
Accepted Manuscript

Effect of pH on the selective separation of metals from acidic wastewater by
controlling potential

Weifeng Liu, Baiqi Sun, Duchao Zhang, Lin Chen, Tianzu Yang

PII: S1383-5866(17)34197-7
DOI: https://doi.org/10.1016/j.seppur.2018.05.049
Reference: SEPPUR 14634

To appear in: Separation and Purification Technology

Received Date: 21 December 2017
Revised Date: 19 May 2018
Accepted Date: 20 May 2018

Please cite this article as: W. Liu, B. Sun, D. Zhang, L. Chen, T. Yang, Effect of pH on the selective separation of
metals from acidic wastewater by controlling potential, Separation and Purification Technology (2018), doi: https://
doi.org/10.1016/j.seppur.2018.05.049

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.seppur.2018.05.049
https://doi.org/10.1016/j.seppur.2018.05.049
https://doi.org/10.1016/j.seppur.2018.05.049


  

Effect of pH on the selective separation of metals from acidic 

wastewater by controlling potential 

 

WEIFENG LIU 
a1,b

,BAIQI SUN 
a
, DUCHAO ZHANG 

a
, LIN CHEN 

a
,  

TIANZU YANG 
a
 

a. School of Metallurgy and Environment, Central South University, Changsha 410083, China. 

b. E-mail address: liuweifeng@csu.edu.cn . 

Highlights:  

1.An art of metal selective separation from waste-water by potential control was 

proposed. 

2.3D E-pH diagram of Cu-Co-Zn-Mn-S-H2O system was plotted by thermodynamic 

calculation. 

3.Cu could be selectively separated from other metals by sulfide precipitation. 

4.Co and Zn were separated by xanthate precipitation which was affected by pH 

value. 

 

Abstract: In the face of difficulties in separating similar metals from acidic 

wastewater, a new process is proposed to selectively separate metals from acidic 

wastewater by controlling potential. In this paper, the effect of pH value on 

precipitation ratio and separation efficiency is investigated. Through thermodynamic 

calculations, a 3D E-pH diagram of the Me-S-H2O system was plotted. The results 

reveal that rising pH value is helpful for metal precipitation, but high pH value may 

cause co-precipitation of metals impurity. The crystallinity and size of precipitates are 

obviously affected by pH value. Co can be effectively separated from Zn by xanthate 

precipitation under controlling potential, and the xanthate dosage is dependent on pH 

value. Mn-inclusions appear in Zn-precipitate due to high Mn
2+

 concentration. The 

optimal pH value for Cu
2+

, Co
2+

, and Zn
2+

 precipitation were 1, 2, and 2, respectively. 

Mn
2+

 could be recovered by carbonate precipitation from the solution after Zn 

removal. Cu
2+

, Co
2+

, Zn
2+

, and Mn
2+

 precipitation ratios reached to 99%.    
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