
Accepted Manuscript

Uranium removal from Pyhäsalmi/Finland mine water by batch electrocoagu-
lation and optimization with the response surface methodology

Elham Nariyan, Mika Sillanpä ä, Christian Wolkersdorfer

PII: S1383-5866(17)30175-2
DOI: https://doi.org/10.1016/j.seppur.2017.10.020
Reference: SEPPUR 14102

To appear in: Separation and Purification Technology

Received Date: 17 January 2017
Accepted Date: 10 October 2017

Please cite this article as: E. Nariyan, M. Sillanpä ä, C. Wolkersdorfer, Uranium removal from Pyhäsalmi/Finland
mine water by batch electrocoagulation and optimization with the response surface methodology, Separation and
Purification Technology (2017), doi: https://doi.org/10.1016/j.seppur.2017.10.020

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.2017.10.020
https://doi.org/10.1016/j.seppur.2017.10.020


  

1 
 

Uranium removal from Pyhäsalmi/Finland mine water by batch electrocoagulation and 

optimization with the response surface methodology 

Elham Nariyana, Mika Sillanpääa,b, Christian Wolkersdorfera,c 

aLaboratory of Green Chemistry, Faculty of Technology, Lappeenranta University of Technology, Sammonkatu 12, 50130 Mikkeli, 

Finland 

nariyanelham@gmail.com 

Mika.Sillanpaa@lut.fi 

bCivil and Environmental Engineering Florida International University 10555 W. Flagler Street, EC 3680 Miami, FL 33174 

cSARChI Chair for Acid Mine Drainage Treatment, Tshwane University of Technology, Department of Environmental, Water and 

Earth Sciences, Private Bag X680, Pretoria 0001, South Africa 

christian@wolkersdorfer.info 

Abstract 

Electrocoagulation was used for uranium removal from Pyhäsalmi, Finland mine water. The 

effect of the electrode type, current density and reaction time was investigated and the removal 

efficiency, isotherms and kinetic data were calculated. Finally, the process was optimized with 

the response surface methodology (RSM) and statistically significant factors, which have an 

effect on the removal efficiency identified. Isotherm studies illustrated that iron–stainless steel 

and aluminum–stainless steel anode/cathode combinations are obeying Langmuir and Temkin 

isotherms, respectively. Kinetic studies showed that the iron–stainless steel and aluminum–

stainless steel anode/cathode combinations are obeying first order kinetics. 

The interactions between current density and reaction time on the uranium removal were 

statistically significant for both, the aluminum–stainless steel and iron–stainless steel 

anode/cathode combinations. Current density was shown to be a significant parameter for iron–

stainless steel and aluminum–stainless steel anode/cathode combinations. However, the 

reaction time was only a significant parameter in the quadratic model for the aluminum–

stainless steel combination. 
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