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Fig. 1 Effect of extraction time on extraction rate of zinc and

cadmium
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Fig. 3 Effect of initial pH value on separation factor of zinc
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Fig. 5 Effect of extractant concentration on extraction rate of

zinc and cadmium
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Fig. 7 Extraction isotherm of zinc
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TRPO; (d) Loaded organic phase containing HA and TRPO
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Fig. 11 Flow sheet for extraction and separation of zinc and cadmium
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Extraction and separation of zinc and cadmium from
ammoniacal/ammonium sulfate solutions

TANG Fu-li, LI Xing-bin, WEI Chang, FAN Gang, ZHU Ru-long, LI Cun-xiong, DENG Zhi-gan

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: The performances of extraction systems, Mextral54-100 (HA) and Mextral54-100+TRPO (HA+TRPO), on
extraction and separation of zinc and cadmium from ammoniacal/ammonium sulfate solutions were investigated, and the
optimal process of zinc-cadmium separation was determined. The results show that high selective extractability of zinc is
achieved with HA+TRPO extraction system at initial pH 7.2, while low extractabilities of cadmium are achieved with
both extraction systems at different pH values. Therefore, it is supposed to extract zinc with HA+TRPO system at initial
pH 7.2, and cadmium is left in the solution as it can not be extracted, which achieves the separation of zinc and cadmium.
For extraction of zinc, the extraction ratio of zinc reaches 99.2% with two extraction stages under the conditions of 0.4
mol/L HA+0.05 mol/L TRPO synergistic extraction system, 25 ‘C, initial pH 7.2, and phase ratio (O/A) 1:1, while the
extraction ratio of cadmium is less than 5%. For loaded organic phase containing zinc, the stripping ratio of zinc is 99.9%
with two stripping stages. The cadmium consisting in extraction raffinate can be recycled by chemical precipitation
method. In this work, by means of selecting the appropriate extraction system and extraction conditions, the best technical
process and parameters for extraction and separation of zinc and cadmium from ammoniacal/ammonium sulfate solutions
are acquired.

Key words: solvent extraction; f-diketone; ammoniacal solution; zinc-cadmium separation
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