
Accepted Manuscript

Investigation of the kinetics and the morphology of cementation
products formed during purification of a synthetic zinc sulfate
electrolyte

Toni Gutknecht, Yu Cao, Yuda Colombus, Britt-Marie Steenari

PII: S0304-386X(18)30168-3
DOI: doi:10.1016/j.hydromet.2018.09.007
Reference: HYDROM 4904

To appear in: Hydrometallurgy

Received date: 23 February 2018
Revised date: 6 August 2018
Accepted date: 14 September 2018

Please cite this article as: Toni Gutknecht, Yu Cao, Yuda Colombus, Britt-Marie Steenari
, Investigation of the kinetics and the morphology of cementation products formed during
purification of a synthetic zinc sulfate electrolyte. Hydrom (2018), doi:10.1016/
j.hydromet.2018.09.007

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.hydromet.2018.09.007
https://doi.org/10.1016/j.hydromet.2018.09.007
https://doi.org/10.1016/j.hydromet.2018.09.007


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

Investigation of the Kinetics and the Morphology of Ce mentation Products Formed During 

Purification of a Synthetic Zinc Sulfate Electrolyte  
 

Toni Gutknecht
1
, Yu Cao

2
, Yuda Colombus

1
, Britt-Marie Steenari

1
 

 
 
1
 Industrial Materials Recycling, Department of Chemistry and Chemical Engineering, Chalmers 

University of Technology, Kemivägen 4, 412 96 Gothenburg, Sweden 
2
 Department of Industrial and Materials Science, Chalmers University of Technology Hörsalsvägen 

7B, 412 58 Gothenburg, Sweden 
 

 

 
In zinc production, the purity of incoming zinc solution is of great importance. The presence of cobalt 
in the electrolyte used for zinc production lowers the current efficiency of zinc deposition and affects 
the purity of the zinc product. For this reason, cobalt must be removed from the electrolyte prior to 
zinc electrowinning. Cobalt removal is commonly achieved by the addition of metallic zinc dust 
through a process called cementation. The mechanism by which cementation occurs is not well 
understood. Parameters, such as cementation time, temperature, solution pH, concentration of 
activators, concentration of zinc ions in the electrolyte were investigated in this study. It was 
concluded that cobalt cementation could be described by a first order rate equation with an activation 
energy of 45 kJ/mol. Temperature played a significant role on the kinetics while the presence of 
hydrogen, intermediate compound formation, and zinc ions inhibited the cobalt cementation. Cu/Sb 
activators were cemented within the first 90 seconds and gave synergistic effect on cobalt cementation.  
Surface compounds on the cementation product were identified as mainly Zn(OH)2 and ZnSO4. 
Redissolution of cobalt did not occur from cemented cobalt but from dissolution of intermediate 
Co(OH)2 and CoSO4 salts.  
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