
Accepted Manuscript

Functionalized SiC nanocrystals for tuning of optical, thermal,
mechanical and electrical properties of polyvinyl alcohol

Isha Saini, Annu Sharma, Rajnish Dhiman, Navneet Chandak,
Sanjeev Aggarwal, Pawan K. Sharma

PII: S0040-6090(17)30160-8
DOI: doi: 10.1016/j.tsf.2017.02.061
Reference: TSF 35841

To appear in: Thin Solid Films

Received date: 9 December 2015
Revised date: 20 February 2017
Accepted date: 26 February 2017

Please cite this article as: Isha Saini, Annu Sharma, Rajnish Dhiman, Navneet Chandak,
Sanjeev Aggarwal, Pawan K. Sharma , Functionalized SiC nanocrystals for tuning of
optical, thermal, mechanical and electrical properties of polyvinyl alcohol. The address
for the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Tsf(2017), doi: 10.1016/j.tsf.2017.02.061

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.tsf.2017.02.061
http://dx.doi.org/10.1016/j.tsf.2017.02.061


AC
CEP

TE
D M

AN
USC

RIP
T

 

1 
 

Functionalized SiC nanocrystals for tuning of optical, thermal, mechanical 

and electrical properties of polyvinyl alcohol  

 
Isha Saini 

a
, Annu Sharma 

a,*
, Rajnish Dhiman 

b
, Navneet Chandak 

c
,Sanjeev Aggarwal

a
, Pawan 

K. Sharma 
c
 

a 
Department of Physics, Kurukshetra University, Kurukshetra 136 119, India 

b
Department of Physics and Chemistry, University of Southern Denmark, Campusvej 55, DK-5230 Odense M, 

Denmark. 
c
Department of Chemistry, Kurukshetra University, Kurukshetra 136 119, India 

 

 
*
corresponding author: talk2annu@gmail.com 

Tel: 01744-238410 Ext 2130 

Fax: 01744-238277 

 
 

Abstract: Polyvinyl alcohol (PVA)-SiC nanocomposite films were prepared by incorporating 

functionalized Silicon Carbide (f-SiC) nanocrystals in PVA matrix. Structural characterization of SiC 

nanocrystals before and after the functionalization was carried out using Fourier transform infrared 

spectroscopy (FTIR), X-ray diffraction (XRD) and Thermogravimetric analysis (TGA). Transmission 

electron microscopy (TEM) and Scanning Electron Microscopy (SEM) were used to study the 

morphology and size distribution of f-SiC nanocrystals in PVA-SiC nanocomposite films. TEM and SEM 

images depict an improved dispersion of f-SiC nanocrystals in PVA matrix. UV-Visible absorption 

spectroscopy was employed to study the optical properties such as absorption coefficient (α), optical 

energy gap (Eg), Urbach’s energy (Eu), refractive index (n) and dielectric constant of PVA and PVA-SiC 

nanocomposite films. Refractive index of PVA, at 550 nm wavelength, increased from 1.7 to 2.2 for 

PVA-SiC nanocomposite film containing 0.023 wt% f-SiC nanocrystals.  TGA shows that the onset of 

thermal decomposition of PVA is only slightly affected by the addition of f-SiC nanocrystals. Knoop 

microhardness number has increased from 23MPa for PVA to 45MPa for PVA-SiC nanocomposite film 

containing 0.023 wt% f-SiC nanocrystals at an applied load of 9.8 mN indicating improved interfacial 

interaction. Current-voltage analysis indicated an increase in conductivity of PVA with the introduction of 

f-SiC nanocrystals. The conduction mechanism responsible for charge transport in PVA-SiC 

ACCEPTED MANUSCRIPT



Download	English	Version:

https://daneshyari.com/en/article/5466280

Download	Persian	Version:

https://daneshyari.com/article/5466280

Daneshyari.com

https://daneshyari.com/en/article/5466280
https://daneshyari.com/article/5466280
https://daneshyari.com/

