Accepted Manuscript

Removal of organochlorine pesticides (OCPs) from aqueous solutions using Sep aratmn
hydrogen peroxide, ultrasonic waves, and a hybrid process

BPurification

Matgorzata Kida, Sabina Ziembowicz, Piotr Koszelnik

- Technology:

PIL: S1383-5866(17)31602-7

DOI: https://doi.org/10.1016/j.seppur.2017.10.046
Reference: SEPPUR 14128

To appear in: Separation and Purification Technology
Received Date: 22 May 2017

Revised Date: 17 October 2017

Accepted Date: 23 October 2017

Please cite this article as: M. Kida, S. Ziembowicz, P. Koszelnik, Removal of organochlorine pesticides (OCPs)
from aqueous solutions using hydrogen peroxide, ultrasonic waves, and a hybrid process, Separation and
Purification Technology (2017), doi: https://doi.org/10.1016/j.seppur.2017.10.046

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.2017.10.046
https://doi.org/10.1016/j.seppur.2017.10.046

Removal of organochlorine pesticides (OCPs) from aqueous solutions using hydrogen

peroxide, ultrasonic waves, and a hybrid process

Malgorzata Kidal, Sabina Ziembowicz, Piotr Koszelnik

Department of Chemistry and Environmental Engineering, Faculty of Civil and
Environmental Engineering and Architecture
Rzeszow University of Technology

35-959 Rzeszow, al. Powstancow Warszawy 6, Poland

Abstract

The work detailed here investigated the efficiency of oxidizing technologies in
clearing aqueous solutions of organochlorine pesticides (OCPs), which are known endocrine-
disrupting compounds (EDCs), and an important group of environmental pollutants. The three
processes considered entailed oxidation by hydrogen peroxide or ultrasonic waves, as well as
a combined H>O»/sonication process, with the impacts of time, pH, pesticide concentration
and hydrogen peroxide concentration on TOC (total organic carbon) and pesticide removal all
tested.

Results confirmed the greater effectiveness of TOC decomposition when ultrasonic
waves were assisted by hydrogen peroxide, as opposed to when the process involved
hydrogen peroxide (only after 60 min). At the beginning of oxidation, the hybrid process was
less effective than that using ultrasonic waves alone. A reaction time has a significant impact
on the results. Furthermore, as TOC results failed to offer an accurate reflection of the
removal of individual substances from reaction mixture, chromatographic analysis was also
carried out following the selected processes. An attempt to identify and characterize the
degradation products of the tested pesticides was also made, and most pesticides were found
to have been degraded completely. Chromatograms do not suggest any formation of by-

products during the oxidation process.
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1. Introduction

Due to their wide use in agriculture until about 30 years ago, as well as their chemical

stability, the organochlorine pesticides (OCPs) became ubiquitous pollutants. They are mainly
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