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Table 1 The chemical composition of raw material
JLHR Zn S As Ge Ga In HE

T w /M 43 .1 12.8 5.91 1.46 0.49 0.38 35 .64
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Table 2 Balance sheet metal before and after drying

WE FRe K w fi L SRE /g
Ge /Y In/(pg e ') Ga/(pg+g ') Ge In Ga
HET- 7 600 46 54 1.46 5042 6177 468 1.6166 1.9805
HET I 321 — 1.46 5016 6191 .5 4 6866 1.6101 1.9785
A} - - — — — 100.10% 99 .60% 99 .90%
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Table 3 Acid composition before and after drying comparison distillation residues table
BRIR 53 HT
JFEHE B Pkt /g AN L TR/ (pg e ml )
i35
Ge In Ga
H280. :10¢g ,HCI :40g 10 .89N 39.8 983 .35 882 .1
HCI ;40 §.ON 32.2 765 .96 706 .51
47K 46 54% 10 e
H280: :10g ,HCI :40g 10 .3N 65 .8 1281 .01 843 .59
HCI:40¢ 8 .ON 220 918 .67 843 .59
H2S0: :80g ,HCI :320g BRIV H 5 Kb b R BE ST
_ HCI:320 9.15N 40 .8 2022 .9 1938 .09
HETIEAREK 80 &
HCI:320¢ 9 .04N 32 .6 2210 .68 2141.9
HCI :320¢ 9.31IN 34 4 1710 .88 1705 .38

¥ D w(H2S0:)=98% ;w(HC1H)=31 .4% .
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Table 4 Results of chloride distillation condition tests

Ge b fiL /6 A HEMCE X GeClifP Y As i
1.46 80g T-KH ,HC1:500g , 423 Pt 505 80 .4 5.16g/L
1.46 80g Tkl HC1:450g 4> A 4 < 81.5 7 .43g/L
1.46 80g T, HC1:400g JE S HE 30 min J5 Ik 90.2 FA
1.46 80g Tkl ,HC1:320g ST 30 min JE ik 96.7 KA
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Table 5 lon concentration of the solution during the extraction and stripping

, - BT
WE/Gg+ L) In Ga As Ph Zn Sh
KRR 1.15 1.32 14 4 1.11 110 1.9
AR 1.14 0.0032  0.001 12.28 3.98 109 .9 1.811
JRAEW — 12 .68 15.8 0.91 0.8 0.961
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Table 6 Relationship between pH value and the residual solution and end the concentration of indium
and indium concentrate grade

25 pHH 4.0 4.5 5.0 5.6 6.0
BRI In W /(pg » mL 1) 22 12 4.8 2.3 <0.1
PRGSO % 1.35 0 .86 0.77 0.65 0.59
1.3.3 HAMEN BT JERVEAFE T A 5 &% H=

PR EEOTR S R T R 7 R 7 A
SR B R 1R LA E] 9800 LA IRl R
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Table 7 Indium concentrate leaching results

JLR
T
In Zn Sh As cd Cu Al
WG w0 /20 0.96 7.75 1.12 7.82 0.81 0.98 5.74
BIE w /% 0.2 4.19 8.10 14 .1 0.41 0.52 411
BFHFE M #5798 .3 #597.3 2] 63 291 2597 .5 2597 .3 2596 4
1.3.4 HARYZEHL 50~80 g /L Ja5 AW AS A NETT .
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Table 8 The effect of P204 extraction

JLR
5 VACKE D
In 7Zn Sh As Cd Cu Al
FEAA R 1.54 12.32 0.846 11.2 2.15 1.68 8.46
FEAATT 0.02 11.98 0 .604 11.01 2.144 1.676 8.38

LW 64 .1 3.77 0.408 1.38 0.092 0.077 0.746
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Table 9 GeQO: quality tracking table

JLR i w /0

G
As Fe Cu Pb Ni Co Al
c9—1722 0.1X107° 0.1x10™" 0.8X107° 0.1Xx107° 0.1X107° 0.1X107° 0.6x107"
¢9—1951 1.1X10°  0.1x10" 0.1X10°  0.2X107°  0.1X10° 0.1X10° 0.1X10"
c¢9—2511 0.1X107°  0.1X10°" 0.1X107°  0.1X107° 0.1X10° 0.1X10° 0.1X10°"
c9—2641 0.1X107° 0.1x10™" 0.1x107° 0.1Xx107° 0.1X107° 0.1Xx107° 0.1x10™"
c9—2822 0.1X107°  0.1X107" 0.1X107° 0.1X107°  0.1X10° 0.1X10° 0.1x10"
GB11069—2006 5.0X107° 1.0X10"" 2.0X107° 1.0X107° 2.0X107° 2.0X107° 1.0X107"
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Table 10 Chemical composition analysis of crude gallium

ILE In Ca Ph Sn Cu 7/n Ga
ﬁi w/% 0.002 0.002 0.008 ﬂ%ﬁ,"ﬂ ﬂiﬁ,"ﬂ 0.001 99 .892
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Comprehensive recovery of germanium , gallium indium tailings
from lead and zinc production

WANG Yang , WANG Xiangyang , HUANG Heming
China Germanium Co. , Ltd. , Nanjing 211165, China

Abstract ; In this work , extraction techniques for germanium ,gallium ,and indium from the raw material of
germanium containing high percentages of zinc ,arsenic,gallium , and indium are presented . After distil-
lation of germanium , indium and gallium are kept in the mother solution . Gallium was then extracted by
A, whereas indium by P204. The extraction efficiencies of germanium is larger than 90% . The extraction
efficiencies of gallium is more than 88”0 . The extraction efficiencies of indium is more than 90 .

Key words : germanium ;gallium jindium ;extraction efficiencies ;extraction



