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Solvent extraction of zinc from
Zn(II )-NH; complex system by new extractant YORS
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JIN Sheng-ming, FENG Rui-zhu, WU Sheng-nan

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: In order to enrich the zinc concentration in ammoniacal leaching solution of low grade of zinc oxide ores,
2-acetyl-3-oxo-dithiobutyric acid-myristyl ester, a new extractant, named as YORS, was used to extract zinc ion from
Zn(I1)-NHj; solutions. The results show that the average extraction ratio of zinc is larger than 97% and the distribution
ratio of zinc can reach 41.74 under the following optimum conditions: organic phase composition 50%YORS+45%H
(diluent)+5%P (additive), phase ratio V(A)/V(O) =2:1, temperature 298.15 K, agitation time 5 min, total ammonium
concentration 2 mol/L, initial pH value 9~11. YORS extractant and loaded organic phase was characterized by FTIR and
UV spectra to determine their molecular structures, respectively. It is demonstrated that the f-diketone of YORS reacts
with free bivalent zinc ion to form coordination compound during zinc solvent extraction, but zinc ammine complexes are
not co-extracted.
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Fig.1 Molecular structure of new extractant 2-acetyl-3-oxo-

dithiobutyric acid-myristyl ester
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Table 1 Physical properties of new extractant 2-acetyl-3-oxo- dithiobutyric acid-myristyl ester

Relative molecular . 3 Phase state
Density/(kg'm )

mass (Room temperature)

Stability Note

345-429 1 200—1 300 Orange liquid

Easily decomposing under light or ~ Water content controlled by

high temperature dehydration process
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Fig.2 Effect of concentration of extrant in different extraction

systems on extraction rate of zinc
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Fig.3 Effect of total ammonia concentration on extraction rate

of zinc
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Fig.4 Effect of initial pH value on extraction rate of zinc
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Fig.5 Effect of agitation time on extraction rate of zinc
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Fig.6 Effect of extractant concentration on extraction rate of

zinc
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Fig.7 Effect of temperature on extraction rate of zinc
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Fig.8 Effect of phase ratio V(A)//(O) on extraction rate of

zinc
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Table 2 Results of Zn solvent extraction by YORS extractant

under optimum conditions

. Clarification and
No. Extraction rate of Zn/% D .
separation rate

1 98.19 54.25 Quick
2 97.53 39.49 Quick
3 97.12 33.72 Quick
4 97.53 39.49 Quick
Average 97.59 41.74 -
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Fig.9 FTIR spectra of extractant and load organic phase:
(a) Extractant; (b) Zn( Il )-NH;3-(NH4),SO4-H,0; (¢) Zn(II)-
NH;-NH,CI-H,0; (d) Zn( IT)-NH;-(NH,),CO;-H,0
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200 250 300 350 400 450 500
Wavelength/nm
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Fig.10 UV-Vis spectra of extractant and load organic phase:
(a) Extractant; (b) Zn(II)-NH;-(NH,),CO5-H,0; (¢) Zn(II)-
NH;-NH,CI-H,0; (d) Zn( IT)-NH;-( NH,4),SO4-H,0
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Fig.11 Molecular structure of extracted species
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