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Di-2-ethylhexyl Di-thiophosphoric Acid in Kerosene
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The extraction of indium(l]]) from sulfuric acid solutions by di-2-ethylhexyl di-thiophosphoric acid
(DEHDTPA, SH) diluted in kerosene was investigated under various aqueous conditions. The distribution ratio
decreases monotonically with increasing aqueous acidities. In addition, the extraction with increasing of indium
concentration was studied under definite sulfuric acid concentration. It was found that indium is extracted as
a1 : 3 =metal : reagent complex.

Infrared and high resolution nuclear magnetic resonance spectra were also studied for the extracted organic
phase in order to elucidate the extraction mechanism. As the results, the following equation is given for the
extraction of Indium(Ill) by DEHDTPA

3+ N
In(a) + 3(SH)(0) = InSa(O) + 3H(a)

where S is the anion (CgH,,0), PS;.

Furthermore, extraction of zinc(Il), cadmium(Il), iron(1l) and gallium(Il) by DEHDTPA were carried out
under various sulfuric acid concentrations. The separation factors can be accurately estmated on the basis of
distribution ratios. It is apparent from the separation factors that separations of indium from zinc, iron and
gallium are feasible, but that from cadmium is difficult.
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Fig. 1 Extraction of Indium(Ill) from sulfuric acid solution by
DEHDTPA in kerosene (numerals on curves are
DEHDTPA concentrations, mol dm™2).

Table 1 Variation of molar ratio for Indium extracted with
0.05 mol dm~* DEHDTPA.

[In]() [In ] (o) Molar ratio

mol dm~2 mol dm™2 [DEHDTPA]/[In] (o)
0.009 0.0087 5.7

0.016 0.011 4.5

0.035 0.016 3.1

0.056 0.019 2.6

The subscripts(o) and (a) stand for organic and aqueous phase
respectively.
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Fig. 2 Distribution ratio of indium extracted from sulfuric acid
solution with 0.05 mol dm~* DEHDTPA in various
diluents (o C;H,, e C,H,;OH, 2 CCl,, @CHCl,,
oC,H,, 2 CH,CO,(CH,),CH,, a C;H,CH,,

@ CH,Cl, ©0-C;H,(CH,),).
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Fig. 3 Distribution ratio of indium with 0.05 mol dm-3
extractants in kerosene (o, 4 and o represent DEHDTPA
DTMHPA and DEHPA, respectively).
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Fig. 4 IR spectra of the organic extracts indium(Ill) from aqueous
solutions containing various concentrations of DEHDTPA
in carbon tetrachloride (numerals on curves represent
indium concentrations 1: 0.1 mol dm~* DEHDTPA alone,
2: 0.02 mol dm~? In(II), 3: 0.06 mol dm™3 In(II),

4: 0.1 mol dm~3 In(I)).
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Fig. 5 NMR spectra of organic phase for the extraction of indium(II)
with 0.1 mol dm~* DEHDTPA in carbon tetrachloride.
a: DEHDTPA alone.
b: Extract of indium in 0.1 mol dm™2 sulfuric acid
containing 0.1 mol dm~? In(III).
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Fig. 6 Extraction of zinc(Il), cadmium(I), iron(I), gallium (1) and
indium(III) from sulfuric acid solution by 0.05 mol dm~3
DEHDTPA in kerosene (0,4, ¢, 0and e represent In, Zn,
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Table 2 Typical composition of sulphuric acid leach liquor of
the residue discharged from zinc production process.

In Ga Zn Fe Al Pb Cu

Metal quantity

g.dm-> 025 025 400 40 40 — —

Table 3 Recovery of In(Ill) from sulfuric acid simulation solution
of 0.5 mol dm~? with 0.05 mol dm~® DEHDTPA
diluted in kerosene.

Metal concentraction | Amount of metal Percentage
Metals in the simulation recovery of recovery
(g:dm™?) (g:dm~?) (%)
In 1.15 1.12 97.4
Fe 2.80 —- 0
Zn 1.64 — 0
In 0.57 0.55 96.5
Fe 2.80 — 0
Zn 1.64 — 0
Pb 0.05 — 0
Cd 0.05 0.048 96.0
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