
Accepted Manuscript

Fast and efficient inactivation of antibiotic resistant Escherichia coli by iron
electrode-activated sodium peroxydisulfate in a galvanic cell

Lingling Zhang, Hongkun Ma, Xinmei Huang, Zhengxu Yan, Wei Ding, Zifu
Li, Daqiang Cang

PII: S1385-8947(18)31539-0
DOI: https://doi.org/10.1016/j.cej.2018.08.065
Reference: CEJ 19679

To appear in: Chemical Engineering Journal

Received Date: 10 April 2018
Revised Date: 9 August 2018
Accepted Date: 10 August 2018

Please cite this article as: L. Zhang, H. Ma, X. Huang, Z. Yan, W. Ding, Z. Li, D. Cang, Fast and efficient inactivation
of antibiotic resistant Escherichia coli by iron electrode-activated sodium peroxydisulfate in a galvanic cell,
Chemical Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.08.065

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.cej.2018.08.065
https://doi.org/10.1016/j.cej.2018.08.065


  

1 

 

Fast and efficient inactivation of antibiotic resistant Escherichia coli 

by iron electrode-activated sodium peroxydisulfate in a galvanic cell 

Lingling Zhang
a,b 

, Hongkun Ma
a,b

, Xinmei Huang
b
, Zhengxu Yan

a,b
, Wei Ding

a,b
 , Zifu Li

a,b
, 

Daqiang Cang
 c
 

a
 Beijing Key Laboratory of Resource-oriented Treatment of Industrial Pollutants, Beijing 

100083, PR China 

b
 School of Energy and Environmental Engineering, University of Science and Technology 

Beijing, Beijing 100083, PR China 

c
 School of Metallurgy and Ecological Engineering, University of Science and Technology 

Beijing, Beijing 100083, PR China 

Abstract 

Antibiotic overuse has led to the emergence of antibiotic resistant bacteria. However, 

ordinary disinfection methods are not environment friendly and are inefficient in preventing 

the spread of antibiotic resistant bacteria. Therefore, this study investigated a novel and 

efficient electrolytically enhanced sulfate radical-based advanced oxidation process to 

disinfect antibiotic resistant Escherichia coli (AR E. coli) in aqueous solution. Sterilization of 

AR E. coli using the coupled process of      /peroxydisulfate (PDS) and electrolysis 

treatment of galvanic cell (galvanic cell-    /PDS, named GFP) was evaluated. Various 

process parameters, including temperature, PDS dosage, electrolyte concentration, and   
 

 

concentration, were investigated. The active radicals involved in the GFP process were 

identified, and the changes in cell substances were determined by Fourier transform infrared 

spectroscopy and flow cytometry. Intracellular protein leakage and acute effluent biotoxicity 

were also analyzed to evaluate the performance of the proposed method. The GFP system 

demonstrated a high disinfection efficiency (7.882-log inactivation within 20 min), indicating 

that the novel system is a promising treatment for the removal of AR E. coli in water. 
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