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_RT _8314x27315

= 5T = 560%107 m® mol ! = 56.0em? - mol
F ®

J van der Waals it&, &x&G5&, T N, A (Mxt)

a=1408%10"Pa m"® mol™ 5=32913x10" m®  mol

{;+%J[Vm _b)= RT

, JH MatLab fzero ¥ KEFZ T NN

P =73.08cm® - mol ™!

Vm:b+RT/{p+—zJ
W DU B AR, o), B

P =39.13%x10" m® . mol ™! Btk B Va =7308cm” - mol ™

1.16 25 °C Bt fn ¥ KEAWIE LRAK (BIZREARFKEADE N N FH

ETAMNaAAAR)E) EEA A 138.7 kPa, THEELETAHE 10 °C,
WAoKEARBE N K, RREERT LRAEZAHIEFERE EKNYF N
. B4 25 °C K% 10 °C IR Fn KA E 08 K 3. 17 kPa & 1.23 kPa.
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_ Pl[ozj _ F’z[ozj
S P s
n(C,H, )= 1mol, p = 138 8kPa, p,(0,)=317kPa, p,(0,)=123kPa

Cmfo)=1x| 31T 123
1388-3.17 13838-123

} = 0.01444 mol

L17T —EHREAETRHTEA, FELEHK. EEET 300 KEHTK
e, ABAE AN 101,325 kPa, HIEZAEM E 373.15 Kyl AF, K
KEBFRRFAHFEREANE . REBFRLHRGE, B AR E
PR . 300 K mAH A& S E N 3. 567 kPa.

M RAMEEERAR, 300 K ZSAWSER
Pl[ajr)zpl_P[HQDjDDK)
B THRARAE (A EMEREN) . 373.16 KEHZEAHEN

= 3301 3053 567) = 121,595 kPa

T A e A KGTE, FE373.15 K BF, KBy FEKA)E 4 101. 325
kPa, %éﬁt’ﬂj(}i é’]éJ\Eﬁ 101. 325 kPa, F)ﬂ/\% ﬁ%ié‘)};

Py = pylar )+ p(H,0, 373.15K)=121.595+101.325 = 222 92 kPa



F_RE RNFF—RE

2.5 WA K 25 °C, 200 kPa By 5 mol HEFAE SR, £kt a, b B AFE®%RFE R
MEHRE., 28 a5 BN HKE —28.47 °C, 100 kPa, FBH I

=TI BIE B AR J7 200 KPa BiRA, FRM# G = DA

2 b It R, KRR by T B

B ERERREE. RS

RT. AT T T
W, :_PP’}‘V:_PlX{H a2 1]:_”&?1[_2__1J
P 21 P B

244.58 29825
100%10%  200x10°

W =—5x8.314x200x103x[ ]:?.9401{I

RS F 5 — R

H;n +Qn = I}:é?'lzu +Q‘h
L, =W A0, W, = 55742542 - (=7.940) = 27 79 kT

2.6 4 mol Y FEIBAMK, WEFE 20 °C, kAT AL gy,
M BRI E X

H=U+pV
LAH - AT = AlpE)

A A S pl = aRT

LM - AT = ARRT )= nRAT = 4x8.314%20 = 665.12]



9.10 2 mol EHM A, Crm = TRZ Wy 100 kPa, 50 dm’, 218 A gk
i E AR K F| 150 dn’, FEEAHFEERSSE /DN E 25 dod. KEANTEH

W0 AT, AH

M WHRETFT

g FPR=EY o= gyma sk AH AU R 2

Pt

ZRERYREAEE R, FHiitH =7 EN

W = —p AV = —p, AV = —200x10% x (25107 50107
=5.001]

RAEI) F 5 — 2

P=A0-W=0-500=-500kT

_ = 77 -1
9.13 B4 20 °C HA 2B (CHOH, 1) B9tk ik 2 g% S = 112107 K™ sge o
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pm =11430T mol = K™ g on on gr a7 mp Crm
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29315 46.05° (1.12* 10‘3)2' 100° _
= B - = 1845 Txmol” L
1117 100 % 07893
V Oy = Chp - 1849=11430- 18.49= 9581 Txmol & '
2.14 &
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=659 kT
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2.15 2N 0.1 w® RS A BB P A —LRER, ZHMN2H % 0 °C, 4 mol
) Ar(g) & 150 °C, 2 mol By Cu(s). H¥MARHIE, BNRALIRTH, X
KB RIBRMAH | Bl Ar(g) 1 Culs) M REE s Crm 51
207861 mol ™ K™ g 244357 mol ™ K7 E g% 2 R M IR FE T A

. BT

(B e 5 A, ELAR SR SRR B LA B 5 AT 8
o it

Nz fE T AEE AR, Hib
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- =74.23°C
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Ak A sk, Cra(Cue)eChn(Cus) gy

AH =nlhr, g)C, pAf +2(Cu,s )0y L A
= 420784 % (74.23 - 0)+ 2% 24435 % (150 — 74.23)
=247kT

2.16 AR K AW 0 BB IBE R 1100 °C, 3t 00 (g) A Hy (g) B FE AR
AE3H K 0.5, FE/NEA 300 kg AR A H 1100 °C AH F| 100 °C, FHH T
W R AR, R AR 25 °C AHBIE] 75 °C. RGN HHA R
00 (g) #1 Hy (g) 9 E AR 52 J5 #h Crm 508 B oy s Bt R B R B I, A [HaO.0)
b s e e Cr = 4184727 K7

f#: 300 kg B AMEAH CO(g) Fu Ho () 9 R E 27 4

3
m _300x10° oy

#(CO)=alH,) = M[CD)+M(H3) 2B+ 2

300 kg B AR A d 1100 °CAHE| 100 °C ik &

n . n
G =nC0)y C . COMI+nH, )G € o (H, )T
=n(COYy é&ﬁ.ﬁa?(r;- Ty % 76831 107 (- 3 1§ 1172 10 4T3 - ff)é
% 1 . -3 ]- B i k] 31;1
+nH, ) Eﬁ.EE(I;- r;)+§ 4347 10° (7 - T} 5 03265 10 (T - z;)ﬁ

= n(COY$3 T, - L)+ 60151 107 (F7 - 5} 04095 105 - £}
= 6.2454" 10° &J

B AR R A m, N

Q
e, (75— 25)= 0, - me 2L o 5245410
» 50C,  50x4 134

= 20854 kg



2.18 BEFHMAM A FREFEASIKB WRSWES mol, ERAHK
yp =04 deappTi=400K g py=200kPa - Ay 58 A8 ok s 35 4708 41

Ep=100kPa s pars. kRSBE gV AULT
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HTFAEESR UF HHRREEH &S, Prid
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AH =|n,C, 0 (W) 4050, (BIAT = ? R(331.03-400) = -8.3151J
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2.19 E—WHEENEREBTH —HRFR, BAKHFEMLH A 2 mol, 0 °C
MR FIEAEARA K5 mol, 100 °C R FEEAKB, HAKNENHA
100 kPa. JEZESNNE J 4 H7E 100 kPa &, S ¥ AR AR E, (# 7
SRRAKEITHA. KRANBRE T RiERNT-AY

. AREERET

TR L BRI T HIBR, LTPHE, BB FRRELR

& N

HACp.m [‘E‘IT_ TM) = M13:‘1-"';',:11 [B)[?;El - T)
23T [*E*}TM +apl g [B)Tm
- "z.ﬁ.cp.m [‘g*)"_ My Cr.m [B)
 2x|5R12)%273.15+5x% [TR[2)% 373.15
- 2x(5Rf2)+5%[7R/2)

= 350.93K
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W = —po AV = —ps (1, +ng JRT _[HARTM s RTBIJ
P P Fr

= _R[(”A + 2 )T_ (’EATM + ”BTBJ]
- -8.314x[7%353.93 - [2x 273.15+ 5% 373.15)| = —369.6 ]

ARG A, Eib

AU =W =-36%617

M = ﬂiU"‘LDV_ [PMVM"'PMVM)]
= ﬁU+R[?2T_ [HATM +nBlTB1)]
= —369.6+8.314><[T"><35D.93—[2><2?3.15+5><3?3.15)]
=07

2.20 TE— i EENEREEFA B RNLRFBR. BREEE—MA 2 nol,
0 CHERFHEBAARA ENEFERAGTFEAME;, BREGH—MA 6 mol,
100 °C #y MR THEEAKRB, HARBUER. A% 4 A R o 4 24 R 49 08 2 Ak

BHM, KRG TR TR Ry AUAT
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B, EREFANER, WBAESR, FHit

%3Cym (A)[T_Tm) 7 Cr n [E)(Tm T)
”ACp,m (ﬁ*)Tm"'”B o [E)Tm
} #Chm (*a*j+ 7y (B:J
x (SR}2)% 27315+ 6% [3R/2)%373.15
2% (5Rf2)+6x(5R/2)

=345 15K

R LA, ERk

n BT PEARTM:|
Pu Pa
= —n, R(T-T, )= 2x8314x(348.15-273.15) = —1.2471J

W=—-p,oF :—pml

FAf, mFAREeER, REXTFE—HE

AU =W = -12471J
AH =0, C, o (BT =Ty )4 55T, o (BIT - T3 )
= 2x(5Rf2)x (34815~ 2?3.15)+ 6% (TR2)x (348 15— 373 14)
= -1.2471J

2.23 5 mol WE FAAKMEEZ 300 K, 200 kPa, 2588 7 3 B 2| JE 47 4 50
kPa, TE# T E4EF|RKAE 7 200 kPa. RALSEE T REANTEE
QWA o 8H
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(r-1ir
F2 . SR F AR
5R Com 7
o, =0 = = PR
TR 4 Crn 5

(r-Lkr 200}V
ﬂ::E{ElJ =300X{§EJ = 44580K

B4

BT HEAARE UAe H R 250 & 2

B

EE:d

AU =aCy o [T, - T, )= 5% (5R/2)x [445.8 - 300) = 15.15kJ
AH =nC, o (T3 - T )= 5x(7R/2)=[445.8- 300) = 21.21kJ

—

NEHTE S HER, WEREZTEN. WE—FHER

AT, =0
”

S Q=0 =W, =nRTIn 2= nRT I £L
"] P
200

= 5% 314 =300 x1n =0 =172%kT

W=hU-0=1515-1729=-2141%I

2.24 FARAEEBAK p-V B EE— R, BHRTHELNARHETERTIER

] 1 4 B 4 X AE
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2.25 —KPHRENEREZNEAB P RALERNERIBREE, BFEL. A
B 25 4 50 dm® By 35 F RS A f0 50 dm® o WUR FEAE SR B, FHAK
#40 °C, 100 kPa, A AARNHA RN B Aug oy fesz, AL
W E B A AEM AR A, S EEELEEMARB B RAE HH ZE 200 kPa.
K



(1) 54K Bt RAEE
(2) 54k BER W7
(3) Ak A R0 Ta

(4) A4k A NI B | 3

M ARETFT

mF ik, BYAEELN T - eimddi, Hik

Lk
T, =T £ = 273.15x% 200" _ = 332.97K
s 100

TR 1 F 5 — R

rV SR
W =AU =aCy . (T, -T)= — 2(? ~T)
_5;_:.&'(?, _7)- 5><mm><m3><50><m-3[3329?_2?315)
2T 2% 273.15 ' |
= 2.738%J

Sk A R A I T SRR AR A A B AR



2V,
T, =14
Y7 R
H_pV_lUDxlDEXﬂJXID_E
RT 8.314%273.15

Vo= 20—V, = 2x50%107 -

= 2.2017 mel

2. 2017 %8314 % 33297

3
200x10° =092 dm

_200%10° x69.53 %107

A =T759.69K
22017 %8314

K AL BEAERK, V=0 Hi

O, =AU =n,Cy o (8T, T+ 5 Cyn BIT - T)
= 2.2015% %[?59.69 - 273, 15)+§ (332.97-273. 15)}

=16.095kJ

9.95 M EEMBIBEBA 425 nol WEBESMEAKS mol 4B FHHA
-— . _1. _1 5 —_—

SAEB, M Aty Crm = 234940 mol KTy o om e T = 400K

pr=200kPa Ay sk g yzg, kM pke P =0 g 2w

Rty @ ALAT

M WHRETT




A B ARG, My ST (TR
u>@¢3%¢ﬂz%ﬁaﬁm;(2yﬁ@¢§%ﬂm”%m@lmu

U =, Cpn (B) 4050 (BT = - ”B{fT av
N
T, V. T,
24 Cya (A) 4250, o (B ?f: — Fj — ngRln i_f:— 5y Rln ?f
ln T_g =r HBR 1l p_g
Tl l +'}EB Cp,m (B)J F1
B 5><8.314 50
 425x 24454 +5(5x8.314/2) 200
=-0.2773

T, = 400 exp(- 0.2773) = 303.15K
HFAWB

AT =y Cy o [BIAT

Eﬁﬂi%?flf¢<@0315—4oﬂ}:—6U39kJ

AH = nyC, [)M:@ %(303.15 - 400) = —10.07 &J

0= —n,Cpn [B)= —425% 24.454%(303.15- 400) = 10.07 kJ
W =AU - @ =-6039-10.07 =—16.11kJ

2.26 B4k (H0, 1) 7 100 °C i fn &R A& # ' =101.325kPa , EWEE. K

_ P
1KY FE R 3 gy BT = A0668KT - mol ™ o e 160 o0, 101,325 kPa T

1 kg AHEAA RS BdAm iy < AULT oo 2 5 | 988 S 4%
EHER.

M BN THAR



3
A =-nh  H, =- 10 40 668 = —2257 kI
18.0184

BE, 0=AH=-225747

nRT 10°
W=-p, Al =- = —nRT = %8.314 % 373.15
Pep Fep P 18.0184

=1722k]
AU =W +0=-2257+1722=-2085k]

2.28 T4 100 kPa TIKEYE S A 0 ° C, JbEFUKEY thRE A B #2

D= 3333 )L o1 sy sl i s O = 4184 g R S R
w1 kg 50 ° C BAHFHN 0.1 kg 0° C kG, ZARAWEE. it
T RBEB WA,

M BMMEHE TR, RANKRSER T HZ&HTO0 ° ¢ Hik

1, D gft o Ty (T - 0)= 0,7, (50- T)
\ 7o 06 e - 7 Dok 507 4.184° 1000- 100° 3333
(e + e Iy (1000+ 1007 4.184
=3821°C

2.29 B 41 100 kPa TUKEUMEE A 0 ° C, BEFIKHEY AL 34
= . T . -1, g7 1
Dach= 335310 01 Adnkey P B #R O pgl 4 1840 DK g

-1 -1 N
20001 " A R BN A 1 kg 50 ° C AR 0.8 kg B 20
°C Bk, K:

(1) RAMIRE.
(2) RAKAIKEFTE.

.1 kg 50 ° C My KEESO0 ° C Bk

O = My, (water D T=1000° 4.184° 50= 209.2 &J



0.8 kg 20 ° C WUkFAEZ 0 ° C BT R

@, = my, 7, (ce)D T= 800" 2.00° 20=32.0 kJ

ke ST

o= m, Dy = 8007 333 3= 26664 kT

Hk, RAHRPREN. IARARANEEHNO ° C. XFH
mig k. MA

mi:eEp (:lliﬁﬂ—‘— T::e)-i_ 'ﬂ?gi:lflas";’|3= P?gwﬂiﬂ':_'}' (Waterj(ji”m- T)
\ e P C (water T - T F Py (iceXT- T
Dk
_ 10007 4.1847 50- 500" 2.000° 20
333.3

=53165¢
Z Gk Ao AR & 2R A
mg, = 800- 531.65= 26834 g

pg, = 1000+ 531.65=1531.65 g

2.30 KRB FHELE AR HIEN 20 ° CHyAK, HH I EK LK 180 ° C,
WAFIRE N 1.003 MPa By KREA. KA | kg KEATEEHNNE.

— -1
fre AGEOD e 100 o ¢k i s Dopttn = 40.668 kDol
= —_ -1 -1
KPR E g On= 1232 Dmd DR s B02 Dy e
A5 0 A R A LI

R HRaEEREERE (2T L00MPa ) - mamam s fok Ao

(7.20°C, 1.003 MPa)ﬁj (2.150°C, 1.003 MPa) P A



(100 °C, 100 kPa) ¥ SR R AL AR, T AR B S

3E15 4551
Cyn AT+ 4D L Hy + 2y

”(g T

37315

(E: EN BRI R G v A0, MEERERNBEEEENE

&K o

C,n(g.T)=29.16+14.49° 10 *7- 2022 10 %7

A itk
DH_=7532" 80+ 40668 10°+ 29.16" 50+

14497 10°% 20220 109

(373.15° - 293.15%}- (453.15°- 373.15%)

= 49 385 kT #mol ?

DA=xDA, - 100 45.072= 2741147
158.015

Q,=DH=27410]
2.31 100 kPa T, 7K (H,0, s) By} E A 0 °C. 7 Sb A 1F T VKo BB /R i Ah #

A Hy = 601207 -mol ™ K™ gzr 10 ¢ ~ 0 o S E A AA (10, 1) fo
KR E R Crn H201)=T6.28T mol ™ K7

u::*%m(Hzo,s):3?.20:r.m@1‘1.1<:‘ KA E 10 °C T A A 25 vk il JE A

ol

iR AREREFT



T A 5 (273 15K, 101.325kPa)

AH, =C, . [H,0,1)273.15- 263.15) - Ag, H,
+C, o [H,0,5)[263.15- 273.15)

=7575%10—6.012x10% = 37.30% 10
=—56211k]

2.33 25 °C T, BHEANEEFAH 10 g BEE Colls (s) EEH 0,(0) F 74
MR B €O, (g) F Ha0 (1) . L2 #L 401. 727 k], K

(1) CuHals) + 120,(g) === 10CO, (g) +4H,0(1) ¥ FLE#A;

(2) CoHsls) gy &.10

(3) CoHlale) gy by

. (1) Colls W4T 8 M = 128.174, R 3%
&=10/M =78.019 mmol _

(o) AU =0/&=-401727/[78.019x107 )= ~5149 1 - mol

A HS — A T2 = ArRT
A HE = A TP +AnRT = —5149%10° - 28 314 %298 15
(3) =—5154 kT - mol ™!

2.34  NRMFRARWTAE 25 °C IR ERERENEE, HH TR
/l—f{ 25 °C HTJ.E}/\J '&IH;&'&IUI: .



(1) “4MH;[g)+50; (g) == 4190[g ]+ 6H,0(g)
(9 30,(g)+H,0) == 2HN0, 1) +170(g)

(3) Fe, O, (S:l-l- EC(gmpﬁzz'.ﬁe):: 2Fe[s)+ BCD[g)

M B
NH; (g) NO (g) H,0 (g) H,0 (1)
A HE T mel™ | —46. 11 90. 25 -241.818 | -285.830
NO; (g) HNO, (1) Fey05 (s) Co(g)
A HE T mol 33.18 -174. 10 -824.2 | -110.525

AHE =S vph HE, AUL = A HE - hnlg)RT
E
(1)
AH2 =-90547k] -mol ™!, AT =907 95kT - mol ™ An(g)=1

(2)
AHD =—T166kT - mol™, AT =—6670kT mol ™ Ang)=-2

(3)
A H2 =492 631%T mol ™, AT =-48519kT - mol ™ An(g)=3

3.35 MR F AR MREAHAFEHIE, TH 25 °CH R
SCH,OH( O,(g)=== HCOOCH, )+ 2H,0)
AR EE R RN K, B R

(1) R 25 °C A7 B B R £ Bk BUAR



D, H: (HCOOCH,, )= - 379.07 kIxmol '
(2) N 25 °C oy Ao EEIR R e 1o 3 3

. D, 5! (CH,OH, D= - 238.66 kI»mol !
ﬁ*. é%%ﬂ f*m 3

Compound D, HE fkTwmol ! D H} [kIxnel
CH,OH{) - 238.66 - 726.51

O, {g) 0 0
HCOOCH, () - 379.07 - 9795
H,0() - 285.830 0

H Sk, p AR R A AR

DH, =3 #D;H, (B)
E
= 2 (- 2858300+ (- 379.07)- 2° (- 238.66)
= _ 47341 kI *mol *

7 VB AR R R

DH] =-9 #D H(B)
B

=- - 9795- 2° € 726.51)}
= - 473.52 kI #nol !

2.37  B4n25 °C MEFH (HCOOCH, 1) ByAfriE/mMkiete 2T
—9795kT - mel ™ gy (HCOOH, 1) . WE (CHOH, 1) . & (H0, 1) K=4
1B (COn ) HIAREEEAR & pith Befl 430 o = 424720 ol ™,
—238.66kT mol ™ —285.83kT - mol ™ g —309.509 kT - mol ™| Ry ] 3x Bk 44 4E k 25
°C B T~ 71 JRL 6 A Y JBE AR SURL K



HCOOH|! )+ CH,OH() == HCOOCH, [f)+ H, Ol¢ ]

M BRERETHFE (HCO0CH, 1) MR EER & R g Dea

HCOOCH, [{)+ 20, (g) == 2H,0()+ 200, (g)

A H2(HCOOCH, I) =24, HE(CO,, g)+ 24, H2 (H,0,1)
— &, HE [HCOOCH, I
A HE(HCOOCH, /)= 24, HE(CO,, g)+24,HE(H,0.1)
~ & HE[HCOOCH, I
= —2x(393 509 +285.83)+ 9795 = —379.178 kT - mol *

AHS =&, B (HCOOCH, !+ A, H2(H,0,1)
— A HE(CH,OH,)- A, 2 [HCOOH,!)
= —379.178— 285.83+238.66+424.72 =1.628 kT - mol
2.39  MTHFRN

CH,(g)+H,0lg)==CO[g)+3H,[g)

oL FE] T S o 4 A 96T 25 °C B By A e B R A b B8 BB AR R R
WAL RN R R R R

(1) #8AT) 2m mim s w3 £ A
(2) KRR 1000 °C Bty Lea

. L:Hn 5B ek Z B Kirchhoff AR & T



Doy ()= Doy (T )+ ¢, DiCondT
D.Ci.=8 C*m(B)
E
= (3" 26.88+ 26.537- 14.15- 29.16) Tanol I
+ (3 4347+ 7.6831- 75496~ 14.49Y 10 *T Ixmol 1oE
+ (- 37 0.3265- 11724 17.99+ 2.022) 10 °T* Txmol’ HE®

= §3 867 xmol’ E 1 6926197 100 3T Txmol 1E 2
+17.8605° 107 °7? Tomol 183

Hy @;): A »D Ay (B)
E

= - 110,525+ 241.8184 74.81= 206.103 kIxnol '

i,

AHE(T)T mol = [ﬂr He (T )+ L— ACS dT}/P mol = 206.103x10°

+ [63.86? \T/&)- 341300 %107 [T/K | +5.9535% 107 (T/K T ]
—16.166 %10

= 189937 x 10° + 63 867(T/K )~ 34 1309 x 103 (T/K }
+59535% 107 [T/ )’

@ -1
1000 K pf, AcHa(1000K )= 2256271 mol

2.40  HhtH & 50%H = , A SEE B A e B A B U B A 3| 2000 °C,
KB Hufﬁéﬁ%)ﬁ?ﬁ%@d%”/'\%&)}i WY B AT B OR A S B LI

sy 0ne)=021, S(ae)= 0Ty ey PR R BB

Com [Tmol WK™ oo CH,[g)7531, 0,(g)3347, MN,(g)3347,

HY

7

CO,(g)5439. H,0(g)41.84

M BB OhEE Bt iE. LER R
CH, (g)+203 (E)== Coy (E:H' EH::O(E)

Wit®AE T



e T i e i A 2oy 2 Ha (B

AH = AH, + AH, =0
LAHy A HY [Tn): —hi
= —[H[CDE)EF‘E (CDE)_'-H[HEDFF.EL [HED)"'”'[DE :Ep.m [Dz)
Fn,), 0 (0,10272.15-7,)
= —[54.39x(CO, ) +41.845[H,O)+ 33470 ' (0, )+ 33.474' (17, ]
x(2273.15-T; )

A HL (?E)—ay i b (208.15 K);&Hj (Kirchhoff A, )

A H2 (T )= A, H2 (298 15 K)+ 4,0, 4 %[T; - 298.15)

=[-2x 241.818- 393.509 + 74.81[x 10% - 4.18(T, - 208.15)
= —802.335x 10° — 4.18(7;, — 258.15)



B RS 1 mol, mum[cogj=1ma1, ?E(H:{D)=2rﬂ01’

#'(0,)=1mol | #'(1, )= 11.2857 mol
w5 17 &

— 802 335 10% — 4 18(T, — 29815 )= —549 2724(2273.15- T, )
LT, =80854K =5354 °C



FZFE {hFE_B

3.1 ks =000 K e pgpsn T2 = 300K gy g T4, %

(1) #HEE7;

(2)  YEIREEry— W =100kT gb, %40 M7 8 F I8 oty 3 S % i {16 38 8
ik

R AL R

T
n=1-L=1 @_55%
. 600
R X
p = - =% - mD—EDDk.T
Q 7 0.5

O+0 =W - -0, =0 (-W)=200-100=100%J
3.5 FmaREE DT 00K gemar T = 00K A 100 Ky s E BN
R AR AR IR, AR AS,

M BRFEFEELRA, Fb, FHREEXTHRIFERNE T #3E

ﬁ3=ml+ﬁ32=ﬁ+ﬁ=gi L P ] L
T T T 300 600

=200 K

3.6 ARM#ANEHETF =0 mmmnin g h= 300 i nmxm.
KT SR ERT, LA M 8 28 F 4 G = 300KT po - gr g gy g A

(1) ot =03



(2)  FAaHdl T =09,
(3) A plans? =043,

R VLB B OB AR T S, AR LR B L

) &
M:mlmsf‘glfgﬂ =0 I-p_1
L L4

Bk, ETE = AR S ) O KT S0KT-KTL100kT- KT
37 eaksrba et =P BTET KT g g 10 comas T
SRR AHR 100 °C A, Fit ity B A RAS,
(1) ZR%E 100 °C thHIF £ .
(2) AZEE55 CHAREMENRTHE, F5 100 °C W HRIFEHA.
(3) A%%540 °C, 70 °C RBHEMERTH, B5 100 °C B,

M WARSEY, EZMBEAT RGN EAR

T
mC

ﬁSm:J "TY o mC, I 2= 1000x4.184 10 2121
noT T 28315

=11557. K

TE AR B R PR B B 0 IR BT B 2,



-mC, [T, -T)  —1000x4.184x (373.15 - 283.15)
T, - 373.15

=-10087 K™
AS, = ASy, +AS,, =1155-1009=146T K™
-G, (L -T) =mC, (5 -T)

T T
45 N 45
22815 37315

£Sy, = ASg, +AS_, =1155-1078=77] K

(1) AS,, =

(1) AS, =

=—1000x4.184[ }=—10?8]-K'1

-mC, (L -T) -mC,(L-T) -mC,T-T)
(3) AS, = + +
a0 a0 30
+ +
21315 34315 37315

:—lﬂﬂﬂx4.184x[

=—11037. K™
ASy, = ASyy +48, =1155-1103=52T K~

3.8 BaA (N g) WERTEHRBEHRENERRARAN

O, o = 1273246 226107 (TR )~ 0.9502 10" (T/R | 1 mel - K

¥4b 754 300 K, 100 kPa T 1 mol B4 Ny (g) B F 1000 K th# B, X T
ks (1) 2EFEE;, (2) ZEAIEADTHIHY
O, ASRAS,,

M EEENERLT



Ty
ﬁ5'=j ?ﬂp‘—md’i": 273210 2246 226x10% (T, - )
5 7T T
-6
_M&;ﬂ _le)
36827 K
-3
Q= -E".rwc?,m [T)dT: 27-32(?; —ﬂ)+@&;ﬁ _?;2)
-6
_M(T;—TE)
= 2165KT
—21.65x%10° B
ASgy =—— oo =—2165T K

AS,, = AS +AS,, =36.82-21.65=15.17].K"

HEAFERLT, BR (N, g) FEEERER

Cym =Cym — R

#.m

= {19.01+6.225xm-3 [T/K)-0.5502%107¢ [TjK)EJJ-mol g

il Mpsrmassn Sl parapzes

AS=2681T. KL, 0=1583kT, AS_, =-1583T.K7,
AS, =-1098T. K™

3.9 Ay N=300K p=200kPag oy m 750K 1 mol, 2TFFH

we g 2 =300K  py=100kPag 3 xc & S BBppy A5,
(1) 8B RK,
(2) 4ERAHEHEENMEE 100 kPa, FEEWHE 2,

(3) e WK B EE HEE 100 kPa, FIEEMH#E 2,



e (1) xtEESKEET MK, AU=0, Fik

0. = ¥, = nRTIn 2 = nRT] FL

Vl i
C1x8 314300 xIn 22% — 1729 1]
100
_E_T7es 57627 K7
T 200

(2) HXHEEAAHZFEEHEZE 100 kPa, ZHAWIEE T:

-7 2 —300x 2 _ 150k
200

2

0, = nCy o [T-T)= 1><%><(150— 300) = 3.118k]

A5 =alCy, In ; =-1441T. K

1

0, =10, (T, - T)= 1x S5 x(300-150)= 43651

A3 =aC, E; =20.170]. K™

Q=0 +{, =7.483kT
AS=AS +AS, =576 K7

(3) [, LR THBKIFEEHEZ 100 kPa B 2R IRE T

KRB ARLERIBRETAE,

~{r1lr a7
T=T7| % =300 20| o461k
7 200

BMAFEULHE T

0,=0, AS, =0



0y =hH, =nC,, [T, -T)= %x(BDD— 246.1)= 1.5681J

T_2= E]n£= 57627 !
T 2 2461

Q=0,=1568LT, AS=AS, =5763T.K7

A5, =nC,, In

2.12 2 mol WEFEAEAAKNLLZE 300 K, 50 dn®, £EZWIMFE 400 K, B

85 I B RS A 5] 100 dud, kA ARM D W, AUAHRAS

M WHRETFT

isoukerio
Fl- Fg

56K R AR
=Pl (PR Vs p Vs 00, 190 g0k
P I N7 T B 50
g,
5R

AU =uly  (T-T,)= zx?x[goo— 300) = 20.79 1]

ﬁH:ncm(’z‘;—?;)=2><§x[300—300)=29.mk:r
T T.
ﬂS=nC},m]n—l+)zC'Fm]n—2=2><E]nﬂ+2xE]n@
=T =T 2 300 2 400
=52307. K™
0 =nCyy ([ -T )40, (G- T;)

- 2x%>< (400 - 300)+2><§><[300—400)= 27.44 k]

W=hU-0=207%-2744=-665k]



AANEEAK

(1) dH =C,dT+V(1- ol Jdp

C c
@) 45 = 4T abdp= L aT+ Zav
T T K

papE RGN
1[3&’} 1 1[3&'} 1
T =—| — = —, FF=——|— = —
v\ar), T i),
dH =C,dT
c
d.&*:id?’—ﬁdp:ﬁdﬂﬂdv
T » T e

317 ko YB)= 06 g m 7 s gk 0 5 RUE FARB B R AR A2 10

mol, MpzsT= 300K 21 =500Fa - ysrap gz 72 = 200 g,
sz ey AU AH, AS(A) ASB)

. ABREFET

13

7

REHEBARNERTERS T BRI WD



AU = |, Cp g [A)+ 2 Cypy (BIHT = —pdl

HACV,m [“g")_'_HBCV,m [B) AT = —EdV
T g
B P P TUCTN -3 |t WS S R TR 2 R
i "l
I E _ R I Py
T |naCya(8)42,Cy, B)+2R] 2y
3R 5R
Cym [ﬁ*) =—: Uy [B): —_
2 2
I E _ nH m 22
T [naCya (8 2Cyn B)+2R] 2y

T 31 [ 7 50

B8

W=h4U= ["EACV,m [ﬁ*)‘" 5 Cyn I:B)[T:; - T;:'

3R _ SR
= 4><—+6><—][469.1?—300): 29 54 1]

L2 2
AH = |, Cpn (8] +95C, 4 [B)I’z; -7)

= 4><E+6><E][469.1?—300)= 43.60%J

2 2

AS(A)=n,C, o ()0 2, Rin Halp,

T ¥ [ﬁi}p 1

469.1?_43111@

200 50
=-39247. K

=10&1n

AS = AS(A)+AS(B]=0, - AS(B)=-AS(A)=8924T. K

2

i

1

151 151
T I =T’1[&] =300[@] — 469.17K



3.18 BETAMA 5 FETAM B WIASAREME 8 nol, 4EH
yB)=025 4ox T =400K, ¥ =50dm® s b ls 2 40 E T R BIK E K

3
Apppla= DV wp i, gatgeey WAL, B, A5,

. REERET

WA RSB, BhaglU=CtW=F_ gy

s (8476 BT - T = s - 7)== 22 0 -72)
- N 14 C o () + 25 o (B)]
C baCa b Crn Bl (7))
ook OXCRPPIBRR) oy sip

6% (3R/2)+ 2 (5R{Z)+ 6 4R

W= AU = |, Cp (&) + 2,0, o (BT, - 1) = 14R(274.51 - 400)

= —14.61%J
AH = |, (B) 425, o (BT, - T,) = 22R(274.51- 400)
= -22.95L]
A = [n,Cy o (8) 425 Cy o (B0 2 401 2
T 7
14810 2221 g 20
400 50

= 63237 K



3.19  HETH# 100 g, 27 °CH#yAKL 200 g, 72 °C WA EAREBE T RA

KEAAKE ¢ BB AS . TRk R JE A C,=41847.g7 K

. AEREMBET

200% ¢, (T, - T)=100xc, (T -7
2007; +1007,

T2 T 57 00
200 +100
AT = A5+ A =P?21C‘F]11E+P?22C‘F]HE
F 0
330.15 330.15
= 4184 x| 200 % In +100x1n }=2.68I-K'1
24515 200.15

321 R EARBIH —LREERK, B MY 2 mol #5200 K, 50 dn®
W R TEAAMRA, B —MA 3 mol B 400 K, 100 dm® #y3UF T HASK B,

SR B BT NAREREE, AKRASAKRBREGER T, kfaas,

M AREFET

RO RSB T R M T



Al =n,Cyy (ﬁ)(’f’— TAl)"'”BCV.m (B)(T_ Tm) =0
7o 23 Crn [“S‘)T.ﬁ.l +2gCyn I:B)Tﬁl

20 n (*5*)"'”3 Cra (B)
_ 2% [3R/f2]x 200 +3x[5R/2)x 400 _ 45 96T
2% (3R/2)+3%(5R/2) |
G
A5 = ASTA )+ AS(E)
=2, Cyp o (4]0 IS +25C o [Bin RN
T.ﬁ.l VAI TBI iVZBI
= 3Rl 228 L opg 1204 7 5R1 24288 | 3y, 120
200 50 400 100
=3231. K™

H EEAK, —MAQNEEADH A IS, B AF B RSIR

R B R

322 MIERRBAA LW ERK BARFEMUHN N(2). — AR 50
dm®, A 200 K 8y No(g) 2 mol; 5 —fUAAR A 75 do’, WA 500 K &y N2 (g) 4
mol; Np(@) A ABBEAK, SR AR FTWERBRAE, HRALEFHES.
R By A5,

. SAREFWET



Bl LA, REERE THEWT

AL =n, Ty (T_Tm:'"'”BCV.m[T_Tm): 0

_ T 5Ty 2X 20044500

Hy g 2+4

p="EL 08T 433 0047a

¥ 125

ZRE—FRN, HHTHERIA

2RT 4RT
Vig=——, Vg =——

Iy E

Via + Vi OBy 105w

F

B, BT RSN, RS2 5RSMHE, Hik

AS = AT, = ASTA)+AS(E)
=%, Cya [&]In T +x, RlIn Y +15Cy o (B z +ngRlIn Yo
TAI E'I:f'.l TBI E;'rZBl

=5Fn @+ 2RIn 125 +10&1n @+4R]n 2x125

200 2350 500 3% 75
=10737- K7

HE 2 5 22 HH b,



— R -1 N s
3.23  HIE KBS N 0 °C, thkifups Bas?=3333T87 oy oo o

_ -1 -1
cp=41841-27 K7 e sameir | kg, 25 °C B, BLE AE B AN 0.5
kg, 0 °CHIM, XERANBE. REARKLE TG, TR AT,

. AREFET

H:0()
my=1.0kg
IL=298.15K

WaBREFEERELHRAE. BT 1 kg, 256 CHABEIEZ 0 °C

Q, = mye, [T, —273.15)= 1000 x 4,184 x 25 = 104.6 kJ

R es™ = S e, ma

i B T
Ag =t +3»?23.:?F]n—2=%+P::'%.::F]n—2
I 4 I
3
_ 1046007 | nnoxd 184k 20210
273.15 298.15
=16527.K73

_ -1
3.97 Bkl JE TORBYEE S A 0 °C, B/RKE fl fh Dos L (H20) = 6.004 KT mol
_ -1 .
KA 5.5 1°C, BE/RKEA I B a (Colle)= 983200 mol ™ gy he o
_ ) —1_ -1
ZK%@E%EE%EQ%U%CFHE[HED,I)_?&B?I mol "R

_ ) —1_ -1
CpalCallons)=12259T ol K™ sy munpwmmsn, —5ms
0 °CH# 8 mol H:0(s) 5 2 mol Ho0(1) B F5, B —2&EH A 5.51 °CH 5 mol



Cels (1) 5 5 mol CeHe(s) 1. B P AHE M, FHARBENERE, &
AR EH TS, RadfEmas,

M MR H R, 5 mol Cels(1) TAREREIHAE 8 mol Hy0(s) EAM
fb, H

t, EERET

H,0(1) 10 mol
H40(s) 8 mol r
H50(1) 2 mol
T,=273.15K

B yEE s, 27=4=0 gy

0= _”(CﬁHﬁr S)ﬂms Hy (CﬁHﬁ )+H(CﬁHﬁ ’S}jp.m (CﬁHﬁ)(T_ Tl)
+ 8y H o [H,0)+2(H, 01, 4 (H,0,6)T- 7))
T ”[Hzojcp,m [HQO, S)Tz + ”[CﬁHﬁ)Cp,m [CﬁHﬁ =5)T1
”[Hzc')cp,m (HQC', S)"'”[C:'.Hﬁ)cp,m [cﬁHﬁ ="3)
A(CoHg, 5 Whge H o (CoHg )= BA 5 M, [H, O
H(HED)CF.EL (HED=S:I+H[CISHIS)CF,B1 (CISHIS =5:'
10%(75.37% 273.15+122.59 % 278.66 )+ (5% 9.832 - 8 6.004)x 10
10%(7537 +122.59)

=27115K



AT = - H(CﬁHﬁ ’S}ﬁﬁ-‘sHm (CﬁHﬁ ) +?2(C|5H,5 )Cp,m [CISHIS ,.S')].ﬂ E
T, T

OB )y o o T

oy

n
E
__5%8.832x10° o oo sqq 27713
278.66 278.66

3
+8>< &.004 10 S 10%T5.37 1 27713

273.15 27315
=357 K}

3.28 HEA 0.1 mol 7Bk (CoHs) 20 (1) B /N EEHRBNBA K 10 dm? By B A
Ml s A8, JF7E 35.51 °C Wy lEEAE 18I, 35.51 °C A 7E 101. 325 kPa

TR A DAt AT OB E AR & s BrpHa =25 104KT - mol ™
WNEEHATH, LREXETHA. %

(1) ZBEAHNELN;
(2) aepy @ AU AHFAS

M BIBASEFEEERK, HTER

AT D 1xB 3142731543551
1?_)=':‘g = * x[ )=25661‘£a

s 10%107

BREBRE R H T

AH =nb Hy =01x25104 = 25104 kT

nh H_ 02,5104 %10 25 66
_Pvptia ey P2 Pe IRV 83141

T 2 20866 101.325
=92757. K™

RS S B IR AR



AU = AH — A(p¥ )= AH — nRT = 2.5104x10% - 0.1x8.314 % 308.66
= 2.2538L]
Q= AU =2.2538L]

3.30. ALK 20 dm* B A BB EA 2 mol H0 pA KT, B % 80 °C, 100
oC TRt M Fu A E 42 4 =47 3431&’&&;3—101 325 kPa L 25 °C At E R

s g Bop i = 44.016KT ol ™ b 05 ™ 100 oC 1] 8994 52 B JE

i sl 3 Cra (Ha02) = 75757 mol K™ 0 T, L (H,0,8)

=3376T mol 7 K™ A% 2 45\ 80 °C By T AE 2w B 100°C, KM
O, AL AH B AS

MR EEE 100 °CH, RAFEDHERS RBEBEKEA,

FREH n, N

_pV 101.325% 20x107°
RT  8.314x373.15

=0625mol

R, RH— M REL, K& AR, Hivs U Tk

WAL AT AR



H,O(l)

n =2 mol

7, =353.15K
p2=101.325 kPa

F—FREWNSEATHNEET, F_LARASKYERTE, FZF AR
AAWEERE. sk 80 °C F1 100 °C B K Hy BE/R # K& #h

A Ho (T)= Ay o [T+ FAC, 4T
= 44.016x10% ~41.99%(T - 298.15)
Ao (353.15K )= 41,707 KT - mol ™
Ay Ha (373.15K ) = 40.867 1 -mol ™

i v
- AN L (3535 K )+ 04+ 2x 7575 x 20+ 22 p A (37315 K)
RT, RT,
__AT33x30 4y 907 w10 43030 4+ D132 X0 an 267 w102
353 15 R 373 15R
=13 450 % 10% + 3030 + 26 695 % 10°
—16.28 kI
AH T A
=—1+|:|+23<C'F1m(f)]n—2+—4
Tl Tl TE
3 3
__13450x10° ., 37315 26695 x10
353 .15 357 .15 37315

—41.80J K7
Q= AU = AH — Vi = 1638 x10% - 20 x10 7 101 325 - 47.343 )x 107
=15.20 kJ



3.31. 0. (g) EREEREE BEH BBAKFRA

O = 12817 +6.297x1072 (T/R ) - 0. 7494 x 10 (T/R ¥ [ ol . K
B 4n 25 °C T 0, (g) By A7 BE AR i S = 205138 mol ™ K7 0, ()
100 °C, 50 kPa T Hy BE/R AL MiE Sn .

I::*
ds = 247 - ﬁdp
o omat L P ok

373 15K
So=5 +J R0, S TRELE
29815E T 100
27315

29615

= 205138+ 28.171n +6.297x107 %75

-5
(DAIA0 o935 15 508157 )- R 22

7 100
=217675] mol * K™

3.32. A& SAnAu s RORL #A-H i o B AR R R SRR R T A

O =g+iT+cT

F.I
0=3"1B .
WHBELERE T SR AR g AeSe (T)
LEK, HUAF YU S o

R X TARREER ML, A



ala,52)= 2 gp

T
AC
LA (T):&IS;I:?’D)+f L Y
r, T
- 8,88 (F)- baln Ty - AT, - 2277
2
t+Aaln T+AbT+ 2570
2
Q Lo 4
= A8 Hhal THART+2T
2

ASyo = 8.5 (T)- daln T, - T, —‘&—;Tf

A

3.33. B 25 °C B A A KRV AR A 2 A g i e O (20,0) = ~237.129

KT mol ™ | ke 25 °C Wiyt Ank AR P = 3 1663KFa o5 o0 pp ok
KEAWIREETRER ST DK,
M. R

A3 = —pdV, AG= —j: pdV

AR RAEEARAGS D FH

8,62 (H,0.8) = &, G2 (H,0.0)- |, pdv” = 8,6 (8,0.0)- AT 22
1 pj
31663

100

=—237.129%x107% = 298,158 In

= —228 571k] - mol



3.34. 100 °CHyERMEFAH —HAHBEENTHREE, BFH 2 mol N2(g) KEE
NI A H 3 mol H0(1) . FRHEHYE 7 B R Gethy JE J7 45 120 kPa £ . 44§

INBIRATRE, WAKEKETHA, Katfw QW AU ML AS AR &G
Bhn: AZE 100 °C B 6y fuse Ak 3 20 = 101.325KPa 2 4 1 i
by B 4R 3 % g Bowp T = 40,668 KT -mel -

M HAMEBEERESAIK, RALAH0 Q) WERIHK A 3/5 = 0.6, Eik

Ho0 (g) By 20 = K

?[H,0,g)=»[H,0, glp = 0.6x120 = 721Pa

0, = A4 = n[H, 0k, Hy = 4x40.668 =122.004 k]

AN =" AL }z(HgD)R]n M—H(Nz)ﬂn pﬂlzNﬂ)

o, 1 [Hz':’) 1 [Nz)
3
_122004x10° o 72 on. 48
373.15 101.325 120
=350717- K™

P P
=122.004%10° - 3% 373.15R = 112,697 &J
W= AU -0 =112697-122.004 = -9.307J
AG = hH - A[TS) = AF - TA(S) = 122,004 x 10* - 373 15% 350 71
= -B.864 1]
A = AU - AlTS) = AU - TAIS) = 112.697 %107 - 37315 % 350.71
= -18.1701J

ATl = AH — phAl = 122004 %10% — px [5RT ERT]

3.35. B4 100 °C KA KA JE N 101. 325 kPa, MM T A EREE B

_ -1 X N
Bgefly = A066EKT-mol™ £ 100 o0z 8 A B gy AF K 100 d® By % P AR



., HJE H 120 kPa iyt fu KA. MR A N TRS, Sk s ki, o
B RS AR B 2R T AL ktAem @ AULAH AS AR AG

M BEERSNMTE N

=3
n=L (o, )= 20107 (150 _101.325)x10°
RT 373158
=0.602 mol
BAFERHI T

AH =-nh  H =-0602x40668=-24481k]

3
A =g_ﬂ]ﬂ Py __24281x10°  100x120 " 101.325
T 21 37315 37315 120
=—60.166T7 K

Op = AU = &H — AlpV) = AH - VA(p)
= -24.481x10% —100x 107 (101.325- 120)x 10°

= —22.614K]
AG= AH - A[TS)= —24 481x 10 437315 60.166
= -2.030%J
Ad = AU - A[TS)= —22 614 10% + 373.15% 60,166
= —0.163L]

3.36 B 47 101.325 kPa T, AKH#E G 100 °C, HELE LB
Ayl = 2257 41]

kg™ B A AR AR A 100 T 120 °C SEE W B TR R RESH A
EF[HEDJ):4.2241{I-kg'1-K_I&EF[HgD,.E): 2033K] kg™ K7 A2 101, 325
kPa T 120 °C #9 1 kg it #KZ REFEEE . £ THAKERA. KT #i#4E,
FHAR T H R R kAR LS g AG,

MR BT H AT



AH = hH +hH, +AH,
= me, (T, = T )+ mb o+ e, (g T, - T
= m[r:;, [g:l_ Cp @)ITI - T;)+mﬁnp,ig
= 1x(2.033-4.224)% 20 + 1% 2257 4

= 2213617
AT = A +AS, + A5,
T, b A T
:mcp(fjlh—z+ ki +mr:p(g)]n—1
i 7 7
x4 2241 3?3.15+1><225?.4 1% 20330 29315
39315 37315 7815
=5935LT. K
A=A —-TAS = 22136 -39315x5935
=—11277kT

3.36. B AfE 100 kPa TAKHYEERE S K 0 °C, E-5 °C, ITAKEYLEE K
M ==3224T-87 L koo gk s ) 2 (H30,0)= 04221Pa
P'[H,0.5)=0414KPa 44 100 kpa T, A5 °C 1 kg HitA AL A FAEBE .

ATk, Rt # g, g E it R A g AG,

fl: YAt H#®RAF W



AG,

M‘,-
——

S=%. FWHATHEME, 2E=00,=0 & 5 25y

B lE R E i Ag, 20190 A0 =0 my

AG = AG+AG, + AG, +AG, +AG,

=ﬁG3=;zRT]n&= 1000 xggg_wghm

r, 18.0148 0422

=—2.369 kT
_ 3
ﬂS:l[ﬁH—ﬁG:lz 1000 %3224 + 236910

T 26815
=-1.194KT. E?

PR VT DUR AL 5 R A,

o (T,pj )= mm(;z;-g)+ RTln(pjfp )
wt (T,p‘g)= mﬁ(pg)-F RTIn (p‘tfp )



#(0p° - (1.2 )= R p? ')
MTERRM, BEENT, TALNFERFHEE AL, B

w (T 100kPa)y e (T.p" ), wf (T100KkPa)s »f (T, p")
o DE= mgm’ (T.100 kPa)- #»f (T,100 kpajée nRTIn(p’ [p')

3.37. Bhntio5 °C, Acfuvkelys &5 SH0.0)=999.2kg m® 4

AlH0,5)= 916Tkg 1" 5 5 oc, KAk Hya P45 4 4 59. 8 WPa, 4% -5 °C
By 1 kg AK7E 100 kPa THEEI PR T#K, RABRMAT, Bk, Afnk
5 A B 7 AR

#: AT (2B 15K S98MPa)  pp g g

DG=V{H,0.0p;- p1)+ V(H, 0.5 0P - pa)

1 Q
=(p,- p)m E =
(Hz':'f) ”"(HQDS::'_
= (59.8" 10°- 100° 10°Y 1° E 1 1 9
9992 91675

- 537 kT

3.38. HELEXBENEN, —RIARKERAWNEREEHNES T LT
Crm =@+8T+eT g b MR B AR K W

Ab_,  Ac
AppHy = bH +aa)T+ =T + 2277

2 3
ﬁqjﬂa:a:(g)—a@),ﬁb=b(g) () (g) C@), &Hﬂjﬁﬁ/\ #.

WA % - A i T B ek K, 1S IR R E AR R A
EpWxt# n pGRAFEE THEHKEZR, BRoEH N1



. RE-T#®#E

Il

]

A Hy +h H (T+dT )+ A H = A H o (T)

TapT T m Tap~ Cm
‘E‘vﬂpHm [T+ dT) ‘E‘ﬂPHm [T): ‘ﬂle "E‘EHm
AyHy =Cn T -7, (1- alg)Th»

A Hy ==, (2laT+7, (gfi- altiThi»
Aoy Ho (T+aT)- A, 1, (T)= da, Hy (7))

THp T m TR T m THp* “m
B ASAH BEREIR G R ASAKH BERER T A, BASKTEHE
B )

Ak,

A o (T)|= AC, o 0T + {72 (g1 - e )T |- 7 )1 - ol )T a2

= AC, L dT

oo (T)= BHy +[2a)T+ %Tﬂ +%T3

XT3 5 G- R T AR

dln p ﬁmHm(T)zﬁH Lba 4B e,

47 ET? RET® RT 2R 3R

A H (T
chp=- L“ NN Tt Ny S

RT R 2R &R




3.40 fFRE AT

CH,(g)+C0,(g) === 2CO[g)+H, (g

(1) AR Fob 545 0 Sn- Lo u i, Sk ERRBIE 25 °C BHEY
ﬂS;,ﬂrH,:;
(2) AW EEEMFEE STn 48, R 25 oC sy 2O,

(3) 25 °C, F4HA CHi(g) fnHo(g) B0 £ 3 4 150 kPa, K& CO(g)Fn Ha (g)

A JE 4 H 50 kPa, R #y Lrtm e BrCa

. (1)
ASE = v (B): 21976744+ 2% 130,684 — 213.74 — 186,264
E
=256 7127 mol T K
AHE =S vph H (B)=-2%110.525+393.509+74.81
E
=247 26947 mol T K
AGE = A HE —Th_ S =157.269%10% - 298.15% 256 712
=170.73kT - mol
(2)

AGE =S v A G0 (B)= —2x 1371684 394.359 + 50.72
E

= 170743 %] - mel

(3) ZAUT®AE



3.41
A

-l
B

=
H

AS, =ASS +AS, —AS,

AS, = —n,Rln 282 _p Rin £E2 _ —2}2[111 @]

P Fr 150
= 67421 mol - K
A5, = —n, R0 2% _n Rin P22 = _agp 100
Fr Pm 50

=-230513] mol? K
ALK = A S HAS - AS, = 256712467421+ 23.0513
= 2865057 mol 1. K

A H_ =k HS =247269kT mol ™
AG =A H_ —Th S =247269x10° - 29815 286,505
=161.85kT - mol 7

0=3"vB

ErfeF B B PAMBTR R E A IR B A o Aok R

O —g+iT+cT

.
XL B A R RS Y K R A

A [T)= A58 ) +daln T+ AT+~ AcT?

'm0
2



R g o ko g A0 = —SAT+HVdp s & iy 1 Aok
s E O ) s mm T @B A A, A AT Ty
T

L MRAE T AS B S SR o fg 90 = —SdT +Vdp

AGE(T)= G, |48 (TRT

=m0

= AGE J[&rsgu +hain T+ ABT + l&c’i":’]d’f

I~ 'm0
2
=AGE - fa Bbpa ﬂcﬁmrsgu’r
T 2 6
A, = AGe (T )22y B0 B2y e
T, 2 6

_ -1
4.42 7 Hg 7 100 kPa T BUKE & 4 -38.87 °C, Mhitthgfh s Sas? =371 2

A R Aol A ) o) =13.690g em ™ 4 ols)=14.193g om ™ 4
(1) EJ1 4 10MPa T~ 7K By 0 5
(2) HEERNKERA-35 °C, EHNFREARZE D,

fl: MRAE Clapeyron H 2, KAEGHEEFEH X E AN



dT  THV, T MV

= lh—-= —Pu)

dp N, L ALH,

ﬁirfmzzmﬁgx[ L ]x10'6:5.1928x10'Tm3
13.690 14.193

T 5.1928x107
=220 (107~ 100x10%) = 2.6286 x107
T, 200.59%9.75

T =(273.15-38.87)x exp(2.3896 x 10~ ) = 234 897K = —38.25°C

p=100x10% 4200292370, 23810 _ ¢y o1mpa

51928%107 23428

3.43 B AKTE 77T °C R WA E A E N 41.891 kPa. ATE 101. 325 kPa T Hy
& A H 100 °C.

(1) FEEFANEKSEGBEL RN RA S A0 BIE.
l5(p /Pa)=~A4/T+B

(2) 72 HIBJE 36 B K BB R 18

(3) 764 KJEH TAHM AN 105 °C.

M (1) BRAEFNTESG

413 15f01325%10%)= -4

350,15 37515
A=2179133 5=1084555

1g[41.891x10%) = - +5

(2) AR3E Clausius—Clapeyron 4 2

RT
Aoy = 230384 = 2303 R x 2179133 = 41.717 kT -mol ™



2179.133
lg(p fPa)=— 222 410.84555, p =124.041kPa

(3) 21815

3.44 K (H,0) #n&fF (CHCl;) 7E 101. 325 kPa Ty IE % % A2 4 100 °C
— . -1
49615 °C. éﬁ%ﬁ*@ﬁ%u%ﬁmHm(HED)_élD.EEBkJ mol ™ o

—_— _1 N N
g Ho (CHCL )= 29 SOKT 100l ™ | g 1 B 04 s e 5 4 0

fR: MAE Clausius—Clapeyron 7 F2

3
H,O m(1o1.325x103)=—w+01,01 =17.727
373.18R
3
CHCI, mﬁmazmmﬂ:—mwg,q =15.221
334.65R

HENAARAEARAERGEEA T, 1
T = [40 668 %10° - 29.5%10° J/R(C, - C, )
= (40,668 %107 — 205107 JR(17.727 - 15.221)
= 536.02K = 262.87 °C
3.45 L,

3.46  KiE:

av
(1) dH = C,dT+ V—T[—] dp
F

[ﬁ} :I:I
(2) xtEAEAK P r

HE B :



dH:[E] dT+[E} dp
BT ¥ ap r
a5 A

dH = TdS +1dp :»[—} :T[—} +i
ar ). ),

as [arf [E—JH]
ol R A I e s
[&)]r or ¥ or ?

av
L dH =C,dT+ V—T[—] dp
T/,

A A,

3.47  KiE:

(M) FE}:&ﬂ_%ﬂV
P ),

E] .
r

@)ﬁﬂﬁ%%[®

WEBA: Al Jacobi 475 3 IE



24

r

= [K-Tp - &IVT)F
xot B A AR,

£ =17, 4, = Yo

B

3.48 EHA:
C C
dS':_V[E} dp + F[BT} e
(1) T \or )y Tiar),
(2) s p® =Crdp+Cdnl
A
a=| = dp+£ag v
or ), 8 )y

Ry

o p



1 1
A8 =Cy—dp +Cy —dV =Cydln p+C,din I/
F
3.49  KiE:
C
di = —"d’f+[@] 4
(1) T o7 )y
(2) 7t van der Waals 5fk, Hva % (e, 45t
HARRA
T = [Vm - E:-)‘ia = cofst.
C¥\m
2 o+
[P + —2} [Vm —E:') =" =const.
V]II.
LA :

dgz[a_J dﬂ[ﬁJ dvzﬂm[ﬂ] w
aT Jy v/, T ),



TR A dS = 0, FEib

<
ho d’r+[@] av. =0
T T /v

It van der Waals AR &

T'i'r... [‘Vm - E?)R =const; T = (p +a}.-‘g;rnf IVm - fﬁ')
iy
(p +ﬂf}f )Cﬂm [Vm _f?')cr'"d = const

3.50 JEEA

(1) &H-p 7K

(2) sEEpAkH=0

E B -



ATHAE A



WE ZH0 RGHT1¥
4.1 AEF A 5H T B L € AT - BEE R+ B 1Rk E
A B, JTEEEIRIKIEN bB, MR EE AN S . UL MA, MB 4}
PREH AT 5T IR IR B, A i I 4 B BRI EE R 7348 xB &R
i, WFH xB 5 cB, xB 5 bB Z AKX R

filt: ARYE SRR E X

P
g = FB: XBZHE/(ZMR”R/PJ:F'IB/ZXRMR
T E R

M, +[MB _MA:IXB
o = A Ap '8 kg
? I:xﬁ.Mﬁ.-l_xBMBj [MA"'XB(MB_MA)]

Mg _ E
ch ZXEME xp My [l_xB)MA
CuE

42 Do CeEuOs Bl Tk (A BRI, T
wy =0.095 | i 00 © C IR RE 0=10365 M m” | k. Jhu
DR (1D BERA G () WIEs (3) o BERIRSE.

e SR R U

. T nxp My 3 My
@ - -
my tey  wx M, tax M, M, +x (MB —MA)
g M, 0.095%18.0152
xB = =
My —wy My —M,) 180.1572-0.095%(180.1572-18.0152
E E E A
= 0.0104
o = %y _ 1.0365x 10° % 0.0104
L= -
a0, +x, (0, -0, )] 120152400104 (180 1572-18.0152)
= 0.547mol - dm ™
5, = 0.0104 — 0.583mol - kg

xp _
- xp 3, (1-00104)x180152x107

4.3 fE25° C, 1kg/K (A HEAER (B), 451 i & JE



JRUKJE BB AT 016 mel kg™ gy 2.5mol - ke™ ¥ ul I, VA 1 A fRH
Ffem® =1002.935 +
51.832ky /lmol - kg )+ 0.1304{b, flmol - ke Jf | S,
(1) 8K (A FIEER (B) B BEIR AR 70 33 27 1 bB ) BRI
K Ho
(2) ke =15mol kg™ KRB PRI (i B /R AR
il MR EX

V_{aVJ _[EVJ (abBJ
By T.p Oby T.pa, Iy Tpn,

(ab_BJ =1kg™
g o,

v, fom® = 1mol ™ x [51.832+0.2788{; fmol kg™ ||
v, =[51.832+0.2788{; fmol kg Jfm® - mol
Vonghy _ F—lkg-bpl

o
n,  1000/13.0152
= 13_0132 [1002.935— 0.1394{y, /mol - kg_l]g]
V, =[18,0681-1.0025k, /mol kg™ |’ ]:m3 ol ™

2w by = 1.5mel -kg'lﬁﬂh

v, =[51.832+0.2788x1.5Fm®  mol ™} = 52.250em®
V= [18.0681— 0.0025x1.5% ]:m3 -mol ™! =18.0625 cm?

4.4 60 ° C I FEERIL AN 28 T A 84.4 kPa, LM JHIAIZE
J& 47.0 kPa. N[ JE ORGSR A . FIRG VAR —H 1)
TR H 50 %, K60 ° C IR AN 78 4R, LLUEEIR4)
AE T

filt: BRSNS BEIR A HUN R RA



wpdd
My _WB[MB _Ma)

SRAGHRE I BE /R I3 H0CA
_ 05x46.0688
32.042 405140268

FFE Raoult & 14

IB:

=[.559:

g

z(CH,CH)p* (CH,0H)
x| CH,OH )p*(CH,OH )+ (1 - x(CH,OH))p* (C,H, ,OH]
_ 0.5898 % 83.4
©0.5898x83.4+(1- 0.5898)x47.0
= 0.7184
»(C,H,OH)=1-07184 = 02816

Y [CH 3OH) =

4.5 80 ° C JE4li K785 K 100 kPa, 2iH K285 KK 38.7
kPao. PV 7] 1 B AL S TR &4 - 5 2 BRI SO TR E4
= -

80 C I e et s AR oy 4y B0) = 0300 et gt i
fi#: AP Raoult x& 13

A () + (- )" (7 %)
()= MEINGES _ 0.300x387
p )+ y(E ) B 2)- ') 100+0.300%(38.7 - 100)

= 0.142
x(F % )= 1- x(3) = 0.858

4.6 718 ° C, K 4&JE J7 101.352 kPa N, 1 dm3 [K/K A EH % O2
0.045 g, AEVAMAN20.02 g. I 1 dm3 # 202.65 kPa S fTifd Fil T
KA FA R bl , R TR ) O2 FI N2, Tz, Kkt
BESARTE 101.325 kPa, 18 ° C NIMARI AL . WS AR

RIRE. SRR, 0= 21%, ol )=79%



il SBAR IR SR 2 SR HH O2 AT N2 ) Henry % 4.

18 ° C, S4KH 77 101.352 kPa |, O2 FlIN2 [t FE IRk

0.045

BlO, )= mol/lkg=l.406><lﬂ_3 mol kg™
31,9988

B(H, ) = 22 mo1/€kg=?.139xm-4mol-kg-l
28.0134

B T WA R I K I e g T dm ™ R VD
HU3RE Henry 248,

1 dm3 #% 202.65 kPa == S BT A1 T B /KE W T O2 F1 N2 f))5

b, [Dj)z .J’(Dz)?-’z _ bl(oj).}*‘[og)?g _ 1.406><10'3M

7 101.325
=5.9052x107 mol - kg™’

b ()= 705)ps _ E:-II:NE)‘J}[N:‘ 121 _ 1 130, o+ 07920265
k., 71 101.325
=1.128x%107 mol - kg™’
y_ PRT _ (0.5905+1.128)x 107 x8 314% 29115
P 101.325%10%
=41.1%107 m® =41 Tem®
2[04) _ By[0,) _58052x10" _
»(7,) B,)  1128x107
y(17,)= 0656, y(0, )= 0.343

4.7 20 ° C T HCl % TRk i, SAHH HCL #9499 15k 101.325

kPa I, AW HCI [REE IR E0h 0.0425., V40 20 ° C IR0

7S EH 10.0 kPa, 7 20° C B HCl FIRZES M &R 101.325 kPa,



3K 100 g SKHEfii 2 /b v HCl,

fif: P HCLAEASH AT & Henry & At

x(HCl):M:p[Hm)xl(H 1) (101.325-10)
k, ,[HC1) 7, [HCI ) 101.325

n[HCl) _ x[HCl) - ?E[HCI) [benzene )x[HCl)
H[HCI) + n[benzene ) 1- x(HCl)

m{HC1) = n{HCIM(HCL) = 1 fg*égl) m(b;;z[ziigﬂ)

m[HCl): 0.03831 IDDX36'46:1.8595

1-0.03831 78.114

4.8 H2, N2 5 100 g /K7E 40 ° C WHAbT-Fr, Py 105.4
KPa. P PAZ FHRIE AL 5 #Ea) = 40% | T LLUA kv
7K 28RS AR M 28, RI140 ° C W1 7.33 kPa. CLA1140 ° C
I H2, N2 7E 7K () Henry 224077 71l 4 7.61 GPa )2 10.5 GPa, 5k 40 ° C
I 7K R H2, N2 ALE (R

fitt: AR (1) H2, N2 7K AR A& Henry J€ ;. (2) SUHA]
BEAVEBAL SR TR N

#*0.0425= 003531




plH, )=k (Hy 5lH, ) p[I, ) = &, (9, (17,
i%)} a?(f;)f,P(Hz)+P(Nz)=P-P(HzD)
p[Ng): BLU_P[HED)], p[Hg): E[P_P[Hzc')]
5 5
AH,) = plH,) _ E[P_PI:HED)], A{,)
GlE) 5 () alin) sk )
i) = 2x[1054-7.33) & 1cp0 10
Sx7.61%x10°
3% [105.4 - 7.33]
5x10.5x10°
x(Hg - ”[Hz) " ”[Hz)
A, )+, )+ 2(H,0)  »(H,0)
© nlH, ) e x(H, k(H,0)
m(Hz) i X[sz’?[HEDW[Hz)
_ 51548 %107 x
12.015

M[Nz) H X[Nz )"’(HED)M(NE)
100
18.015

4.9 U1 Gibbbs-Duhem Jj R ik W 7E A v 5 il A\ Henry
SEFE, U I Raoult 5E 1

= 5604%107°

x2.0159 =57 68 ug

=5.604 %107 »

x28.0134 = 8714 pg

WEBH: WA A I H B, A Fx. M3 Gibbbs-Duhem 5

xpd iy =—x3d My (const. T and const. p) .
T B I AR

fy = iy +RT I ay = i + RTln 22
Fr

L TUIRM Henry e 43, )



'SC?:,B g

Py =k, pxp, My =My +RTIhay = g +RTIn

-

Fp
RT
d iy = —dxp (const T and const. p)
g
RT RT
cdp, =-B2 gp =" dx, = RTdIn x,
Aa Ap a

L, =4, vRTIhx,

. pﬁ. -
LBy S oSy TP T Py

P
B0 A JIR M Raoult &4
410 A, B PIBIARE RIS A . AR (40 A 1
VURIZE R 2 = 40002 4f B MR 25/ 73 = 1201Pa
(1D FERE R, TAGTHBa v B)= 041 A, B &
SLENGIEAH, SRR A T NI FR5 1 24 VE B S 0
CLMBE R AR /b
() P A B WIS, IR AYITE 100 kPa, W ¢ F
TRUAHNE , SRS TR A0 21 S b I LR ZE I L, AR 5
1.
e 1. B TR AR A, BN S RF A Raoult 5 2. ik
L
N I A RS o R

YuP S XuPu. YpP = XpPy
F¥oFp 04=120
. = :JfB =
YePa 0640
Loxy = 0667, xp =0.333
_xupy  2x40
Ya Ex0.4

ixg

=667 kPa

Lp



REWAE 100 kPa, ALt FITIAWEME, 2K

P =Py tRpPe
= 2oPe M0120 605 095
pn—pp  40-120

x,ps  0.25x40
¥ = = :D.l, ¥ =049
YT 100 g

411 25° C'F, H1# 0 0.5 mol i) A M BIRATE MBS
BRI A R g A7 A7 A5 KA

fif: (B
412 ARE5HIRERA BT AEAABRESRAEY . 50 RS K
=03 SPF)=07 §o5° € 100 kPa F 1 mol IR WIS
HER . ArvE AR S S AR UE A Gibbs M. FTRE 25 ° C HI3 )23
P WL 7o

W) i A HD AT mel ™ = AL T omol |52 KT K mel
C6H6(1) 48.66 123.0 172.8
C6HSCH3(1)(12 114.15 219.58

e AR A RO I 5 X, IR A B H ey

A H (B a )= W 12 )+ P A, e (P A, H
=03%4266+07%124+0=220kT tmol

GE (R 44D) = y(F A, G2 )+ y (P 3 )a, G0 P+ A, C
bgge G = RT3 iy )+ (P 2 )i (P )]

8.314%292.15%[0.31n 0.3+0.7 0.7

~1.5142 kT - mol

—0.3x123.0-07%114.15-15142

~118kT mol ™

A, G (8 440)



53 (Rath) = s () + (7 o2 (P ) 8
Aose S =[(A g H = Ay GYT)= 507877 K™ mol
S0 (R4 H) = 0.3x172.8+ 0.7x 219.58 +5.0787
=210.6T-E™ - mol ™

413 WK B 5k C nl e BARGS TR S AEE B X 25° C 1,
i & n=10mol, 4 xC=0.4 [ B, C SRS I 14 mol

FIaii ik C, JERGHTFNESY. KEFERD G, D S.
fift: PRSI EW 419 B AL ERAN
fy = s +RT In xg

M,

AG = 6|ul + BT x,(B) |+ 18|l + BT In x,(C) |
—6lu2 + RT In 2,(B) |- 4|4ef + BT 2, (014522

_ RT{am xE(B;' +181 2, (C) = 41n xl(c;}

=]

BrREYIR4L N

7 (Cx+1ld 04x10+14

= =075
10+14 24

%, (C) =

LA

A= RT{S]n 2B e x, (C—4ln xl(C}}

x(B)
0.25
=8314=x298.15 ﬁlnﬁ+18]n 075-4n 04
=-=16"771k]
eS|

AS = —R{ﬁ]n LA NPT 2, (C)—dln %, (C)}

=-16.77{298.15=56.25x107 kJ. K™
=56257. K

4.14  WRAE B AWK C W IR AR STREY) . 1F 25

°CF, M



PR ZH B xC = 0.4 KRS TIN5 mol HI4IEK C.
(1> SREFEMD G, D S.
(2)  RIBEVRAEWH A5 B Fdlsr C D GB,D GC.
it (1D B2 KRR A RS R) 28 B, w] LA
)
A, PRt

AG = nlg + BT x; |- mul = aRTIn x
= 5x8.314x 298.15x1n 0.4 = —11.36 kT

as=- ZLac =-nRln x, =38.1T. K
T/,

(3) WA B A C KB 50 4 e, A S mol 41 C
Ja
AG(B) = ny {48 + BT 10 x,(B)f- 5 |8 + BT n x,(B)]
= uy RT{In 7,[B)~1n x,(B)}

R ) 2 (B)) = nBRT{xﬂ—[B)— 1}

x [B) x [B)

+ 5
=g R —2 " _ql__, mT
Mg+, +5 #p +a; +5

s —5RT{ - }: —Sx06x8 314 %298 15=-7441]T

wp +a;

XLy C RIFES, 1521



AG(C) = ny |48 + RTIn x,(C))— e |14 + BT x,(C)]
= no R x,(C)~ 1 x,(C)

#o BT #cRT | mp +5 He
—— 1%l C)-x(C) = -
i xl[(j) {xg[ ) XI[ )} xl[C) {’EB +a#, +5 ?33+33C}

Sn 5
= RT E =p RTq——
[HB +HE) {[}23 +#; )[.?EB +a, +5)} & {?IB +#, +5}

¥ 55‘.?’{ - }: Sx0 6B 314x298 15 =744 kT

T
415 {E25° C i 1 kg %51 ACH20) A1 0.4 mol ¥ 5 B 111 Fi
VR SO 1 kg BOZEEEFR, A5 V) A0 A ARG, SR
FEHID Go
fift: BHRALRRV O TURIV 1) () 4k 2 A 8 2055 0 ok

My =y HRTIn xy, py = iy +RT]HL'5'BJ'I‘5“)
AT = my gy TR oMy g TR ) T R M

= [Hﬁ.,ﬂ Inxy g —ny lnx,, +ug,ln (‘-’73,3 /{’5’0)_ %y In (’53,1/’5‘“)]5?1
By, =04mol kg by, =02mol kg™

1000
nl[ﬁ)—m—ﬂjﬂlmol, 7y (4] =111.02 mol
55.01 111.02
V=220 09928, x, [2)= — %~ 0.9964
(1) 55.01+0.4 ) 111.02+0.4

K LA EEAHAND G5, 13



A= [”m In xpg—nu Iz, +ag, hl[\bB,z Iy )_ ”B,lhl[if?B.lfbn)}RT
= {111.':'2 #in 09964 - 55 51xIn 0.9928+ 0.4 xIn %}XS.BMX 298,15

=-6855]T

416 (1) 25° C W4 0.568 g s T 50 cm3 CCl4 H, JITTE Al %5
W5 500 ecm3 K2 8EF), P EIAKZE P54 0.233 mmol (L
LA A T RS K, K = ol HaOM8)el, CCL )y
FEWME R UL o F XA E . (2) 3525 ° C LKAk
& 1.33 mmol X dm-3, SKH7E CCle s Uk fE

e (D Tapysp 7y M0a)=25381, pyy
cll, HyO48)= #lI, HyO48)/1 = 0.233x 103 /0.5
=0466%x107 mol - dm =

c(Ij, H,0 #E): H(Ig, CCl, #E)/V = {20;6381 ~0.233 ><m-3}/3.05

=4.01x107 mol - dm—?
£ =cll, H,048)/01,, cc, 48)
= 0.466x 107 4.01x10- = 0.0116

(2)

elL,, ccl, 48)= c(Ig,HgDﬂ‘EyK - % — 114 5 mmol - dm =

417 25° CH}0.1 mol NH3 % T 1 dm3 =& H i, AW NH3

N

2845 ik 4.433 kPa, [A)3 B I8 0.1 mol NH3 % T+ 1 dm3 /K ', NH3
o

75570 5l 0.887 kPa. 3K NH3 7E/K 55 = &0 H b8 b 143 ic & %k
X = ¢[NH,, H,0 #8)/c(1NH,, CHCI, #8)

fift: NH3 £E7K15 =S oy O3l 311 i

tig [H, 0, 48)= s, (CHCL, , 48)

I R AL 2



Hy = (85 +RTInleg fo° )= uey + RTInfey fc°)
PSP

£ = c\NH,, H,048)/:(NH,, cHCl, 18]

B Hep (CHClz *E)_ His (Hzo *E)
- RT

VP NH3 A0 ) NH3 G5l s
Mg @"‘RT]H[‘TB ,frcn:'= ﬁ*’ch[E)-l_RTm[PBKFPQ)
T

1 (N}Iz LH,0 *E): “B.0 (NH3= CHC, ’*EJ

A,

] E i@ E -
Hew (CH[:lz* ) ﬂc‘B(HzDﬂ‘ ) RT]H{ F‘B (HQO%}QE)

S {,.u;B(CHmE 18)- e, (Hgoﬁ)} _ palCHOL B
LK =exmp = —
RT pp[H,0 %)

g (cHCL, :‘fﬁiﬁi)}

24433 5y

0887

418 20 ° CHAHIRAKR LB I REHR 0.4, S ZAHL
M2 S g %1 100 cm3 7K HE BRI -

(1) 40 cm3 LRE— I (BT LI 250K MR,
WA AN KT Lk, SRKHIER T 2 DA LR ?

(2) 40 cm3 LW WG, BHXH 20 cm3 LRFAEHL, ESAS
WU, WK IET T 20 H HUR?
fift: WHNURM T 50 M VAT, 7K A HLIR IS m o

C(&, Fﬁ*ﬁ)sﬁ - : c(ﬁé‘i, Eﬁﬁffﬁ)ﬁs v;

w Ve



F 3% Nernst 73 it 14

o8, scta)
—04=_% =04
ctﬁﬁ, Eﬁﬁ*ﬁj = Vg Mg — X
. 0. s,
044V

R RAR) B2 B n IR, A

o) Ol 0.4
= = By
04+Fy Ve |04+,

(1) 40 cm3 LB —%

0.4z, 0.4 =5

o= = =25g
044V, [V, 04404

(2> B 20 cm3 LEEAHL, LA P IK

2 2
m[ﬂj:mux L =5><{ 0.4 } =2_225
04+V, ¥, 04+0.2

4.19 25 g f] CCl4 A 0.5455 g Sovs i, S e -1 1k CCl4
72855 B oA 11,1888 kPa, AL R —WL 5 I 4 CCl4 BRI 28 LA
11.4008 kPa.

(1) SRR A 4T & o
(2) MR EIMER, WP E C 9434 %, SN 5.66 %
REDHD, e wmrfss.

it (1) BOAZEF WO BRI, PG R A Raoult & Ht



_Fa _ my 1M,
P_;. mBHMB +mm‘IM.ﬁ.

ﬂ:ﬂ[i_1]=m_ﬂ[£_l]
My Myl xy, M, P,

My Pa g (05455 111383

LMy =TE = x153.822
m, P — P 25 11.4008-11.1883
=177.142
(3>  wEY 08 CnHm, W
2012 9434 12.0110+1.0079m = 177,142
12,0112 +1.0079m
it
p o O94ITI2 L 00566x177142

12.011 7 1.007%
b2z C14H10,
420 10 g W %5P% (CO6HI206) #1400 g LM, H I R4l
LIERETE0.1428 ° Co 54N 2 g HHA T 100 ¢ LEEH, It
VR 5 0] BT 0.1250 © Co SR AU IIALXS 73 1 o B
fif: 10 g %0 (C6H120) ¥ T 400 g Z
AT, 0.1428x180.16x0.4

AL =K =K = = =1.0291K -mol ! kg
b udh B, 10

2 g AHWIA T 100 g LEFH

AT

By=—tb =%

01M, K,
 Kym, | 10291x2
01AT  0.1=0.1250

=164.65

b

421  7E100 g KON 13.76 g IR (C6HSCOHS), it 1 1 Wi 1)

Wk 82.4° Co CAN4iZRm)h Sk 80.1 © Co



K (D) KW AT REG (2) HIBERAERL.
i

AT, ATym, M,  23x0.1x154211

X = 258K mol ™ kg
by , 13.76
w03
o= RI[?;) MJ'J.
i
AL HE
e CRITFM,  8314x353257x78.1134 %107
ComemA z, 2,58
=314kT mol™?

422  ©%0 0° C, 101.325 kPa I}, 02 7E/K " 1 % @ 5 A
449em* /1002 N2 FE /K (ARG g 239 em* 1002 | R34 4k 101.325
KPa, (AR Hea)= 079, @0:)= 021 [ S F A T 57K (e
FUESAIKBRAR T 2707

fft: h 101.325 kPa {43 FTHUR T IR7K AR I O2 TN (14
JU 3 0] k)

H(nglz PV[DQ) A 101 329%10% %0 21xd 49x10°F

=4.207 %107 maol

RT 831427315
3 -
H(szsz[Ng):ml.BEﬂxlU X0.79%2.35%10°° _ oo o
RT 8314 x273.15

A R AT R K =186 K mol ™ ke [ty

1.86% [4.207 + 8 283)x10~
0.1

AT = Kby = =232x107 K

423 IR (CI0H160) WL w5 A% R g5l 40K mel ™ kg ()
He— ¥ FUEXS 73Tk 210, W SRR TR O 5 Yo iR,
KB SRS D (20 3 BUHXS 2 i o 9000, ¥ TRk
TE R BT E0 5 Yol IR, SR Rk 2/

fiff s 25 by T o R0 BSORN o 1 BRI R TR [ R R



Py _ by Mgy _ by My,

O Ay, 4 My, 1+ M,
_ W
= MB[]'_WB)
BSpIEe
() AT, =k = Ko A0X005 o
Myll—wy) 210x10%(1-0.05)
) AT, mkby = e A0<005  _go0p

My(1-wy)  9000x1073(1-0.05)
424  BUATRERE (C12H22011D) W T/KIEBEE — RIS AR, Hakt
[t 54 -0.200 ° C, WHAEMLHEMAE 25 ° C Iz E. CAIKE
Ky =186K-mol™ ke = uli/k¢r 25 ° C WMz JR N » =3167kPa,

il E G RE ) o R EE JRIR T

AT,
bB=—ic>EE=DJW5mdi%4
K, 1386

HT 4.6 J1, R EE /R IR AR R0 BAT LA R 5 R

by M =
oy = 0.1075x18.015x10% (oo oo

4B M, 140.1075x18.015x107

BB A M Raoult JEf,  MIBEIAE 25 © C I U2 K
Pa=7ap0=(1-x5 o) = (1-1.933x1073)x3.167 = 3. 161 kPa
425 FE25° CHY, 10 g HEWEFRET 1 dm3 B0, & 1
BN I =
0.4000%Pa, A T IAXS 70 5

fift: WHINBIE LN A



g I
mop = —
MV, RT

g RT 10x8.314x298.15

IV, 0.4000x10% x1x10-2

T =cyRT .

= 6197 =10

LM,y

426 {£20° C T¥f68.4 g ikl (C12H22011) T 1 kg K H .
K

(1) RN .

(2)  FHEINBIE .

LU 20 ° C NI VAR 5 i Sy 1024 em™ gl K p v N 2K U

p'=2339kPa .

i IR RS BB N

p:xﬂp;‘ = 1000ﬂ8015 ®2 389 =253k Pa
1000418015+ 68.4/342 3
68.4/342 3
H=cy R7T= / #1083 8.314% 293 15=4663kPa

(1000 + 68 4)f1.024
4.27 NI CATARA KD 75 101.325 kPa | 17-0.56 ° C #Ef .
K & =186 K mol 7 kg - 5k,
(1) IM¥EAE 37 ° C NBIE I,
(2> FEFRREETS, 1dm3 BERE (C12H2201D) /KT H&SHZ
/D TR A BRI A A F] V215
fift: ARYE CanSAr

AT,
by =2 2 998 3011l kg
K, 186

WK R oe = %8, (AL

T =cpRT=03011x10° x5 314 x310.15=776 4 kPa

M ZKERIN, BB S W OE G,



pr= oV = 0.3011x1x 3423 =103. 1g

428 {EN R R, HBUART CCl . gk s e g
0.01~0.04 B NI, I BRAT S R o . A4S P47 i<
T/ FE S5 IOA R PR AR 4302 TR AL F

_z:'[:[2 , g)kaa 1.638 16.72

2L, 0.03 0.5

ske (L) = 05 JL vy rP IR 575 FBE J2 355 FE 2R 40
i VDI 3 A 2 Ny

phy ()= g (A )4+ BT hn oy

EARPRLIA L SRR R (BB AR AR AT )
s (8.18) = g (5.48) 4 BT 1n [ /0

S
M (fﬁ:ﬁ)z He (ﬁ*ﬁ)

B,

23 (ER)+ RThn @y, = pg [848)+ RTn (py, /%)
242 (B + RT I g = 8 548+ BT (g, /2]

I &g,z —ln Fra

g1 Fra

i1 *0a) 78 0.01~0.04 SEFEI P I, RO 2T SR WO A, T

@p1 = &p)
Ca _ dy 1552 _ Xp1FE 2 _ O03x1672 — 0.306
- dpa = = = =10
pB,l PBll 1638
a 0306
a=zxy, y=2="""-0612
x 0.5






FHE (WP
5.1 HEEZWEEAEHNT, B =m0l g (@) T TE R R

Alg)==Bg)

2 HE=HE L R, SR S =00mel g 2 siey Gibbs B G
15 %

/N, XEA, B kAL F T,

M B AGAEEAIK, WRE ARG Gibbs B A

G= nym, + g = n, o+ n, RTIn Z& &+ myig, + 5y RT1n Z2
P F

]a_zjjgm}éﬁ:mﬁ.: Hp = Ry By &

G= (n, + my Y, + m,RTIn 25+ (1- 0, )RTIn 22
P P

2 My - M
= Ha 0” %
Fo=—F Pp™
7y 7y

F

\ = ngry + n, RTIn 222 4 (1 2 )RT1n T07 )P
"F B

‘rE/EI TE’E_T G/\/TE Iy é’] ég(a /\)i:&'f}i_}z#ﬁﬁ]j_]‘

TG _ apin 22 "+ RT- RTIn Co- m)e oo
T, ”up My B
= RT 0 22 GRS )
t AP P

gprmria = f2, £= by frg = (g f2)- 120}~ 1= 053, = 0.5 mol



5.2 B EAL =AW RN

I, 0, [g)== 20, [g)

_ 1 \
29815 K af, Dela = ATSRDmol ™ oy pe e b vm i o om0 T

RLHEAT B 7 1]
(1) N204(100 kPa), NO2(1000 kPa) ;
(2) N204(1000 kPa), NO,(100 kPa) ;
(3) N,0,(300 kPa), NO,(200 kPa) ;
MR | J, BEAT HIMT

, Do
K = expi- D = EXp%— 475 10 _il: 01472
}ORT Y 4 8314 29815,

, _ Qo) §
’ {P(NgOJ/P}

1 10002 _
nJ = =10% J, = K | righttoleft
0, 100 100 ¥ nEntie
1 100° .
2 J = =01 J o< ¥ lefttoricht
@ = 100 1000 ’ £
1 2004 .
(=) J.r:ﬁ 300 = 1333 J,» K, nighttoleft

5.3 1000 K B, R M

Cfs)+2H,(g)==CH,[g)

_ -1
pgDeCn = 19397 Pmol * g b 5 iy g SRRA, BALR N R

P
e



PCH, =010 ¢H,]=080 ¢(N,)=010 ;.

(1) T=1000 K, p = 100 kPa i, DiCa &£ F 24, Wit aHAk?

(2) £ 1000 K, EHERmEET, RS F b0 RN A 7 663

M BREAR P A AERAEK, N

P(CH4}"1

D, &= D.G®+ RTIn} p _
Pg ﬂ{z)E

_ D+ &7l 2 CEE
P,

100 01§
=19.397° 10° + 8.314 IUUUIn}——E

t p 0.8
= 42251 10°- E314In(p/kPa)

Bk »

(1) 4,G=42251x10%~83141n(100) = 3964 kT -mol ' = 0,7~ #. £ &,

(2) D,G=42251" 10°- 831410 (p fkPa)= 0
i 42251 10°§

¥
= ex Pa=161.1kFa
F p?{» 2314 g

5.4 BRE—iEE, WRNTERKEIFELEE ST

C(EEW HOE) *t COEF K@) K
CCR S 2,0 PR CO, () 2H, (&) X

KTHIRpE L



CD(g)+HgD(g) ==C0, (g)+H3 (g)

M PR RA = (2) - (1), Eit

_ -
K = EXp"- ﬂ_ expil T i;

= E-'Kp - —‘E Expl -

KB=x, /K

5.5  BHfE—iEE, WRMNTEKEFETEE ST

CH,(g)+C0O,[g)==2C0[g)+2H,[g) &°
CH,(g)+H,0lg)== COlg}+3H,[g) X3

KT H Ry K7,
CH,(g)+2H,0(g) == CO,[g)+4H, (]

M PR =2 x (2 - (D, Hik

D3¥=2D & ,- DG

I~m.2 " r—m,1
i i D™ - DG §
E = EHP - %E: Exp;— I W2 T m,l.il
3 BT g { BT IV;
ol DONE )| DG
RT {7} CRT §

K*= (&, ) [k,

E: PHEA RN T E R ARG,



5.6 HTE—NMEIHERRBFIINGAM ZEMH, FTAIZERA K ERN,
M 7E 375. 3 K W4 £ 42 % 47. 836 kPa Fo 44. 786 kPa. ¥ A BARFE 375. 3

K, Z—ZmEE, &EHBHD ZE 86.096 kPa, HERHTL. K THIRMM L |
50,01, (g)== 50, g)+ 1, (g

M RRLBA M H 0T

50,Cl, (E) === 50, (E) + Ol (E)
Fa [SD:;) P [Clz)
Py Pu(soz)_Px PD(CIE)_P:;

20150, )+ p,[Cl, )- », = 86.096

2, = 2, (30,14 p, [C1, )- 86.096
— 47.836 +44.786 — 86.096 = 6.526 kPa

& i,
¥ = i {Dn (Sozj‘ Px}{Dn (C-‘?z)‘ px}
P Py
1 @7.836- 6526444786~ 65261 0 45
100 6526 '

5.7 fF—EEERLA 1:3HWA. SREGAME 1174 K, 3 MPa T ¢k f# 1
AR A, TRMER|TE. HRGAERBEWEZHAEN 20 o’ HBRTK
A AAETNER £ ARG EFRME ST 273,15 K, 101. 325 kPa T 8 A& (f
SAKEAR) 2.02 dnd, BEEBRIER 20 cm® EFRE A 52.3 mmol-dm By A Ak 4
BA18.72 e’ ME B4R, ARERE R F R AR E N EANFER 15,17

cmd, K 1174 KB, TH R M ey £°,
M, (E)"' 3H, (g) === ZNH, (E)

M PR E AW A S K



_pV 101.325%2.02

= =9.012%107 mol
ET  2314%273.15

”(Nz)"'”(Hz)

HTRMAAWERLA 1:3, FTERMITERHZ L, Hik

H(Nj)z ”(Ng):”[Hg) _ 9013x107?

#lH, ) =311, )= 6765107 mol

= 2.253% 107 mol

#[NH, ) = {1872 -1517}x 10 % 52 3% 107 =1.857 x10™* mol

& b,
1
k=12 O § ¥°
P ax
) 310§ fles7e 104y
$ 1007 5.032° lﬂ'jﬁ {2.253* 1r:r2}{6.?5* 1[:1'2}3
=468 10 °

5.8  HAMBEN RN
PCl,[g)=== PC1, [z)+C1, [z]
7E 200 °C WAy £ = 0312, 4.
(1) 200 °C, 200 kPa T PCls th & & /& .

(2) BERW A 1:5 8 PCls 5 ClL, 1 RA4, 7E200 °C, 101.325 kPa T,

K B Tt PCLs B AR X

f&: (1) %200 °C, 200 kPa FEAMBNMEEL Yo, N



{ﬂ P}z a’

¥ o= ip@ﬂﬁp(@lgjz 1
p®  p(PC) p {tajl-ajp

1+PE;E{P 1_ p K ;Q_JK&/{p},-‘p +K}

o 312/{200;‘10% 0.312}= 367 %

i
b4

T

o [E SR

(2) BREME MR EA n, EAMFENBEEZ Ha, WFHet

nooa 1
—[l—cr)+—cr+—+gcr=n(1+gc:rJ
(l—a*) & S+
o v LAt
&
P :ip@(}lﬁp(ﬂg):i a (Ot a)
p¥ P(PCL) p (bta)l-a)
BIHEE,
= pRE & = pRK 4 6p"K
EHP jﬁ+5El+P 5. 22 -
P P F

2 BN,



1307% *+ 69396 - 1.8475=10

g = 0268= 2658%
5.9 75994 K, (S AR IE M E B Co0(s), MBS E MR X
Co(s). Mk MT oAtk g kot PH)=250% g mp 24 co

R Co0(s), TR AR — Rt hA otk PCO)=192%  yammme
By — G5 ok R R A MIAE 994 K T, SEIE U AL AT R, HEAR
WEH L Db

R WL R M E T B R A h

CoO(s)+ H, (g) === Co(s) + H,0(g) (1)
CoO(s) + CO(g) === Co(s)+CO, (g) (2)
— At 5 K E AW R
CO(g) +H,0(g) === H, (g) + CO, (g) (3)

85, ) = @ - (), Bnk =K K

0) 0575 0) 0.9808
g PO 39, x, = 280 = 51.083
() 0.025 2(CO)  0.0192
vk =S 51;;83= 1.3098

—

SR FAE G IT A EARA 0, FAELE o T

all- ayrn(l- ayrna+na=all+a)
_ p(H:;)p(CDzjz a’
p{H,0)p(CO) (1- cz)2

3

i,



&.2

—13098 = —= _—1.1445

(-af (1-a)
a= 2 _gs534-534%
1+1.1445

5.10 FEEZH AR HHBNE AL NHHS, F 25 °C T 4 NHy (2) 5 HyS (g)
T AR WHE /1 66. 66 kPa.

(1) Yk NHHS B A 2B KN B4 39.99 kPa By H,S(g), sk -T-F7mt 205 v il [T
7.

(2) ZBNEH6.666 kPa By NH;(g), FIFTAnZ K& 7180 HoS, A 8 ik NHHS
W BRW ST ER T

NH,HS(s) === NH, [g)+H,3[z)

HA a4, 25 °CT

66 667
p(I':II-I3)p(H23)= ——= 01111

47 1002

_ 1
)
M P*Y K = pQE)pES)= pES) 999+ p(E,5)}
{p (LY + 39.99p (H,5)- 1111= 0

p(H, 5= 18.874 kPa, p= 39.99+ 2p(H,5)= 777 kPa

_ (» ) 1
T
S LI LR

5.11 A A SRR

Alg)+Blg)===Clg)+ Dlg)



Fagrt, A5 BHA 1 mol, 25 °C T, RMNLE| T, ASBHARNES S
(1/3) mol.

(1) RIRR#E

(2) JF#m, AN 1mol, B A 2mol.

(3) JFébEt, A Imol, B Imol, C 4 0.5 mol.
(4) FF4hE, C% Imol, D24 Imol.

o7 KRR P B C B BB &

f. (1)

x° _

_FcPp _ P 2 He¥fp _ %c¥p _ (2}3)[2{3)
FuPr PQZH HpMp  HaMp (lﬁ)[lﬁ)

(2)

2
_ Mpkp R

K* = =
R [1—;3,: :'(2_?%)
Zua —12n, +8=0 = », =0.845mol

=4

(3)

e 2 et _ [D.5+?2D))1D _4
My, Mg [l—mbjl[l—?zn)
Zns — 890y +4 = 0= ny = 0596 mel, 2z, = 1.096 mol

(4)



K-n — MMy — [I_HAIE_HR)z 4

1
My Mg Ry

Zns +3n, —2=0=u, =0457 mol, #n, = 0.543mel

5.12 ¥ 1mol #5 S0, 5 1 mol Ozﬁ’w&é\’%@ﬁ, 7E 101. 325 kPa % 903 K T @it
AT A2 R, BH A EE, R IR R T, B AR R4,
3f | KOH & W S0, & SO5. & & &1 {%Taﬁ’;‘ﬁﬁ 101. 325 kPa, 273.15 K T4k

A 13.78 dud, RiHE T AR 903 K m iy AT g K0
1
50, +-0; === 50,

R P Bret A EY 0y 4

v 101.325%13.78
alo))=1-2_ =1- © 2 03852 mol
RT  8314x273.15

B, P AL R E N

,)=1-2x(0,)=1-2%0.3852 = 0.2297 mol
50, )= 26(0, ) = 2%0.3852 = 0.7704 mol
7, (0,)=1-w[0,)=1- 03852 = 0.6148 mol

=
K—nz P N He(SDE)
p°n| 2,30, /m[0,)
={ 101.325 F’ﬂ 0.7704

100=1.614% 02297 x4/0.6148
A =—RTIn K* = -8314=903xIn 540 =-12.7 kI - mol

=540

5.13 383.3 K, 60.483 kPa Bt, Ml EBEER KA M S E R8T ERFE
BEBR AR T EE/RMEN 1.520 . BEARSTHFRESHEDT RIS T.
KT 7R g 2:Cn



2CH,COOH === (CH,COCH),

B BB TG E N M =600526g mol™ shw g m g
Hy

W E A A e,

B ta, 1321+322 o oM -M

-1
Kn:{ r } ”_:4:.37’_0”2(”1"‘”2)
Po["gl"'”z) noop ny

100 1.0833%(1+1.0833)

50,4232 1
AGE =—RTIn K° =—8.314%383.3x1n 3.7314 = —4.2kJ - mol

=37314

5.14 (1) f£1120 °C T Ho R FeO(s), FHrafIRA SRS He 89 ER D HA
0.54. K FeO(s) /e, EaRRET

CH,Olg)===2H,(g)+ O,lg)  K°=34x107"
(2) FEMSP S, AR T RN R:
FeO(s )+ COlg ) === Fels) + CO, (g)
K 1120 °C T, FE 1 mol FeO HE COLETER? EoRBET
2C0,g)===2C0(g)+0,[g) K¢ =14x107"
M (1) BRMUERET

2H,0[g)=== 2H,[g)+ O, g) (1)
FeOls)+H,(g)===Fe,[s)+H,0lz) (2
2FeOls ) === 2Fe(s)+ 0, [g) (3)



B, (3)=(1)+(2)

& -22) kil
K= plH,0)_046p 0.8519
plH,) 034p

- p(0,)= ke{re f 2 =3.4x10% x0.8519% x 100
=2.468x101 kPa

(2) AfsRE TR

FeO(s)+ COlg) === Fe[s |+ CO,lg) (&)
20, (g) === 2C0fg)+ 0, g) )

K: 2 p[coﬂ) h_ H[CDE) = H[CD): H[CDE) — 1
p(CO)  wlCO) K ke

goo |55 K e [BAXI0 G osio 4108
KoK 1.4x1074

#(CO) = ACO)_ 1 1 gy

BT 7 CO(e) MBI B 1 + 2.38 = 3.38 mol.
5.15 KT FLTE 298. 15 K TP KA.
(1) CuSO,-5H,0(s)=== CuS0, - 3H,0s)+2H,0lg]

(2) CuSO, - 3H,0[s)===Cus0,(s). H,0+2H,0(g]
(2) CusSO, H,O[s)===Cus0,(s)+H,0[g)

B4 298. 15 K TN R AT M JE /R 4 Jk Giibs @ 3 2¢Ca 40,

CuSO, - | CuSO,. | CuSO,. | CuSO,ls)| H,0lg)

R 5H,Of) | 3H,0F) | H,Of)




he Gy

| 18796
pisle

-1399. 8

-917.0

—-661. 8

—228.6

¢ O

o |2

Kl = E:Kp{—

'lll:‘l'I Gm

=1.0876x=107

p[H,0)= p® [ = 100x 4/1.0876x107 =1.051Pa

(H:;Djlz PHE

ool

_ {F’ [Hz D:'}E

K= nF = p
L?-:'

'III:‘I'I Gm

K'; = e:{p{—

= p[H,0)= p*. K7

o

=31938%107°

p(H,0)= p° /K7 =100 431938 %107 = 0.57kPa

2 2286 +1383 6518736 y
831429815

A AZB6+917.0-139%9 8 g

103}

2314 = 259815

K3 = [p[}ig?ﬂ = p(H,0)=p°K3

F

K= e:{p{—

'III:‘I'I Gm

= 2 1859%107"

228 6+661.8-217.0 g

oo

pH,0)= p°K2 =100%2.1859%107° = 22x107 kPa

2314 x258.15

103}

103}
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6.1 FUETHTHRARFNAL»HKC MK PREBEKF.
(1) I.(s) § HAA BT,
(2)  CaC0s(s) 5 K244 Ca0 (s) Fu CO2 (g) -1
(3) NHHS(s) N — = B8, I 5 087 ¥ NH; () Fo HS (g) -
(4) EUEREEH NH; () #1 HoS (2) 5 NHHS (s) ol P17
(5) T fENERER A EIERA H0 0 CCL, P A B 0B T4 (BEARS) .
#: (1)C=1, P=2 F=C-P+2=1-2+2=1.

(2)C=3-1=2 P=3, F=C -P+2=2 - 3+2=1.

(3)c=3-1-1=1, P=2, F=C - P+2=1 - 2+2

(4)C=3-1=2, P=2, F=C - P+2=2 - 2+2=2

() C=3, P=2, F=C - P+1=3-2+1=2,

6.2 BAAKFE (M) FHAKE (B) 7590 °C Bt fudk 5 JE 45l % Pa-
54.22kPa g Py = 136.12KPa s o e i AR A M. A R G4 R Y

750 = 03w B AM 5 mol, 7 90 °C TR AT, ALK A
yp = 04556 *-

(1) PHet il ik ™ R R RHEN p.

(2)  TAEA. A R e al)



i (1) AT EARSREN, SN2 A Raoult 2
3

V= pr]; _ prZ;
ppat Py pat (PB - PA)XB
¢ VePa B 0.4556° 54.22

Ay =

—BTA - = 0.2500
pp- (o~ pu)x  136.12- (136.12- 54.22) 04556

p=x,p0+ xppy =075 5422+ 0.25° 136.12= 74.70 kPa

(2) Aok n 0=03 s

H(Elyg ~¥pg }= H[‘E){XB,D 0 IB} = {5_ n[g)}{xm - XB}

ol 5{x5.0 = % | _ 5{0.3- 0.2}
{%po = xp [+ 1 —%po) 10.3-025}+{04556- 03]
=1.2161mol

all)= 5-nulg)=5-1.216 = 3784 mol
6.3 HASRGHMETEwhE.
RAMES R T A S, & BHMH
FHRAKEBE.
fR: EMREARTEE.
A& (F=1):

CASER)S 5@)
ABS(EM)F S (@)
BD: S 5 (@)

AE-S(EX) BlEH)



