12 Vol.12 D M Special
200 2 9 JOURNAL OF GUANGDONG NON-FERROUS METALS Sep. 2 0 0 2

1003—7837 2002 Dissipated Metals Special—0021—08

1. 410083
2. 615205
“ — " 10
5.0% 0.0325% 0.162% .
1 G _ »
5.0%
00126604 .7 89.92%
~100% 96.80% 92.52%.
1
1.1
—0.180 mm 3:2
1~4

Zn 58.059 ¢ L H,SO, 150.514 g L.
1.2




22 2002
1
Table 1 Chemical compositions of zinc roasting sand and its smoke dust
w %

Zn Cd Pb Cu Ni Co Ga Ge In
67.66 0.95 0.91 0.10 0.0014 0.0012 0.0018 0.0092 0.00017
62.92 0.93 1.16 — — — 0.0031 0.0067 0.00022

w %
CaO ALO; MgO Fe Ag S Cl SiO,
0.81 0.72 0.40 2.43 0.0148 1.73 0.0068 4.25
— — — 2.71 0.027 3.27 — —
2
Table 2 Analysis of zinc phase of zinc roasting sand and its smoke dust
Zn w %
7ZnO ZnS0O, 7nS Zn0O Fe,05 Zn0O SiO, >7n
63.20 0.62 1.46 1.94 0.41 67.66
55.87 4.33 0.58 1.69 0.45 62.92
3
Table 3 Size analysis of zinc roasting sand
mm
+0.425 0.425~0.180 0.180~0.150 0.150~0.098 0.098~0.075 —0.075
w % 19.25 17.25 27.25 19.70 13.00 3.82
4
Table 4 Compositions of experimental mixtures
Zn Cd Pb Cu” Ni* Co” Ca Ge In
w % 65.022 0.942 1.010 0.100 0.0014 0.0012 0.0023 0.0071 0.0002
CaO*  ALO;"  MgO* Fe Ag S Cl* SO, "
w % 0.810 0.720 0.400 2.382 0.023 2.346 0.068 4.250
*
2 2~4
2.1

MeO GGOZ + H2504 :H2 G€O3 + MGSO4
MeO GGOZ + 2HQSO4 =G€OSO4 + MGSO4 + 2HQO

pH

m Ge m Fe
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Fig.1 Process flowsheet of bench — scale test for enrichment of germanium in the hot
acid leaching and zinc — smetling process by the iron vitriol method
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Fig.2 Effect of mass ratio of Ge to Fe on the loss of

Ge in supernatant liguid
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Fig.3 Effect of mass ratio of Ge to Fe on the super-

natant rate in neutral leaching procedure
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Fig.4 Effect of time and monovalent cation on the
jarosite precipitation
pH 1.0~1.5 F&°
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3
10 kg —0.180 mm
4. 10
3.1
100 L t=60C
0.5h pH. Zn75.01 g L Fe1.1966 g L
Ge2.62 mg L
Zn75g L H,SO,105g L Fe  m Ge m Fe <1 25
75C 1.5h m Ge m Fe <1 25 pH5.0~5.2
8:1 Mn 49.74% 1.4% 3 5 g L 800 mL 10 g L
800 mL —0.150 mm pH 5 min 3
3.2
50 L . 70 £5C
2 h 20g L 5 min 3 800 mL 300 mL. 5¢ L

Zn 83 g L HzSO4
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100 g L Fel0 g L Ge17.8 mg L. 2~10 1~9
3.3
S50 L .
80~85C 2.5h 2:1 5 min
400 mL 5¢g L Zn50~59¢g L H,SO, 150 g L 5
10% .

3.4

50 L m Ge m Fe

% 7Zn59.77 60.14 Fe 10.65 11.02.

95C t=3 h pH<1.5 K;S0, /n<<120 g L. —0.180mm
pH 5 min 3 10 g L H,SO, 3
3~5 10% .
4
4.1
69 % Zn 157.12 g L. 5
Ge 2.62mg L 10 23.2mg L
3 .5
Ge 10 Ge 5 pH
9 3.933%
96.07% . Zn 157.12 g L.
5

Table 5 Compositions of the neutral leaching agent and the neutral leaching supernatant liquid

pFe g L! o Ge mg L1 Pganil 211?1 p Ge mg L' Ge %

1 1.196 2.620 160.31 0.0297 0.482 2.630
2 1.902 5.260 163.90 0.0698 0.200 1.660
3! 3.260 9.010 157.99 0.2500 0.605 3.660
4 3.261 9.010 147.74 0.0407 0.610 7.890
5 1.957 13.330 147.72 0.2670 1.995 26.140
6 2.390 13.360 154.65 0.0267 0.385 2.370
7 1.087 15.175 171.61 0.0350 0.540 4.560
8 2.090 14.650 150.53 0.0233 0.105 0.940
9 2.323 20.200 149.45 0.0850 0.075 0.096
10 1.980 23.200 156.44 0.0977 0.798 7.730
13 2

=
[}

1 Zn95.82 g L Fe10.54 g L Ge . 6
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. 6 16.38
mg L 52.4 mg L. 80.09% .

6
Table 6 Resutls of the low acid leaching

gL'
%
7n Fe H, SO, Ge mg L!
1 79.04 144.25 7.500 15.83 16.38
2 69.78 128.96 8.150 28.50 12.40
3 78.46 176.75 11.200 15.71 21.40
4 85.71 139.75 12.610 30.98 25.32
5 88.76 128.45 7.610 27.92 30.76
6 80.00 152.08 2.270 8.26 28.56
7 65.79 147.46 5.870 10.03 30.24
8 84.54 144.10 7.790 12.65 35.00
9 81.05 141.93 8.023 21.81 35.44
10 87.78 137.62 7.440 20.07 52.40
4.3
7 7 6 8
. 7
0.0325% 0.162% 56.075%
90.47% 9
92.90% 93.26% 10 100 % 10
97.07%.
7
Table 7 The compositions of high acid leached liquid and leached residue and incoming residue rates of Ge and Ag
o gL! % %
Zn Fe H, SOy Ge mg ! Ph Ag Ge Ag Ge
1 90.94 6.85 80.25 14.40 9.450 0.1860 0.0261 68.435 24.110
2 — — — — 7.998 0.1660  0.0264 85.26 43.740
3 134.62 12.61 68.93 22.12 8.594 0.1897  0.0300 86.26 44.020
4 93.51 7.45 84.64 17.80 7.587 0.1643  0.0350 88.7 61.040
5 81.18 7.065 92.93 22.68 9.070 0.1790 0.0417 55.696  41.913
6 116.12  11.09 64.57 30.24 8.300 0.1740  0.0291 93.95 50.770
7 109.67  8.60 64.57 23.76 5.510 0.1050  0.0309 83.22 79.180
8 99.99 8.14 88.13 20.40 7.850 0.1544  0.0276 84.39 48.800
9 93.01 7.09 81.15 33.60 7.470 0.1494  0.0460 93.26 92.900
10 90.85 8.02 94.67 32.40 9.050 0.1695 0.0320 165.56  101.130
103.11 8.74 78.57 — 8.020 0.1620  0.0325 90.47 56.075
4.4
8 8

Ge 0.0037% 8% 6.60%
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96.72%  94.92%.

25.03%.

8

7.60%

81.06%

Table 8 Compositions of the solution after precipitating jarosite and the jarosite residue

g L7! % %
Zn Fe Ge ;1 H:,S0, Zn Fe Ge K2 7n Fe Ge
mg L
1 141.29 3.43 32.36 20.58 8.399 26.680 0.0001 6.23 0.0735 4.68 0.00642
2 142.32 1.42 16.04 21.64 12.927 28.828 0.0006 6.73 1.645 80.922 0.7513
3 116.12 1.52 10.72 10.00 7.177 29.490 0.0052 6.88 0.331 31.743 2.27
4 135.64 1.957 23.56 16.64 11.255 25.899 0.0072 6.04 2.375 91.987 16.32
5 139.24 3.26 34.48 20.07 9.231 26.732 0.0108' 6.24 3.142 185.51 36.71
7 100.05 1.71 26.66 13.03 1.740 28.270 0.0035 6.60 0.0853 37.85 1.55
8 — 2.093 32.32 15.71 6.440 28.607 0.0030 6.68 0.774 83.124 3.235
9 117.20 1.86 39.20  17.02 6.300 28.425 0.0034 6.63 10.51 98.84 5.594
10 122.04 1.744  46.48 16.14 7.640 28.710 0.0062 6.70 13.864 114.85 10.88
124.12 1.995 — 15.855 7.987 28.290 0.0037 6.60 3.28 81.06 5.08!
Ge
2 K
5
1
0.03% .
2 m Ge m Fe <1 25
5% 6%.
3 90 % 0.15%.
98.94% 96.15%.
5
1 et al. J. 2000 19 2
43 —47.
2 M . 1985.
3 M . 1988.
4 M . 1975.
5 — ] 2000 20 1 44—
46.
6 M . 1991.99.
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Study on enrichment of germanium
in hot acid leaching and zinc-smelting with iron vitriol method

HE Jing' LU Jun-le! LIU Zhong-ging® TANG Mo-tang' YANG Sheng-hai' YAO Wei-yi'! CHEN Hui-guang'

1. Department of Metallurgy Science & Engineering Central South University of Technology
Changsha 410082 China 2. Huidong Lead-Zinc Mine of Sichuan Province Xichang 615205
China

Abstract The bench-scale experiment was conducted for enrichment and recovery of germanium
in hot acid leaching and zinc-smelting with iron vitriol method. The flowsheet is smoothly during
10 periods of cyclic test. The loss of Ge in halotrichite residue was less than 5.0% precipitating
iron by using ferric potassium alum instead of common Na or ammonium alum. Ge and Ag were

all enriched in the high acid leaching residue and their grades are 0.0325% and 0.162% re-

spectively.

Key words acid leaching iron vitriol method up grade germanium

11111111111 - 1111 - 1111 - 1111 - - 11 111111 -1 -

. CVD



