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1. 1mol, -5CHAIK, IR DEEST, TR0 CIUK, KPR 1P

S (TEIUKALE 0°C I B BE SR IBAL KB S AH=6009 Tmol™, 7K 50K E Sy 4.184,

2 IK g,

(1) BHERYERZL.

(2) Mrih 2 /bEEIRYK?

() WHIIERRMAY, AHFIAS.

(4) LRI ? (15 4))

f#: (1) RELL:

1mol H,O(l, -5°C) —— 1mol H,0(1, 0°C) —— x mol H,0(s, 0°C)+(1- x) mol H,O(1, 0°C)
) HRHE R, O=AH= AH+ AH, =18.02X 4.184X 5 J-6009.r ] /mol=0
x=0.06274mol
(3) A= 0,=0, AU= AH-ApV'~ AH=0
AS= ASi+ ASy =16, (1) In(Z3/ T3 +xAssis Hi/ T

=(18.02 X 4.184 X 1n(273.15/268.15)-0.06274 X 6009/273.15) JK!
=0.01269 JK-!

(4) TR HASS0, N HK, LRI,

2. 1mol AYFRAES AR M [ — A 4% (298.2K, 506.5kPa) 73 £ ' 415 B 3154 AH [ () 44 7

(298.2K, 101.3kPa), KAU, AH, AS, AG , O, W, CHIUEN C, n=2.5R

(1) ZEHm#, AR5 E SR RRIE R Z4E

~~ ] ~~
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(2) AIATIIZKIG, SFHRMMEIZEE. (15 77)
fiR: (1) IRAAA: (7=298.2K, p,=506.5kPa, /) —ts (=2, pr=p1, V3)
— 0% 5 (73=298.2K, p=101.3kPa, /;=73)
b V=V=nRTpy=(1 X 8.315%298.2/101300) m*=0.02448m>
PSR A SIREAIE, ACEAH=0
AS=nR In(p\/ps)= {1X8.315X1n(506.5/101.3)} JK'=13.38 JK-!
AG=AH-TAS=(0-298.2 X 13.38)] =-3990]
W=t W= - Vo=V )+0= {-506500 X (0.02448-1 X 8.315 X 298.2/506500)}J = -9920J
O=AU-W= 0-(-9920J) = 9920]
(2) FIRLES WM, FTLURERBAAY, AH, AS, AGHHES M, AHHE.
KA (7;=298.2K, £,=506.5kPa, /) —E 5 (7=, pr=ps, 15)
— B 5 (73=298.2K, p=101.3kPa, /;=0.02448m>)
Horft. V=nRT/p=(1 X 8.315 % 298.2/506500) m3=0.004895m>
LTy = G,/ Crw=2.5R/1.5R=5/3
R4 T 7 p 7 =p 13
1% Vs =V, (ol p2)" 7= {0.004895X (506500/101300)*5} m3 = 0.01286 m?
Ty=p, V5/nR ={101300% 0.01286/(1X 8.315) } K = 156.7 K
O=-0+0:=0+nC, (- T5)= {1 X2.5X 8.315X(298.2-156.7)} J=2941J
W= AU-0=0-2941]=-2941]
R AU O WS wEZTiE,

3. 7 100~120K PRI EEYaEI, Wz R S0 7 R ps:
lg(p/Pa) = 8.974 - 445/(7IK)
FBERER WS 112Ke 7€ 105Pa F, FAPRAZAL LR v 1 3t 171 .

CH,I) = CHyg) (p7» 112K)

‘f&ﬁ‘ﬁ (1) 1mol qaﬁﬂ(]AvapH; , AvapGi , Avaij&iZﬁﬁE’ﬂ Q: W;

(2) HEEIAS A ZASs (10 57)
B (ORI T-50 e

A2 =R dInpld 722,303 R 72 dlgpld 722 303 R 72 X (445 7K
=2.303 X 8.315 X 445]mol"! =8522 Jmol"!

SRR AT Ay Gy =0

O= 1A, = 1mol X 8522 Jmol! = 8522]
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W=-p"(Vy- W)~ 0 V= -nRT=-1 X8.315X 112 ] =-931.3]
AvapSs =Dt | 7=8522J mol-1/112K= 76.09J K-'mol-!

EE: AR KR 1g(p/Pa) = 8.974 — 445/(71K) = a5/ T HAENF A, S5 =2.303 Ra,

DUk Je AR ) 452 1g(K°) = a=bI T

() AwS=QulT=-0 =/ T=-85223/112K = -76.09 JK!

AS=AxSHAz5=0

4. 25 CH MR B ¥ T 7KW, BEJR 280 0.02 F1 0.4 1) B 28V 54371 4 1.43kPa

1 15.55Pa. CVAENAE/KAE 25 CINRIZEYE RN 3169Pa, 7 B FEIR 23 Bt /N R /K nT A AL Ky
PRARFRVR, 3K

S

(1) % B IR H00 0.02 IR K280 s .
(2) %I B E R EL £,
(3) & B IR A 0.4 T B R3S FE JOEFE R B (15 47)
fB: (1) pa=pa* xa = pa° (1-2) =3169Pa X (1-0.02) = 3106Pa
(2) B W, AN ERER, pe= A ag= kyprs
S TR x5 =0.02, yw=1, T 4 =py/ x5=1.43kPa/0.02=71.5kPa
(3) x3=0.4, ay=py/ #=15.55kPa/71.5kPa=0.217
Vs = ag/rs =0.217/0.4=0.543

5. FRKE B AATIRE R, fF —1.4°C FEeE . R BO% KRB FARR W, R

¢ (1) AZA I IE W R

(2) 25CIZEIAIUE.
(3) 25 CHH R IEIBIE .
EJ‘%H7J( E,:] KLZOSZKkg mOl’l, Kf:186Kkgm01—1 , éEE7J<7:E 25°C Hﬂ‘ E(J/;:I*‘%?L:‘\J:Ejg 3 169Pa0 (15

fi#: (1) by=ATy Ki=(1.4/1.86)mol -kg'=0.753 mol - kg™

AZi= Ky by =(0.52X0.753)C =0.39°C

7y= I+AZ=100C +0.39°C=100.39C

(2) 25=0.753mol/(0.753mol+1000mol/18.02)=0.0134
="y = pa” (1=15) =3169Pax (1-0.0134) = 3127Pa

(3) g==0.753mol - dm™3

T R7=(0.753 X 10° X 8.315 X 298.15) Pa=1.867MPa
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6. H,0—CaCl, RGA7AE =/ /K CaCly-2H,0. CaCly-4H,0. CaCly-6H,0, HAHE
T, RS

(1) o A% AR RN = R 2R 6 7 (AT 25

) WHET . b ¢ = HA I .

(3) X CaCly ZAKIEW, Wnfl 273 4611 CaCl,- 4H,0 [E AR 7 HE N BEAS (1) 2 Fh
2l A5 ?

(4) T4 CaCly -

2HO 15 11 "

82°C, 41 E 4 e/ ]

CaCly R 4 %0 o ,?7 * 7

0.46 ] 7K ¥ ¥ 1 4t 8 I / VI

CaCl, [l #h . % > 4 o M g1

CaCl, it it 5 ¥ | A X

0.485 [ 1kg /KIS _ - vy | VI

HIWF, i fefs 2 & 40 1

Z 11144 CaCl, [# 442 1 7 /N L !

RECREZ D2 (15 9) H?C())( vy " e g Cacli?(B)
% (1) HHIXAN W,

AL RHETINT

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

D=CaCl, 4H,0, E=CaCl,-2H,0):
I 1I 111 v A VI Vi VIII
1 A HC()  A()FC(s) HDGs)  C(s)*D(s)  HEs)  D(s)FE(s)
IX X XI HIJ LMN KOP RST V104

E(s)*tB(s) 1+B(s) gtB(s) A()tHI+C(s) H+C(s)+ D(s) +D(s)+ E(s) IH+E(s)* B(s) I+g+ B(s)

120

80+

t/C

40}

0

40}

H

00 02 0.4 0.6 038 1.0
HO(A) CaCl 6HO CaCl 2HO CaCl(B)

) B

(3) ¥ CaCl AN AIRAG BN JKAE wy<m<wp Z 8] H IR B 7,<s<r5 2 T 55 0 P 45 3]
VUIKER . i N 45 d S 2K 7 K B

(4) VBRI IR RLE 82° CIN &R, I3 BIERZ I 2E CaCly [A4E, BN mo ARIGAT
FLREIAT
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mX (1-0.485)=(1.0kg—m) X (0.485-0.46)
il #=0.0463kg

7. % & CH(g)HHy(8)=C,Hy(g), .51 298 K /K IIARUEE S AC (H,0, 1) = 286
kJ-mol™" FE4) Jot (W BRIE R SR MR be ks Kb tE BE R RS U 1 38«

C,Hy(g) C,Hq(g) H,(g)
AH S | (kJ-mol™) -1411 -1560
S5/ (J-Kmol™) 219.5 229.5 130.6

£ 298~1000K Ju [, RMAPFIMAEZE AC, ,=10.84 kI'K " 'mol ' fiuk F 51 ] .
(1) VAR 1000 K I R BRUET- 7 5L
(2) THEnd T A2 il CyHg A2 F? (15 43)

fR: (1)298K If: AHC = -Sp1pAH S (B)= -(-1560+1411+286) kJ'mol~'= -137 kJ-mol"!
ASO =SS (B)=(229.5-219.5-130.6) J'K~-mol~'= -120.6 J-K~"-mol"!
FErb K BOARTEEAE kS B A Ha(@) IR BEZRIRBESS o AL MW EL, 1000K I,

AH L =NH L (298K) A, A 7={-137+10.84 X (1000-298)} kI‘mol~! =7473 kJ-mol™!

ASC=ASS (298K) A, C)pnln( 73/ 77) ={-0.1206+10.84 X In(1000/298) } kJ-K~"-mol !
=13.00 kJ-K"'mol™!

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

Ko=exp(-A, G2 /RT) = exp{5527000/(8.315X 1000)} = 4.749 X 1025

(2) MBCR I BETHIR S B IE BT, el iy S Bk, PR B B T A A o

8. fE 298 K I FikHiits: Pt | Hy(p”) | HI(@) | Aul(s) | Au(s)

U HIWEE a=1x108 15, st zh3 £=0.97V. A Aot | Au(s)f) 22160 1.68 V.
(1) 5 H LB S I A HL I e v
(2) VFEAE 298 K N LR A, G
(3) =K Aul(s) TR Ko (15 47)
fi#: (1) ufle: (12)Hy(p") — H' +e

1EM: Aul(s)+ e —Au(s)+I

~~ 5§ ~~
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HV SN e (1/2) Hy(27)+ Aul(s) — Au(s)+HI(2)
(2) £= £ HRTIPInial| f(H)/ 7]} = £7{Aul(s)|Au(s)}~(R71A)n{al[p(Hy) 71"}
E7{Aul(s)|Au(s)}= £+0.059161g {a/[p(H,)/ p°]'2}
=0.97V+0.05916VxIg{1x10%/[°/ p°]2}= 0.4967V

AGE = -zFE° =-zFE° {Aul(s)|Au(s)} =(-1 X 96500 X 0.4967) J-mol-'= -47.93 kJ-mol !

() WGHMARLLFE Aul(s) —Au+T Btk it
EA%: Aul(s)+ e —Au(s)+I
iM: 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)} }/RT}

=exp{1X96500X (0.4967-1.68)/(8.315 X 298)} = 9.69X 102!

9. 25°CH}, JFUEEERKIEE £40.20 mol-kg! 1) K,SO, KR IE B 251 1 P75 FE R 8y«
=0.099, & i) LA IE 5B TP ITE B ax M KoSO, Y EEARTE P20 45T (10 43)
fB: v=r+y=2+1=3
b=2b, b=b, bi={ b b 3V={2Bb)} =415
a+=y+b+/67=0.099 X 413X 0.20 mol-kg'/ Imol-kg'= 0.03143

a=a+"=0.031433=3.105X 103

10. LY A(e)—2B(g) 7£—MERFA AT, KRR N 373K, WUASA R
EERZ N PCYIR Y

7/ min 0 10 oo

» 1/ kPa 35.597 42.663 53.329
M r=coltf, AR, RV F R
(1) FH A MDTE pr SRGEIE pufl pu o RARR, I A BIEIE ST page
(2) RAZSV T AH E A (VR D) 375 )R A(LLRFERTR) o
(3) RZNHIY-IEW 4. (15 57)
f#: (1) RNVAHIEEZ, p=cRTo<c, T IR 6

A(g) —~ 2B(g)

=0 A0 B0 2 50~ PaotPBo

=t Da 280200 2a) 2 E=2PA 0= Pat P80

6
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=0 0 PB0T20A0 Db o=2PA 0P80
W13 pao= 2w o £0=(53.329-35.597) kPa= 17.732kPa
PA=D b Pk
(2) VR4,
k= (oA -pae) = {(53.329-42.663)1-17.7321 }kPa!/10min=3.736 X 10 kPa-min’!
¥ p=cRT IRN—dpldr=k pr 13, —dddr=(RTY k'=k "
k. =(RTY" £, =(8.315X373)*1X3.736 X 10 m*.mol""'min"' = 11.59 dm*mol-"'min"!
(3) 4=/ A pas= 1/(3.736 X 103 X 17.732min")=15.10min

11. 25°CI SR /KEH T 5K 1 ST SRERIREE (07 mol-dm?) DGR A
y/(mN-m") =72-0.5(c/ mol-dm3)+0.2(¢/ mol-dm3)?
14 =0.6 mol-dm™ Hf
(1) CFRFAER R T ) A e
(2) WA 10°m B ESE N, KBS i s B . BB SR o6 AT
A, p=0.986X10%kgm3 , £=9.80N-kg!. (10 4})
f: (1) SAMERS: I=-(dydo/RT
=—{0.6X(-0.5+0.4 X 0.6) X 10/(8.315 X 298.15)} mol'm?=6.293 X 10 mol'm™
(2) 7 (mN-m") =72-0.5 X 0.6+0.2 X (0.6)=71.77
R4 Ap=2y/r=pgh 15
/=2y rpg={2 % 0.07177/(0.001 X 986 X 9.80)}m = 0.01485m

~e~ ] o~~~



