Accepted Manuscript

CHEMICAL
PHYSICS
Frontiers article LETTERS

m
materials and biologi

A novel, eco-friendly technique for covalent functionalization of graphene
nanoplatelets and the potential of their nanofluids for heat transfer applications

Rad Sadri, Maryam Hosseini, S.N. Kazi, Samira Bagheri, Nashrul Zubir,
Goodarz Ahmadi, Mahidzal Dahari, Tuan Zaharinie

PIL: S0009-2614(17)30199-9

DOI: http://dx.doi.org/10.1016/j.cplett.2017.02.077
Reference: CPLETT 34590

To appear in: Chemical Physics Letters

Received Date: 22 November 2016

Revised Date: 23 February 2017

Accepted Date: 24 February 2017

Please cite this article as: R. Sadri, M. Hosseini, S.N. Kazi, S. Bagheri, N. Zubir, G. Ahmadi, M. Dahari, T. Zaharinie,
A novel, eco-friendly technique for covalent functionalization of graphene nanoplatelets and the potential of their
nanofluids for heat transfer applications, Chemical Physics Letters (2017), doi: http://dx.doi.org/10.1016/j.cplett.
2017.02.077

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.cplett.2017.02.077
http://dx.doi.org/10.1016/j.cplett.2017.02.077
http://dx.doi.org/10.1016/j.cplett.2017.02.077

A novel, eco-friendly technique for covalent functionalization of graphene nanoplatelets

and the potential of their nanofluids for heat transfer applications

Rad Sadri**, Maryam Hosseini**, S.N. Kazi**, Samira Bagheri”, Nashrul Zubir *, Goodarz Ahmadi®,
Mahidzal Dahari®, Tuan Zaharinie®

a Department of Mechanical Engineering, Faculty of Engineering, University of Malaya, Kuala Lumpur 50603,
Malaysia.

b Nanotechnology & Catalysis Research Centre (NANOCAT), IPS Building, University Malaya, 50603 Kuala
Lumpur, Malaysia

¢ Department of Mechanical and Aeronautical Engineering, Clarkson University, Potsdam, NY 13699, USA.

*Corresponding author. Tel.: +60 3 79674582; fax: +60 3 79675317.
E-mail addresses: rod.sadri@ gmail.com (Rad Sadri), hosseini.sma@ gmail.com (Maryam Hosseini),
salimnewaz@um.edu.my (S.N. Kazi)

ABSTRACT

In this study, a facile, economical and eco-friendly covalent functionalization technique is developed
to synthesize highly stable graphene nanoplatelets (GNPs).in aqueous media. This technique involves
free radical grafting of gallic acid onto the surface of GNPs rather than corrosive inorganic acids.
Raman spectroscopy, X-ray photoelectron spectroscopy and transmission electron microscopy are
used to confirm the covalent functionalization of GNPs with gallic acid (GAGNPs). The solubility of
the GAGNPs in aqueous media is verified using zeta potential and UV-vis spectra measurements. The
nanofluid shows significant improvement in thermo-physical properties, indicating its superb potential
for various thermal applications.
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1. Introduction

In the last decade, the potential applications of nanoparticle aqueous suspensions with high effective
thermal conductivity have gained considerable attention among the scientific community. More
recently, there is remarkable enhancement in the thermo-physical and heat transfer properties of
carbon-based nanofluids [1-4]. Among various carbon-based nanostructures, graphene nanomaterials
are of practical interest because of their favorable thermal, electrical and mechanical properties which

can be exploited for various applications [5-10]. Graphene Nano platelets (GNPs) and nanofluids
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