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Abstract

By using thermal decomposition method, the preliminary experiments for recovery of metallic Ga from GaAs scraps produced
in the manutacturing of compound semiconductors were carried out in laboratory(200 g/batch) scales. From these results, decom-
position apparatus with packed tower was constructed in commercial scale(30 kg/batch). The decomposition rate of GaAs
increased with raising decomposition temperature, but the yield of Ga decreased over 1000°C. As a result, the optimum decom-
position temperature was 1000~1050°C when the pressure of decomposition reactor was 2-2.5x102 mmHg, and the yield of Ga
was about 89 wt.%. The commercial decomposition apparatus was designed with packed tower because the partial pressure of
As in vapor state was not reduced even if the temperature of As vapor was decreased. The recovery yield of Ga from GaAs
scraps in large scale experiment showed 99%.
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Fig. 1. Flow Sheet of Ga Recovery from GaAs scrap.
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Table 1. Chemical analysis of LPE Scrap.

Element Fe Cu Pb Mn In
Ga(% As(% Al(% P(%
Sample %) ) ) “ | opm) | pm) | opm) | (opm) | (ppm)
GaAs scrap 63.25 36.53 0.079 0.019 5.4 1.9 <1 0.9 <10
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1. Carbon crucible 2. Packing column 3. Condenser

4. Sample inlet 5. Thermocouple 6. Graphite heating element

7. Dust trap 8. Vacuum pump 9. Temp. controller 10. Temp.
indicator 11. Transformer

Fig. 2. Thermal decomposition apparatus with Packed tower.

2.2. Scale-up A8

MEFH F2E Fig. 20 JEASACE o] A9 &
£ Zo] 30cme] Packed TowerE s ¥h37] 9ol
Azsle] FEEo] Wiks 8 2% - TSR
A FJEs v & UARE AL

3. @2t ¥ D&

Fig. 32 ¥FSAIZE 308, 87] W9 gl 0.01 mmHg
oA Wk %o wWE 348S vhERd Zleolth 900
ol ME F4&o] 10% FEE EUL, 1000~
1050°Col A Hulghg Hold 257} F713te w2t 3
FEE MM ZaTE YEIY ole 5% 4%
< Fale] Y il o] HkE 271 900°C ©l8}
o], AJFFAIME GaAs7t EaHA] B GaAs B
B2 Fusly] fEo Algdr vhe X7t Boli
o wet Hago] Fashes AL 257t SRl wet
AE] F7Ite] Bt ulAet A Fwelr] e
Aoz AlgEr).

Fig. 45 8h3 AIZF 304, 92X 1150 oA W&

J. of Korean Inst. Resources Recycling Vol. 14, No. 2, 2005

100

80 -
§ L
g 60
2
'a L
20
B
S wr
o
= L

20

0 1 1 1 L 1 |

850 950 1050 1150

Temp. (°C)

Fig. 3. Ga recovery vs. reaction temp. (at 2x10" mmHg).
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Fig. 4. The effect of pressure on Ga recovery & residues (at
1050°C).
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Fig. 5. The effect of reaction time on Ga composition in
evaporated substance. (at 1050°C, 2x10"! mmHg).
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Fig. 6. Temperature distribution in the decomposition unit
with packed tower.
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