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ABSTRACT

A process has been studied to recover gallium from steelmaking dust which had several hundreds ppm
of gallium. Aqueous solution containing 38 mg/! gallium was obtained by leaching of dust with 2.25 mol/]
sulfuric acid. The leach liquor contained iron and zinc about 1000 times greater than gallium. Gallum was
then concentrated hy ion exchanger of chelating resin with functional group of amino carboxylic acid after
reduction of fertic ion to ferrous ion and pH adjusiment. Gallium was concentrated to be 13 g/ in the resulting
eluate by double ion exchanges. The liquor was further treated to remove impurities by solvent extraction
technique empolying TOMAC as exiractant. The galluim with 99% purity was finally obtainable.
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Table 1. Constituents and compoents of leach liquor
of steelmaking dust.
(S/L: 200 g/, temp.: 130C. time: 3 hr)

Steelmaking Leaching{mg/1)
Metall @ HUSE ) | HOL | HsS05 | NaOH [(NHy),COr*
2y 4)2

Al 9.2 1160 | 792 | 248 0
B 0.9 56| 55| 177 13
Ba 19 7 5| 02 0
Ca| 365 01| 7436 8| 18
Cr 21 a7s| 2| 8| 30
Cu 21 49| 467 63| 116
Fe | 3152 40150 | 48130| 16| 25
Ga 03 5| 45| 1 0
K | 395 1800 | 1930 | 2338 | 2000
Li 13 8 8, 3| 19
Mg| 68 1207 | 1396 0! 82
Mn| 331 6916 | 7231 10 2
Na | 1521 o319 | 2352 — | 5000
Ni 01 sa| 26| 08| 05
Pb | 26 1628 | 1731 4700 | 38
si | 875 850 | 532 1365 0
v 05 97| 24| 16 2
W 28 77| 814| 310| 281
Zn | 1686  |38060 | 38730 | 15040 | 14680
* Conc.: 3N
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Fig. 1. Effect of pH on equilibrium adsorption of metal
ions by chelating resin{MC-75) ((M"*]=1.0g/
dm’, [resin]= 1.0 g;dry resin/50 dm’-soln., at 25
T, for 20 hr). ’
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Fig. 2. Adsorption of metals on the chelating resin(MC-
75) as a function of bed volume.
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Fig. 3. Elution of metal ions from metal-loaded chela-
ting resin(MC-75) (8.V.=25hr %)
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Table 2. Components of leach liquor feed to the co-
lumn and eluate results (S.V.=25hr=D.

[mg/]
} Ga | Fe Zn | Cu
Lezch liquor 38| 43000 39000 440
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Fig. 4. Effect of hydrogen concentration on the extrac-
tion of metal jons with TOMAC ({TOMAC]=0.
1 mol/dm?, [M"];=1.0 g/dn’, at 257, for 3 hr).
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Table 3. Components of solution obtained by solvent
extraction with TOMAC(O/A: 1, Temp.: 25T,
Sharking time: 3 hr).

[rg/]

Ga Fe Zn
Eluate 13000 1100 M0
(eluem: 3.0 mol/f-HCD
Ratfinate m TOMAC extraction 96 1000 0.7
(0.1 molA-TOMAC in xylene)
Stripping sclution Irom TOMAC | 13000 110 17
(stnipping agent: 0.1 mel/i-HCD)
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Fig. 5. Flow-chart of process for recovery of horon
from steelmaking dust.
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