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1. 1 mol FEFIASAAHIAAR(300 K, 500 kPa)Ze i nl i I 25100 kPa, 4R ) H 45 K %520
kPa, FEZHATIN K 254 kPa. SKEEAMNEFLINO. W AU AH. AS\ AG. EHICyn=12.471 J K" mol™,
300 K IHZE AR SR 19S,=134 J K 'mol™. (15 4})

il g A (=300K, p,=500 kPa,V))—(T,=300 K, p,=100 kPa,V,=5V;)

—(T5=300 K, ps=20 kPa,V5=25V) —~(T,=?, ps=4kPa,V,=?)
Vi=nRT\/p1=(1%8.315*300/500 000) m*=0.004989 m’
7=Cpm /Crr=(8.315+12.471)/12.471=1.6667
Vi=V3*(ps/ps)"7=25%0.004989 m**(20/4)"-%"=0.3276m’
Ty=p4V/nR=4000%0.3276/(1¥8.315) K=157.6 K
AU=nCy, (T4-T))=1%12.471*(157.6-300) J=-1776 ]
AH=nC,, , (T4-T))=1%(12.471+8.315)*(157.6-300) J= -2960 J
0=0+ Oyt O5=nRT\In(p/p,)+0+0=1%8.315%200*In(500/100) J= 2677
W=AU -0Q=(-1776-2677)]=-4453] (FE: HuEw, Wm0, IHEHE!L )
AS =nCym In(Ty/T)+nR In(Va/V1)=(1*12.471*In(670.6/300)+1%8.315%In(0.3276/0.0049890)) J.K'
=44.83 J K

Tl 740 S, SR, SR ARIERE R W A2 B I ). BT R ARHER, I
S1=nSy-nR In(p’/p=)=(1*134-1%8.315%In(500/100)) J.K'=120.6 J K*

S,= S+AS =(120.6+44.83) 1. K'=165.43 J K
AG=AH-T,S4+T,8,=(7703-670.6*165.43+300%120.6) J= -67.05 kJ
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2. CUEN298KHI R A1 -

So /K mol” Cp/JK ' mol!
C,H;0H(g) 282.0 73.26
CoHy(g) 219.5 43.56
H,0(g) 188.7 33.58

THEL I SN R AE «

C,HsOH(g, 298K, p°) = CoHa(g, 298K, p°) + H,0(g, 298K, p°)
IE IR BG I i BRI Wiz S N AE298K, po M RETT K AE? AR 4633 K, Sl v B SNV REAT K
A2 BRIV A HS (298K) = 46.024 kI'mol'. (15 %)

s 298K, poif A S°=(219.5+188.7-282.0) J-K ' -mol'=126.2 J-K™"-mol

AS5=-03=/T=(-46024/298) JK™"-mol'=-154.4 J-K™"-mol
ASy= A,S. +AS5=(126.2-154.4) J-K"-mol'=-28.2 J-K"-mol <0
JRANGER A o

633K, pHFAC, —(43.56+33.58-73.26) J-K"-mol'=3.88 J-K™"-mol "’

A S°(633K)= A S° (298K)+ A,C, . In(T>/T;)=(126.2+3.88*In(633/298)) J-K -mol™! = 129.1J-K"-mol™
™~ 'm P,

AHE (633K) = A, H (298K) + ACp m (T5-T1)=(46024+3.88*(633-298)) J-mol '=47.32 kJ-mol’!
AS5=(-47320/633) J-K " -mol ™" =-74.76 J-K"-mol”!
ASy= AS5 +AS5=(129.1-74.76) J-K™"-mol '=54.34 J-K""-mol">0

N REREAT o

3. -192.7CHAM AL A 144.76 kPa, E/MZETUEHR31.93 kPa. WA TUHANLO, = 4:1 (BE/R
) RS, B U EARRR . 7E-192.7CHF, 15T

(1) AEZE N2 KR I3 A ReAf s <A AL 2

) i T )T L2 LK.

() WA RAEAE T, Ny A2z (5 4)

fift: (1) AR B R TR AR LR A A 5 A T AL, 3R (RSP A 28 R A

p=p(N) x(No)+ p(0,)” x(0,)=(144.76*0.8+31.93%0.2)kPa=122.19kPa

VB S K b 208 e R AT A A A A iAo

(2) ¥(Np)=p(Ny)" x(N,)/ p=144.76%0.8/122.19=0.9478
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IO 7 20 2 A8 =100, 13KPa 0 P AR E, (ELARE 1 24 4 PRI 51 i
&, IRICTETH S N PR AR ZE VO, PRI I L BIA R ) T
(3)  (Ny)-14(N>) =RT1Inx(N,)=8.315%(-192.7+273.15)*In0.8= -149.3 J'mol

4, LRI BRSO -
CH;COOH(1) + C,HsOH(1) = CH;COOC,Hs (1)+H,O(l)

CLAI25°C, VA HS =-2.67kImol", LR Ll LR LERRIKE AGS 5371 4-389.9. -174.78.

-332.55, -237.129 kJ-mol'. W RLNHAAI, A HS NHH.

(1) THE£25°CHI70°C I BRSSP o K

(2) #{E25 CHP#E Imol 1) LAl Imol 1) LIVR AT N, BB PG, K6 2 Dmol I
A

(3) Al B SANWTREAT, MR AfEiE? (15 43)

fi#: (1) AGy =D vpAG,, =(-332.55-237.129+389.9+174.78) kJ-mol '= -4.999 kJ-mol”

K° =exp(-A,G. / RT)=exp(-4999/(8.315%298.15))=0.1331
ASS =(AH. —AG)/ T =(-2670-4999)/298.15 J-K-mol'=-25.72 J-K™"-mol
70°CIf, AG. =AH. —TASS =-2670-343.15%(-25.72)=6156 J-mol"
K° =exp(-A,G. / RT)=exp(-6156/(8.315%343.15))=0.1156
A HE SRS, In(Ky / K7)=AH(T,~T)/RTT,

K; = Klexph HS, Tr T,) /R F0.1331%exp(-2670*45/(8.315%298.15*343.15))=0.1156

(2) ‘&EF@THTJ‘QEEEEE% amol, Z‘Eﬁ?\ ZA@?\ Z%ZEE%”7K%%%%U%I_CZ, 1_a7 a, a, /E\E
A2, 1

[gs) a=0.2673
() BT R NAWTHET, TR RN RGBT SN, AR e L B IR T A i
SV AT

5. 1825°C, MIRMEKEHE K IpH=3.98 I, W45 it
Sb|Sb,Os(s) R 7K % | L FIK C1| Hg,Cla(s)[Hg
(K L3N E=0.228 'V o AN LRI H 2K H B (M ATK C1[Hg,Cly(s)[Hg) ) FLAK HiL % A(Hg,Cly(s)|Hg) = 0.241

3



B . AEF LRSS 2011 SRR 2 AT S E R (R sE) WS BB R, HI: 2012-12-27

V; HAR SN Oy(g) + 4H + 4e=2H,0 [HIARUEH#EY(0y(2)H,0,H ) =1.229 V.,
(1) 55 ks v it B A R B AR S 1Y
(2) KA (H', Hy0[Sb,05(s)[Sb) A v FL AR Hi 3
(3) 3KSbO5(s) AR R AL B A T A g (15 43)
fift: (1) BH#Z: 2Sb(s)+3H,0(1)—Sb,05(s)+6H +6¢°
B4 : Hg,Cly(s)+2e —2Hg(s)+2CI
(2) E(H', H,0|Sb,05(s)|Sb)= E(Hg,Cly(s)[Hg)-E=(0.241-0.228)V=0.013V

=E°(H', H,0[Sb,05(s)|Sb)-(RT/6F)In(1/a(H")’)= E°(H', H,0/Sb,05(s)[Sb)-0.05916V*pH

Bli: ES(H', H,0[Sb,05(s)[Sb)=0.013V+0.05916V*pH=0.013V+0.05916*3.98V=0.2485V

(3) SbyOs(s) AN 2Sb(s)+(3/2)04(2)—Sby05(s), BT H
FHAR(718%):  2Sb(s)+3H,0(1)—Sb,05(s)+6H +6¢
P (ER):  (3/2)04(g)+6H +6e —3H,0(1)

HLB HL B #:  E9=(1.229-0.2485)V=0.9805V

A,G. =zFE°=-6%96500%0.9805) mol'=-567.7 Jmol

6+ HIFAIHTEITGSb-Cd ARG Ve i 2k (AR K IR (B %) » Alatn b (840
[ 24 M S8 A AN L) -

w(Cd)/100 0 20.5 37.5 47.5 50 58 70 93 100

HYHREIC - 550 460 - 419 - 400
SESWLEIC 630 410 410 410 410 439 295 295 321

(1) VAR Lok Hod 2 AR G

(2) FHFIZTE b 145 X RS B (BAF) B B

(3) tAHEISKSb FICd JE RSP IK) Befii 43530 (Sb FICd FRIAHXS I 7 ot 43 il 121.75,
112.40) .

(4)1000 FEALECHCA 5 FE80%(w) A Al A4S0 C A £1295°C, % il LIAF RZ 4L &5 0
Z/7 (15 4)

% (1) HEEWE, CAREREY.
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650 |

600 |-
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550

500-—
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450 | °
o N
= 400 F TN,
- L+Cd(s)
350 | Cls)yHL >
r q
300 | .
Sb(s)+C(s)
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200 ||||||||| | TR | TR | TR Losssaasas Lisssass ales sy Lisssaasss Lasasssass Lisssaasss
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Sb Cd
We, ! %

() FXAHAPREEE T BAMPIAHX P=1, 2, GIHAHESR F=2, 1.

(3) WALEY C 4 Sb,Cd, T weg=58%=112.40/(121.75x+112.40), 15 x=0.6685~2/3, BT
XK SbyCdse

@ whERE N m,  WRIEFATNA: (1000g-m)(93-80)=m(80-58)
2 m=3714g

7. idlt, Saha SEWFIT T AEDIHRONC-Lactone (S NVIA) 7EpH=7.4 VIR 22 b b 1) m] 30 7K ik
S Wi (Int. J. Chem. Kinet., 42, 693, 2010):

A: INC-Lactone B: INC-Carboxylate
SEEGE305~328 K i B i il P 0 6 7 10 S b PR 2 G R
T/K ky/min™ fe/min”!
305.15 0.01601+0.0001 0.001611+0.0000
310.15 0.02692+0.0026 0.002707+0.0007
318.15 0.08040+0.002 0.007521+0.0003
323.15 0.1341+0.004 0.01202+0.00035
328.15 0.2010+0.002 0.01766+0.0002

FAEV AN [E S0 R 2
(1) WG H N FE A SN IA A BRI TR AR 8 ) 207 R BBE I N FR LRI R e W A7
fEA.
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(2) VI N R AL RE -

(3) 3k310.15K FI328.15K F AP # £ A, G .

() WELRMRE A H, FATEAS, | BHSRRIEEA PY RBARERER HA. (15

N
9
N—

fifk: (1) 1B WRMNIEA—HIRN, BI1EM T e dea/di=-kicathkcg= -(ketk)eathkcao
ca-cae=(Cao-cae)exp[-(kith )]
(2) RAERTE e Lk RN Ink=-EJ/RT+Ind , T EdE0F.

K/T 0.003277  0.003224  0.003143  0.003095  0.003047
In(kg/min™) 4.135 3.615 2.521 -2.009 -1.604
In(k/min™) -6.431 5.912 -4.890 4421 -4.036

2 Ink~T" BLRI, 31530 RN EL R A (-EJ/R) N -11400F1-10739, T 1514
E,.=94.79kImol”, E, =89.29kJ'mol .

y=-11400x + 33.216
R?=10.9945

In(k /min™)

y=-10739x + 28.76

6 R2=0.9947

_7 1 1 ]
0.003 0.0031 0.0032 0.0033

K/T

In(k/min™) ~ K/T HZ:&
PTRRTI i 02 1 2 PSR AR L 4 B, (LA RN I, )% PR AL O 7 E AL T

(3) 310.15KI} K°=k¢k=9.945, A G.=-RTInK°=-8.315%*310.15*In(9.945)=-5923]mol’’

r-m

328.15K I K =kfk=11.38, A.G.=-RTInK°=-8.315*310.15*In(11.38)=-6636J mol’
(4) AH.=E,-E, = (94.79-89.29)kJ'mol'=5.50 kJ'mol

# A H. = RTT,In(K; / K'Y/ (T, —T,) =(8.315*310.15*328.15*In(11.38/9.945)/18) kI'mol”

=6.337 kI'mol ™.
MEEAR, NHEAPYEX, MaaE e MR AR S .

AST = AH®, — NG9,/ '=(5490+5923)/310.15 JK "mol'=36.8 JK "mol’’
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8+ Cockbain Pl T+ ke KRR B (NaDS) K R HINaDS - £ /K 7 98(0. 1mol dm™ NaCl) [ £ i
ik 1o AE20°C A S50 Hdi

Al K 0.1 mol'L™ NaCl 7K¥W
Cnaps /(moldm™) #(N'm™) Cxaps /(moldm™) 7/(N'm™)
0.0079 8.5x107 0.0014 5.2x107
0.00694 10.8x107 0.000694 11.7%107
0.00521 15.3x10° 0.000347 17.4x107
0.00347 20.8x107 0.000173 22.7x107
0.001735 28.3x107 0.0000867 27.5x107

(1) 2Bt S y=10x10" N'm™ I INaDS 2 [fiid 7.
(2) FEARREPAMEZEN R (15 5)
fift: Mk fEy~clhZ&, 7Ey=10x10" Nm" I sREUBIEdy/de, FEsKI=(-cdy/dc)/RT

3.00E-02 [
=212.84c? - 5.2222¢ +0.
2.50E-02 v 802 5.2222¢ +0.0366
R? =0.9994
~ 2.00E-02 |
=
Z 150E-02 t
> 1.00E-02 |
=13574c¢? - 36.174c + 0.0294
5 00E-03 y = 1357 c2 36.174¢ +0.029
R%=0.9873
0.00E+00 . . . .
0 0.002 0.004 0.006 0.008 0.01
¢ /(mol dm™)

(1) y=10x10" Nom™ 4l /K 115 ER VA0 B f1e=0.00074, 0.0072, dy/de=-16.08, -2.157, ik
I=(-cdy /dc)/RT =-0.00074*(-16.08)/(8.315%293.15)=4.88*10"° mol.m™
3=(-cdy /de)/RT =-0.0072*(-2.157)/( 8.315%293.15)= 6.37*10°° mol.m™
(2) bBRERER, TERFERITK I, PR RIS R R, R E(NaC IR
LN 2 RS D I OR LR B ROM5 2), EER R Eh o R s e i, AR T B i
K1
= TR
9y T @ EIBARAUA, RAEEE FARPIKKE B R TRE? W K. 8 4)
2 8 ST AARTA I IN O, =AH=nc,, o To-T))=0, To=Ty, V=V, BN&aHE i FEATT ek
L, BRARH AR DIAAAE

i

&
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10, 28 Ml iE L RS E 0Tk (T 99)
B WIEBARBIAE AR UK, AETE R T S AR AN 2 U 2 e, AR A1 2 4
pe=kxg, FIVFECERE Rk X Eop I — O, W 2800 Haps, AT THSEE BERIE B A1
ag=pwlk, ys=as/xp
X HLAA BT ,  R] e FL T I S i R R B BT

11, HIFRE I BER —SURR & BB IR AR, 793 ZPHL™ i S BRIR IR RO 7% IR e £13%
IREE N RE S BRIR AR BR300 435°C L 242°C, PHEAHZER K. N T 155199 9% R IR 9 4 B~
AN B S INFAER40°C Zid, AR 28 R R EIRT o AR PR s 8T AT 2 A4 2
WA A REAG B IR IR I AR PR 25 53599.9% 1) il 2 (8
)

it s KA 3 AT -2 Bt ) AH R PO — B A, 500
T TR I TR O 7 %o A% 140 s p 420 0 23 TR 0 T P09
M, B242°C, H40°C A AT B2 R IR A
T N AE R 242 °C I 28 8 5 Al

t/°C

0 L L L L L L L L L
00 01 02 03 04 05 06 07 08 09 1.0

120 B H L AL 2 B 8D 3577 T R ) y ;
-xufH K
RIS, JERAELTIR. (7 4) rxn

e PR JE IR PR S N RS AL A UG, RRE TSN AT EEE A RE A I o VU DR H 3 S N3k
HBEI TS 10°CHEIN 1~3 R IR



