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Abstract

Indium, element of group I, was refined by using zone refining for high purity refinement. We
have found the impurities of T1, Zn, Fe, Cd, Pb, Ni, Cu, Sn in the refined Indium with ICP-AES, so
that 3.9 weight ppm of T1 was reduced to less than 1 ppm, 1.0 weight ppm of Zn was reduced to
0.7 ppm, 2.8 weight ppm of Cd was reduced to 2.5 ppm and 14.0 weight ppm of Sn was reduced to
6.7 ppm with 5 melten zone passes only. 3.9 weight ppm of T1 was reduced to less than 1 ppm, 1.0
weight ppm of Zn was reduced to 0.3 ppm, 2.8 weight ppm of Cd was reduced to less than 1.0 ppm
and 140 weight ppm of Sn was reduced to 0.4 ppm after vacuum baking with 5 melten zone
passes. The surface morpholgy of metal Indium thin film in each conditions showed that porosities
were reduced in the front of sampled ingot after vacuum baking with 5 zone melten zone passes.
The average electrical resistivity of Indium thin film was reduced from 1.4x10° £-cm in Indium
origin ingot to 7.9x10°® £-cm after zone refined with 5 melten zone passes.
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Fig. 1 Schematic diagram and photograph for

the zone refining equipment.
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Table 2 Metallic impurities in Indium zone refin as a function of the number of zone passes.

Element No.| Origin, | Conc,at relative position on zoned length Mean
of zone nc ((‘onc
passes ppm) |Sample A|Sample B{Sample C|Sample D{Sample E| (ppm)
1 3.9 38 1 &l 1 gl 1.56
Tl 2 21 1 .3 1 1 1.1
5 1 1 1.3 1 1.3 1.12
1 3.0 (1 2.3 1.2 1.7 2.5 (1.5
Fe 2 4.0 2.6 2.5 2.5 2.3 2.8
5 1.6 2.5 1.8 2.2 4.0 2.4
1 1.0 0.8 0.4 0.4 0.4 0.6 0.52
Zn 2 0.6 0.5 0.4 8.2 0.4 0.4
5 0.5 0.7 0.5 .6 1.1 0.7
1 2.8 2.1 2.2 2.1 .5 2.6 2.3
Cd 2 3.6 1.9 2.6 %,5 2.4 2.6
5 2.5 2.0 2.7 2.4 2.8 2.5
1 25.8 33.0 21.3 20.4 24.6 24.0 24.6
Pb 2 33.0 20.7 24.6 23.1 24.0 25.2
5 24.9 21.0 27.9 25.8 26.4 25.2
1 17.0 15.9 15.6 15.9 16.8 18.2 16.5
Ni 2 16.0 14.9 16.9 15.3 15.5 15.7
5 14.5 15.0 16.5 15.2 16.4 15.5
1 12.0 11.7 10.1 11.8 11.5 10.7 11.2
Cu 2 11.0 11.4 11.4 11.4 10.9 11.2
5 12,0 11.2 11.5 10.9 11.9 11.5
1 14.0 5.8 9.7 4.3 16.2 7.0 8.6
Sn 2 7.5 2.0 4.4 12.0 8.8 6.9
5 6.6 8.2 6.9 5.3 6.6 6.7
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Fig. 3 Impurity contents in pre-and pro-vacuum baked Indium.
HE BEEEC Indum™del W #5942 Sny #e ZAESL doAdAYgesm znHoz
Q1 AL Bolxm Ak B3] Ti, Zn, SnH #& AL £ gee ovlsct
BLEE2 Indium¥#olA 59ppmol A 1 ppmol T 3& Tol A 3AI7 B9k 122 A=
&2, Zn¥t 1.0 ppm9lA 07 ppm, Sne 14.0 ppm E 88U ANEEY 942 532 @ F, 2o
A 6.7 ppm7HA #A2EE & & YA} ol F Wakow o HYE 25Rste o RAeZ ¥Ie
A7 Harman'e] Z#o|A st otdstx2 Zn# zAste] YERQAT o] Adz Ry guRe

133



A7 A A A7 38 A Vol. 7, No. 2, March 1994,

E: 3 3 1388 ¥ £8U E#H Fo g2 Indiumd E+E £48%
Table 3 Metallic impurities in Indium zone refined as a function of the number of zone
passes after vacuum baking.
Element No.| Origin. | Conc.at relative position on zoned length Mean
of zone ((‘onc
passes Ppa) Sample I Sample 11 ppm)
% 3.9 1 1 1
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Fe 0.94 0.89 0.92
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(zone passes : 5, no vacuum baking)



h. -
Lo

3 Za=w, 249 277 4F Ao
oJee AFE BEEO BEST BFUF Ul
Y4, WE nEE A5E 7UP o] P4

a3 4 &9 Indium 2% 9
(a) Indium ¥3& (b) A %9 Indium
(c) EE&EF WHAE Indium

Fig. 4 Evaporated indium thin film surface.
(a) Origin indium (b) After zone refining
(c) Zone refining after vacuum baking.
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