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Table 1 Indium element analysis of raw materials %

JLH In Cu Pb Zn
JE L 99.996 2 0.000 4 0.000 5 0.000 5
JLE cd Fe Tl Sn
Ja o 0.000 4 0.000 5 0.000 3 0.000 4

2) W

KR BE R N, E I, W AR AR i
ABRAE T @A, i, TR AR
BHRRAH]; HE2s5, 2X-8 A, FIFRMEZL A R
Al AT, AR SN 120 mm x 1 200 mm, BF AT
BePh s, RARMIRRS, ABON 0L, HRIE T .
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Fig. 1 Preparation process flow chart
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Fig.2 Temperature and the mass fraction of

In in the product
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Fig.3 The yield diagram of temperature with InCl,
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Table 2 Generation of Gibbs free energy at different temperatures of indium chloride kJ-mol™

K A,G,, (InCl,g, 7) A,G, (InCl, g, 7) A,G, (InCl,g, ) A,G, (inClyg7)
298.15 -95.151 -231.348 —358.802 -808.338
300.00 -95.297 -231.406 —358.708 -807.664
400.00 -103.063 -234.408 -353.579 -782.482
500.00 -110.057 -236.672 —347.860 -756.326
600.00 -116.617 -238.531 -341.856 =729.928
700.00 —-123.006 -240.242 -335.803 -703.709
800.00 —-129.247 -241.825 —-329.709 -677.645
900.00 -135.363 -243.299 —323.580 -651.718

1 000.00 —-141.366 -244.675 -317.420 -625.913

1 100.00 —-147.270 -245.962 -311.231 -600.219

ZH /N N Ha S S f 3 Z ¥

H1 3% 2 AT K2R 31 AR R 118 35 A1 307 o 4 A,GS, =-154.36-0.128T, (13)
s B T A 52 I 7 A 07 g
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=-754.56+0.1207,

-885.89+0.2607,

(11)
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Table 3 Indium chloride equilibrium constant at different temperatures

TIK InK° (InCl, g, T) InKS (InClg, g, 7) InKYS (InCl, g, 7) In K (InCl,, g, 7)

298.15 62.861 141.617 16.670 40.531

300.00 62.457 140.662 16.593 40.291

400.00 46.173 102.182 13.459 30.610

500.00 36.341 79.013 11.498 24.725

600.00 29.761 63.546 10.152 20.766

700.00 25.058 52.511 9.179 17.927

800.00 21.528 44.246 8.439 15.790

900.00 18.780 37.825 7.856 14.121

1 .000.00 16.580 32.694 7.384 12.780

1 100.00 14.779 28.502 6.993 11.680

PJ A S H 9123.50
" [37%39%% 3 7?/{ SR N K S5IRE THRECER an?(InCl,g, T)= +7.96, (21)
xT ’
27184.89
45301. InKS(InCl,,g,7) = ———"""+2.33, (22)
InK *(InCl,.g,T) = 4330167 7 6, (19) +(InCl.2.T) T
AR ZR PR R AT 3R R
106 437.63

anze(IHZCIG’ g’T) = T _3027’ ( 20 ) ZP InCl3 lanlé+PInCl+})lnClw+PClw ( 23 )
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Fig. 5 Equilibrium partial pressures of gaseous species
over In metal as a function of temperature
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Fig. 6 Initial configuration disordered arrangement
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Fig. 8 System energy versus simulation time
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Fig. 11 Coordination relationship between In and Cl
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Based on Thermodynamic Analysis About High-Purity Anhydrous Indium(III) Chloride

LIU Jianhua, LIU Shuangyi, WANG Bo, PENG Ying

( School of Metallurgy and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: High purity anhydrous InCl; was prepared by direct chlorination method, and the optimum reaction
temperature was 600°C . The trend and degree of reaction in the system were clarified by Gibbs function and equilibrium
partial pressure based on equilibrium thermodynamics. Meanwhile, thermodynamics calculation further showed the
main products generated at different temperatures. The analysis result indicated that the major species of indium
chloride was In,Clg which could immediately decompose to InCl; and other by-products with the temperature of system
below 665 “C and being InCl, with the temperature above 665 °C , and experimental result showed an approximately
65°C deviation between experimental and computational result, indicating the difference between equilibrium status and
non-equilibrium status during the reaction process.

Keywords: high purity anhydrous Incl;; Gibbs function; equilibrium partial pressure; non-equilibrium thermo-

dynamics
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