Accepted Manuscript

MATERIALS
SCIENCE &
ENGINEERING

Fabrication and investigation of silica nanofibers via
electrospinning

Mehran Shahhosseininia, Saced Bazgir, Morteza Daliri Joupari

PII: S0928-4931(17)33635-4

DOLI: doi:10.1016/j.msec.2018.05.068
Reference: MSC 8626

To appear in: Materials Science & Engineering C
Received date: 8 September 2017

Revised date: 6 May 2018

Accepted date: 21 May 2018

Please cite this article as: Mehran Shahhosseininia, Saeed Bazgir, Morteza Daliri Joupari
, Fabrication and investigation of silica nanofibers via electrospinning. The address for
the corresponding author was captured as affiliation for all authors. Please check if
appropriate. Msc(2017), doi:10.1016/j.msec.2018.05.068

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.


https://doi.org/10.1016/j.msec.2018.05.068
https://doi.org/10.1016/j.msec.2018.05.068

Fabrication and Investigation of Silica Nanofibers via Electrospinning

Mehran Shahhosseininia’, Saeed Bazgir %, Morteza Daliri Joupari®

! Department of Biomedical Engineering, Science and Research Branch, Islamic Azad
University, Tehran, Iran

2 Department of Polymer Engineering, Science and Research Branch, Islamic Azad
University, Tehran, Iran (E-mail: bazgir@srbiau.ac.ir; Tel/fax: +98-21-4486 5328)

® Department of Animal and Marine Biotechnology, National Institute of Genetic
Engineering and Biotechnology, Tehran, Iran

Abstract

Electrospinning is a versatile and cost-effective method for fabricating nanofibers of
different materials suitable for various applications. In this work, silica nanofibers have produced
using the electrospinning method followed by the heat treatment. To fabricate silica nanofibers,
polyvinylpyrrolidone (PVP), tetraethyl orthosilicate (TEOS) and Butanol were used to prepare
the dope solutions. The optimized concentration for polymer in the dope solutions was then
measured at 0.1 g/ml. The electrospinning process was conducted under the optimum
circumstances of voltage, injection flow, tip to collector distance, ambient temperature (25°C)
and the humidity of 47%. Having conducted the thermal analysis (TG/DTA), electrospun fibers
were exposed to thermal analysis in three different temperatures of 500, 700, and 1000 °C for 5
hours. Following this, the morphology and the diameter of the fibers, as well as the chemical
composition and the crystallinity of each sample were analyzed using scanning electron
microscopy (SEM), fourier transform infrared spectrometer (FT-IR), and x-ray diffractometry
(XRD), respectively. The noteworthy conditions of 700 °C and 5 hours of heat treatment (i.e.,

calcination) have provided satisfactory results in terms of silica nanofibers morphology and
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