Accepted Manuscript -

Journal of

MATERIALS

SCIENCE &
Title: Synthesis, Characterization and Gas Sensing Properties of Graphene TECHNOLOGY

Oxide-Multi Walled Carbon Nanotube Composite

Author: T. Kavinkumar, S. Manivannan

PII: $1005-0302(16)30018-4
DOl: http://dx.doi.org/doi: 10.1016/j.jmst.2016.03.017
Reference: JMST 679

To appear in: Journal of Materials Science & Technology

Received date:  27-8-2015
Revised date: 7-12-2015
Accepted date:  17-12-2015

Please cite this article as: T. Kavinkumar, S. Manivannan, Synthesis, Characterization and Gas
Sensing Properties of Graphene Oxide-Multi Walled Carbon Nanotube Composite, Journal of
Materials Science & Technology (2016), http://dx.doi.org/doi: 10.1016/j.jmst.2016.03.017.

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.



10

11

12

13

14

15

16

17

18

19

20

21

Synthesis, characterization and gas sensing properties of graphene oxide-

multi walled carbon nanotube composite

T. Kavinkumar and S. Manivannan*

Carbon Nanomaterials Laboratory, Department of Physics,
National Institute of Technology, Tiruchirappalli- 620 015, India.
*Corresponding author’s email:ksmani@nitt.edu
Tel.: +91-431-2503616, Fax: +91-431-2500133

Abstract

Graphene oxide (GO)-multi walled carbon nanotube (MWCNT) composite was synthesized and
characterized by X-ray diffraction, atomic force microscopy, scanning electron microscopy,
micro Raman, Fourier transform infrared and ultraviolet-visible near infrared spectroscopy
techniques. Spectral characteristics of cladding modified fiber optic gas sensors were studied for
various concentrations of ammonia, ethanol and methanol at 27°C. Thickness of the gas sensing
layer was controlled by varying the concentration of composite in ethanol medium (0.5 and 1
mg/mL) for three times dipping process. The 0.5 mg/mL concentrated GO-MWCNT coated
sensor showed 1.20, 1.40 and 1.15 times higher sensitivity than the GO coated sensor for
ammonia, ethanol and methanol vapors respectively. Further, it exhibited 1.50, 1.80 and 1.80
times better sensitivity than 1 mg/mL concentrated GO-MWCNT coated sensor for ammonia,
ethanol and methanol vapors respectively. The presence of functional groups in GO increased the
sensitivity. This is mainly attributed to the effective electron charge transfer between the

composite materials and analytes.
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