Accepted Manuscript AT

JOURNAL

Nanoparticles and core-shell nanocomposites based new generation water
remediation materials and analytical techniques: areview

Sheenam Thatai, Parul Khurana, Jyoti Boken, Surendra Prasad, Dinesh
Kumar

PIl: S0026-265X (14)00050-2

DOI: doi: 10.1016/j.microc.2014.04.001
Reference: MICROC 1932

To appear in: Microchemical Journal

Received date: 24 March 2014
Accepted date: 1 April 2014

Please cite this article as: Sheenam Thatai, Parul Khurana, Jyoti Boken, Surendra
Prasad, Dinesh Kumar, Nanoparticles and core-shell nanocomposites based new gener-
ation water remediation materials and analytical techniques: a review, Microchemical
Journal (2014), doi: 10.1016/j.microc.2014.04.001

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.microc.2014.04.001
http://dx.doi.org/10.1016/j.microc.2014.04.001

Nanoparticles and core-shell nanocomposites based new generation water

remediation materials and analytical techniques: a review

Sheenam Thatai?, Parul Khurana?, Jyoti Boken®, Surendra Prasad’®, Dinesh Kumar?®
®Department of Chemistry, Banasthali Vidyapith, Banasthali -304022, Rajasthan, India
®School of Physical Sciences, Banasthali Vidyapith, Banasthali -304022, Rajasthan, India

“School of Biological and Chemical Sciences, Faculty of Science, Technology and Environment,
The University of the South Pacific, Private Mail Bag, Suva, Fiji

ABSTRACT

Nowadays water, food and medicinal qualities have been allied with the social development
index. Some heavy metals and toxicants are notorious and contaminating water as well as food
chain with high toxicity and carcinogenicity. The promising avenues of research involve the use
of nanoscale metal particles in the detection and remediation process, due to their vast array of
useful properties possessed by the nanoparticles. The plasmonic nanomaterials have become
good candidates to improve water, food, environment and medicinal quality. Nanotechnology
has rendered various nanomaterials of Au, Ag, Cu and core-shell nanocomposites which can be
synthesized by simple techniques and could become affordable due to their better efficiency
compared to their bulk counterparts. Such reactive plasmonic nanomaterials have been used not
only to detect heavy metal ions like Cd**, Pb**, Hg*", and As®* but also for the removal of the
toxic metal ions from water samples. We have also synthesized spherical core-shell
nanocomposites of silica-gold (SiO,@Au) using ~30 nm gold nanoparticles with silica cores of ~
420 nm size which behave as an excellent sensor for detection of metal ions at trace level. The
presented critical review focuses on the current water remediation nanomaterials that have been
used to detect and remove heavy metal ions from water samples in addition to detect and
determine various chemical species of biological interest in diverse areas and samples. This
review emphasises the recent works reported in the literature on the nanomaterials used in the
environmental detection and remediation and various other uses while presenting the summary of
the ‘state of the art’ in the same areas.
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