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Table 1 Chemical analysis of ion concentrations in

wastewater (mass concentration, mg/L)

CNr Au Cu Pb Fe Zn

2207 1.785 2485 3.99 31.00 0.65
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Fig. 1 Bubbling extraction column for gas-bubble supported
organic liquid membrane extraction at large aqueous-to-oil

phase ratios
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Fig. 2 Effect of volume flowing rate of aqueous feed

solutions on low-concentration gold extraction: (a) 0 mL/min;

(b) 10 mL/min
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Fig. 3 Effect of volume flowing rate of organic phase on

low-concentration gold extraction: (a) 40 mL/min; (b) 20

mL/min
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Fig. 4 Effect of metal ion loading in organic phase on

low-concentration gold extraction: (a) Fresh organic phase; (b)

p(AuN=0.37 mg/L, p(Cu’")=593.03 mg/L
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Fig. 5 Effect of the regenerated organic phase for reusing on
low-concentration gold extraction: (a) Fresh organic phase; (b)

Regenerated organic phase
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Recovery of gold(I) with extremely low concentrations in
cyanide wastewater by bubbling organic membrane extraction at
large aqueous-to-oil phase ratios

LIU Jie!, HUANG Kun' 2, WU Huai-zhi', LIU Hui-zhou"?

(1. CAS Key Laboratory of Bio-based Materials, Qingdao Institute of Bioenergy and Bioprocess Technology,
Chinese Academy of Sciences, Qingdao 266100, China;
2. CAS Key Laboratory of Green Process and Engineering, Institute of Process Engineering,

Chinese Academy of Sciences, Beijing 100190, China;

Abstract: A new bubbling organic membrane extraction at large aqueous-to-oil phase ratios was suggested for recovery
and enrichment of extremely low concentration gold(I) in cyanide wastewaters. The effect from the volume flowing rate
of aqueous feed solution and organic phase, metal ion loading in the organic phase and the regenerated organic phase for
reusing, on extraction of low concentration gold(I) during bubbling organic membrane extraction by quaternary
ammonium salt N263, were investigated. Experimental results indicated that gold(I) cyanides with extremely low
concentrations in wastewaters could be economically recovered and enriched efficiently by the suggested new method.
Gold(I) concentration in the extraction raffinates could decrease to below 0.01mg/L, and the extraction recovery of gold(I)
could reach above 99%. The extraction rate of gold(I) is subject to the volume flowing rate of aqueous feed solutions, the
thickness of the organic liquid membrane layer on the surface of gas bubbles, and metal ion loading capacity in the
organic membrane layer. The present work suggest a new approach for treatment of the wastewaters from gold cyanide
processes.

Key words: solvent extraction; large aqueous-to-oil phase ratios; organic liquid membrane; cyanidation; low

concentration; gold
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