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1. 1mol, -SCHIEWK, EAMRFA DI ELE, B0 CHIYK, KPARLAE -1
BAY. (CAUKALE 0°C IR BE R IBAL I8 EAHZ= 6009 Tmol-, 7K5 UK E FEER 5 ) A 4.184,
2.092 JK1g1),

(1) S ERRYERZN.

(2) M2 /b EEIRUK?

(3) WHIERRMAY, AHFIAS,

(4) R AT ? (15 43)

fi#: (1) R

1mol H,O(l, -5°C) —— 1mol H,0(l, 0°C) —— xmol H,O(s, 0°C)+(1-.x) mol H,O(l, 0°C)

Q) WFHMERLIR, O=AH= AH+ A, =18.02X4.184 X 5 J—6009.r ] /mol=0

x=0.06274mol

(3) A= 0,=0, AU= NH-ApV'~ AH=0

AS= ASi+ ASy =16,(1) In( 73/ T3+ xAssin Hyl T
=(18.02 X 4.184 X In(273.15/268.15)—0.06274 X 6009/273.15) JK!
=0.01269 JK!
(4) R4 HAS0, HEK, AEnH,

2. 1mol FYERA AR MRl — 4R 725 (298.2K, 506.5kPa) ) ) 48 ' 1)k Fi 3175 A [A] () £ 2%
(298.2K, 101.3kPa), KAU, AH, AS, AG , O, W, CHISAEN C,\=2.5R,
(1) B hndh, RG4S R BRIRIE B LA .

~e~ ] ~~
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() #ehn WG, FRMARAES. (1545)
e (1) RETM: (7;=298.2K, p,=506.5kPa, /))—Es (=2, p=p1, V5)
— % 5 (73=298.2K, p;=101.3kPa, /5=F5)
by V=V=nR Ty p,=(1 X 8.315%X298.2/101300) m3=0.02448m>
HAL SRR AR SR, AC=AH=0
AS=nR In(p/p3)= {1 X8.315X1n(506.5/101.3)} JK'=13.38 JK-!
AG=AH-TAS5=(0-298.2 X 13.38)] =-3990]
=W+ Wy=-p( Vo= 77)+0= {-506500 (0.02448-1 X 8.315 X 298.2/506500)}J = -9920J
O=AU- = 0-(-9920]) = 9920]
Q) WIRAES WM, FILURESRBZBAL, AL, AS, AGHES(DAIFE, AR
IREZRA: (7;=298.2K, p,=506.5kPa, /) —2ME 5 (75=2, py=ps, V3)
— MR 5 (73=298.2K, 2=101.3kPa, /5=0.02448m3)
by V=nR7/p=(1X8.315%298.2/506500) m*=0.004895m3
Ty = G/ Crm=2.5R/1.5R=5/3
PRI TR p 7=V
73 Vs = Vi (o) py)' 7= {0.004895 X (506500/101300)*5} m?® = 0.01286 m?
T=p, V5/nR ={101300X 0.01286/(1 X 8.315) } K = 156.7 K
O=0+0s=0+1C,n(T5-T3)= {1 X2.5X8.315X(298.2-156.7)} J=2941J
W= AU-O=0-2941]=-2941]
R AU o WS il

3. 7E 100~120K M EEVEE N, Rz R S40E R 700 F R:
lg(p/Pa) = 8.974 - 445/(7IK)
FEERER WS 112K 76 105Pa F, FHPRASZ L vl W1 T .

CH,) = CHy(g) (#» 112K)

WIS (1) TEMIAL s AGs DS KIZHFRN O, 75

e (OFIHSE-58 T7 e

A2 =R7dInpld 7222.303 R 72 dIgp/d 7=2.303 R 7 X (445 72K
=2.303 X 8.315 X 445Jmol"' =8522 Jmol!

ARREE AT A,,G =0

O= 1, /)= 1mol X 8522 Jmol ™! = 8522]
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W=-p (V- V)~ " V= -nRT=-1X8315X 112 ] =-931.3]

AvapS S =A o | 7=8522Fmol /112K = 76.09J K" mol

(2) Ax =0/ T= -0 =/ I= -85223/112K = -76.09 JK-!
AS=As S+HA5.5= 0

4. 25 CHfHM 5 B ¥ T /KW, BEJR B0 0.02 K1 0.4 1) B 28955 43310 1.43kPa

/

pa)
F115.55Pa. CANAKAE 25 CINZEYE A 3169Pa, 2 B EIR 20 B /N K s v 3 Ay
PRARRRVR ML, oK

N
3
p—

(1) & B EEIRAECH 0.02 FIKEH K ZE7 0 K o
(2) #I B MR AL 4o
(3) &% B EEIR I ECN 0.4 BRI B IS BE LR L R E (15 77)
f#: (1) pa=pa" xa=pa" (1-13) =3169Pa X (1-0.02) = 3106Pa
(2) B i, N FRER, p= 4 as= Aysrs
S TR x5 =0.02, v=1, i 4 =py/ 15=1.43kPa/0.02=71.5kPa
(3) x3=0.4, ay=py/4=15.55kPa/71.5kPa=0.217
Yo = ag/ry =0.217/0.4=0.543

5. HRKE WA IR T, 45 —1.4°C FEE . RB%KR B FAARE R,

: (1) TR L

(2) 25 CIHZHFRI ARV
(3) 25 CI LB IEIE
LK I &3=0.52K kg mol~!, K=1.86K-kgmol !, 4li7K7E 25°C I &V A 3169Pa, (15

f#: (1) by=ATY Ki=(1.4/1.86)mol - kg™' =0.753 mol -kg!

ATi= K by =(0.52X0.753)'C =0.39°C

7i= I'+AZ=100"C +0.39°C=100.39C

(2) x5=0.753mo01/(0.753mol+1000mol/18.02)=0.0134
2= A" 1= pa" (1=x) =3169Pa X (1-0.0134) = 3127Pa

(3) 63==0.753mol - dm™3

[T=cy R7=(0.753 X 10° X 8.315 X 298.15) Pa=1.867MPa

6. H,O—CaCl, &RZifE1E =/ /K £k CaCly- 2H,0. CaCly 4H,0. CaCl,-6H,0, HAHE
FERHR T A1 v R
(1) Fr H B DR = R0 B FRIAH S

~e~ 3 ~~
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) HHET o b c = A EIINZ .

(3) Xt CaCl, KWL, i Fsthl #5246 (1) CaCly - 4H,0 [EA LR ? H I T HE 45 31 1 ] il
[ AR ?

(4) 40 CaCl, -

2H,0 11943 il i i - X0

82°C, 4 fif 1 5 4 A A /L A

CaCl, R 7 ok 80-_ /?7 ' ) 7

0.46 1) 7K ¥ ¥ 1 21 5\) / VI

cacL I fE. e > wp o S0 M

CaCl, Jii &t 7> %t b 0- nA IX

0.485 1) 1kg /K _ 1 yi | VI

K, n e Be A5 21 B 401 1

Z 1141 CaCl, [f 442 7 /| N L L

WECRZ 07 (15 49) H?C())(A) 0.2 0.4 c olg Eo.s Caé?(B)
g (1) #AXA W,

ARSI

# (C=CaCl, - 6H,0,

D=CaCl,-4H,0, E=CaCl, 2H,0):
I 11 1 v \% VI VII VIII
1 A(syH  HC(s)  A(s)+C(s) 1+D(s) C(s)+D(s) +E(s)  D(s)+E(s)
IX X XI HIJ LMN KOP RST V104

E(s)+B(s) 1+B(s) gtB(s) A(s)tl+C(s) I+C(s)y+D(s) 1+D(s)+ E(s) I+E(s)+B(s) I+g+ B(s)

XI
........... CoMo S
X
s/ 5 7]
,,,,,,,, VIL oL
Vi
PR Pypry SRR MR (5 WIS S
iz VIII
o X
...... VLT NN
o
<
S
0.4 0.6 0.8 1.0
CaCl 6HO caCl 2HO CaC|(B)
@) "

(3) # CaCl, ZKIFBUINFIRAR BN BLAE wy<w<wye 18] HFRIR B 7,<r<s Z 1AV Eh5 IS o] 1330
1LY T TR Gl UP VAV
(4) A0 B HIAE T 82° CIN & i, WSR2 4l CaCly A, B mo MRIGAL
FLAEAT
X (1=0.485)=(1.0kg—m) X (0.485-0.46)
Rp 7=0.0463kg
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7. XN CoHy(@)+HA(8)=CoHy(g), LLA1 298 K INUK KIBRHE LUk, Act7,, (H,O 1) =286

kJ-mol ™t A1 M S (RI AR THE JRE AR IR E RS bt R R B Qi h K

C,Hy(g) C,He(g) Hy(g)
AHE ] (kJ-mol ) -1411 -1560
S/ (J K "“mol™) 219.5 229.5 130.6

£ 298~1000K Ju Py, RIVIEETE AC, ,=10.84 k'K 'mol ' fi# ¢l 41l & :
(1) T RNAE 1000 KRR 14
(2) THE XA ) CoHg 2 A FI? (15 47)

fB: (298K IF: AHC=-SyupAH C (B)=-(-1560+1411+286) kJ-mol = -137 kJ-mol~!
ASS= TS (B)=(229.5-219.5-130.6) J-K-mol~!= -120.6 J-K~-mol"!
FCrhR RIAREZE B BN A Ho(g) O BEZRIRBERS o A C, A HEEL, 1000K I,

AHE=AH L (298K)HA,C A T={-137+10.84 X (1000-298)} kJ-mol~! =7473 kJ-mol !

AS ) =AS L (298K)HA, G In( 73/ 77) ={-0.1206+10.84 X In(1000/298) } kJ-K~!*mol !
=13.00 kJ-K~'mol™!

AG=NH-TAS . = (7473-1000 X 13.00) kJ-mol~! = -5527 kJ-mol~!

Ko=exp(-AG_ /RT) = exp{5527000/(8.315 X 1000)} = 4.749 X 10288

(2) MBS BETHE B IE B, et i SRR, - DRI S T HEAT A o

8. {E 298 K I Fikeiits: Pt | Hy(»”) | HI(@) | Aul(s) | Au(s)

M HI G a=1x103 15, HBHSHA £=0.97V. T Aut | Au(s)i £°1H M 1.68 V.
(1) 5 H FEM S W R Rt S
(2) VA 298 K I it [ B IRIA, G o
(3) K Aul(s) EERR K. (1573)
f#: (1) 7tk (12 Hyp") — H+e
EM: Aul(s)+ e —Au(s)+H

HYB S e (1/2) Hy(#7)+ Aul(s) — Au(s)+HI(«)

(2) £= £7-(RTIF)In{al[(Hy)/ p~]"2}= £7 {Aul(s)|Au(s) } ~(R71A)In{al[ AHy) p7]'}

~~ 5 ~~
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£ {Aul(s)|Au(s) 1= £+0.05916lg{ a/[p(H,)/ p°]"2}
=0.97V+0.05916VxIg{ 1x103/[°/ p°]'2}= 0.4967V

AGS = -z E° =z E° {Aul(s)/Au(s)} =(-1 X 96500 X 0.4967) J-mol-'= -47.93 kJ-mol-"
(3) FHAMRILFE Aul(s) — Au+T BETHRHLb

1EM: Aul(s)+ e —Au(s)+1™

tl: Au(s) —~Au*+e”

H NG =zFF° = -zF{ £7{Aul(s)|Au(s)}- £°{Au'|Au(s)}} = -R7Ink,,

Bl K =exp{zF{ £7{Aul(s)|Au(s)}- £°{Au*|Au(s)} }/R7}

=exp{1X 96500 X (0.4967-1.68)/(8.315 X 298)} = 9.69 X 10!

9. 25°CHf, JFEEE/RIKEE £4~0.20 mol-kg ] KoSO, /KR IE 61 25 1 (1 7 1035 B R 5y~
=0.099, a1 b A IE A7 B 1 PP NG FE @ S KoSOy I HEAATE S &b 451 (10 43)
ﬁ@: y=p,+y=2+1=3
b=2b, b=b, bi={ b+ by V={RH(H)} V=415

as=y+ bl 5= 0.099 X 413X 0.20 mol-kg"!/ Imol-kg"'= 0.03143

a=a+"=0.031433=3.105X 10

10. RN A(g)—>2B(g) fE—MEAAZAE DT, RINVIREA 373K, WAAAF K
IEEOR SV I
¢/ min 0 10 oo
p i/ kPa 35.597 42.663 53.329
M y=coltf, AR R BN

(1) S A BYE py SRGRIE p ol po . BKRANX, FHE A YIS page

(2) SRAZ IV R A5 B A (LA ) 375 )R ALK FERROR) o

(3) KZSVIEZEM 450 (15 57)

f#: (1) RNAERER, p=cRT<c, W HEIIERETHE:

A(g) —~ 2B(g)

=0 Pap B0 2 50=PaotPBo
=t Da P8.0T2(Pa0- 2a) 2 5720~ PatPs o
= 0 PB.0T2040 2 i =200 P80

A3 pao=p2 w2 £0=(53.329-35.597) kPa= 17.732kPa

PA=D i P i
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(2) N4,
k= (o -pao™)= {(53.329-42.663)'-17.73271 }kPa ! /10min=3.736 X 10 kPa-!'min!
¥ pmcRT RN—dpldct ' 15, —ddd=(RT) k'=koo”
ke =(RT)" £, =(8.315X373)*1X3.736 X 10 m*.mol""'min" = 11.59 dm*mol-"'min"!
(3) ty=1/kpa = 1/(3.736 X103 X 17.732min"')=15.10min

11. 25°CIN SR E IR T 5K ) 5 SRR L (A7 mol-dm) R SC &R
y /(mN-m) =72-0.5(¢/ mol-dm3)+0.2(¢/ mol-dm-3)?
14 =0.6 mol-dm™ Hf
(1) SEEAEEF AR I F 5
(2) ¥ A0 10°m FIBAE TN, KB TR = . B £ B o8 AR
BME, p=0.986X10%kgm> , g=9.80N-kg'. (104})
fi#: (1) SR I=-(dRDdyde
= -{{0.6X1000/(8.315 X 298.15)} X (-0.5+0.4 X 0.6) X 103} mol'm2=6.293 X 10> mol-m™
(2) y /(mN'm) =72-0.5 X 0.6+0.2 X (0.6)>=71.77
R4 Ap=2y/r=pgh 13
/=2y1rpg={2%0.07177/(0.001 X 986X 9.80)}m = 0.01485m

,\,,\,7,\,,\,
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