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1.1 ERER

7€ Inr C-0 & & 4E 773~ 2 000 K I RAFA4E C
(graphite), CO(g), CO2(g), O2(g), In(l), In(g),
In,0(g) A Iny05(s) 55 8 MF . Fr Ay vl RE K A1)
SRV 18 A, i SR I e fz [ 1K) 2 F50 B ) Ak B
AP R R 5 AN FIEELANTR 5 AN AT R
=

C(graph) + O2(g) = COx(g) (1)
AG O/ (kJemol™ ') = — 395.350-
5.4x10 4 rt¥ (1a)
C(graph) + 1/202(g)= CO(g) (2)
AG5/ (kJemol™ ') = = 114. 400-
8.577x 10" > ¥ (2a)
In;03(s) = 2In(1) + 3/204( g) (3)
AG+/ (kJemol™ ') = 918. 800~ 0.309 4 T'*®!
(3a)
In(1) = In(g) (4)
AG2/ (kJemol™ ') = 230.490- 0.1003 T'*®
(4a)
4In(1) + In20s(s) = 3In0(g) (5)
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AGE/ (kJemol™ ') = 1410.440- 0.7711 T
(5a)
W22 R AG = - RT m K, 53RN
(1)~ (5) BI~Vfhir o 44

InK;= AGS/ (- RT) (i=1, 2, .. 5)(6)
B 2 5 S8 Ak R B SR AR TG E S8 Ok 1, )
K= Pco/ Po, (7)
Ko=peol po, (8)
Ks=po, (9)
Ki=puw (10)
Ks= pimo (11)
Bz (6) ~ (11) 3, BRIk CO(g), COx(g),
01(g), In(g) Al InyO(g) S5 UM 73 I . KR F
W p e

P1=Pcot Pco,t Po,¥ Pmt Pno (12)

RG22 ML 7 SO AR R B ARARE, i R N AR
R

f=(s—r—1t)- P+ 2=(8-5-0)- 4+ 2=1

BRI, R s Sk S — N, KRB
R 1 .

1.2 HEH®

S F RV 5),
AGS/(kJ*mol ') = 1 508. 980— 0. 869 4 T
(898~ 1248 K)!”! (5b)

P 3 FH L P 3 R 3 A, WO AR AR R Y ( 5)
MR C,O(T), NH (298 K), &GS
(298 K)'* "' 4 4% Mathematica 3. 0 F2£/5, 141
773~ 2000 K S W R AG O(T) . 78 P 11233
MHz, 32MB RAM PC Hl biziTid, 458 T:

AGs (kJemol™ ')= 1410.440- 0.7711 T

(5a)
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2.1 RMAERFEENSERENXAR

Bz (6) ~ (12) X, 15%] 773~ 2 000 K % AH
SR SRR

Inp ¢o,= 29. 480~ 26 122.6/ T (13)

Inp co= 27.326- 23077.5/ T (14)

Inp o= 29.415- 73674.9/ T (15)

Inp .= 16.669- 27723.1/ T (16)

Inp 0= 35.521- 56 548.0/ T (17)

Inpr= 27.741- 23079.2/ T (18)
IrC-0 K&K Inp —T FRWE 1 FiR.
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Fig. 1
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/NF 998K .

Inp vs T plots of Iir C-O system
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Peff= p In+ 2p InZO[ 1l ( 19)
T,

Inp = 22.604- 33663.7/ T (20)

W p ety p()z& T WRXRWE 2 Fios

X ( 19) F(20) w40, BEME M FE R, In #EK
YIRAEBSEAE KR, Bk, Fd BT In M RH
Fl; 24 T=1787K I, In ¥ KDAE AL A 100
kPa. f£ 773~ 2000 K W, p bl p o HI KT

B, X5 Ir0 RER R

2.2 REIAEEMEANEISF
AR A 1R, — AR AG QRSN R
N T RER R Y AG O= 0 I, %A ] T 4
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V(1) ~
N, B
2C( graphite) + In203(s) = In,0(g) + 2CO(g)
(21)
547.613- 0.5317 T
(21a)
2C0(¢g) + Inx0s3(s) = In,O(g) + 2C0a(g) (22)
AG/ (kJ*mol™ ') = 214.613- 0.1897 T
(22a)
5 [ K AT H

(5) AT Ao S 15 2 e

AG7/ (kJ*mol™ ') =

B2 0] 4, N (21) Fi1(22) fE
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Fig. 2 Comparison between AGQGf and AGS

BAREE A2 1030 K A1 1131 K. 2 T< 974K
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M T> 974 K M, AGsi< AGss, FHIM RN (21) b
(22) 8 54T .
m = (2) F(3), 15
3C( graphite) + Iny03(s)= 2In(1)+ 3CO(g)
(23)
AG3/ (kJ*mol™ ') = 575.600- 0.5667 T
(23a)
B 3 A, OB(21) FI(23) fef 1 R BT R
BAGEE 25 1030 K A1 1016 K. 24 7> 800 K
IF, AGs> AGx, PRI RN(23) b(21) 3 5 BEAT .
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Fig. 3 Comparison between AGQGf and AGQC})
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1) Inp O3 I8 JR 45 K Y H) T Z o & In(g) M
In,0(g), H773K< T< 1529K I, pu> puo-
= 1787 K Itf, In #ERMEIA RN 100 kPa; p oy
B8 p o T 2124

3) InoOs I JGUHE R I N Re % 1 R HEAT I B fIK i
R 1030 K; 7> 974 K I, C Al CO M L%,
Ino03 BBHRZ H AT ZIE IR, E RN In(1) IR R K
In,0(g) %5 .
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Thermodynamical calculation of deoxidization and

volatilization of In,(O;

ZHANG Yin-tang, CHEN Zhrfei, NING Shumrming
( Changsha Research Institute of Mining and Metallurgy, Changsha 410012, China)

[ Abstract] There are eight species in the system In-C-0O. The number of the independent reactions is five. The Gibbs’ free energy
changes of partial reactions were gained by M athematica program designed. T he relations betw een the partial pressure of each gas and
temperature were achieved. The deoxidization and volatilization of In,O3 can’ t occur spontaneously until the temperature reaches 1
030 K. Beyond 974 K, In,03 can be deoxidized by C easilier than by CO and deoxidized to In easilier than InyO. The results show

that In(g) and In,O(g) are the main gaseous species over InyO3. The volatilization rate of InyO3 rises along with the temperature.

P or is affected by p 0, 1s not so markedly.

[Key words] In,0;; C; deoxidization and volatilization; thermodynamic
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