE ShREAE R] , MI{& TC iR 3 RE.
cv.m=(§,i;)v=3R
Cp.m=CV,m +R=4R.
AR 2 EIS T, NE LIRS RE . R A FahREMEShRE. B0 TSI E B ERMEI A HES R 3.

5 8 RO RE A AT,
(Z)sfﬁiﬂlﬁﬂa‘,cv,m=%[3+3+(3n—3—3) X 2]R

= [3+3+(3X3—3—3) X2JR=6R(n Y5+ T HFH 40

Cp.u=Cy,m+R=TR.
35, FEFR R A 298 KA1 K 100 kPa &4 T, MRS A= UR &  BABR5 Rk U1 #) 4 )8 ik
RSB A O T REK B ) B i BE L R P R B R 2000, B0 298 K I B N T

L) A¢Hg /(K] + mol™) Cpom/(J +mol™ « K1)
CO: (g —393. 51 371
H,O(g) —241. 82 33.58
C.H; (g) 226.7 43.93

N: (g) 0 29.12

. 5 1mol C, Ha () W47 G H, (g)+%02(g)==2(:02 (2)+H,0(p
BHEPRASTEMEE, Z 5 o, 1y, =114

C2Hz+'% 02 + N2 A[’H:=O N2 i co2 +H20
1 mol 2.5 mol 10 mol
| AH, ¥
AH, AH,
> CO/#H,0 -
| 2—17
FE4HdRE AH=0
AH=AH;+AH;+AH;=0
AH, =ArH?n,1
=1mol X (2X (—393. 51)+(—241. 82)—226. 7)k] *» mol~! =—1255. 54k]

AH;+AH; =[10mol * C,,uN; +2mol * C,,,,CO; +1mol * C,,.. H; J(T—298)K
=(10X29. 12+2X37.1+33. 58)(T—298)
=398.98] « K™' X (T—298)K—AH,

=AH,+AH;
1255. 54 X10°=2398. 98 X (T—298)
T=3444. 87K X kM5 vl fE X B B B i IR BE N 3444. 87K.



1.4 5 mol AR FHAEASEK, B HE Cr.n=2.5 R, MBS 400 K,200 kPa, 22 45 0 7] 53 L 45 & 400
kPa J§ , BHEZS WK ZE 200 kPa, sRE K Q. W,AU.AH 1 AS.

8 SURF B Crn =R, Cpn=R+Crin= 2R 7=Cpn/Cron=1.4

400 K, 5mol|#s#t|5mol, T> | B 25| 5mol

—

200 kPa | AT3%|400 kPa 200 kPa
# PO ESE Q=0,A5,=0
AL =W =nCin (Ti—Ti)=5 molX%XS. 314] mol™! « K~' X (487. 61—400) K=9104. 87]

AH =nCp (T, —T1)=5 molX% X8.314] » mol™! « K1 (487, 61—400)K=12746. 82]
HRABRHBER p T =p' T2

Tz=(%)l‘7ﬂ=487. 61

HERK AU, =0,AH, =0,W,=0,Q =0 &t #kitHE AS..

= Qy =W _ il
S =(FIr=—7 annV—an o

400 kPa
200 kPa

=5 mol X8.314] » mol™" « K™! ¢ In
AS., =0(HZE K  REARH)
W=W,+W,=9104. 87]
Q=Q+Q=0
AU= AU, +AU, =9104. 87]
AH=AH,+AH,=12746. 82]
AS=AS, +AS,=28.81) « K1,
2.4 5 mol He() , A EEHBESEK. B HMHE Cv.n=1.5 R, AN18% 273 K, 100 kPa, TR & & 298 K,
000 kPa, B 2% B 2.
R ETFHESK,.G.n=1.5R,C.n=Cr.n+R=2.5R

=28.81] « K™

5 mol He(g), AS 5 mol He(g),
273 K,100 kPa 298 K,1000 kPa
3 AS, .
BRIE Erm\Qi Aﬂﬁﬁhﬁ
5 mol He(g),

273 K,1000 kPa

FRIEAH AU=0 Q=—W

Asl=<%>,e=—¥ ann"i 8,314 J » mol™! v K15 molXln 110%00——95. 72 « K-
ZEFBAE Q=AH=nC),n (T2 —T)
AS; = J —f—dT nc,,,,,ln = 8 mol 2, 5 8. 314] « ol « B x1n %%‘-g = 9,11 « K

AS—ASl+ASz——*86. 61] - I\‘ ‘



3. LA, K 0. 10 kg 283 K 7K 5 0. 20 kg.313 K /KRS, KIES I BRI, K HE
H#th 4. 184 kJ « K7 » kg™

f8:Q =0.1kgx4.184 k] « K™! « kg™! X (T—283. 2)K

Q. =0. 20kgX 4. 184k] « K™ « kg™' X (313. 2— DK

HHAFH/T Q +Q =0 T=303.2K

ASI=JZC

S 4T =0. 01kgX4. 184K] » kg~! X In 303 2K

- =31 « K-!
283.2K_2'86X10 k] « K

T

S = JTZ AT =0. 02kg>4. 184 ] « K™ » kg™ XIn SELR— —p 72X 1072k) - K~

AS=AS, +AS;=0.14] -« K™\,
4. 76 298 K EREL T, E—N P EA SREBR I FHE T, —HH 0. 2 mol O, (g), EH K 20
kPa, 75—/ 0. 8 molIN; (g), FE 124 80 kPa. i FRARF B A SIKIRE iR

WREE  &EFFHESN;
(DRATEN Q,W,AU,AS il AG;
O URBRAEFREL T , IR A G R 1] 0 [0 B 4 75 nﬂrﬁ ZiT ) Q F1 W HIMHE.
R (DHEESERE B

=Va, +Vy,

7o, RT nv, RT
~pe, | pm

_ 0.2 molX8,314] » mol™! « K™! ><298K+O. 8 mol X8. 314] « mol™! « K™ X 298K
20X10° Pa 80X 10° Pa

=49, 55X107%*m?
ng =no, +ny, =0. 2 mol+-0. 8 mol=1 mol

_ng *RT_ 1 molX8, 314] » mol! ><K ' X 298K _ ,
Ps ="y 49. 55X 10~ 50X 10" Pa.

(OZERTR AU=0 Q=—W

i o, .
Dalton 23 EE R po, =n—; X pu =10X10°Pa

by, =72 X py =40X10'Pa
w =W()2 +WN2 n() RTln p—-—nszTln p'\’g
bo, ﬁN2
—=—8.314Jmol™! + K~! X 298K (0, 2 molen%-f—O. 8:elxcln 2—8>=—1717. 32]
Q=—W=1717. 32]

o K-
AS=-==5.76] - K

AG= J Vdp=W=—1717. 32].

DFRAY AU=0,Q=—W, Bl EF|HHZE, i AS'=—AS=—5.76] « K™!
Q=T+ AS'=298 KX (—5.76] « K1)=—1717. 32]
=—Q=1717.32]. .
5. 0 — 4T ] A PR ARAEAS RO — 4328 =, — 1 1 mol 300 K, 100 kPa {25 7 3848
R Ar(@), 55 —M 2 mol 400 K, 200 kPa BYSURFHABS 4K N, (). 2404 PR Bt 32, 1L B AP S KR
BB ORI A S A



_ 0.2 molX8,314] « mol ™! « K™! ><298K+O. 8 mol X8. 314] » mol™! « K™! X 298K
20X10° Pa 80X10° Pa

=49, 55X107°*m®
ng =no, +ny, =0. 2 mol+0. 8 mol=1 mol

_ng *RT_1 molX8. 314] « mol | XK' X 298K
be ="y 49, 55X 10 °m®

OFRER AU=0 Q=—W

, no, s
Dalton 4} FESERE po, =n—; X pg =10X10°Pa

=50X10° Pa.

px, —MXpa~4O><1O3Pa
po, PVZ
W :WOZ "‘WN2 RTln ;_anﬂn PNZ
—=—8. 314Jmol™! » K~! X 298K (0. 2 mol X In E+°- 8 #olxin 2—8)=—1717. 32]
Q=—W=1717. 32]
=Q= . -1
aS=2=5.76] - K

AG= f Vdp=W=—1717. 32].

ORI AU=0,Q=—W, B [FFIHA, B AS' =—AS=—5,76] « K™

Q=T+ AS'=298 KX (—5.76] « K1)=—1717. 32]

W=—Q=1717.32]. .

5. A4 HAE T a4 BRI A 7 A9 A — 40—, — 13 1 mol 300 K, 100 kPa i) 8 & F B4R
UK Ar(@), 73— N 2 mol 400 K, 200 kPa B XURFEB S N, (). Zim4 SRR 2 , 1L B S AR
BT RIB A S RARE.

ﬂ:%ﬁ—ﬁ&ﬁﬁﬁ%ﬁﬂé%tﬁ,Eﬁ‘ﬁﬁliﬁﬁé%‘*lﬁﬁié,Ws‘z‘zb‘a“ﬁjillmﬂ&?;ﬁ&%iﬁ?%%#?,
HATHRBZE. EM:Cr.u(AD=1.5R Cy,n(N;)=2,5R

no, CV,mOz CI—T; )+nN3 Cv,,,,NZ (T—T,)=0

1 mol X 1. 5(T—300)+2X2. 5X (T—400) =0

T=376.92 K

S1 =110, Cumg, I 7=+, Grmy In =

=1 molX1.5X8.314] » mol™' + K [n3%0-92 4 5 12, 58, 314] « K~ » mol~!1n 376:92

300 400
=2.85+(—2.47)=0, 38] « K™! (BF M )
FREAIE
_naRTA 1 molX8. 314] « mol ™! « K! X 300K _ P
Var v 0915 B 24, 94X10 *m
_m,RTN, 2 molX8.314] « mol™! + K™ X400K__ L
NZ - pNz - ZOOX 103 Pa _33. 26>< 10 m

VE\ =VA, +VN2 =58. ZOX 10_3 m3

5S: =nuRin {2 +ny, Rln ‘—‘%



58. 20
24.94

=7.05] « K™149.30] « K™'=16. 35] « K™

AS=AS,+AS,=0.38] « K™1+16.35] « K™'=16. 73] « K™!.

6. A 2 mol B, AIRZ 300 K, 20 dm® , 2 FHIAFLTBEREAKZE 50 dm®, iHHEL TR QW,
AU,AH #i AS.

(1) a] % B Ak ;

QY EZ K

(OXHIESME 100 kPa BBk,

f&: (DE/AT K AU=0,Q=—W,AH=0

W"'—nRTln—=—2molX8. 314] » mol™! « K71 X300 KX In

K 'ln 58. 20

- " -1, g-1
1 mol X 8. 314] » mol K 'ln 33. 26

=—-+2 molX8. 314] » mol™!

50 dm®

So-17 = —4570. 82

Q=—W=4570. 82]
AS= ann —15 24] « K7,

(2)%2&&::&5& Q=0,W=0,AU=0,AH=0

BT AS R R, B AS=15.27] « K1,

OB XHAESMNE 100 kPaAU=0,AH=0,Q=—W

W=—p,(V;—V1)=—100X10° PaX (50—20) X 10*m® = —3000]

Q=3000], [A]H# AS=15.24] «+ K71,

7.7 1 mol B3 CHsCsHs (DZEH BB & 383 K BPZ R NS, T E T B M Q W, AU, AH, AS, AA 1
AG. BEFTE LR BERE , B R ALY 362 K] » kg™
1 mol, 383K 1 mol, 383K
CH;Cs Hs (D CH;CsH;s (g)

BEREES A 383 K &G THHE AG.=0

Qp=AH=1 molX92X10"*kg * mol™! X362 kJ « kg~'! =33. 30k]
W=—p,(V,—V)=—p.V,=—nRT=—1 mol X8. 314] * mol™"' « K™1 X383 K=—3, 18 kJ
AU=Q+W=[33. 30+ (—3. 18) Jk]=30. 12k]

Ji
AA =—| " pdV =W =— 3, 18Kk].

8. E-“Aﬁf"‘-ﬁﬁ* A 298 K fy H:OD1. 0 kg, BLFL A 0. 15 kg ¥k HzO(s).ﬂ'ﬁ Zod R B
A HO() BLI H 333.4 T » g7 \HROOD B P LA R 4. 184 T« K™ o g7,
B AEERAERN, USHKERRLE, BB BES RS EN R4 TH#T AH=0
AH=AH)+AH(s)
AH(D=C, * (T—298 K)
AH(s)=Age H*+C, (T—273 K)
BRI PAROR A
1.0X10°gX4.184] « K™ « g7} (T—298 K)+0. 15X 10°g X 333. 4] + g~* 40, 15g X 10° X 4. 184]
Ko g 1 (T—273 K)=0
T=284. 35 K.
AS =AS(D+AS(s)

fi#:




B 284. 35 | A Has 284, 35

=Coy In 595 o735k 16 In 7573

o et . 1t 284,35, 0.15X10°gX333.4] « g~ _—
10°gX4. 184] + K~ + g7 X In 28351 gL +150g X 4. 184] « K
. 284,35
g Xln——273

=—196. 18] « K™ +183,19] « K™'+25,56] « K'1=12,57] « K™!
H. O RIS BT LABE R UL TR
H; O H; O, H; Oy

273 AS (273 K |AS: (T

T

AS H; O =AS, +AS; = Ry ot +C, (H;0,Dln 273.15 K

273.15 K
TSR, ERHET R LR,
9. LBEHA N AE R RSN 400 K, Fi N 300 K, BiERMAHRRRTA 4.0 kI L4 T
EARNZS S, ATERAX — I BRI,
B RRERAR, B— BT E ,Q<0,Q=—4000]

Q _—4000)__ . . ..,
T, 400K ~ 10J-K

I Q>0,Q=4000 ]
AS. == =4000T_,, 33] « K™!

ASy=

Tur 300 K
ASie =4Sy, +AS.=—10] « K +13.33] « K™1=3,33] « K!
ASin >0 P LAMLIE BN AA] ¥ 72

10. A 1 mol %7K, A#A7ZS 263 K,101 kPa 28 L RIHR . B B9vK , 3R 3% 53 18 608728, 3E R B X —
ARA A . B RK KRR E BN T EREERED AR : Cpn (H,0,D=75.3] « K +
mol™ ,Cp,m (H,0,8)=37.7 J » K™! » mol ' ; 7 273 K, 101 kPa B 7K §9 B8 /R 8 B K A Ho (H, O, 5) =—
5.90 kJ *» mol™!.

1 mol, H:O(D | Ag (1 mol,H;O(s)

i e

263 K,101 kPa 263 K,101 kPa
lAS1 TASa

1 mol, H,O(l) |_AS. 1 mol, H,O(s)
273 K,101 kPa 273 K,101 kPa

AS =AS, +AS; +AS;

273 K+n » AlusHm(Hz()’S)
263 K 273 K

263 K
273 K

=nCp,m (HO(D)In +nC,,n HO(s)1n

_ k-1 .oy 2731 molX (—5.90X10°] + mol~) e
1 molX75.3] K mol ln263+ 973 K +1 molX37.7] «K

mol ™ !In 263 K
273 K

=2.81J+K'+(—2L.61J+ K™)+(—141J+K1)=—20.21 ]« K™
8 ERA R AR .
11. 1 mol N, (@) A] FE B S4A , MIAZS 298 K, 100 kPa, 2N F BN SR, 4 BIBA AR A E SN



600 kPa, 3 FIK 2 BH Q,W,AU,AH,AA,AG, AS Fl ASiw.
(DR A ESE;
()& 4 17 600 kPa Bt FE4E.
& (DFRAYESHELTE, AU=0,AH=0,Q=—W

- b 100 kPa__
w nRTIn %, 1 mol X8, 314 X298 KXIn 600 kPa 4439. 21]

Q=—W=—4439. 21]

AS=% =——_§g§9k2] =—14.90 ] + K

AA=W=14439, 21 ]

AG=4439. 21 ].

(2)%SMEH 600 kPa B 4. BAZEMIRIGARAET , W& MRERBENE AR, 8 AU=0,AH=0,45
=—14.90] « K™, AA=4439. 21 J,AG=4439. 26 ] ,Q=—W

aRT _ nRT 1X8.314] « K + mol ™! X298 K

W=—P9(V2—V1)=_p¢(PZ 71 ) = — 600 kPa ( 600 kPa
1X8.314 K™ emol™! « ]+« 298 K, __ %
100 kPa )=12.39X10° ]
Q=-—12.39X10° J, W3F8E Q =12. 39X 10° J(Hk#)
s _ Cw-14.12.39X10° ] R
DSi = DSy +ASur=—14.90 J « K +-=25005—==26.67 ] « K",

12. 4 1 mol O, (g) M 298 K, 100 kPa A7 , 45 7] 3% FE 45 %) 600 kPa,iXsR %t B Q, W, AU, AH,
8A,AG,AS Fll ASie. R O, () HEREME, BH O (D # Cpm=3.5R,S5(0,,8)=205.14 ] « K™ «
mol™?,

B RSB AR W ELE B Qr=0,AS,:=0,0, HEESIK,C)n=3.5R Cy,u=Cpun—R=
2.5R y=%—'"=1.4

ym

HRABHTBERX o' T =p"7Ty7

100
600)

AU=nCy,m (T —T1)=1 molX2.5X8.314 J » mol™! « K7 (497, 22—298)K=4140, 79 ]
AH=nCpn (T; —T1)=1 mol X3.5X8. 314 J « mol™" « K™' X (497. 22—298) K=5797. 10]
W=AU=4140.79

AA=AU—nS; AT=4140. 79—205. 14] « K™ * mol™! X1 mol X (497, 22—298)K=—236727. 20 ]
AG=AH—nS; AT =5797,10] —205. 14 J « K™' + mol™" X1 molX (497, 22—298) K=—35070. 89 ]

T =(§—;)1—?T, = (200 15L8 o 998 K=497, 22 K

AS“=:T%=O

Asuo — Ssys + ASsur =O.
13. % 1 mol BUR FHEAESIEMNIEA 298 K,100 kPa, 48 47 i3 FE45BIAR R 5 dm® , SR A S KB .
EAFEER Q.W,AU,AH M AS.
¢

ﬂ:mﬁ?’ﬂﬁ%ﬁ;,CV.ngR Cp.m=cV.m+R=—;—R 7=_b£=1'4

HEHEIERE TR pV=nRT, M

_nRTy _1molX8.314 J + mol™" « K71 X298 K

V‘ P 100X 10° Pa

=24.78X10 3 m?



B 4E R A e AT 3 FE 48, 8 Q=0,AS=0.
T1V1 ri= Tsz r1

T, =T: ({2 =565.29 K
2

AU=W=nCy,n(T: —T1)=1 molX2.5X8, 314 J » mol™" « K~! X (565. 29—298) K=5555, 62 J
AH=nC,,n (T; —T1)=1 mol X 3. 5X8, 314 J » mol™! « K™ X (565, 29—298) K=7777. 87]

nRT; _1molX8.314 ] « mol ! » K X 565. 29 K
="y, 24.78 X103 =189. 66 kPa.

14. %% 1 mol % G Hs (DZEIE# ¥ 4 353 K #1101, 3 kPa KA T, M ESER WFE . FENES, B4
EHRHT  E A BEIRITAIE R Avp Ha =30. 77 K] » mol ™!, S A A K. iR
DZAEK QM W;
(DA BEIRIKACHE Ap S FIEE/R 4L Gibbs H HIBE AvpGin s
(DIFEHIHAE ASss 5
(ORI ELR, AW ER T B A AT 4.
B (DmEABFRERLR p.=0,W=—p,AV=0,AU; =Q
BRI R AR AU
1 mol,CsHs (D, | p=101. 3 kPa |1 mol,CsHs(g),
353 K,101. 3 kPa 353 K,101. 3 kPa
EEETETES AU, =Q+W =nAmHat+[—p. (V,—VD]
=nAvp Hn— p. Vg
=ap Hn —nRT
=1 molX30. 77X10° J * mol™* —1 mol X 8. 314 J * mol™! « K1 X
353 K=27835.16 ]
B R ¥ BB RS R ¥, B AU=27835. 16 ]
M Q=AU, & Q=27835. 16
Avp Hn® _30. 77X10° J mol™!

= . =L 5 =1
(2) ApSu= T 353 K =87.17 ] » mol K
AvamezAvan _Avapsm « T=0
_ Qu_ —27835.16]_ .
(3)ASsu T 353 K 78.85] K

Qur=—Qy=—27835.16 ]

(4)ASio =ASus T ASr =7 * Aup S+ ASsr=1 molX87.17 ] » mol™ « K1 +(—78.85 ] « K~1) =8,
32 J « K71 >0 M B A AR 3.

15, R— 2 RN, 7 298 K MITESUE S F#EAT, R BB 1 mol A, Bk 40. 0 kJ. 48 2 g it
A0 R bR 58 AR N AR BE AR R, R K 4. 0 KJ.

(DI ERBFEEER 1 mol B HIMEHAE ArSns

(2) 24 JOL A3 1ok 7T 530 e, s 52 R SR 558 A 2 0 R B R G 0 RS , AR S R G A AR (B SRR 7
)

(OTHHHE R GERT REAA B AT AYMH.

% : (1) S L3882 7T 53 B W SR 52 AR, Qe =4. 0X 10° ]

A,sm=<%)k—l—n%—13 427 « mol~! « K-



(2) 5L 388 o AT 33 E b e SE AR, » W 3R MR B 40X 10° J.
ASsur=-jQ_':=——'__134. 23 J b I<_1

=nArSm+ ASsr
=1molX13.42 J + mol™* « K™'+134.23 ] « K'=147.65 ] « K
BOX — 2 I L 20 R Y B S 2R G0 R T )t .
(3)AG =AH—TAS=—40X10° J—4000 J=—44000 ]
Wonae = AG=—44000 ]J.
16. 1 mol B JFFHAESIK, \#HZ 273 K,100 kPa, 43512 FHI AT AL BliE & B AR, R A&
B Q,W,AU,AH, AS, AA fil AG. BHIZSHEAE 273 K, 100 kPa HBE /R4 S =100 J « K™ « mol ™.
(DAER T ESnfE;
()4 E TR ;
HERF T ESeE;
(4) A P T] S Y Bk 2 FE S1 00— ¥ 5
(5) 4 A E W R $1 50 kPa {8 40 E Bk 2 4.

#: OERTEAMAE, AU=0,AH=0,Q=—W BAUKIRE N pV—nRT, WL =L =

=—nRT In ‘V7§=—nR'I'ln%=—1 mol X 8,314 J e mol™! « K71 X273 K Xln(-—%-)=1573. 25]

Q=—1573.25 ]
AS=ann§—:=1 molX8. 314 J + mol~! « K~ Xln%=—5. 76] « K~

AM=AG=W=1573.25 J.
(OEET ARG

Vo _To_ e
V.o T, 2AH=Q

BEFHESHE Gn=1.5R,C,n=2.5R

W=—=p.(V;=V)=—p. 2V, —V1)=—p,Vi=—nRT=—1 mol X8, 314 ] mol™! « K71 X273 K=—
2269.72 ]

AU=nCy,m(T:—Th) =1 mol X1.5X8. 314 J « mol™" « K1 (273X2—273) K=3404. 58 ]

Q=AU—W=3404. 58 J—(—2269. 72 ])=5674. 30 ]

AH=5674.30]

AS=nC,,mln%=1 mol X2, 5X8.314 J » mol~! « K-'In2=14.41 J » K~}

AS; =AS, +AS=nS.+AS

=1 molX100J + K™ e mol™'+14.41 J+« K '1=114.41] - K™!
AM=AU—A(ST)=3404, 58 J—(114. 41 X273 X2—100X273) J=—3.18X10* ]
AG=AH—A(ST)=5674.30 J—(114. 41 X273X2—100X273) J=-—2.95X10* ]J.
OEAFEHME W=0 ﬁ—j=%=z
NJ=Q=nCy,n (T —T1)=1 mol X1, 5X8. 314 ] » mol™' X273 K=23404. 58 ]
AH=nC, n(T,—T;)=5674.30 ]



AS=nCv,mln%=1 mol X1, 5X8.314 J « K™ XIn2=8.64 J » K™!

AS; =AS, +AS=108.64 J « K™!
AA=AU—A(ST)=3404. 58 J—(108.64 J « K1 X273X2 K—100 J « K™' X273 K)=—2. 86 X10* J
AG=AH—A(ST)=5674.30—(108.64 J « K™' X273 K—100 J « K™! X273 K)=—2.63X10" ]

(4) e R WY Rk 28 FE gD —

& m 5
- =W —_pm __ Y
Q O,AU 97 C, 3

Q.
AS=22=0
# GBI ER pI T TI=p7"T
Tz=(%)5’T1 =2-% %273 K=206. 90 K

AU=nCy,m(T:—T1)=1 molX1.5X8.314 ] » mol™! « K™ X (206, 90—273) K=—824.33 ]
W=—824.33]

AH=nC, »,(T:—Ti)=1 mol X2, 5X8. 314(206. 90—273) K=—1373.89 ]
AA=AU—SAT=—824. 33 J—100X (206, 9—273) J=5785.67 ]
AG=AH—SAT=—1373.89 J—100X(206. 9—273) J=5236.11 ]

(5) 4 PR ¥ R PTE SN ERE Rk Q=0,AU=W

n,Cym (T —T1)=—p.(V,—V7)

1

LS5R(T;—T\)=—R(T:— 2

T

Tz=218. 4 K
AU=nCy,m (T, —T1)=1 molX1.5X8.314 J » mol™! « K™ X (218.4—273) K=—680.9 ]
AH=nCp,m (T, —T1)=1 mol X2,5X8.314 J » mol™! « K™! X (218.4—273) K=—1134.86 ]

A= i %+ann ‘VT Ay AT i R )

. Tz yay
nCp,mln T, +nRlIn Ty
=2.5X8.314 J » mol™! « K~ ><1n22+34+8. 314 J » mol™! « K1 X1 mol X In2

=—4.64]+K'+5.76 ]« K'=112] K™

AS;=AS;+AS=101.12 ] « K™

AA=AU—A(ST)=—680. 90— (101. 12X 218. 4—100X 273) =4534. 49 J.

AG=AH—A(ST)=—1134. 86— (101. 12X 218. 4—100X 273) =4080. 53 J.

17. % 1 mol H,O(g) M\ 373 K, 100 kPa T , /Uy FE 48 , £ WA KB EER .07 R, 18 2] T 37
K200 kPa M8 K RS BAANRKR IR T HAK, B

H,0(g,373 K, 200 kPa)—>H, (1,373 K, 200 kPa)

RZARE AH,AG Tl AS. ERERRMA T - KK BE/RIILAE A 46. 02 KJ » mol™ , K K9 8 BE g 1000

kg « m™. BN EA UL, AR BISE S R W o] BB A



& :

1 mol,HzO(g) AG 1 mol, HzO(l)
373 K,200 kPa 373 K,200 kPa

JLAG'I 4kAGs

1 mol, H.O(g) AG 1 mol, H,O(D)
373 K,100 kPa 373 K,100 kPa

AG=AG, +AGy +AG, =nRTIn §f+o+%<pz ) =—2147.73 ]

AH=nAH% =1 mol X (—46.02X10° J * mol™")=—46. 02X10* J
AG=AH—AS+T

AH—AG_ —46.02X10° J—(—2147.73 ) _
T 373 K

18. FI-& &M PEIER «
(1)7E 373 K #1 200 kPa FEF 1, H O(D ¢ H: O(2) BARE 5
(2)7E 263 K A1 100 kPa FE F 7, H: O(s) . H:OODERUE.
%
(1 [H,0(p),373 K, 200 kPa—2C~H,0(D), 373 K, 200 kP4
G AG]
[H,0(g),373 K, 100 kPa—2C2-[H,0(D , 373 K, 100 kP4

AG=AG, +AG; +AGs # n 25 1 mol

—117.62 ]« K™,

AS =

AG: =nRﬂn%=l mol X8, 314 J « K~ « mol™! X373 K Xln-%—=—2149. 53
AG,=0
A _[PZVdp = M e i)
4l e
_ 1 molX18X 107 kg » mol ™!
1000 kg » m™*
AG=—2147. 73 J<<0 #t B Rk B £ Gibbs B B fEMA 8 A M#AT, H.O) H H:O(g) B 5E.

@7 [1mol, H,0(s),263 K251 mol, H,0(1),263 K|
3
lAS1 AS;

[T mol H,O(s), 273 K251 molH,0(D), 273 K|

AS =AS1 +A52+ASB

us Hm -
=nCy oy In o8B 2Bl 10 2B 00 8 S A R R AR AN 7 LT H OCS)

H H, O(D) ER .
19. 7£ 298 K #1100 kPa A1 T, B0 CCA&RIA) Rl C(f B (9 BE AR A L BE /R MR Be s RO BE A BIA -

(100X 10° Pa—200X10* Pa)=1.8]

YR Su/(J + K™ « mol™) AcHy /(K] * mol™) o/ (kg * m™*)
- C(&RlA) 2. 45 —395. 40 3513



Ca®) 5. 71 —393. 51 2260

K
(1D7E 298 K }% 100 kPa F,C(H 8)—C(& R B AwGo s

(2)7E 298 K J 100 kPa B}, B4 SR MG E?

(DM INE S REEEATRE MRS E AL WATTRE, ZOEMBRES, 4 HELIX P07
298 K, p° 298 K, p°

B:rm | |emm

(1A HR°(298 K)=AH. (58,298 K)—AH.(£&Nlf,298 K)
=—393.51 kJ * mol™'—(—395.40 kJ *» mol™!)=1. 89X10° ] « mol™*
A-Sx°(298 K) =S, (&RIF,298 K)—S, (A 8,298 K)
=2.45] ¢« K™! emol™'—5,71 K™ e mol™ « J=—3.26 J * mol™? « K™
DexGa® =AH— NS+ T
=1.89X10°J + mol™'—(—3.26 ] + mol™! « K™1) X298 K=2, 86X10° J « mol .

@ FNA B~ RIA LR AG>0, RSB B R#AT, 5 298 K, 100 kPa B/ T A BRI
ARaE.

(3) AirsGa® + Vo A — Voiem ) (p2 —100 X 10 Pa)>0

37, =1 _3kg°m01—1 1 _ I 115
2.86X10° J » mol™'+12X10 kgem? 3513 2260)(P2 10° Pa)>0

p2>1.5X10° Pa BARAE 298 K WIRE T , A BRI ERIA, EAHBEMME 1. 51X10° Pa LA AR
REL B FpFEAL.

20. KL SERREFTBA pVo =RT+ap, XH o« HER. A 1 mol ZSEK, EREN T HERFK
BT, o AR .. RE H:Q,W,AU,AH,AS, AA J AG W ERRR.

&R SE AR, B AU=0,AH=0,Q=—W.

— V2 —_ V2 m o Vm-Z_a
_ fvlpdv— fvl XL qv =—RTInym:2=2

M=AG=W=—RT In y2:2=¢,
me1l aQ
21, FEARUERE AN 298 K B, 3T BN F AR A, G2 (298 KD , W BT A5 UE 3 W7 S 5 #K) o] BB 1.

(1)CH4(g)+—%—Oz(g)—>CHsOH(l)

(2)C(EB) +2H, (g>+%o2 (g)—CH,OH(D)

PR B SR E R BHER L ERN.
R R B ERINE.

#3%—: (1)CH, (g)+%0:—>CH30H(l)
A.G2 (298 K) = A, G2 (CH; OH, 1,298 K) — A,Ga, (CH, 1298 K)



= (166,27 K »mol)—~C~E0, 72K » mol2)=—115; 5550 mol=t.
(2)C(E§)+2Hz(g)+%02(g)—>CHaOH(e)

AGL=A.G: (CH;0H,1,298 K)=—166. 27 kJ * mol™"
B &7k B =R E I 8 it BB 877 M #EAT » RN (2) R A AT REPE KBl A.Gn<<0.
HEZ:

Yk AcH2 (k] » mol™) Sa(Jemol™ « K™)
CH, —174.81 186. 264
O 0 205. 138
CH3;OH(e) —238. 66 126. 8
CA#) 0 5. 740
H, 0 130. 684

(1)CH, (g)+%02 (©)—CH, OH(e)

AcHR = AHR (CH;0H, 1,298 K) — A HS (CH, ,298) = (—238. 66 kJ » mol™!)—(—74. 81 kJ » mol™!)
=—163. 85 kJ * mol™!

AS% =53 (CH; OH, 1,298 K)— S5 (CH, ,298 K) — - S2.(0; ,298 K)

=126.8 ] * mol™" « K™'—186. 264 J » mol™' « K™! -——%— X205.138 J * mol™! « K™!

=—162.033] * mol™? « K!
AGHL =AHL—T- AS:
=—163. 85 kJ * mol ™' —298 KX (—162.033 ] * mol™! « K™!)=—115. 564 kJ » mol™!,

(2)c(F B)+2H, +0; ()~CH; OH(e)
AHS =A,HS, (CH;OH, 7,298 K)=—238. 66 kJ * mol~!
At = S%(CH,OH, 1,298 K) — 3 (C T B,5,298 K) —2X Su.(Hy 1,298 K) —-+- $1.(01 1298 K)

=126, 8—5. 740—2X 130, 684——%-><205. 138=—242. 877 ] * mol~* « K-
AGH =AHL—T+ ASS
=—238, 66 kJ * mol~! —298 KX (—242. 877 J » mol~! + K~1)=—166. 28 kJ * mol"!
B R SRS E R KT FHT B AGr<0, A.Gn (2)<<A.Ga (1), I (2) R4 BT REHE K

%

22 HE TR AEAINE RN, 76 298 K MbRHERE /1T BAH2E.
C:H, (g) +2H; (g9—>C, Hs (g)
B4 CH: (), Hz (), C. Hs ()7 298 K FIARHERE ) T AOFRMERE /R #8435 47:200. 8 J « K™! » mol ™!,
130.6 J « K™ « mol ™' 1 229.5 ] « K™ « mol™
#:A:5% =Su (G He)—Si (G H, ) —255 (Hy)
=(229.5—200.8—2X130.6)J *+ K~! « mol™!
=—232.5]+ K! e mol™!,



2 ES WK = G, ERRB =~ G ). WIEH,

2
CP—CV=Wa
K
‘ TP e oWy s RS o eV B
8 A= —vr L s x (—v @y =—TZs (),
ad o\ aV
=&, =&, +p 2D,

d 2] a aJ
UCT - Vy=GDvdT+ GO rdv Bt FIB L dT, 2L pJ 54 F (2, =3y +( )T,

=Gy WC,—Gr =GP +21ZD,

X dU=TdS—pdV WFIERLA AV, ZE[ TI&MAT
ad a

( Ll

U, _ S,
W)T_T(av)’r p

=TGDr(Gr—p i Max well XRARESth
_ 1@, 22y, —
=—TGR(Gr—p

WHRRA LR, BREE C,—C=—TG05 ),
e =HNUEBSEE.
24. %t van der Waals SRR, i{iEHA . (%I)T=f%'

iERR: " dU=TdS— pdV
W, _13S, _
=725y 92y _

=1y (22y _
== T(aT)p(aV)T p

aT

e,V 9P, IT, _ ap, .
Yr(Gv= 1$ﬂ(3T)V (ap

C PGPS,

U
v

w=1

o ( )T=T(%)V_P

van der Waals H = p=VR—Ib_\%

W, __RT . _a.
(W)T—Vm—b b4 VzﬁEEﬁﬁzl‘E

(B,
25. XA BRIED : 72— = —nR.
(5§)v
iR : " dH=TdS+Vdp ZE[SIHI&# F ,dS=0
S dH=Vdp

. QI_-I s
-o(ap)S_V



[Fj¥  dU=TdS—pdV

aU oU. CPsCDs iy
HEVIRST Gv=TEISIRHT Gps=—p M-F—5-L—=—F— = —nR AR
(ZS)v
oS

26. 7£ 600 K,100 kPa FE /1 F , £ B MK BB A

C.SO; * 2H; O(s)—>CaS0, (s)+2H. O(g)

BRIHE R PR 1mol BHE) QW , AUn » AHom y ASm » AAm K AG.. EHIEWFEFE 298 K, 100 kPa
AT BEE R -

7)1 AHS /(K] »mol™) | Sa/(J+mol™ « K™) Cpm/(J + K™ ¢ mol™)
CaSO; + 2H, O(s) —2021. 12 193. 97 186. 20
CaSO; (s) —1432. 68 106. 70 99. 60
H,0(g) —241. 82 188. 83 33.58

#:CaSO, + 2H, O(s)—CaSO; (s)+2H; O(g)
A&=1mol, WZhn K Y CaSO; » 2H, O A 1mol.
W=—p,(V,—V1)=—nRT=—2mol X8, 314 J * mol™* « K™ X600K=—9976. 8]
(ZBERT G RO R B AR, R B4 A H.O0(g)
Q =AH
600K
AH, (600K) = A Hy (298K) + [ 3 s CpmdT
~2AHS, (H; 00+ He, (CaSO, ) — AcHe, (CaSO; + 2H; 0) +[2X Cpr (Hz0) + Cpom (CaSOu) — Cprm
(CaSOl *» 2H, ) (T, —Ts)
=2X (—241. 82) + (—1432. 68) — (—2021. 12)k] » mol™ (2X33. 58+99. 60— 186.20)J « K™! «
mol ™! X (600—298)K
=104. 8 X10*J » mol™! —5870. 88] * mol™' =98, 93 X10%] * mol™!
AU =Q+W=88. 95X 10°] * mol~*
1y 2¥Cha(BYAT
AS, (600K) = A, S, (298K) + y
=(2X188. 83+106. 70—193. 97)J * mol™" « K '+ (2X33. 58-+99. 60— 186. 20)] «

mol™ + K In 3008 —290. 39+ (—13.60)1J  mol™* « K~ =276.79] + mol~* + K™

AAn =AU, —ASn T=88. 95X10°] *» mol ™' —276. 79 J » mol™" « K™! X 600K=—76. 65X10°] * mol™"
AGn=AH,—AS,, + T=98.93X10° J  mol™! —276. 79 J » mol™! « K™1 X600 K=—67.14X10° J «
mol ™. '

27. % 1 mol E{&HB I, (s) )\ 298 K, 100 kPa BEA 7S , ¥ A8 R, 457 K, 100 kPa #) L (g) , 134 457 K B}
L () RPRMEBE /R AL B S, B0 L () E 298 K, 100 kPa B ISR HEBE /R A S (T2 5, 298 K) =116.
14 J« K—1 « mol™ , 4 A 18 387 K, ARUERE /RIFALIE Ave Ho (I ,5)=15. 66 kJ « mol™". #7E 298~387 K ffy
IR L DX JA) P, B S5 MR A i) BB O LB R A 43 3R G, omi(T 5 9) =54, 68  « K1« mol ™, Gy (I, D =T79.
59 J « K™ « mol ™', BR7EWE & 457 K B (R BEJRISALIR A Ay Hi (I s 1) =25. 52 k] * mol™",



f#: 7 p=100 k Pa 94T

1mol 298K AF | ) mol 457K

y

Ls) 1,8)
AS,
v
1mol 387K
L@ AS,
AS,
\
1 mol 387K 1mol 457K
LW As, LM
T " 4 387 K .
ASl=nC,,m(s)ln7:f-=l molX54, 68 J + K™+ mol™* XIn 5o =14.29 J - K 1
_n* AwHm__ 1 molX15.66X10°J » mol™ _ . T
BiS=T i 40.47 7K
AS; =1Cpm(Dln —%=1 molX79.59 J » K~! » mol™! X1n gg; §=13. 23] « K
_n* AwpHn_1 molX25.52X10° J » mol ™ _ o
AS,="—F — 55.84 ]« K

AS=AS, +AS; +AS; +AS,=123.83 ] * K™!

K1
S (457 K, Ty g)=S0(298 Ky Ty » )+ ASn=116.14 J « K m01—1+1—2-3-°—§3’—n{d—K—=239. 977 -

K™ « mol™.

28, (R34 E 1 ARUEE F7, HHE TR ERIZESFE 1000 K B AOFRMERE /RABME. © HI7E 298 K BY R ERZRSAR
YRR SR ARAE Se (298 K)=294.9 ] + K~ 1 « mol™" , 7 273~1500 K IR E X (8] N , R IR S SE HBE R A
Cn5REMERRN:

Com=[22. 474201, 8 X1073(T/K)—63. 5X 107 (T/K)*]J « K™! * mol™!

" Com gy

% S3.(1000 K) = S3,(298 K) +JT T
1

T
=S +L2 (3-2—'T4—7dT+ 201. 8 X 102 dT — 63. 5 X 10 TdT)
1

=S +22. 47 1n%+201. 8><10“3(T2—T1)——%—><63. 5X1075 (Ts—T%)

=294, 9 + K~ » mol'+[22. 47><1n12‘%)+201. 8 10° ><(1000—298)—%><63.5

X 1078 X (10002 —2982)]] « K™ * mol™!
=434,83 ]+ K™ « mol™!.



FF ZUNFRHERNFREEBERZRTG A

1. 7£ 298 K B}, 4 0. 10 kg FREAHH 0. 947 B9HEE H, SO, KB, R4 B (1) Fi B BE R ¥e BE mw 5
QYF R BRIESE cs M BERDTE 2 REFRFEH S R, E’.%IEV%#FT RS WA W BE R 1. 0603 X
10°kg e m A MIBEE RN 997. 1 kg » m™3.

ﬁ:ﬁﬁ@ﬂw&}i:
_ ™50, _9,47%X0.1 5 .
"=y 98 /(100—0. 47) % X0. 1
=1.067 mol * kg™!
_™,50, _9,47%X0,1,(100—9. 47) X0. 1
DEBHE 2 =y 8/ 997. 1

=1.023X10° mol * m*

nHZ SO,

BEIR PR xp=——"7"—"=0, 0189,
NH, S0, +nH20
2.7 298 K MIASUEH T, & B BB BIBEIR 434 ns 24 0. 458 f7K B W HOBEE 9 0. 8946 kg » dm ™2,
IR A TR R ZR (B V(CH; OHD =39. 80 cm® » mol ™ , i3RI AK I W 7K 1 BE /R R V(H, O).
fg.v= 7ICH, OH VCHS OH +nH20VHZO
V—ncu, o1 Von, on

VHZO =
nH,0

v—W _0.458x32+(1—0. 458) X18
P 0. 8946 X 10°

« .. —0.02729—0. 458 « 39, 80X 10~
e o 1—0. 458

3. 78 288 K IRSESN T, EEE FAFER 10. om®, P & ZBaF &4 H0h 0. 96. S8k B S &
LB R R ECN 0. 56 B, RiTE

(DRI AK B4R 5

O hKE , R RIS Z R R2E0R 0. 56 AT AR

EHZFME T  HOKFE N 999. 1 kg » m™* , /K Z BEA R BE /RIE T

=0. 02729 dm®

=16.72 cm® * mol ™!,

w(C; Hs OH) V(H:0)/(107°m® » mol™) V(C;HsOH)/(10™*m® « mol™)
0. 96 14, 61 58.01
0. 56 1711 56. 58

B AK YR &R 7 w0
0.96 1—0.96

RYBER RINKEE  ne, w0n 7,0 =" : == =9. 301 )
Vi=nc,n,0n * Ve, 0n +nm,0Vi,0

E[l 10 m3=n(;lH50H 58.01X10™ 6 3 1’1’101*l +”"20 e 14. 61X103mol"‘ L4 m3 @
i : e, 1,00 =167876. 45 mol;  nu,0=17876. 313 mol

KGR

Ve =nc,n,0m ¢ VC2H50H+(YIH20+YIIH20)VH20
=nc,u;0n * 56. 58X 10™°m® « mol—, +(17876. 313-+n’ 1,0) X17. 11X 10 m® * mol™!
Mczuson.(mﬂzo—%-mgzo) =0. 56

- 1“§°=319209. 08 mol




< V2 =nc,n,0n * Veyu,on+ (nm,0 11,00 Vo
=9, 49844955, 767531=15. 266 m®.

4.7 298 K MKSEN T, PFEE(B) WBE/R 38 ns gy 0. 30 BI/K M, 7K (A) F1 B B (B) B R BE /K 14
FA4 R . V(H, 0)=17. 765 cm® » mol™!,V(CH;OH)=38. 632 cm® » mol '. B HIEIZLKMEF T, B EEHIK

A9 B8 SRR F43 58 - V. (CH; OHD) =40, 722 em® » mol ™", V,, (H;0)=18. 068 cm® * mol ' MR B Hl L
RIKEEW 1000 ecm® « mol ™! ,iRK

(DG B Ak Fnag i BE AR ;

(ORARE AR R,

#&:(DVi=ns * Vienyom +na * Va0

ng:na=0.3:0.7 = nB=—g—nA

v, =%nA . 38. 632+na * 17. 765=1000 cm® * mol™!

##48.na=29.14 mol  nx=12. 49 mol
(2)Ven,on=Va (CH; OH) X 12, 49=508. 618 cm®
Vit,0=Vam (H,0) X 29. 14=526. 502 cm®
BEHT:Vo =nu,0 * Vidi,o Trcu,onVen,on
=526. 502+508. 618
=1035.12 cm®
AV=V —Vy =V, —V,=1000—1035, 12=—35, 12 cm’.
5.7 298 K MIAKEA T LB NaCl(s) (BYETF 1.0 kg Ho O (A, BB AR V 5% A
NaCl(s) (B) (941 Bt ne Z (BB E RN

V=[1001. 38+16. 625(T2)+1. 774(Z2.)¥2 40, 119(Z2.)2 Jem®
mol mol mol

3R : (DH O A1 NaCl e R IEBU S5 A NaCl(s) WP A& ns ZRIXR;
(2)n3=0. 5 mol B, H, OCD) F1 NaCl ik BE /R 1A FH 5

(3)TETRRAR BT, H, OCD 1 NaCl fry i B2 /R & FR.

B (DVna=@V/In) . pny

=16. 625+%1. 774 /rm+2X0. 119 + g

V=nz * Vnaatna * V0
ey o V oCl
Vi,o0 =V__—,"31A A

={[1001. 38+16. 625ns + 1. 774 (np)% +0. 119 nd ] — ns (16. 625+%1. 774 /np +2X0. 119

ng) }/(1000+18)

1

51 774 ne? —0. 119 n)/55. 556

Vi0=(1001. 38—
(2)ng=0. 5 mol i}

1001. 38—% . 1.774(0. 5)% —0. 119(0. 5)?

Vion = 5. 556

__1001. 0367
55. 556

=18.019 cm® » mol™!

Ve =186. 625+%1. 774(0. 5)—;——}—2><0. 119X0. 5=16. 625-+1. 882+0, 119=18. 626 cm® * mol™".

(3)ng—0 B}, CERRH)



Vi,0=18. 025 cm® * mol™" ; Ve =16. 625 cm® * mol !,

6. 7£ 293 K i, &H/KAB A NH, 5 H, OB Z ol 12 8.5, 5% A £ NH; Hi4MEH 10. 64
kPa; &K BH NH; 5 H,O R Z 1o 1 ¢ 21, %W B £ NH, #4E R 3. 597 kPa, IR 7EHIF
RET

(DMUKEHER A 5 1 mol NH; () BI KRR B F Y AG;

(¥ FHRUEE S T # 1 mol NH; ()% F KR MEW B Y AG.

B (DAG=puy — iy = +RTlnx;) —(u* +RTlnx; ) =RTlnx, /x; =8. 314X 293X In 92—25

=—2.0kJ « mol™.

(2) AG=psoh — pw = pgpr — tigs™ = it T RT In(p/p°) — 1ty =RT In(p/p°) =8. 314 X 293 X In
3.597 _ _ e
101 325 8.31 kJ » mol™’,

7.300 K i, 4 A 545 B /] JE B3R A8 MR &4, B a0 FRIFESLEY Gibbs A B BEAY S L.
(DAKRBHFYHRBHL A 546 BERMNEARSY .08 1 mol 4 A ) AG;

(DM A 52 B & 2 mol FifEBEAIRAYH, 41 1 mol 4l A ) AG.

f#:(DAG =pi —pnp =G —Gy

= ;nBGB.m(E) = ZB:nBGB.m('ﬁﬁ)
=[(n—Dpa+nps+pi 1— (ipa +npp)
=pr —(uA +RT Inzs)
=8.314X300X1n 0. 5
=1.717 kJ.

(DR . AG =|:(2“‘1);z;\+2/1’}3+p/§ 1—Qua+2us)

=i +RT In 5 +2 molui +RT In£)+1 mol zii —[2(si +RT In 5420 +RT
In %)]
=[RT (lh++2n £ —4]n 1]
164
27
8. 7£ 413 K it , 4 Cs Hs CI(D Fk Cs Hs Br(D &S 54 125. 24 kPa 1 66. 10 kPa. {5 & B ik
B EERSIREY 7€ 101. 33 kPa 1 413 K s , ik
(D EEBRSRAYRAR;
. (BB RSB E 2R A AR,
& : (D& CsHs Cl BIBER 3 B0h a8
Pegusatpegu s, =2° Bp
xp * péugat (1—xp) p u e =p°

__ P Pimx  101.33—66.1_35.33_
pés“sa—péeﬂsﬂf 125.24—66.1 59.14

CsH; Br B@Eﬁ(ﬁ&j@ :1—x3=0. 40.
()RR A R GCsHsCl 4 B pegu;0=pc;u;a 0. 6=75, 144 kPa
Ce Hs BI' mﬁ& p(‘s HSBr=26~ 44 kPa

75144 _
Y54 =75 144126, 44

¥CgHg Be = 1y =0. 26.

=RT In =2.138 kJ.

0. 60

XB

0.74



9. Wik A 5%k B BT IS IEAY  7E 343 KB, 1 mol 4 A 5 2 mol 4 B ¥ BAY FRAR R AR
BYIHRHESER 50. 66 kPa. HERSEEYWHFEMA 3 mol 41 A, MEAE AW BESIER 70, 9:
kPa. i3k

(D& A 54 B fRFIESE;

X —FEERAIRAY  FEXMBISHT A 5 B& HBBER 5

R (DHEERSREY , RIER /R TR

xAZPA/PR
1 mol A+2 mol B DA *xatph =)y
A 3 mol A J5 pA s xatpi c Te=py
PR+ +pi - £ —50.66 kPa
Bp 9 1
DA F—FP}S . ?=70. 93 kPa
(pA=91.20 kPa
fmsz{ *
28 =30. 39 kPa.
X E—FEERSIRESY
1
. 91. 20X~
=PA 3 xA—__- 3 —
=" 50.66 - 60

y=1—ya=0. 40.

10. 7 293 K i, 4l Cs Hs (D4l Cs Hs CH; (D AZE SRS 5128 9. 96 kPa Fl 2. 97 kPa, 4D & R & 3%
MR ERSTEREEBSRAY R

(D SBBRE YA NLE AR PR E;

QO WH LA BES.

B (DLUFRENESFRRAVEEBRSERY

1
78 92
TegH =7
78102
ZcgHgcH, =1—0. 54=0. 46
Pogig = Péng * Tegn, =5. 38 kPa

PegHgcHy = PCgHyon, * ZegHgcH, = 1. 37 kPa.

(2) pg = pegng + pegn,cn, =6. 75 kPa.

11. 7€ 298 K B, U3 i) S, IR BT HE R /R A6 JRAR 43 31 4 < Ac H, (Cs His , g) = 82. 93 kJ « mol ™ 1 A HE,
(CsHe,1>=49.0 kJ » mol ™, Z#FE 101. 33 kPa FE /7 F A9 ¥ &2 353 K. &7E 298 K B, BB Ay g b ik
W5 R TS BE AR 43 308 (CHL) =0, 0043 B BUR I AR B B2 40 FE S p(CHL) = 245, 0
kPa, 33K : 7 298 K R,

(D25 PEEMBER A3 2(CHy) =0. 01 B, FUSEHER M A0 MRS 5

(25 _ERE WX R ) S A4,

& : (1) Anp Ha =AcHew — AcHaay =82.93—49. 0

=33.93 kJ * mol™!

RFEFHLIN B H B (A Hy SEEFLR)

—_ Avl Hs‘
d Inp/dT —p——RTZ

N HS 5 1 1
Bl In p2/ p1 =—EER——*(7~:—7-;)



101.33_33.93X10° 1 _ 1,
" 8.314 298 353

5&15:?1 =12.0 kPa
P HEEETE 298 K BHMRMAZESIE
24 H e K BE IR S B K xcny) =0. 0043 B, A E RN Pccn,> =245 kPa U I’(CH4) =0, 01 B},

. _ Py * TcHp _245X0.01_
Preny ==t =S i —569. 77 kPa

EWRIE pogng = péu, (1—acn, )=12. 0X0. 99=11. 88 kPa
B LR B SEN : o, +picn,, =11. 88+569. 77="581. 65 kPa.

1

(2)KAH K YCH, =T=m=0. 98
Yeghy =1~ yen, =1—0. 98=0. 02.
12. 293 K i, HCI(@) ¥ F Co He (D o, JE BBHAR BORR WM. 2415 B — WOR40 8, Ok A HCL 98B SR 43

¥H 0. 0385, KA Cs Hs (2) BIEE/R 3 H0H 0. 095. B40 293 K B, Cs He (D BIRFIZES E 7 10. 01 kPa. i

K

(DK — Bt , S RE;
(2)293 K B, HCI() ZEZE AW 9 Henry ZE £.,5.
& : (DA HCL B IR D BOR « . SAHPRBIBERIEN yoon, »

P (1—28) 10, 01X (1—0.
208 K B pa = peyng /ey, =5 = 0. 011 -0.038%) _ 101, 31 kPa.
¥ .

_ pra_101.31—10.01 _
(Dk,p =037 A3 kP,

13. 7£ 333 K B, ZH B R BR AUK MR FIZE S 508 0. 76 kPa #1 19, 9 kPa, 7EZIRBE R , BRIk 2843

B SPBPRE. TEP O, B i B R 23 3043 5 0. 732 1 0. 088, B84 WAH 5 # SF Rault &
B M F Henry @82, i80K

(DFEPRARF , 73 BT K AR Henry ¥
(2R KE A2 B AHE B R
8 PR E— TS ERE -
AKRFBERAEF, STHKBEIFERN  pro=ph,0 * xfho=19. 9 kPaX0. 912=18. 149 kPa
ERE AT R R N oxm
pxn=Pin * 2% =0. 732X0. 76 kPa =0. 556 kPa
Henry % ¥ R K R

_px _18.149
ke _%_ 0. 268
AR - e =228 =6 32 kPa,

(2)TEE R BCHHHE

a. ABL 5 /R g N S et
KB :px=0pk * zx * 7k
Yk =px/Px * xx =18.149/19. 9X (0. 912)=1

=67.72 kPa

Dxm: = Dxm: * Tem * VEm

_0.556
7x8="0 76

b. UA Henry i+ B}
Y = Dxm / Coxeme * ) =1

X0.088=38. 31



Henry %% k.p 2 — % 80 HEEBS TR, FE ) R8RS %M 80 0E%.
FrEAZE /KA by SEREAET ) by A0

k GERE) 0. 268
Svk=pk/kk * k= ”‘k;”‘f’& = o =0,084,

4. £ZR T, BE A 50K B R RIEERSRAY. A - RAYWNWESA, b A BEERA%Y
0. 4, WEBME—MHIEENEN,EZE TR S8 ESR. Mk A5 B HIRMBSES 5 R
A =40. 0 kPa, pg =120. 0 kPa, %3k

(1 MR 4 th B AT AR ER B 5 (2) MR 23R ALST » TP I AL SR B 4R,

& : (1 RIFF 44 s BE AR B

SHARH ya=0.4 y=1—y2=0.6

P=patpe=pA *zatpi e ap=pi * za+ps (1—za)

pa/p=ya/y8

__ZL
OB 18 : xa 393 1258 =0. 67

® ©

p=pa +P8=%P§ (1—x4)=66. 6 kPa.

() EFFBACTRRILE , AR : 2a =0. 4, 28=1—24=0. 6
[F] 28 , i #% Raoult &

pP=patps=pi s zatpi * 8

SHMHAMSE: pa=pi + 2a=40X0.4=16 kPa

B E:pp=p8 + 28=120X0. 6=72 kPa

SHABRN : ya=pa/(pa+ps)= 16+72_O' 18

ys=1—yr=0. 82,

15. 7 298 K MIKSHESF,H 1 mol A 5 1 molB BRERBSREEY KB AT AuixV s A
H, AaixU s Baix S Tl D G

#: E@iﬁ*?ﬁ%‘%*& —H 5 1E AR BEVE B P98 M Roault %4? B 5 15 F KN B AE R A
ENERARSE 24— R S 8 53 F 855 — P S 8020 FEUR T, B B ARk, BR 2 (] 45+ (A k.

B : Amix H=03 AaixU=0, Amix V=0,

Anix S=—REnslnzy=—2RIn 5 =11.53 J « K™ + mol"!

AixG=T ¢ Amix S=11.53X298=3435.94 J » mol?.
16. 7€ 293 K it , ZREMIZR SR 58. 95 kPa, 5°7E 0. 1 kg Z Bk, 7 A LB R ALK 0. 01 ke,
LB RS ERERZ] 56. 79 kPa, XK %A WL R A9 BE 4R R &

% : Roault ¥
PA=DA *
=pa/pr = g%%gw. 96

__m _ Wi/My  _ 0.1/T4X107
A st Wz /My +Wx /My 0.1 0.01X10°
T4X10° | My

=0. 96

f#A3 My =177.6 g *» mol .

17. BR—F& A Y R, D SBREMEA TR ED 518 :w(C)=0. 632, w(H,;) =0. 088, w
(02)=0. 280. ¥ 0. 0702 g LA YL T 0. 804 g MEMG+P , FLUE [ A LA F R T 15. 3 K. ifsRiZAHL
Y18 e IR T B B FA " 213X B SRR A4 55 (3 A R AR 3K & =140. 0 K = mol ™" « kg iy 45 i 4 26 [
AR B8R » BURYE TR A P BB , (B8 R A AR AL 8K AR T S FH RS S5 30, FOMERR AR ).



8 S VR VLR (B SRR A K

ATi=k; » mg=k; WB“,A
. 0.0702 g
B :15. 3 K=40. 0K * mol ngM 20.804 g
M;y=228.3 g * mol™!
2
BTN My - Weo /M, ~228:350.63 1,
[712E . H JE-FN 0k 20

O JFFANECH -4

HAL2 53 F A : Ca Hao Os.

18. 45 12, 2g KHRRIE T 100 g ZFEH  (H ZBERGMB ST T 1. 13 K. Z B XX BB T 100 g %4,
AR R TR T 136 K. 1525 H BRAEX B RP A I o g BE /R T . HH B R T4 8. E M2
B E ST R EEN A =1.19 K * mol ™! » kg, LK £, =2. 60 K » mol™! « kg.

R MBI ST AT =k,

Ws K, _12.2 1.19X10°_ . o
LB M= W, AT, 100 = 1.13 =128.5 g * mol

_Ws AT;, 12.2..2.6X10°
R Mp=g » Sp=Siix S os

M, () ~2M; (Z, )

MTER P AU F 45 A T AR

19. AT AR 877 Bt BEoh s R B ARBE T RN BER . 2 BT CS, (D A s FH B 50

(1)3.20 g 2R (Cio H) T 50. 0 g B9 CS, (DA, Ik S B ABAABT L 17T K;

(2)1.0 g ) CS (DTEWH AL 319. 45 K B MISLIEIE N 351.9 T« g1

ORHE CS, DWASESRERXR MK, MIEFEKSES 101, 325 kPa K H#h & 319. 45 K #f,CS,

(DA EREIR BE AL L3 3293 Pa « K™ (JLJS T Clapeyron J772).

\i4
B (DB AT AT =k« ma=hy + 3=t

_ ATy « Mp « Wa__1.17X1.28X1073X5.0
W 3.20

(DOWBER & A H SIRETE.

_R(Ty*)? 8.314X (319, 45)? -
Dy Hoor 351. 9><MA

RN AT K dp/dT= T ¥ Vﬁﬁiﬁifﬂ%%ﬁiﬁw A 2 A

=233.2 g * mol™!

ky =2.34 kg+*mol ™! « K,

e Mpy=

ky —2 41 kg » mol™’.

T-V(g) RT
R(TE)? 0 _p*Ma_101.325X76.1_ T
ky = Ao H MA_dp/dT_ 3203 =2. 34 kg *» mol K

20. 7 300 K B K ATRII (Cs Hi O ) W Fok o, IS AR A9 TR 480 0. 044 ORI, XK

W EBRBEE;

(OFE BN EE L BB, B E B KR, RAEBRR — T EEZBNKEA >
. BOX AR E R 1. 015X10° kg » m ™,

#: (DBEBRER 1 ke

IIV=nyRT

H=nBRT=(1 kg/0. 180 kg + mol™!) X0. 044 X 8. 314 X300X1. 015X 10° kg+em™®
\% 1 kg

=618. 83 kPa.



(DOTEKERTBER px gh=11

S 618. 83 kPa
ok *& 1.0X10°kgem 9. 8«Jkg™' em

21 (D A 3K FBEE 50 —0. 5°C (272, 65 KD, 3R7E 371C (310. 15 K) B [ 3¢ 918 & E. B HI7K B9 58
B A AR % £e=1.86 K « mol ™" « kg, 3K A B E LS FRIBE, B 1X10° kg + m™3;

(D BRFEATE 310 K B I 3 KB BER 729 kPa, iR+ B 845025 5 M 00 F 8 B8 AR VK S

&:(LOV=nsRT. WHHEW

—=63.15 m.

‘_'—nBRT'— . .
H—WA/PA—mB RT PA

ATi=k; *mg BJ mB=A/Zl

—AT;

b RT* pn= D & X 8,314 ] « K™ « 310. 15 KX 1X 10° kg » m™* =693, 17

1.86 « K+ mol™' « kg

I

kPa.
7ng * RT

D=7

=my * RT * pa
__ o _ 729 kPa
"™BTRT +pa 8.314 ] « K 1X310 KX1X10° kg * m
22. 7 298 K Bt , FR B EE/R R BE Ry ms () NaCl(B) 7K %80, W45 H B % FE A 200 kPa. BLE B MR &
B 1 mol SlK , it Bt 72 i Ak 2 4 A AR AR AL 1853 B 7 VB 8 BE 0T ML 45 P4tk A 35 BE, O 1X10° kg
RABEKRN, ENHRARAE
Ap= pi1, 0~ prool FE 7 XA FRE i A KAt
Ap = pool TV Al proa
_ 1 molX18X107* kg * mol!

—=0.283 mol « kg™'.

*m

X200X10° Pa=3.6 J.

1X10* kg » m™®
23 BRI E AR RS 7 271. 65 K B ERRE. 5k
(DB RHIER S

(2)7E 298 K Bt S E, ERXIRE R 4K RS ER 3. 178 kPa;
(3)7E 298 K Bf 2 B k. MBI B0 FAR RO VA K.
f#: (17K BB E SRR £=1.86 K kg » mol™!
BEAE k,=0.52 * K « kg *« mol™
ATi=k; » my
ATyv=ky *» mg

- __0.52 K * kg » mol™* - -
Bi: AT, =Ry /ks X AT = 1. 86 kg~ mol * (273.15 K—271.65 K)=0.42 K

ATV =T,— Ty =>T,=AT,+ Ty =373.15+0. 42=373. 57 K.
(2)mg=ATi/k=1.5 K/1.86 K * kg » mol™! =0. 806 mol » kg™'
PR W AR YR Roault B pa=pi » za=pA (1—zp)

ny nB
m=B= T = o M,
3 na WA/MA

xp=mp * Ma=0, 806 mol * kg™! X18X107* kg » mol™' =0. 0145
pa=pi (1—0. 0145)=3, 178 kPa(1—0, 0145) =3, 132 kPa.
HBEE

IIVy=ngRT



\% W
=0. 806 mol + kg™! » 1X10° kg + m™3X8.314 J + K™ + 298 K
=1996. 92 kPa,
24, =B HE (A FIRE (B) LUV W, 25 AR A AR s =0. 713, I ZE 301. 4 K BY B BEESER
29. 39 kPa, FEZES B (B WA M A ys=0. 818. CHEZBRER , =R PR HESER 29. 57 kPa. iR
R A=ZEP LA RAERT, S8R SRHEHEE a. A FEER 7.a.
% : iR 4 Roault

DPA=DPA *aa

q=22 « RT=28_"8 | pT
A A

(1—ys) _29.39(1—0. 818)

a 20.57 = O-18

axn=pa/pA =24

YA=an/an = o= =0, 621,

25. £ 288 K A, 1 mol NaOH(s)¥#E 4. 559 mol f4li/K 1 B B W MRS E N 596. 5 Pa, TEZBE T,
HiK BFESE R 1705 Pa. 33K

(DFEBHKRTERE

(OTFEE ALK A, KA 2E Sy 21A.

. . _59.5_
B:(Daa=pa/pa =705 0. 35.

(OKBBR Hz Oceoy = Hz Ocpurer

Ap=pa" —pas)r =pA — (pd +RT In an,0) =—RT In an,0=—8. 314 X288 In 0. 35=2513. 73 J »
mol ™.

26. 7E 300 K i, 7S A WZRSEN 37. 33 kPa, A BESER 22. 66 kPa, 24 2 mol A 5 2 mol B
REE I EARSKEER 50. 66 kPa, ZERS T A HKBE/RABR 0. 60. BERS NEBSAE, HR

(DEBH A BREE; OBBS AMBKEERE

(RA LR Gibbs H HEEEME AnixG™;

(O IR FBRFERR  KIBE LR Gibbs B HEEEE AnG .

(D WAL SR ER

_ paXya_50.66X0.6

arn=pa/pa oa* 37,33 =0. 81
_ b X s _50.66X0.4_
[A1¥E ap oo 22, 66 0. 89.

@D ya=%=1,62

ZA

_as_0.89__
7B Z8 0. 5 1. 78.

(3) DaixG* = RT D \npln ap =— 1582 J.
B

(4) DuixG* = RT D ngln zp =— 6915 J.
B

27.262.5 K i, 7€ 1. 0 kg 7K A% 3. 30 mol i) KCI(s)IE A RIS TE R IR E F AR 5K E 6
FFE. # DAAAKCHPRER TR R A W P K 7S BER IS B R L. CRUK B BE REEBE XS R Ave H =601
J » mol™?.

& CPRBIRIE ST 262. 5 K B, R W Skt

dpa (D) =dpa (s)

B Opa (D /3D p + an * AT+ (Iua (1) /2an)daa=(ua(s)/3T), + dT

W pa=pi +RT lnaa KA



—SA(l)dT+ daA“—S.; + A(9dT

Bl‘da,«.:—A{"sI_éi" Aar
ana
5 ___AfusH;, + A .
..In aa = R————' (T{‘ )2 AT{
R T gy =— OO (862, 5073, 2)
= 8. 8140273, 0 :
_ __1000/18 _
aa=0. 9897,11\—“——1000/18_'_3' 3 0.94
_aa _0.9897
et ] G52
28. 7E 298 K i, A VIRAE KM BEF M ERECH 0. 4. 5FZE VIR 5 g, 76T 0. 10 dm® K, 3R
R

(DFEUS 0.02 dm® ZBERT, EGREMBIU K PR T A IR . 857 Z R 562 Bk B
AR R L AA ZRR T

(D#F 0.04 dm® ZREREB—K K FER FH BRI L.

f#: (DA 0. 02 dm® ZFERE BB IR

We/Was=(Gemrw—)"  Va AEREEBCERERD
KV

KV+V

—(_0.4X0.1
0. 4X0.140. 02

=2.22X107° kg.
(2 [ B — KA B *

KV
We =Gvave

0.4X0.1
0.4X0.1+0.04

=2.5X10"° kg.
29. 76 1. 0 dm® KR & KPR 100 g, 7 298 K B, A 1. 0 dm® Z.BAZEER—WK, A 151% 4 i 66. 7 g. ifR
(DZYFEAE KN Z B2 1B 2 B R 50
(2)# A 1.0 dm® Z 4 10 RAEEL, RERE B H i R A i &

M (DBEBRPREAWs K
KV ..

Wo=(rav, ) Wa

—W R, & 1B15%) 66.7 g

—Ws =W& [1—

WB =( )2 s W,B

)2 X5X107° kg

) ® W‘a

=i ) X5X107° kg

KV ]
KV+Vy
KX1 ]
KX1+1
=66.7X10~* kg
<. K=0.5.
(Z)V(A) =1. 0 dms/lO=O. 1 dm3
153 ) R ) S A

Wa—We =Wu[1— Gerro

=0.1kg[1—

KV+V ]



0.5X1 01
0.5X1+0, 1

=0.1 kg[1—(
=0. 084 kg.
30. 7E 293 K i, ¥ A 0. 1 mol « dm™ ) NH; (@) #) CHCL; (D%, H _E 77 NH; () BFIZES N 4. 43
kPa; ¥ B2 0. 05 mol « dm™ ) NH; (@) i) H, O(D ¥ ¥, 3 77 NH; () 92K A 0. 8866 kPa. R NH;
()7 CHCIls (D F1 H, OCD B /™ AH 8] 89 43 id 2R %K.
e 2R E R T Bt

(H,0 — Hicnaly»

AEFRE K=exp RT
T pccrcy,) = picenct) T RT Inagcna,) =RT In ps. @
pe- 1 AHZESRE
MB(H,0) = HEH,0) +RT In ag,00 =RT In pg.» ®
==(DV48 a3 con e PB-2 AB(CHCly)
@— D48 : picn, 00 — pikcrcy) =RT(In oo +In "
B(H,0) ~ MB(CHCI PB.2 * ascHoy) |,
= RT = =In (T RN 1B AB(CHOLy) = MBCHCY) )

JPBe1 * asn,0
p AB(CHCl,)
K G Be2 . 3
b1 aswm,o

_0.8866X0. 1
4.43X0. 05

=04
S35MUTT AR NH; ZEPTAR 40 BES VA, HAICHR LA — B VR BEBR A P A7 .
__AaB(CHCly) ,AB(H,0)
s psez
GiIR—H.

K



% AT AR-FHr

1. A O SHRIIR RITE N Ag O()—2Ag(s)+5 O (). M Ags OCS) 741025 F-HT0T, 7

GRS B B RO ] BB A SR A B KA 2 07
R:5=3, C=S—R=2
=3, f=C+2—ad=1
f=0mt,0HKN 4.
2. BT & REWHL B AN B HERE RIE L7
(DNH, Cl(s) FESZ= B85 , B 2 4% 3 NHs (2) , HCI(@) 35 V45
(DNH,CU)FERH —E R NHs (9 AR, 54 /3K NH; (), HCI(@) 15 -4 5
(3)NH,HS(s) 5{E &R NH; () fl H; S(Q B &, 154 T4 5
()7 900K B} C(s) 5 CO(g),CO; (g) ,O: (g) i 4.
## : NH, Cl(s)==NH; (g) + HCI(g)
(1)S=3, C=S—R—R (R=1,R'=1) [NH;]=[HCI] -
c=1, @=2, f=C—ad+2=1
(2)S=3, C=S—R—R'=2 @¢=2, f=C—d+2=2
(3)S=3, C=S—R—R'=3—1—0=2, ©&=2
f=C—o+2=2(F 2)

C(9)+5 0 (—CO® @

(4)900K B}, CO(g)+0, (g)—CO, (g) @

S=4, C=R—R @ $[COIHRARE

R'=o0, C=S—R—R'=4—2—0=2

=2 fr=C+1—od=1.

3. EHRKES KRS, B LMY, C(s),COg),CO, (g), 0, () il HoO() L INF =4~ P4, i
SR FR GE M ST 4 45

C(s)+H; O(g)——H; (g) +CO(g) ¢))
CO; (g) +H, ()=——H,0(g) +CO(g) (2)
CO;, (g) +C(s)=—=2C0O(g) (3)
MR 3 NP, (DR B (1D +(2)183)

R=2, S=5

C=S—R—R'=3,

4. B3 Na; COs ()1 H:OD ] LA AN F =F K449 : Na CO, » H,O(s), NayCO; » 7TH, O(s) Fl
Na, CO; » 10H,O(s)i&3K

(DEXRRET 5 Na, COs K BRI AILARHIK S 2R BB A 5

(27 298K B, 5K ESFHIAFHK S B ALE.

f#:(1) S=5,R=3,R'=0 C=S—R—R'=2

AR —FEKER, RN 1, S0 1,CEARAE.

P Fof=C+l—0@ [ =00t d&KN 3.

ERA Na,COs /KIEBA HoOCs) BiAH , A BEA: R —Fb & 7K 2L .

(DR, f* =C+1—0 dHEKANR 3

HOE R B A BRP A /KER A AR, .



5. EARRBRET , WA Ag O() MR A EMT .

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

(D47 F 413K #1 423K B, ES P AE 8, BE54E Az OG)AER?
(2) gy A R fe AgzO(s)ﬂﬂ#@J 443K BT A5 f#?

#: (1D AgO(s)= 2Ag(s)+ Oz(g)

ZEH O, WAER  0.21X p°=0. 21X 101. 325kPa=21. 3Pa

HESH O WAERTRET AeO WA BES N, B4R Az O, BUAREE M po, — T B, AT UF
th 413K B po, KIS <ZSH O M5 HE, BB, Ag: O, i #E 423K B po, =25kPa>0. 21Pa R4 &
AgO. (E®E)

(2) B4 B o1 50, 7E 443K B, po, MREGTF-M5E 7149 51kPa 24 O, #94ME A F 51kPa Bt Ag, O R4
B

6. EHAEKRSEF R 101. 3kPa if, K A9 Bb A 0 373K, MR BB M B B L, YA SEHREY
66. 9kPa B , iX B K B SR 207 B AUK RIBRAERE R ALKE K 40. 67k] » mol ™!, i@ H 5 H B T L.

f& . i #% Claunius—Clapeyron =

dl — Owp Hn
aT="%T

Ovp Hn 518 BT KT

_OwpHn 1 1
lnpz/p ——"-—-(T1 Tz)

66.9 _40.67X10° 1 _ 1
101.3°  8.314 373 T,

T>=361. 56K.
7. FFPBKRE T T 7K T) S5 VK BARTE R - K 7. 62em, B 2. 45X 107 em. #5338 3h R BO4AE % 60kg, it

In

)

R

(DE3h eI T vK s B E 7

(OFEZE S T KBS .

B VK B9 BE AR S ALKE K 6. 01k » mol ™, K IE R 5k 273K, vKAIZK B85 BE 43511 A 920 Fl 1000ke
m .

B:pp=0p"11=

6.0X9.8
e =G/s =8 = X 2. 45 X107

=1.58X10°Pa
pE>p°s  pu=pz=1.58X10%Pa
REHIN T .

Afus m
p/ dT Af sV

1
1000 920

=—1.556X10"°m’ « kg™*

Aius Hm T
p pl A{ust ln ;

Aps Vi =18X1073( =)



88] «

37 o -1
6.01X10°] - mol™_ T,

8P, — 5P, —
1. 58X 10°Pa —1. 01X 10°Pa=T gges 0=+ 1oy

—0.04114=InT2p751

T,=262. 2K.
8. B47E 1013kPa i, IE EAEAYIE % B & & 342K, BFE L EERFA Trouton FLW, Bl Awp Hu /Ty =
K™ « mol™", 33k 298K B IE E A RIZRSUE.
f#& : IR Trouton AN
Avep He /T2, 2288] « K™! * mol™
Avp Ho =88 342=116. 964k] * mol ™
LS SRR DAY R
Ao H ‘iiﬂlﬁi%ﬂf

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

116. 964k] * mol~!
Inpe =g 3747 « K=« mol

p2=0. 41kPa,
9. NXBRMBZB/PALIESRERNRRRN
In 2= 1921K

Pa

= ( )+1n101. 3kPa

342K 298K

1921K , ) 751n———1 928102 T+12 26

HoR ZARAEEH B 2 169. 5K wm&mﬁﬁma
RRERR R . BV, >V

H.,
dlnp/dT -'—%

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

EZHBER B R T=169. 5K it

_ AmpHn
dlnP/dT—_: 0.058= -—I%T—

Ay Hr =8. 314X0. 058X 169. 5X =81. 73] » mol ™.
10. EHIBAER As(DMASESRENXR SR

In &= 5665K+20 30
EAM As(NBRRESRENXE N
In 2 =—10999K 4 99 76

BRBEG = A ECRERER. |
B E=MS L EE SHEME p. THISE .

{mﬁ/?a — 2089k +20. 30

InBp,=—12229K 4 59,76

#13. T=1092. 4K, p=3664. 38kPa,
11. 7 298K B , Ak MR AR N 3167. 4Pa, #7ESME K 101. 3kPa (5 S b, KK AR S E

HELT ZRIEKPIERRHIE ] B R

W SME SRUERXR, 2 URER T K TRRRAERAE, 008, =2l ey 4o

Tt R AR pe RYSMER p. B, B AR SR



REES R Ity =YL )

o Vm(l) 3 —

- =1
Va(h=18&2mol " XImol_ ;g sy g5q0-5m
1g * cm

pe=3169. 66Pa

LA AR/, B V() > VD).

12. £ 360K B, 7k (A) 5.5 TREBYBA B 52 T BEZE KA BB AR 2 30K 20 =0. 021, B Sk M o
MR T4 Henry i, Henry R¥ kon=1. 58 X 10° Pa. i 76 5 2 F0 80 UH o, Ak 5 5 T REAG 4

. ERIKHIBE/RZE R HE R 40. 66K] « mol ™, HANBEIR BE i A5 fk. T4 K BAR 54k,
KA B R T BEAF S Henry E18

B ps=rk..p * zs=1.58X10°Pax0. 021=33180Pa F

KBAE  pa=p°— pp=(101300—33180)Pa=68120Pa. 5 C

13 REHRBRAARE (B 5—4), [E 2540 F fa) 8 .

(D% OA,OB,OC 4y HIRFEA 4 BB

(¥ O KW,

QOBRERR FETHREREREA?

(OF 2000K B SEINE Sy (07 BEE R SR Rty O
BB, 5% DA P 0 7 788 ) PR R A RRBR AN K 7

O IERMAEE _EE 1T, 75 2000K B 66 BEEA KNG B/
EMEAES? 0

B:(DOARE, &RIES5HBIMAEHEL, OB £ERBA
C SEBMPAIT-HL  OC RELRIF S C HOPATML . .

(20 BRFBA C, £RIFH A BI=HAR OA,OB,0C WK . &, 0=3, f=0, ZH & H iR E
FE 1% p RGEHE -

OBRAERR, HETRERSLAR .

(DRFFEHLI ST

==t HEO—&RIFEG)

DT OA RIIBIRNE .

AH,

S AVL<O0

B eh A SRR A R AR A SR K B AR BRRE K

(57t 53X 10° Pa B BT LI¥S 1 BEL [ & HIA

14. TESME N 101. 3kPa IS, B KZESBEAB BB L () 5SKNREW P, #TH KW &

371. 6K B SRR AR TR B, AT 1B B9 A BB A, 4 100g 7K o & B 81. 9g. i B AE 371. 6K BB AY
HAUE.

300

p/1(0,)/10° Pa

Wi, /M
05/l o VB L, _81.9/7254
ﬁ: 2 nH‘ZO WHZQ/MHZO 100/18 O- 058
M py, / pr,0=ny, / nu,0

p, tpr,0=p
R 1Py, =5556. 87Pa PH20:5556- 9Pa



15. 7K (A S (B) W B AR /N MOKT S 4 6B . 7 101, 3kPa 28 S0, REEHY L0
365K, K HH A AIH IR 29kPa. TR

(DOSMARENAR o

(RRFEH 1000 ke K, T WHEL KRS BAREMBERFER Y 112.5¢ - mol

#: (D p° 255, MRIRSE K 29KkPa, MK B E N + pryo

y8=pn/ p B=peua/ p°= 29 _'0 286
Pc H.Cl
(2)ne,nya./ nuo= p;:
Ws /Mg 29

B9, 7™M, ~ CloL. 3=29)

1000Kg,/112.5g » mol™" __ 39kPa
W,4,/18g « mol™! 72. 3kPa

Wa=Wy,0=2398. 9kg

T IH#EK ,398. 9kg.

16. 7 273K 1 292K &, B AR ZESEST 510 3. 27kPa M 12. 30kPa, BAKHEAE 293K B IESE N
10. 02kPa, YRS AU BE /RZE £ 48K 34. 14 K] » mol ™', 3R

(1)303K B BAFK IR 5

(2) FEE R BE R FHERS 5

(3) AR B BE IR KA AE.

& (DFALN e R

H, 1
lnpz/p1=é§— —ﬁ—%)

34.17k]J » mol™!
8.314] « K™! « mol™

1
293K 303K

Inp, /10. 02kPa= 7 ( )

b2 =15. 92kPa.
@R Inp's/ oy =2R2 (-~
s 12.30__ AH, 1 1 )

3.27  8.3147 ‘273K 393K
AH,=44.05k] * mol ™.
(3)Ag Ho =05 Ho—As Ha
=44. 05—34. 17=9. 88kJ * mol ™.
17. 7€ 298K B}, K (A 5EREB M @A BHRENARSESARO LR N T ARHR, BESE
TE 23 =0. 4 B IR KAHE -

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

OB p—o—y B, 48 5 45 SRR 0 SR E B
(D) 1w =0. 56 TSR K AT R WA 80 DU AR B4 BB B 7= 7
(3)2510 298K i 0 ST B HEZS ¢ o —0. 2 KT o PRI B T B -



B (DBRMIEHS O, T HEMEMEL A HER o.

AOB AWBARL , R BAERIF iR S . T AR, f=1. AOB A ERIBHER -
=1 f=2

AO,OB HS ML, Roan Bk 23Sk, F3#E =1

AO.,OB LI FASAM,0=1, f=2

. T
P T W 0
{&p

| rf =
[}

A |
3 2 .
] ;
| \ W
! 1
! |
l :

7k 0.4 —_— A '

Xp " H,0 0.4 X3 —> C,H,0

55 5—6

WL ZE IS o=2,f=1
(2)TE 2=0. 56 B HATHEE
B sERREY, BIRERI2E G HO.
(3)7E 298K B}, LAG P BE AFRHET
BRI ps=p5 * as(FE 2=0.2 B
ag=ps./ ps =0. 625

Yu=aB/xs=O—b%§=3. 125.

18. ZEARHERE S 100kPa F, ZEBE(A) FIZBEZ R (B) St RAMA R SRR KR T RR -

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

Z B Z B Z BE 0 — ST R G — AR ARAS b 2. AR IR B
WDOEHZEMZRZE _TTBHREN T—x—y B;
(DH L Z BEFILE ) Z R Z BB A5 N BIM I8 o, rT ek

Gt 5 2 HUHEAR , E M (O TR RUR BB 4> BIAB B A 4 7= A

e
% : (D BARAE B S B, 25 =y =0. 538, AHE 4N A 5—7.
QA Z B M ZBEIREA G, & 8<<0.538 B

B, AR B 7 R B 2 B A T B E IR A Y .
2=0.538 it {BEHERELY Z® 0538 . 5 ZMZEE
xp>>0. 538 B 5 BB Z B 2 BS, K TS I E R A

.

19. ERKEHTF, KA 5ERB TR RSELE 341. 7K LT BREHS BH. KE D MERZ
), B (B) TR 4 3 ws SIREEHI KR T RFFR



T/K 276 297 306 312 319 323 329 333 334 335 338
wy (1) 6.9 7.8 8.0 7.8 9.7 11.5 12.0 13.6 14.0 15.1 18.5
wg (2) 75.5 71.1 69.0 66.5 64.5 62.0 60.0 57.6 55.4 54.0 50.0

(DE K SEBR _TBERGEN T &;

OMNEFELBRBSFREMEZRE T EABR B KT E;

(3)7E 300K B, ¥ K 5HKERS 1. 0kg IRE, X FHE)G , iTEMEDK SEBILHEEZ P& S XK R RS
B ESHKEMERZE AR ;

(OFEEGPEMA 1. okg K, X P57, HitHER K S5ER T T
452 P& A B R R & BRI K B AR R 2 T &

fi@: (DAHEABNE 5—8.

Q)M EBENIBAR , EREX N RGP, R AEHE,
A'5 A" R IR A, B R AR F B E SR E RN 2L
KR, T XL A AT 2R 15 T4 1 2R #9380 X L R BE B A &
IR .

FSRVESERBLBBEAN 339.6K, XM FRAN:
33.3%.

(3)7F 300K if, ANEHFBEH, w(1)=7.9%, ws(2)=

70.4%

BRAKBHPEERN Wuo, BERERENW.

Wi,0+Wp =2. Okg

H Wio + ws(D+Wg * wp(2)=1kg

f#4%: Wu,0=0.643kg. Wy=1.357kg .

(OFEAMFBET A 1kg KiE,ws R, ws(1)=7.9%

ws(2)=70.4%

A: Wuy,otWg=3.0kg

Wi,o * we (1D +Wpg « ws(2)=1kg

it Wuo=1751kg. Wp=1.249kg.

20. EANER SR Na(AF K
(B) W4 1.3 51 K 372. TK #01 336. 9K, &
P TR — A R ER A NaK 72T Y i 1
(), ZALATE 280K I 40 Ry 4t & )R
Na(s) FI & K HBE IR 5 B0 25 =0.42 A+l
K ted. 76 258K Bt ,Na(s) fl K(s)& 280K
—RESE L&Y X B A K BEER 4 CH
B0 ap=0. 68. IRt Nal(s) 1 K(s) i
THSMEIEAE, A AR Arte
RS G B .

B0 RONEIBIRE, =HLE 1
=8 Na LC -4

MNDE VA b, B 8K, 0=1 333 0.42 0.68 K(s)
C=2 fr=2 Na,K

MNOF X, B+ F# (Na(s) 5% B 5—9

E 1336.9K

B+l




BOSf =1

NOID K, 4684 Na; K 545 B AR, £+ =1

EDK X, K(s)5&BMHYE =1

FOHG X, Na(s)5 Na;K(s)BAHEMH £ =1

KIHJ X, K(s)5 Na,K(s)BAHEE 7 =1

NOF £ =t8F# (Na(s) 5 Na, K(s) RA WA N BB 8) £+ =1

IDK 2 =MV (K(s)5 Na, K(s) REM N D BB £+ =1

21. HRRESAT »NaCl() 5KEARM —H 5 RGTE 252K 8 —MEFEHE &L et H:OCs) « 2H 0
(MR SECHR 0. 223 # NaCl K ER =HIFLFE. 264K B, REEZ LAY NaCl » 2H, O(s) 53M# 2k NaCl(s)
T RS8R 0. 27 ) NaCl /K7 ¥ B0 NaCl(s) ZE7K H 6 75 A B 3% 18 3 B0 B2 0 R K, T8 7 6 0 Ao 3
HHim.

(D iE H NaCl(s) 5/KA M A5 REMAEE , 4 &M 0Es;

() #H 1. 0kg IR EAS R 0. 28 B NaCl /K I B, B 433K BHAH1B] 263K, i3+ B840 55 1 4 1Y
NaCl(s) H i .

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

EFD % H,O(s)+L

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

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

"1 K

Oty s B NaClETRE g om0 "
AEYPRES SRR N 62%. - i

G JRALHY wo 3 27% CRRUE LA W SRR Ve 264 K
Je7k NaCl 5 27% 4 NaCl 7K 5%).

(2)1. 0kg28% #y NaCl ¥esi, M 433K %3 20K[F ™ a2

3| 274K Bt 47 NaCl(s) E

TEPIHF A4 b, EoH7 i NaCl (98, 7T 1A | ,
RECHAIR | H,0 23%  w% NaCl

We « GM=Wnas * MJ B

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

W +Wiea=1. Okg

Wiaais =0. 0137kg=13. 7g

T 264k W, AW BE D 2706, B BE T B, A VR BE O VA ORISR AL A4 NaCl + 2H, O B iy
4li NaCl 2 13. 7g.

22. Zn(A) 5 Mg(B)FE B A — 4 SHIE LA R BRA P MR8 8 — & Mg ROF L4 B0k 0. 032, 18
BEH 641K, 75— Mg RYFRERSECH 0. 49, 1R BN 620K, 7E R AR R & A — B S & Mg
i B 330K 0. 157, 888 8 863K. B4 Zn(s) F Mg(s) B% 543 Bk 692K #1 924K,

(DB Zn(A) 5 Mg(BIE B —H RIS R, IF 0 & XA A b E

(2)43 B AR , & Mg RO B S 80H 0. 80 71 0. 30 MYKELY , 7EM 973K Y13 573K 3 B2 o a4
AR H B AR

(3) 45 & Mg B R 843500 0. 80,0. 49 F1 0. 30 ALY, 76 973K 1 F 573K 32 v 5925 4
.



& (DB RS YERR

01.\4157=1—A</)I. 15745:21[121\4g 1 == 924 K

e “ 863K[ 4 1 30% G
A:LIER, f1=2 he ' 80%
B:Zn(s)+L f*=2 692 K | b ! !
C:RELAY InMg(s)+L  f* =2 o6 e i £ |
D:anMg(S)+L f* =2 620K f _:3 = :7

‘M L f=2 ' :
BMawvl J snxf ¥ 4 G 8
F:Zn(s)+Zn,Mg(s) f*=2 . : . !
G:Mg(s)+Zn,Mg(s) f*=2. Zn0.032 0.157 0.49 Wy Mg
(2)30 76 YL LRI HBF YR 20 511

1~2 3P (D), =1

1E 2 SEAEECH 2 (L+Zn:Mg(s), f* =0
2~3 B H, HEHR 2 (L+Zn,Mg(s), f* =1
3 B AECH 3 (L+Zn, Mg(s) +Mg(s))

=0 L1 30% 2\ a9% a'|  80%
3~4 AIECN 2 (ZneMg()+Mg(), f* 2 &

=1) b &
80%% ) 5 AR » P BB AL EL 2B o £ "

R 1, (5¥RBEERFREARAR D). ) s

B LR (Il 5—12)

23. Si0, — AL Os Z—H 4y RGEFET K6 T
W AR EERE A AHE (E 5—13) £ Sio;
—ALO; “HARGERRENHE, EEAWAR N 2AL0; « 380, , ZEFR T SO, HHREAG MG %
PFER, AB R R MM RR . 7E ABRZ FRARA £ ABRZ FTRMAE

d'

E5—12

2000

———e

-\ mm————
X

G

txy
N
TN, - SR

/K
>
)
o
~

€ D
A B
1400 M N
A(Si0z) (E¥A) B(ALO3)
Xg —» (RIE)
M5—13
(D5 & A X 205 eh BR L AR 40 L7

(2) B =KL 4 FI R LAl F A 3L 77 7

D FNEBMN z,y,z BB AL L.
#:(DGJEH U FRFEH/W (L) ;GCT] REARABEG+L
JEID REERA(H+L;CABD REERA () +HERA ()
AKMB fREBEAF () +RFKA(s); HEF RIEG+L



IMNF  BERA)+RIE.
(D=HKFL ABRERA . BMAXES5HEAIEF
CD,RRF,L+BEAG)+EXA ()
EF, AR, L+3RA () +RIE.
2~3 B H BN 2 (L+ZnMg(s), f* =1
3 Rt H%CH 3 (L+Zn:Mg(s) +Mg(s))
FF=0
3~4 FEH 2 (Zn:Mg(s)+Mg(s)), f* 2
=1) 5 ot
8020 Yy SR T, HE R AL B H B ws, £
MR 1, (59 BERPREB RIAR ELD. .
(DB LR (NP 5—12) 4 @
23. Si0, — AL Os Z#H ARG FEM K+ B T
W EREER S FRRHEEE 5—13) £ Sio;
—ALOs “HARFERBREMHEE, ERAMABR N 2AL0; « 3Si0: , EFB T SIO: AEREA MBEA %
PWREIR, AB &k RS F IR SRR B ABRZ FRARA . FE ABRZ TRBA K.

30% a a9% a| 80%

B5—12

b 4 ¥y z
2000 5 i -
T
] I F
! I I
G J 1 )
(84 : D !
1 '
A L B
1400X M N
A(Si0z) (R¥%) B(ALO:)
Xg —» (RIE)

B5—13

(D8 &8 X 5 5 By BE e A 4 AR 7

(2) B = R_K LS FUR KB oS4 7

O FEHMN z, v,z SEHELD R HR S LK.

#:(DGJEH U FARFEHBW (L) ;GCT REEREEEG +L

JEID RFEERFA () +L;CABD RERREA (O)+FEREA ()

AKMB REBAFE(H+EHKA();HEF  RIEG)+L

IMNF  BRA)TRIE).

D=HKFLR ABJRERA AR SARANTT
CD,RREK, L+ HREA () +3RA ()
EF,RF,L+FRA D +HRIEG.



3

B 5—14

24. SRR E T =A A RGAHE (E 5—15) H, & IR A E L7 AR ST E B E.

A

T/K
T/K

Mg C Pb Mg
(1) @) 3)

B 5—15

(DL WL BAH L HXE fHR 2
2. B, B

3. BRI (L)

4. BEAED (BB

5. BELEW (OB

6. Pb(s) +¥& (L)

7. Mg(s) +BEHEY ()

8. BEMAY (9 +Pb(s).

(2)1. B

2. B (L) + ErEK a

3. EE&K a

4. FEBIK b+IEW

5. Bk b .
6. B at+Eistks [ =2.

(3)1. WiAEe (L)

2. B(s)+WiAEe (L)

3. WA (L) A (L)

4.C(s)+L



5. C(s)+B(s)

6. C(s)+L’

7. BEBE+L

8. FE¥A

9. EAWIEKAC(s) fr=2.

25. UF, (), UF, (DHESE 5?&&3@9’&?53‘5‘]&?077@"73‘&%71‘,&11“33 UF; (s), UF. (D), UF, (g)
=HASEAERT AR B A .

1 2UELSD o 10017K

Pa ’ T
n 2QUFLD _ o0 4o 5899. 5K
Pa : T
ﬁ:E*ﬁﬁﬁﬂ‘f’P»T*ﬁﬁ‘
pCs) _ _10017K
In Pa 41. 67 =T
Inp(c) / Pa=129. 43— 289 5K

Kf#: p=146.23kPa, T=336.4K

UF, (s) \UF, (c) \UF, (g) =t MR E N 336. 4K, [E 17 : 146. 23kPa.

26. B F EMRSES RA 61. 33kPa, iN 506 T 51 Mf 4 FR 28 2000 X ik, (R Bh b e R B T 42
IHa?

Yy R R #* S i
SHMHERE T/K 234.3 278.6 550. 2 93.0
=HMEES p/Pa 0. 00017 4813 57300 68700

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

BRI A, YR =A R EH LRERSEN B
ZE MAAREEAE, AEESHN=HEAENEXTHE
ERRRENE, B R A ESEARE Lt ge -4 .

27. R LiCl(s) fl & &M Li(o) B, ¥ ¥ Em—
& KCI(s), XA H5 2y s . B 40 LiCl(s) B4 &% 878K,
KCI(s) B%% A0 1048K, LiCI(A) 5 KCI(BYH R AW E
AL S R 629K, X it& KCI(B) # i & 2 300 ws =0. 50.
7 723K At KCIB) B we=0. 43 MBI HInt , & %647 a0
i LICI(s) , T ws =0. 63 ALY 2B, B 4E4r tH KCI(s).

(D4 LiICIA 5 KCIU(B) 4 44 i S 3L A5 1

@ R In—E’& KCl(s) IEHA ;

(3) v A ) B A YL BBE L 86 T8 IR A4

(OKCICs) T A 5 1 43 3500 45 i) 26 96 T J 6l 9 o2

M. (D1. BEW

2. A()+HHEW (L)

3. B(s) -+ (L)

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

HV



ORBERBARBEI PG LiT BB T

B Li, A R KCL AT AR g7 ¢

AT M. 4 LiCl 72 878K ¥ , i in A KCl & DA
P 629K R R WAL .

(3) L f Al R B VE IR BE L 8 T 629K, 4n SR
F 629K NI LAE WA, RRER B E)R Li .

(4 R HIZE 50% ~100% K F AFIERE T
et & LiCl B3NS , B m] LIRS AT .

28. ZR4% Pb(s)F1 Ag(s) B A2 51 HR
600K 1 1233K, B fi17E 578K BHE BAKILBIR S
Y. B0 Pb(s) #51LaT i BE /R I XE A8 Oy 4858] -

mol ™, I R A I BRI R A W AR B R M R

R B N ERR IS
REE AR A KB BEE A T M8, (AH. 5§
REFXR)
_AH,(A) 1 1

—ln.rA—'——R—(TIrJ;—T—f;)

—‘lnxA = ‘—ln(l‘_la) B

g 4858Jemol 1 1
T8T8314] « K ! « mol ' 578K 600K

x5=0. 037

za=1—0.037=0. 963

B LA, SE 1R A A BLR - 2 =0. 963,
xag=0.037.

29. ZLK MG

)

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

(DB =FRE : P(s, 85 , P(D A1 P(g) 3% =43 P45 if A4 18 BE F B f1 435124 863K Fl 4. 4MPa;
OB BN =FRA P(s, BB, P(s, B F1 P(D 3k = FRE 45 B 4935 BE F1E F7 4% 3128 923K 1

10. 0OMPa;

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

(4P(s, BB ¥R P(s, 8% BTN

OB LA LB, B H B E R B A

@P(s, BB 5 P(s, 4B B S BEE S
R4 ?

B (O=MEMMNBEERT LY 0,0
ELOO WL P4, )5 P KB AR
LEEL PG,4)5 P(g),P(D5 P(g) W4

2. 4.4 MPa |

_ AH,
Wi dp/dT=7"

7 P4, )—P(g) it .
AH,>0, AVL>0, V.(22>V.(®

- 10 Mpa




B dp/dT>0, HIRHIE.
FEFIETH PR,s)=—=P0) AV,>0
AV BE p B>p(D  AVL>0
AVa>>0 dp/dT HIE,EH OB £
P(Z)~—P(#&) AH,<0
pB>p, AV,<0

’ __AH, '
Sdp/dT=7757>0 RIERE .

Hi OC £ .
() MNAHEE 488 5 BB 05 S B FE 17 38 KT A .
30. MRHEFTA K (NHL ), SO, —Lip SO, — H, O =44 RBi7E 298K it (AR E (B 5—20),
4 (H,0)

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

B 5—20

(DIg & KBAFAE AR MA B BB

DOFERHABMET 2y, RFFREOY R TE 298K BB R , B /ohT B BE R 5 A0 5140 HEHE
HhAKEHR s FR.

& : (1) Aabed, APEB (L)

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

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

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

¢DE } D(s)+E(s)+L(c)

cdE X E(s)+L(E#F)

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

(DHABH = BEFR : 56t BLINH.): SO, ]

HEH v BRR St i (NH, ). SO, » Li; SO,

Z.ﬁm‘ijb z H‘Jﬁi%\%ﬁﬂi H: SO, « H;O.

3L REPTRE KNO; —NaNO; —H, O =44 RGE 78 R T #9A8E (B 5—21) , 6/ 4 F 5.

(DI M KAFE RS B B B

(2)% 10kg KNOs (s),NaNOs ()IB Ak, & KNOs () R B 0. 70,8 NaNO; (s) ) R & 2 50k
0. 30, XHE S TR AR BEHE  Bem B T A0 R BR A £k 4 ik o



B(KNO,) “¢ C(NaNO,)

B 5—21

(D IREIIR G E NN 10kg 7K , FT8 8 P45 = A WF LA iR.2

% : (D Aedf B XIREAREFBFBEABEAHX .

Bed N8 EZ54E B 5 AR 2 PIAH P-4

cdf S EZSLE C 5HAME R 2 A4 .

Bde 24l B, 2l C, ALK F MBI B = A8 F G E B8 B #1 C #FD)
(2D Aa 5 ed BT H AL, B/SF T AR KNO; B 51k .

OCRLLTF Adef HX F, BAHAMEE K BAHK .






