& Desalination and Water Treatment 57 (2016) 11999-12009

¢ www.deswater.com June

(
Taylor & Francis
doi: 10.1080/19443994.2015.1048307 Taylor & Francis Group

Natural radioactivity levels in commercialized bottled drinking water and
their radiological quality assessment

Kh. Asaduzzaman?, F. Mannan®, M.U. Khandaker®*, M.S. FarookS, A. Elkezza®,
Y.M. Amin?, S. Sharma®

"Faculty of Science, Department of Physics, University of Malaya, Kuala Lumpur 50603, Malaysia, Tel. +60184020821;

email: asad.ie.baec@gmail.com (K. Asaduzzaman), Tel. +601115402880; Fax: +60379674146; email: mu_khandaker@um.edu.my
(M.U. Khandaker), Tel. +60193758487; email: yusoffmohdamin@um.edu.my (Y.M. Amin)

YInstitute of Educational Leadership, University of Malaya, Kuala Lumpur 50603, Malaysia, Tel. +60163668052;

email: farhanamannan80@gmail.com (F. Mannan), Tel. +60173884066; email: sharmuco@um.edu.my (S. Sharma)

Faculty of Dentistry, Department of Restorative Dentistry, University of Malaya, Kuala Lumpur 50603, Malaysia,

Tel. +60104347159; email: mohideensf@um.edu.my

Faculty of Dentistry, Department of Prosthetic Dentistry, University of Malaya, Kuala Lumpur 50603, Malaysia,

Tel. +60173939202; email: aeman.elkezza@um.edu.my

Received 27 November 2014; Accepted 30 April 2015

ABSTRACT

This work presents radiological data on most commonly sold bottled water brands in the
urban areas of Bangladesh. A significant fragment of the population use bottled water as
their source of daily water intake. It is known from the literature that some varieties of bot-
tled waters contain natural radionuclides in higher concentration than the traditional
municipal tap water. In this study, concentrations of naturally occurring radioactive materi-
als, particularly 226Ra, ?®Ra, and *°K, and its annual effective dose with its stochastic effects
were determined in available brands of bottled mineral water manufactured in Bangladesh.
The measurement was performed by gamma-ray spectroscopy using a hyper-pure germa-
nium detector. The activity concentration of the radiologically important nuclides ***Ra and
22%Ra were found within the permissible limits of 1 and 0.1 Bql™, respectively, recom-
mended by World Health Organization (WHO) in almost all samples. The annual effective
doses caused by natural radioactivity of ***Ra for the infants (0-1 year) and adolescent
(12-17 year) groups exceeded the recommended WHO guideline level of 0.1 mSv y~' for
drinking water in most of the cases. Particularly for those age groups, the estimated doses
are extremely high. In general, the carcinogenic risk due to natural radioactive doses for all
bottled water samples were found below the acceptable limit of 10>
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