Author’s Accepted Manuscript

ok Applied Radiation and
Isotopes

imerman, NIST, Gaithersburg, MD, USA

Efficient Degradation of Butylparaben by Gamma 5 -
Radiolysis

Jhimli Paul Guin, Y.K. Bhardwaj, Lalit Varshney

ScienceDirect.

www.elsevier.convlocate/apradiso

PII: S0969-8043(16)31097-1
DOI: http://dx.doi.org/10.1016/j.apradiso.2016.12.025
Reference: ARI7688

To appear in:  Applied Radiation and Isotopes

Received date: 2 April 2016
Revised date: 1 September 2016
Accepted date: 18 December 2016

Cite this article as: Jhimli Paul Guin, Y.K. Bhardwaj and Lalit Varshney,
Efficient Degradation of Butylparaben by Gamma Radiolysis, Applied Radiatio.
and Isotopes, http://dx.doi.org/10.1016/j.apradiso.2016.12.025

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/apradiso
http://dx.doi.org/10.1016/j.apradiso.2016.12.025
http://dx.doi.org/10.1016/j.apradiso.2016.12.025

Efficient Degradation of Butylparaben by Gamma Radiolysis

Jhimli Paul Guin®, Y. K. Bhardwaj and Lalit Varshney
Radiation Technology Development Division,
Bhabha Atomic Research Centre, Trombay, Mumbai-400 085, India
“Corresponding author
[E-mail: paul.jhimli@gmail.com; Tel.: +91 22 2559 0175; Fax: +91 22 2550 5151]
Abstract

Gamma radiolysis and ozonolysis are two competitive advanced oxidation processes for
degradation of organic pollutants present in the ground water. In this paper, the gamma radiolytic
degradation of an emerging organic pollutant Butylparaben (BP) in aqueous solution has been
investigated for the first time at different absorbed doses. The effect of the absorbed dose rate in
the degradation and mineralization of BP has been investigated. About 65 % mineralization of
BP was observed at absorbed dose of 70 kGy and dose rate of 0.7 kGy h™. Interestingly, turbidity
appeared in the solution during radiolysis at doses higher than 2 kGy, which disappeared again at
very higher dose (~90 kGy) making the solution again transparent. At lower dose rate of 0.175
kGy h™* the turbidity was appeared at much lower dose about 1 kGy. However, the dose rate
showed no effect in the dose of the disappearance of the turbidity. The hydrophobic fragments
insoluble in water were generated during the initial stage of gamma radiolysis and those were
completely mineralized to CO, and H,O by direct absorption of gamma radiation. About 90 kGy

dose was required to achieve ~90% mineralization of BP. On the contrary, maximum 50%
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