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GeO, + CO=—=GeO+ CO, 3

InyO5 + 3C=—=2In+3CO

In,0; + 3C0=—=2In + 3CO 5
1

1

Table 1 Distribution of Ge and In in smelting products from the closed blast furnace

w Ge % 100 65.14 24.58 8 2.28
w In % 100 60 30 2~3 5 1~2

1.2
w Ge =0.0105% w In =0.0175%

2

Table 2 Grades of Ge and In in by — products in refining process of coarse zinc

B B
w Ge % 0.03~0.05 0.045 0.31 0.021
w In % 0.03~0.05 0.0103 0.31 0.0888 1.01

2 75.68% 35.71% 22.26% 11.91%
2.06% 52.38%

Ge 0.5% ~2.5% In0.5%—~1.5%

0.3%~0.5%
1.3 B 2
B 0.8%~1.0%.

30%.
2In+6NaOH + 3 20, ==2Na; InO; + 3H,0 6
Na3InO; + 3H,0=—In OH ; + 3NaOH 7
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Fig.1 Flowsheet of abstracting germanium and indium by distillation — extraction method
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9 mol 100~110C
0C 1:6.5
78% .
GeO, + 4HCl =—=GeCl, + 2H,0 8
Ge + 2Cl, =—GeCly
GeCly + 2+ n H,O=—GeOs; nH,0+4HCI 10
2.1.3
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TBP Py
TBP
. Py
6 mol L 100 g L .
w >99 %
83%.
InCl; + H;O" +Cl™ +3TBP== H;0 3TBP InCl, 11
H;0 3TBP InCl, =—=3TBP + InCl; + H,O+ HCl 12
3 H,A, +InCl;=—— InAz; 3HA + 3HCI 13
InA; 3HA +4HCI=——=HInCl, +3 H,A, 14
InCl; + Al=——=In+ AICl; 15
2.2 B
B
92% ~94% .
Cu As Sn Sb Fe Cd
w>98% . 85% . 4
In, O3 + 3H,SO, =—In, SO, 3 +3H,0 16
In, SO, 3+2Al1=—=2In+AlL SO, ; 17
2.3
0.3% ~0.5% . 2~3
100~120g L 0.8~1.5¢g L
90% . Pay4
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Fe? " 99 % 100~120 g L
w >99% 85% 80~ 110
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Enrichment and comprehensive recovery of
germanium and indium in smelting process of the closed blast furnace

WU Cheng-chun
Maba Branch of Shaoguan Metallurgical Plant  Shaoguan 512024 China

Abstract During smelting lead and zinc in the closed blast furnace germanium and indium were
enriched in vacuum slag and indium was also enriched in bottom lead from B column and rough
lead. First germanium was recovered from the vacuum slag by the chlorinated distillation and
then its residual solution was extracted with TBP and Py, to recover indium. The recoveries of Ge
and In were over 78 % and 83% respectively. By the process of collecting In with alkali fusion to
creat residue removing alkaline with water wash and leaching indium with mixed acids indium
was recovered from bottom lead of B column and its recovery was 85% . By the process of leaching
with sulphuric acid curing removing impurities by replacement with iron filings and enrichment
by Py extraction indium was recovered from the smoke dust of reverberatory furnace and its re-

covery was about 85% .

Key words blast furnace smelting germanium indium recovery lead metallurgy zinc metal-

lurgy



