Accepted Manuscript i

Yuefei Ji, Weiping Xie, Yan Fan, Yuanyuan Shi, Deyang Kong, Junhe Lu

PII:
DOI:
Reference:

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL
Degradation of trimethoprim by thermo-activated persulfate oxidation: Reaction ENGINEERING

kinetics and transformation mechanisms JOURNAL °
(@) o

S1385-8947(15)01461-8
http://dx.doi.org/10.1016/j.cej.2015.10.050
CEJ 14326

Chemical Engineering Journal

28 August 2015
19 October 2015
20 October 2015

Please cite this article as: Y. Ji, W. Xie, Y. Fan, Y. Shi, D. Kong, J. Lu, Degradation of trimethoprim by thermo-
activated persulfate oxidation: Reaction kinetics and transformation mechanisms, Chemical Engineering Journal
(2015), doi: http://dx.doi.org/10.1016/j.cej.2015.10.050

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.


http://dx.doi.org/10.1016/j.cej.2015.10.050
http://dx.doi.org/http://dx.doi.org/10.1016/j.cej.2015.10.050

Degradation of trimethoprim by thermo-activated persulfate oxidation:

Reaction kinetics and transformation mechanisms

Yuefei Ji*', Weiping Xie"', Yan Fan®, Yuanyuan Shi®, Deyang Kong®, Junhe Lu “*

* College of Resources and Environmental Science, Nanjing Agricultural University, Nanjing
210095, China

" Environmental Monitoring Station of Yixing, Yixing, Jiangsu, 21400, China

¢ Nanjing Institute of Environmental Sciences, Ministry of Environmental Protection of PRC,

Nanjing 210042, China

* Corresponding author. Tel.: 486 25 84395164; fax: +86 25 84395164.
E-mail addresses: yuefeiji@njau.edu.cn (Y. Ji); jhlu@njau.edu.cn (J. Lu).

" The authors contributed equally to this research.

Abstract

Trimethoprim (TMP) is a dihydrofolate reductase inhibitor that is synergistically prescribed with
sulfonamides to treat infectious disease in humans and animals. The widespread occurrence of
TMP in natural environment may pose ecotoxicological risks to aquatic organisms and microalgae.
In this work, we investigated the kinetics and mechanisms of TMP degradation by
thermo-activated persulfate (PS) oxidation process in aqueous solution. Experimental results
revealed that TMP could be effectively destructed at the temperature range of 50 — 65 °C. Acidic
pH facilitated the degradation of TMP. The pyrimidine moiety in TMP molecule was identified as
the primary reactive site by comparison to substructural analogs. Solid phase extraction (SPE)
coupled with liquid chromatography-electrospray ionization-triple quadrupole mass spectrometry
(LC-ESI-MS/MS) was employed to identify the intermediate products. Thermo-activated PS
oxidation of TMP produced several intermediates via hydroxylation and oxidation with
o-hydroxytrimethoprim (TMP-OH) and a-ketotrimethoprim (TMP=0) being the major products.

Water matrix affected TMP removal significantly, e.g., natural organic matter (NOM) and
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