
Accepted Manuscript

Electrochemical behaviour and degradation of methyl parathion
on platinum electrode

Tomáš Loučka, Marek Došek, Sylvie Kříženecká, Pavel Janoš

PII: S1572-6657(18)30471-5
DOI: doi:10.1016/j.jelechem.2018.07.005
Reference: JEAC 4155

To appear in: Journal of Electroanalytical Chemistry

Received date: 12 March 2018
Revised date: 12 June 2018
Accepted date: 3 July 2018

Please cite this article as: Tomáš Loučka, Marek Došek, Sylvie Kříženecká, Pavel Janoš
, Electrochemical behaviour and degradation of methyl parathion on platinum electrode.
Jeac (2018), doi:10.1016/j.jelechem.2018.07.005

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.jelechem.2018.07.005
https://doi.org/10.1016/j.jelechem.2018.07.005


AC
C

EP
TE

D
 M

AN
U

SC
R

IP
T

  Electrochemical behaviour and degradation of methyl parathion on platinum 

electrode 

Tomáš  Loučka, Marek Došek, Sylvie Kříženecká and Pavel Janoš 

Faculty of Environment, J.E. Purkyně University in Ústí nad Labem, Králova výšina 7, 400 96 Ústí n. L., Czech Republic 

Abstract 

 Methyl parathion adsorption from the solution of 0.5 M H2SO4 (M = mol dm-3) on the 

surface of platinum electrode has be proven. When Pt electrode covered by adsorbed product 

is cycled between potentials of 0.4 V to -0.23 V, the split of adsorbed molecules of methyl 

parathion occur and molecules of p-nitrophenol are released. We assume that molecules of 

methanol are also released besides p-nitrophenol and molecules of methylthiophosphoric acid 

remain adsorbed on the surface of the platinum electrode. If oxidation of adsorbed product is 

realized by cycling between potentials of -0.23 V to 1.32 V, the split of adsorbed molecules of 

methyl parathion occur and molecules p-nitrophenol and methanol are released. The adsorbed 

methylthiophosphoric acid is completely mineralized. Degradation of methyl parathion was 

observed in the electrochemical cell with separated electrode compartments. After 12 hours of 

cycling between potentials of -0.23 V to 1.32 V, the concentration of the methyl parathion 

decreased to 2.5% of starting value (5.3×10-5 M). 
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1. Introduction 

 During last years, serious attention has been given to processes of destruction of toxic 

compounds. These are not only high-temperature incineration processes, but also processes 

using UV light and hydrogen peroxide [1-3], mercury promoted hydrolysis [4], reactive 

sorbents based on some (nano)crystalic metal oxides as CeO2 [5] and other processes. There 

has recently been a growing interest in the processes of degradation of hazardous substances 

by electrochemical oxidation. Electrochemical oxidation can be carried out with a hydroxyl 

radical, which is generated by oxidation of water [6-8] or by previously generated oxidation 

agent like hydrogen peroxide [8,9] or Fenton agent [10,11]. 

 The possibility of degradation by electrochemical oxidation was verified for example 

for phenol [6,10,12], pentachlorophenol [11], chlorobenzen[10], 1,4-benzoquinone[13], for 

pesticides metholachlor [2], methyl parathion [2,4,14-16]. Electrochemical oxidation was 

successfully verified even for treatment of textile dye wastewaters [17], tannery waste 

liqouors [18], sewage wastewaters [19], olive oil wastewaters [20] landfill leachate [21]  

leachate from a domestic solid waste sanitary landfill [22] or treatment of plant waste leachate 

[16]. Anodic oxidation was performed on various anode materials – Ti/SnO2 (Ti covered by 

layer of the SnO2) [12, 13, 23-25], Ti/IrO2 [12,13,23], graphite [19], Ti/PbO2 [21, 24, 25], 

Ti/(TiO2+RuO2) (Ti covered by a layer of binary oxides Ru and Ti, the so called DSA® , 

dimensionally stable anode) [21], SPR anode (Ti covered by layer of Sn, Pd and Ru oxides 

[21], but usually Pt or Ti/Pt anodes are used [6,10,14-18,20,22-25]. 
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