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i

r:(ﬂﬁ, ?M‘E) _04= Ve x

=10 L S
ok, ETa) 7,

0.,
M= —————
044V, Vi

=04

B El BEAR AR ZBE B n ok, TR

) (). sz -1 0.4
= = By
04+Fy W |04+, 7,

(1) 40 cn’ ZEBEZEB — %

0.4, 0.4x5

= = =2og
044V [V, 04+04

(2) BRA 20 cm' ZEFER, ELEEFH K

2 2
ml2) =, x __ o4 :5><{ 04 } =222g
044V, /¥, 04+0.2

4.19 25 g ¥4 CCl, % H 0.5455 g R, S E®R R TFH 8 CCL AR 2 &
A4 11.1888 kPa, T £ [E —i& E B4 CCl, #9taFn 2K S5 JE 4 11. 4008 kPa,

(1 kEBEFRWESSTFE.

(2) WEBEBTEOMNEE, BRFALCH4.34% 2EH5.66% (FELE,
EBEFHLER

M. (1) BiZEE AN BEHER, WERRA Raoult &&E
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_FPu _ my (M,
Pi thIMB +m9.fMA

mp _ | 1| Pa
My M, \x, Myl py
M, =T Pa MA=D'5455>< 11.1888

m, ph - P 25  11.4008-11.1833
=177.142

% 1536822

(3) wE#FetFEX A CH, N

12.011n
12011+ 1.007 3

= 09434 12011+ 1.007% =177.142

s,

0.2434 177 142 0.0566x177.142

: 10,
12011 1.007%

M

F A A Culligo

4.20 10 g H & 8 (CHL0)E T 400 g 7B o, VR 0 v B 30 4 B i | 7 0. 1428
°Co BHF 2 g FHNMRET 100 g 2B, HE®KHE &0 EF 0. 1250 °C,
KEF N RS 2 FRE.

#. 10 g HAEE (CHL0) BT 400 g Z.E+

AT, 01428x180.16x0.4
B, 10

AT, = Kby, =K, = =1.0291K -mol ! kg

2 g AN BLET 100 g B+
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| Ky, 10291x2

= =164.65
OIAT  0.1x0.1250

4.21 78100 g A\ 13.76 g B & (CH.CH,) , Fri¥ pk Ak vy & 4 82. 4 °C,
B, %0 48 K Bk B 80. 1 °C,

K (D KWHERIEEREG () KHOBREARE,

AT, ATym,M,  23x01x154211

£ = 253K mol ™} kg
top, 4, 1376
A
o= R(?;) MA
e
bogHe 4
e CRITFM,  8314x353257x78.1134x107
ComemA x, 2,58
=314 kT mol™?

N N 3
4.22 B410°C, 101.325 kPa i, 0,7 A gz p34%em /100g 4
N N 3 NN Y M N =
o 23em 008 | it iy 101, 305 kpa, A AN)= 079,

A0 ) = 0.20 g i g o 7 o A B B SR T % 02

fi&: % 101.325 kPa B9 = S i@ T 8 A /A MR Y 0,4 N, B9 477 it

#(0,)= 2V(0,) _ 101.325x10° x0.21x4.49x107

=4.207 =107 mol

RT 8 314%273.15
E -6
H[Ng)sz[Nj)zlm.BEﬁxlD X079x235%10°° _ oo o
RT 8.314% 273.15
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B AR E e Aoy K =180 K mol ™ kg

_ 1.86x(4.207+8.283)x107
0.1

AT, = Kby =232x107° K

1.23 BARER (CH0) HBEEEERH 0K ml™ ke () x oy
A TR E A 210, B F R AR B 8Y 5% ER, KEE EERE D2
(2) B—EFATN A TR E A 9000, ETHBHRFESKHY 5 WUER,
BE EGRS D

e B RE AR R R B R R

e = g _ by Mym, _ by M
P, g m, B Mym, 1By My
W
sz—B
MB[I_WB:I
[ it
X
(1) AT, =k by = i A0X005  _g6q3p
Myll—wy) 210x102(1-0.05)
X,
() AT, =kby = ¥ A0X005 g

My(1=wy) 9000x107%(1-0.05)

4.24 FUEENE (CHL0,) BT AT ik 3 — Wk & 8976 VA 7, 238 B & 4-0. 200 °C,
N Ny = . _1
WA 25 °C AHI A E ., Bhnkpy e =180K mol™ kg -y 4 e o500

My a E oy P =3 167k

e EETERRENREERKE
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g
o
&
=
-
=
o
=
0
o
4

AT,
by = A 02 1075 mel kgl
1.86

4.6 &1, JUEERIKE AR 2 BOR ULT R A

by M =
N P 0.1075x18.015x10%  _ (oo oo

1+8g 0, 1+0.1075x18.015% 107

AR R KA Raoult =2, M AE 25 °C At
HEAE

Pa=xupn = (1= x5 lps =(1-1.933%10-% % 3.167 = 3.16 1 kPa
4.25 7225 °CHf, 10 g ZEABET 1L d' BRI+, MEZBEFNBEER L=

0.4000kPa | g 5 s A 4 F R &

. RS EERTA

T=c,BT - ™ e =L
MV, RT
RT
g, 10x8.314x29815 oo o

IV,  0.4000x10% x1x1073
4.26 1520 °C TH 68.4 g M (C,H,0,) ET 1 kg A+, K
(1) HERWEAE.

(2) WEBRNBEE,

-1

B4 20 °C FhmmmEEH 0He T A pwppa s EP =230,

SEEENR, 15T W] www.kaoyancas.net BEREITEWIR, LyETHERIR. FRIGEE



www.kaoyancas.net
http://www.kaoyancas.net

BSEMERNES, 5%, 2KEIL. fHSYLEFE, Jih: www.kaoyancas.net

M. WHBERE. BEESANA

poxpl = OOMBOIS a2 331p,
1000/18.015 +68.4/342.3
62.4/342.3
T=cyRT / X106 x8.314 % 293.15 = 466.3 kPa

" (1000 +68.4)/1.024

4,27 AM & (LA A AWEW) £ 101,325 kPa TF-0.56 °C ¥ &, B 4KH
K =186K mol™ kg &,

(1) Mk AE 37 °C HHyBEJE;

(2) ZEREET, | do' Mg (CH0,) XBERFFEF LD wEMEA S I
WA RS EE,

f#: RAEC A

AT
By = _fzﬁzﬂﬁﬂllmol-kg‘l
186

BABERAGHT ™% ®

= CBRT= 03011=10% xB8.314=310.15= 7764 kPa
BT, B RS R R £
M= CBVMB =03011x1x3423 =103 1g
198 EE—BET. BREET CCL & . LR % ) % 0.0170. 04
S TR, BT AR AU . A T8 T B A o o 2 AR S A o

B B IR - B Z R B P AL R e T
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o1, g)fkPa |1 638 16. 72

#(,) 0. 03 0.5

e ¥02)= 05 o op i oy 8 1 B 2
e BRI B R
s ) = pg R+ RT n oy
SARE R B RER Y (BREASET A
sy [548) = g [5A8)+ BT (g /)
F ot
4y ()= 1y (508)
i,

w43 (ER+ RTn @y, = pg [B48)+ RT g, /2°)
43 (B )+ RT1n g o = s (AR BT 1 [py /)

b *a) 70,0170, 04 S E M A, WA AR AL E, T

2p1 = g1

_ @p 1P XpPpa  D03x1672

Qg g = = = = 0.306
Fpi Fr1 1635
g 0306
a=xy, y=—=——=10%612
x 0.5
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FEE LFTH

5.1 HEERHEEREAT, BP0 =100l gy B TR

Alg)==Blg)

B U= HR IR, Lt © =00mo B, R4 Gibbs
G 1

&/, XEFA, BT,

g B AT AEERE, WRE R G H Gibbs B A
G= nyom, + ngmy = n, o+ 0, RTIn 24 &t mgig + ng RT1n Z2
P F
%”’gzmﬂ’ T T e

G= (n, + ny Y, + n, RTIn 22+ (1- 0, YRTIn £2
P* 2

P M- A

_ M 0 M
Fp= —F. P~
#y My

F

\ O= ngmy + BT In 222 4 (1 2 )RTIn T 78I
P

P

BiE. EET CREZ o E%, EREREET

TG _ prig 22 "+ RT- RTIn o~ 7)P o
T, np P
= RT% In ”APE_ In (2 - ”A)p_il: "
t %P 2o

SEEENR, 15T W] www.kaoyancas.net BEREITEWIR, LyETHERIR. FRIGEE



www.kaoyancas.net
http://www.kaoyancas.net

ESEMERNES ., B, FKE L. #SYLRFE, Uin: www.kaoyancas.net

fR1F
n, =nyf2, E=tn, fvg =[n [2)- 1y} /~1= 055, = 0 5mol

5.2 B4 A = A4 R AL

N,0,(g)==2N0,(g)
%298, 15 Ko, DiCa=475MDmol* v yiye o 1 59
4T, R
BLHEATHY 77 1) o

(1) N,0,(100 kPa), NO,(1000 kPa) ;

(2> N,0,(1000 kPa), NO,(100 kPa) ;

(3) N,0,(300 kPa), NO,(200 kPa) ;

R J, AT AT

i DG P ; 4757107 P
£ = = 01472
Y TRT UMY 8314 2msg

_ {p(:NDE)/p }

T {pQuoy/r }
1 10002 .

0 J,=— 3 700 =10% J,> K ,righttoleft
1 100% .

2 =— Jo= K left tonight

@ 7y 1001000 f" g
1 200° .

(3) J, = 100 300 = 1335 J,= & |, nght to left

5.3 1000 K B, K i

C(s)+ 2H, (g):: CH, (g)
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gy DeCa = 19397, mol ' gy b o 2 kiR A0, R

AR H

PCH,)=010  @H,)=080 @¥,)=010 .y

(1) T=1000K, p=100 kPa i}, Uil £ F 2 b, wipa s
R ?

(2) 7££1000 KT, EHFE# M ET, FRrA&RFIRHNRMNA
T EEHAT .

e BRBLAR R A EERE, N

P(CH&I
D, &= D_G%+ RTIn
P, )E
CH
DG+ zrini 2 X

P,

100 018
=19.397° 10° + 8.314° IUUUIn} —
{4 p 0a

= 42.251° 10°- 83141n(p/kPa)

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

(2) D G= 42251 10°- 83141n (p flPa)= 0

3
e p%42251 108 pa = 1611 Pa
i 3314

5.4 BHE—\E, ARNARERAERETEEHLT:
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CE 23 H0@) *t COE): Ha(@) £
C(E ;%)"' SHO(@ Y478 CO, ()t 2H,3) &

KTHIR B E

CD(g)+HjD(g) ==C0, (g)+H2 (g)

e R = (2 - (1), FHilt

Drsz Der,E_ Der,l
D G E i D GEE D G lil
¥ =expj- T2 k=eup;- — r 2
PLTTRT E pi RT }i
&
_ EKp ) Der,EE Expi_ Der,IE
RT E i RT
KB= K /K

5.5 BaF—RE, FRNAEREFEFHE ST

CH,[g)+CO,[g)==2C0[)+2H, (5] &}

CH, [g)+H2C'(g)== CD[g)+ 3H, (g) K3
KPR B £

CH, (g)+2H,0(g) == CO,[g) +4H,(g)

fR: e RA =2x (2 - (1), Fik
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D GE=2D .G, .- DG,
b m .
2D,G, 9_ b G- DG P

I~m.2

K = eEpI- — P1- T g

EDIGE/ | DG, f
= EEpP] - E EXP] -

Y
K= (&) /&

FHEABRWITERREAHEE .

5.6 HE—NMEEHEEEZFII NG _EMR, ECM1ZEEF X ERM,
M| 4 375. 3K BT84 4 JE 4 B 4 47. 836 kPa F2 44. 786 kPa., ¥ & %7 ¥ 1 375. 3K,

Z—ERtEjE, BEARBDE 86.096 kPa, HEEHLT, XK THRKNHKE .

50,01, () == 50, (g)+ C1, (g]

B RO SR B AT

50,CLMg) === 80,lg) + ClLlg)
P [Sozj ) [Clzj
Py Pu[soz)_Px PD[CIE)_px

Po[50,)+ 2, [CL, - », =86.096
7, = PolS0, )+ p, (C1, - 86.096
= 47.836+44.786 - 86.096 = 6,526 kPa

F 1,

r 1 {Z’u 0y 2, }{Z’u (Cl)- Px}

F Py

B f17.836- 6526144786 6526 5 4
100 6.526 '
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5.7 fE—=EERIWHN 1:3WA. EBREAMAE 1174 K, 3 MPa THE L KEN
A RE. BEMAE P, HREAAKBEMEZHMEN 20 cn’ 2ERF K
o IR BT IE R &SRB AR 4 F 273, 15K, 101. 325 kPa By FIE S 4k (1
KA 2.02 dn's JREHBRER 20 om’ F FVRE Y 52. 3 mmol-dm” By A A AT
B 18.72 e MEEL L, ARBEREREARERENEEMNFTER 15,17

em’s K 1174 KB, T5| R e &,

:{i

@

N, (E)"' 3H, I:g) === 2NH, (g)

g FHE A E Y E B K

p¥ 101.325x 202

= =9.013%107 mol
RT 8314%x273.15

”[Nz)"'”(Hz):

HTAMARWERLA 1:3, TTERNITER#HKZL, Fit

H(Nz): H(NE)IH(HE) = 9'613:104 =2253% 107 mol

#lH, ) =311, )= 6765107 mol

#(NH, ) = {18 72-1517}x 10 % 52 3% 107 =1.857 x107* mol

A i,
2 g
g=1-2 L Ay
2
) 3or gt {1857 104Y
- §100° 9032 m'ﬂﬁ {2253 10 * Y676 m'ﬂ}3
=468 10 °
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S EMMENRE, ZFR. FRE

PCl(g)===PCl4(g)+ Cl, (g

7200 °C Bfey &£ = 0312 344,
(1) 200 °C, 200 kPa T PCl,eN#f & & .

(2) E/RE A 1:5 89 PCl, 5 C1, #0844, % 200 °C, 101. 325 kPa

IR B P B PCLM AR & 2

f. (1) % 200 °C, 200 kPa THEEALBWHEE E Ha, N

2
i)

2 (PCLP(CL,) & ¥
{i- 4’}

g =L 1
P p(®A)  p {ta}f-alp

£
p-ﬁ-

[, Pk}, _pK
%1+ - bg?= . ,a_JKE/{pfp +E )

a = J0312/£00/100+ 0.3123= 367 %
(2) RiBEMIMRE A n, TRNHENERE

Ha, W4 at

6 6

(—{l') _ o +
p[P015)=[;+&)p, p(P(313)=( +&)p p(Clg)=(Z+&)p

.,
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W
4
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© :ip@(}lﬁp(ﬂz):i a (5+ a)
p¥ p(PCL) p (6+aXl- a)
®EEE,
& B & B & 6B
E1+p :ﬁ+5él+p o2~
P ¥ P v 2

HEHERN, N
1.307% '+ 6.53% - 1.8475=10

a=0268= 268%

5.9 & 994K, FaAAAREEMBE LT EN Co0(s), NAMWEHW LR N
Cols). WM TEA ;S amEmI%AE)=250% o mer =g o0

B Co0(s), THJE A Mk — Bl Mk ACO)=192% | pauymms
W — A Fo K SR A YA 994 K T, Wi Y E A BT R, B T#E
W H % b7

fE: MAERMAMFITERS A A
CoO(s)+ H, (g) === Co(s)+ H,0(g) (1)
CoO(s) + CO(g) === Co(s)+CO, (g) (2)

— &M 5 AR AW R

CO(g) +H,0(g) === 0, (g) + CO,(g) (3)
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BR, (3) =@ - 1), Br=8/8

o o
z(H, ) 0.975 —30 & :P(Hz ): 09808

KE= , = 51.083
'op@E,) 0025 2T C0O) 00192
N W) LS
FEL

W—EMBE P KERAY TN ED A N n, FH
HAENa, N

all- ayrn(l- ayrna+na=a(l+a)
=p(H2)p(CDE)= a’
T pE002(CO) (-aY

F 1,

2

13098 % 11445
1-af 1-al
o 114 saa 53404
1+1.1445

5.10 fEE S A S bk N\ B A NHHS, T 25°C T4# 4 NH, (g) 5 HS(g), “F
Brat 2 8 W JE /1 4 66. 66 kPa.

(1) YA NHHS B 22 HEH 39.99 kPa 1 H,S(g), K F# B BB FHE A,
(2) ZE#HWEA 6.666 kPa Y NH, (g), B Mm% AJE AW HS, 4 gEH & NHHS
#. Rt EXwT

NH,HS(s) === NH, (g)+H,5(z)
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WA &, 25 °C T

66.66°
p(H )p(H,5 )= = 01111

o=
471007

(» )2
M (%) £ = pQE)pES)= p 5999+ p (@)
(LY + 39.99p (H,5) 1111= 0

p(H,S)= 18874 kPa, p= 3999+ 2p(H,5)= 777 kPa

(» ) 1
T Y ED X
S LI LR

5.11 AFEBBRAER M

Fragat, AGB# KA 1mol, 25°C T, RMIKE|-FHER, ASBHMFHES N
(1/3) mol,

(D) kbR

(2) JF4EE, A A lmol, B A 2mol,

(3) JF#EEF, A 4 1mol, B A 1mol, C 4 0.5 mol,

(4) JF4EE, C A4 lmol, D A lmol,

o AR KR IA ST b C B e £

. (D)
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7 PePp _ Vi Z= Ho¥p _ Pofp _ (EB)(EJB)
FPuPE PQZH RaMp  Malp (lf'?)(lf?)

(2)

2
Mo A M
an [ ) — C =4
G- (1—;2,:)[2—;3,:)

Zni —12n, +8=0 = », =0.845mel

(3)

e o et _ (D.5+?2D)nn _4
M, A [I—HD)[I—?ED)
3?@% =85, +4=0= 5, =058 mel, #, =109 mel

(4)

[ . [I_HA:EE_”A)ZJT
My Mp B

Zus +3n, —2=0=>un, =0457 mol, n, = 0.543mol

5.12 % 1mol # S0, 5 1 mol 0,898 A AR, £ 101.325 kPa % 903 K T i it &
AR IBE, ERARREE, ERNAZFE, ©£FE0RKERASH, H#
J KOH %% 4k S0, % S0, #=/EEHEA THWA A 101. 325 kPa, 273.15 K &M

H13.78 dm’, RiHE T KA AE 903 K B&é’v‘ﬂrﬂﬁf“o

1
30, +0; =50,
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i TR M AEE 0,

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

A, e & 0w L E A

7,50, )= 1-22[0, ) = 1- 2% 0.3852 = 0.2297 mol
1, (805 )= 22(0, ) = 20,3852 = 0.7704 mol
#,[0,)=1-#(0,)=1- 03852 = 06148 mol

Sove
Kn — F '?ge [SOEJ
p"z P 7, [SD'2 INENEH :I
:{ 101.325 }'w 0.7704

100x1.6149 02287 = .J/06148
AR =—RTIn K* =-8314%903xIn 540 =127 kJ - mol

=540

5.13 383.3 K, 60.483 kPa i, MillE B BL 2 [ 045 B AT 153 Bl 04 -F 34 FE /R i
REEBR BN, FERREWN 1.520 %, BEAKLS FFHFEREHEL)FRENLH T,

kT A R i g G

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

W BEER B TRy My =600526g mol T w2 n
T Hy

15 & Al R e, T
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E=H1M1+H2ME= 1?€1+2?22 ny E_ML:I.USBB
I # +a, o 2M M

-1
Ku:{ P } ”_zzp_n?gz[’*l"‘”z)
Pﬂ(”l"'”z) noop ny
_ 100 1.0833x(1+1.0833) ...,
60.483 t

A G =-RTIn K* =-8314%3833xn 37314 = 4. 2kT -mol 7

5.14 (1) 7£ 1120 °C T H, ¥ J& Fe0(s), FH# 0B A AT H 0 E R0 A

0.54. K FeO(s) Wi E. EARFIRET

2H,0(g)===2H,(g)+0;(g) ~ K°=34x10"
(2) EHEPF, ENEEETRELR:

FeOls)+ COlg) === Fels)+ CO, (g}
5K 1120 °C T, #FE 1 mol FeO FE CO £ FER? BaERE T

200, [g)===2C0g)+0sfg)  K°=14x107"

(D BRMITEXWT

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

B4, (3) = (1) + (2)
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x5 =200 ks

= 08519

. _2lH,0)_046p
o -
pH,] 054p
- p(0,)= Bp{Ee 50 =3.4x10% x0.85197 x 100
=2.468x 1071 kPa

(2) AMHRL R KM

FeOls)+ COlg) === Fe[s ]+ CO,[g) &)
2C0,(g) === 2C0[g)+ 0, (g) (5)

K= p(coz) _ H(CDEJ =}>?3(CD)= H(CDE) — 1
p(CO)  a(CO) g K

go o (55 1 5 e BAXI0Tosiogat0
KOk 1.4x107

nlco)=Z O 1 _ 1 3gm

FH TS CO(@ eI & H 1 + 2.38 = 3.38 mol.

5.15 KT F| R BLTE 298. 15 K T T H# £ S )%,

(1) CuSO,  5H,0(s)=== Cu30, - 3H,0(s)+2H,0g)
(2) CuSO, -3H,0[s)===CuS0,(s) H,0+2H,0(g]
(2) CuSO, H,0[s)===Cus0,(s)+H,0(g)

B4 298. 15 K T /41 /% B4R B B A4 A& Giibs @3 2¢Ca T,
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oy Cuso, - Cus, - Cus, - CuS0 [) I D( )
ol smyol) | osmEol) | mpof) | T | T
Ay Gy
P —— -1879. 6 -1399. 8 -917.0 -661. 8 -228.6
LT mel
2.

K = —[—]—{p[jj ) R

. A 2w 2RRE41399 818726 5
Kl =expy——=r=exp x 10
RT 2.314 = 29815

=1.0976=107
p[H,0)=p°.JK§ = 100x/1.0976 10 =1.05kPa
9 H D : =1 =1
x; :_[_]_{p[; g)} = p({H,0)= 2"}

e i o Exp{zxzzaaww.o—lzggs ><m3}
’ RT 2314%298.15

=3.1938% 1077
p(H,0)= p®JKE =100%+/3.1938x 10~ = 0.57kPa

ky = PO (o o) o
£

AG _
K??:EXP{_ . m}zexp{zzamam.a 91?.Uxm3}

RT 23143 298,15
= 21859 %107

2[H,0)= p°KP =100x2.1859x107 = 2.2x107 kPa
FHE FFH

5.1 HEEAHEEMEAT, B =100 g () B fFa0 TR
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MR =ML RAEE, YR =05mol gy 2 s Gibbs
B GE A

/N, XEA, B A A E S,

i B ARANERRER, WK RS Gibbs B Y

GF= ny o + ngy, = n, 0l + .’EARTIH + apig T .’EBRTIH
P F

ibm‘?:m-”'-’ BT T RaL B

G= (n, + ny Y, + n, RTIn 22+ (1- 0, YRTIn £2
P* 2

M Ma- M
pa=2p, pp=——2p
My My
Mo - M
\ = s, + m, RTIn 25 4 (1 nA)RTInM
HhE i

B, EET CRE nE#k, ERERBEWT

TG _ prig 22 "+ RT- RTIn o~ 7)P o
T, np P
= RT% In a2 gy - nj_)p{}: 0
1 "EUPE s '
1=

ny = ny 2, E=hny fvg =[5 [2)- 1y}~ 1= 054, = 0 5mol

5.2 BN EMA AW SR A

N, 0, (g)== 2N0, [g)
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i, ER. FRERL. WHT

ES N E ) B
_ -1
f 298,15 K g, Dila = AT0kDmol ™ by pe e pom  p 1om

BT, K
L BEAT B9 77 14 6

NO, (1000 kPa) ;

(1) N,0,(100 kPa),

N0, (100 kPa) ;

(2) N,0,(1000 kPa),

N0, (200 kPa) ;

(3) N,0,(300 kPa),

fE: m J AT AU

i pap ; 4757 10° P
=y RTE i ST 29815é_ vz
p10)p ¥

J.o=

! {p@ﬁ@&/p}
1 10002

b J, = =10% J, =K .

0 100 100 ¥

right to left

1 100 .
= = <
) Jp 130 1000 JF £, left to nght
1 200°
= 1.35%3 “’?p = K, right to left

3N J, = —
G Iy 100 300

5.3 1000 K &, R
C(s)+2H2 (g):: CH, (g)

_ -1
g Pila = 13337 kDmol ™ o b g R A, EE R

AR 55K
PCH,)=010  @H,)=080 @f,)=010 ..
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(1) T=1000 K, p =100 kPa i}, UiCa £ 7 2 b, Wi s
Rk ?

(2) 71000 K T, EHFHMmE|% LR A R F IR R A

MR TR BRR AR A EERK, N

P(CH4}1
D, 3= D, G%+ RTIn
P Y,
CH

- DG + &l 2 G
pJ (Hz)E;

{100 0.17
=19.397° 10°+ 8314 10001a} — ——

t p 08
= 42.251' 10°- 8314In(p/kPa)

F 1,
(1) 4,G=42251x10%—83141n(100) = 3.964 kT -mol ! = 0,7 #. 2k A,

(2) D,G=42.251" 10°- 83141n (p /kPa)= 0

§ 422517 107§
= kPa=161.1kPa
S STV

5.4 BaE—\E, ARNAFREKERETEEHET:

C(E £ H,0E% "t COEY Ha(®) L
CCR EW 2,0 P9 CO, ()t 2H, (&) X,
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KTHIRMETE

CD(g)+HzD(g) ==C0, (g)+H2 (g)

e R = (2 - (1), FHilt

DIsz Der,i_ Der,l

D G %1 i DIGJEE Der lil

K o= expy - 2% = eupj - -
VRT L RT

D %, i DG

= expl- I m,EE EXp%- T 111,1£1
RT i BT
KB=x, /K

5.5 BaFE—IEE, WRETEREATEFEHEHWT:

CH,(g)+C0O,[g)==2C0[)+2H,[g) &°
CH, [g)+H,0(g)== CO[g)+ 3H, g) L

KT H R BLE K7

CH,lg)+2H,0lg) == CO,g)+4H,(g)

fR: e RA =2x (2 - (1), FEik
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D GE=2D .G, .- DG,
b m .
2D,G, 9_ b G- DG P

I~m.2

K = eEpI- — P1- T g

EDIGE/ | DG, f
= EEpP] - E EXP] -

Y
K= (&) /&

FHEABRWITERREAHEE .

5.6 HE—NMEEHEEEZFII NG _EMR, ECM1ZEEF X ERM,
M| 4 375. 3K BT84 4 JE 4 B 4 47. 836 kPa F2 44. 786 kPa., ¥ & %7 ¥ 1 375. 3K,

Z—ERtEjE, BEARBDE 86.096 kPa, HEEHLT, XK THRKNHKE .

50,01, () == 50, (g)+ C1, (g]

B RO SR B AT

50,CLMg) === 80,lg) + ClLlg)
P [Sozj ) [Clzj
Py Pu[soz)_Px PD[CIE)_px

Po[50,)+ 2, [CL, - », =86.096
7, = PolS0, )+ p, (C1, - 86.096
= 47.836+44.786 - 86.096 = 6,526 kPa

F 1,

r 1 {Z’u 0y 2, }{Z’u (Cl)- Px}

F Py

B f17.836- 6526144786 6526 5 4
100 6.526 '
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5.7 fE—=EERIWHN 1:3WA. EBREAMAE 1174 K, 3 MPa THE L KEN
A RE. BEMAE P, HREAAKBEMEZHMEN 20 cn’ 2ERF K
o IR BT IE R &SRB AR 4 F 273, 15K, 101. 325 kPa By FIE S 4k (1
KA 2.02 dn's JREHBRER 20 om’ F FVRE Y 52. 3 mmol-dm” By A A AT
B 18.72 e MEEL L, ARBEREREARERENEEMNFTER 15,17

em’s K 1174 KB, T5| R e &,

:{i

@

N, (E)"' 3H, I:g) === 2NH, (g)

g FHE A E Y E B K

p¥ 101.325x 202

= =9.013%107 mol
RT 8314%x273.15

”[Nz)"'”(Hz):

HTAMARWERLA 1:3, TTERNITER#HKZL, Fit

H(Nz): H(NE)IH(HE) = 9'613:104 =2253% 107 mol

#lH, ) =311, )= 6765107 mol

#(NH, ) = {18 72-1517}x 10 % 52 3% 107 =1.857 x107* mol

A i,
2 g
g=1-2 L Ay
2
) 3or gt {1857 104Y
- §100° 9032 m'ﬂﬁ {2253 10 * Y676 m'ﬂ}3
=468 10 °
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S EMMENRE, ZFR. FRE

PCl(g)===PCl4(g)+ Cl, (g

7200 °C Bfey &£ = 0312 344,
(1) 200 °C, 200 kPa T PCl,eN#f & & .

(2) E/RE A 1:5 89 PCl, 5 C1, #0844, % 200 °C, 101. 325 kPa

IR B P B PCLM AR & 2

f. (1) % 200 °C, 200 kPa THEEALBWHEE E Ha, N

2
i)

2 (PCLP(CL,) & ¥
{i- 4’}

g =L 1
P p(®A)  p {ta}f-alp

£
p-ﬁ-

[, Pk}, _pK
%1+ - bg?= . ,a_JKE/{pfp +E )

a = J0312/£00/100+ 0.3123= 367 %
(2) RiBEMIMRE A n, TRNHENERE

Ha, W4 at

6 6

(—{l') _ o +
p[P015)=[;+&)p, p(P(313)=( +&)p p(Clg)=(Z+&)p

.,
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2
W
a
=
-
=
o
&
%
W
4

FREEIC. SRYIEFE, UilAl: www.kaoyancas.net

© :ip@(}lﬁp(ﬂz):i a (5+ a)
p¥ p(PCL) p (6+aXl- a)
®EEE,
& B & B & 6B
E1+p :ﬁ+5él+p o2~
P ¥ P v 2

HEHERN, N
1.307% '+ 6.53% - 1.8475=10

a=0268= 268%

5.9 & 994K, FaAAAREEMBE LT EN Co0(s), NAMWEHW LR N
Cols). WM TEA ;S amEmI%AE)=250% o mer =g o0

B Co0(s), THJE A Mk — Bl Mk ACO)=192% | pauymms
W — A Fo K SR A YA 994 K T, Wi Y E A BT R, B T#E
W H % b7

fE: MAERMAMFITERS A A
CoO(s)+ H, (g) === Co(s)+ H,0(g) (1)
CoO(s) + CO(g) === Co(s)+CO, (g) (2)

— &M 5 AR AW R

CO(g) +H,0(g) === 0, (g) + CO,(g) (3)
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BR, (3) =@ - 1), Br=8/8

o o
z(H, ) 0.975 —30 & :P(Hz ): 09808

KE= , = 51.083
'op@E,) 0025 2T C0O) 00192
N W) LS
FEL

W—EMBE P KERAY TN ED A N n, FH
HAENa, N

all- ayrn(l- ayrna+na=a(l+a)
=p(H2)p(CDE)= a’
T pE002(CO) (-aY

F 1,

2

13098 % 11445
1-af 1-al
o 114 saa 53404
1+1.1445

5.10 fEE S A S bk N\ B A NHHS, T 25°C T4# 4 NH, (g) 5 HS(g), “F
Brat 2 8 W JE /1 4 66. 66 kPa.

(1) YA NHHS B 22 HEH 39.99 kPa 1 H,S(g), K F# B BB FHE A,
(2) ZE#HWEA 6.666 kPa Y NH, (g), B Mm% AJE AW HS, 4 gEH & NHHS
#. Rt EXwT

NH,HS(s) === NH, (g)+H,5(z)
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WA &, 25 °C T

66.66°
p(H )p(H,5 )= = 01111

o=
471007

(» )2
M (%) £ = pQE)pES)= p 5999+ p (@)
(LY + 39.99p (H,5) 1111= 0

p(H,S)= 18874 kPa, p= 3999+ 2p(H,5)= 777 kPa

(» ) 1
T Y ED X
S LI LR

5.11 AFEBBRAER M

Fragat, AGB# KA 1mol, 25°C T, RMIKE|-FHER, ASBHMFHES N
(1/3) mol,

(D) kbR

(2) JF4EE, A A lmol, B A 2mol,

(3) JF#EEF, A 4 1mol, B A 1mol, C 4 0.5 mol,

(4) JF4EE, C A4 lmol, D A lmol,

o AR KR IA ST b C B e £

. (D)

SEEENR, 15T W] www.kaoyancas.net BEREITEWIR, LyETHERIR. FRIGEE



www.kaoyancas.net
http://www.kaoyancas.net

BSEMERNES, 5%, 2KEIL. fHSYLEFE, Jih: www.kaoyancas.net

7 PePp _ Vi Z= Ho¥p _ Pofp _ (EB)(EJB)
FPuPE PQZH RaMp  Malp (lf'?)(lf?)

(2)

2
Mo A M
an [ ) — C =4
G- (1—;2,:)[2—;3,:)

Zni —12n, +8=0 = », =0.845mel

(3)

e o et _ (D.5+?2D)nn _4
M, A [I—HD)[I—?ED)
3?@% =85, +4=0= 5, =058 mel, #, =109 mel

(4)

[ . [I_HA:EE_”A)ZJT
My Mp B

Zus +3n, —2=0=>un, =0457 mol, n, = 0.543mol

5.12 % 1mol # S0, 5 1 mol 0,898 A AR, £ 101.325 kPa % 903 K T i it &
AR IBE, ERARREE, ERNAZFE, ©£FE0RKERASH, H#
J KOH %% 4k S0, % S0, #=/EEHEA THWA A 101. 325 kPa, 273.15 K &M

H13.78 dm’, RiHE T KA AE 903 K B&é’v‘ﬂrﬂﬁf“o

1
30, +0; =50,
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i TR M AEE 0,

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

A, e & 0w L E A

7,50, )= 1-22[0, ) = 1- 2% 0.3852 = 0.2297 mol
1, (805 )= 22(0, ) = 20,3852 = 0.7704 mol
#,[0,)=1-#(0,)=1- 03852 = 06148 mol

Sove
Kn — F '?ge [SOEJ
p"z P 7, [SD'2 INENEH :I
:{ 101.325 }'w 0.7704

100x1.6149 02287 = .J/06148
AR =—RTIn K* =-8314%903xIn 540 =127 kJ - mol

=540

5.13 383.3 K, 60.483 kPa i, MillE B BL 2 [ 045 B AT 153 Bl 04 -F 34 FE /R i
REEBR BN, FERREWN 1.520 %, BEAKLS FFHFEREHEL)FRENLH T,

kT A R i g G

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

W BEER B TRy My =600526g mol T w2 n
T Hy

15 & Al R e, T
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E=H1M1+H2ME= 1?€1+2?22 ny E_ML:I.USBB
I # +a, o 2M M

-1
Ku:{ P } ”_zzp_n?gz[’*l"‘”z)
Pﬂ(”l"'”z) noop ny
_ 100 1.0833x(1+1.0833) ...,
60.483 t

A G =-RTIn K* =-8314%3833xn 37314 = 4. 2kT -mol 7

5.14 (1) 7£ 1120 °C T H, ¥ J& Fe0(s), FH# 0B A AT H 0 E R0 A

0.54. K FeO(s) Wi E. EARFIRET

2H,0(g)===2H,(g)+0;(g) ~ K°=34x10"
(2) EHEPF, ENEEETRELR:

FeOls)+ COlg) === Fels)+ CO, (g}
5K 1120 °C T, #FE 1 mol FeO FE CO £ FER? BaERE T

200, [g)===2C0g)+0sfg)  K°=14x107"

(D BRMITEXWT

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

B4, (3) = (1) + (2)
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x5 =200 ks

= 08519

. _2lH,0)_046p
o -
pH,] 054p
- p(0,)= Bp{Ee 50 =3.4x10% x0.85197 x 100
=2.468x 1071 kPa

(2) AMHRL R KM

FeOls)+ COlg) === Fe[s ]+ CO,[g) &)
2C0,(g) === 2C0[g)+ 0, (g) (5)

K= p(coz) _ H(CDEJ =}>?3(CD)= H(CDE) — 1
p(CO)  a(CO) g K

go o (55 1 5 e BAXI0Tosiogat0
KOk 1.4x107

nlco)=Z O 1 _ 1 3gm

FH TS CO(@ eI & H 1 + 2.38 = 3.38 mol.

5.15 KT F| R BLTE 298. 15 K T T H# £ S )%,

(1) CuSO,  5H,0(s)=== Cu30, - 3H,0(s)+2H,0g)
(2) CuSO, -3H,0[s)===CuS0,(s) H,0+2H,0(g]
(2) CuSO, H,0[s)===Cus0,(s)+H,0(g)

B4 298. 15 K T /41 /% B4R B B A4 A& Giibs @3 2¢Ca T,
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g | 50 | CuS0y | Cuso | o
ol smyols) | osmEol) | mpol) | TR | Tee
by Gy
_Sfom | _1879.6 | -1399.8 | -917.0 | -661.8 | -228.6
kT -mol ™
i

K = —[—]—{p[jj ) R

RT

& = EXP{_ AT, }z Exp{zx 228.6 +1399.8—1879.6 ><m3}

8.214 %298 15
=1.0976x10™*

p[H,0)=p°.JK§ = 100x/1.0976 10 =1.05kPa

K = —[—]—{p [Ijj ) S N =

AG _
ngexp{_ . m}zexp{zxzzamw.m 1399'8x103}

BT
=731938x107°

p(E,0)= p° K5 = 100x4{3.1938 %107 = 0.571Pa

8314=298.15

ky = PO (o o) o
£

AG _
K??:EXP{_ . m}zexp{zzamam.a 91?.Uxm3}

RT 23143 298,15
= 21859 %107

2[H,0)= p°KP =100x2.1859x107 = 2.2x107 kPa

FRNE MTH

6.1 HETHFERGFNASHKC BEPREHEF.

(1) L(s) 5EERSIETE;

(2)  CaCo,(s) 5 X - 7= 4 Ca0 (s) A1 CO,(g) ik F1;
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(3) NHHS(s) A\ —H Z B9 22, 508 =491 NH, (2) 77 H,S (g) & F;
(4)  BUEEEH N, (g) #2 H,S (g) 5 NHHS (s) ik F 1.
(5) T {EREFRARAFLERMA N0 F CClL, A B TFH (BERS) .
- (1) C=1, P=2, F=C- P+2=1 - 2+2=1.
(2) =3 - 1=2 P=3, F=C -P+2=2 - 3+
3)C=3 -1-1=1,P=2 F=C- P+2=1
- 2+2=1

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

by =3, P=2, F=C - P+1=3 - 2+1=2.

6.2 BAMATE (M) FafhE (B) 190 °C BB f RS E S 5l % Pas

54.22kPa fp Py = 136.120Pa | mmoaarpy wm e AR A, AH ZGERY

oo =03 wom s % AM 5 mol, % 90 °C TR A-RFAMTH, L5AHERN

p = 04556 4

(1) FHEBEHELAR™ LRZSEHEN p

() FaErs. wmEa R E el )

M (D XTEERSEAY, F0M4E2 RN Raoult £, Hib

SEEENR, 15T W] www.kaoyancas.net BEREITEWIR, LyETHERIR. FRIGEE



www.kaoyancas.net
http://www.kaoyancas.net

BSEMERNES, 5%, 2KEIL. fHSYLEFE, Jih: www.kaoyancas.net

Yy = “pPrp — “pPp
E *
ppPat mpy put (PB PA)XB
X = YpDa _ 045567 54 22 00

= =02
po- (pn- Pu)x  136.12- (136.12- 534.22) 04556
P=x,py + rgpg =075 5422+ 025 136.12= 7470 kPa

() Rk EgT0=" ) pErrEE

”(gyly:s SN }: ”sznyB,u - xB} = {5_ n[g)}{xm - XB}

ofg)= 5{x5.0 — 75 | _ 5{0.3- 0.25}
(kg0 — 75 [+ 1y —7p0) 10.3-025}+{04556- 0.3
=1.2161mol

all)=5-n{g)=5-1216 = 3784 mol

¢ 6.3 BARRHWMHEETREWERE.
RAMESMEFE R, &, BHAME
FEXAREHE,
MR BMEXOAATE L,
“H&% (F=1) :

OASCER)S 3¢)
ABSEH)F 5@
BD: S S (5)

AE S(ER) CBEH)

BE:S{#t) Of), EF.slEXx) o)
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i

“HE (F=0)

J‘-‘L:S(IEﬁ) E(ﬁéjﬂ)ﬂ S[g); BS(HE'—’H) E(l)l:l S(g)
E-s(Ezx) R4 0 5

Bl R RN IR

6.4 EAMFER, K& 90 °C THB IR EFZE R ER Al 4 54. 22 kPa F1 136. 12
kPa., B 770 REBBS R AWM. B 200.0 g FEA 200.0 g KETHEEWN
SREBEF, HEHN—FEEAT 90 °CHRARAY. EIEER 90 °C T & # (K
E7, [

(1) EHREZ D, TP ER4, WIARE K2
(2) EANERZDH, MAETHHEK, &E—BEMEGEKRDF?

(3) HFEA7492.00 kPa B, RIGWS-EFHETHE, AHNERBFE? FHDN
Wi g &% D7

R LR A

)M ()
F N M )+l 2 ) 2 [P 2

O MRE) w24

O OMUE)+MPE) 73114492141
2[F 3 )=1- 2% )= 0.4588

=0.5412

(1) WITF4e HA AR, FIAABRAENARAL, Fib
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