Accepted Manuscript

JUV! | T
UlbA |
@& | conoenseo maTTER

The effect of reaction temperature on the room temperature ferromagnetic property of
sol-gel derived tin oxide nanocrystal

K. Sakthiraj, M. Hema, K. Balachandra Kumar

ScionceDirct

PII: S0921-4526(18)30215-1
DOI: 10.1016/j.physb.2018.03.023
Reference: PHYSB 310784

To appearin:  Physica B: Physics of Condensed Matter

Received Date: 1 December 2017
Revised Date: 16 February 2018
Accepted Date: 12 March 2018

Please cite this article as: K. Sakthiraj, M. Hema, K. Balachandra Kumar, The effect of reaction
temperature on the room temperature ferromagnetic property of sol-gel derived tin oxide nanocrystal,
Physica B: Physics of Condensed Matter (2018), doi: 10.1016/j.physb.2018.03.023.

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.physb.2018.03.023

The effect of reaction temperature on the room
temperature ferromagnetic property of sol-gel deriwed
tin oxide nanocrystal

K. Sakthiraj®, M. Hema® and K. Balachandra Kumar
#Department of Physics, Kamaraj College of Engimegand Technology, Virudhunagar-
626001, Tamilnadu, India.
® Department of Physics, Raja Doraisingam GovernmetstCollege, Sivagangai- 630561,
Tamilnadu, India.

Abstract

In the present study, nanocrystalline tin oxide enats were prepared using sol-gel
method with different reaction temperatures (2550;C, 75°C & 90°C) and the relation
between the room temperature ferromagnetic propeftythe sample with processing
temperature has been analysed. The X-ray diffracppattern and infrared absorption
spectra of the as-prepared samples confirm thetypwifi the samples. Transmission electron
microscopy images visualize the particle size \emawith respect to reaction temperature.
The photoluminescence spectra of the samples démi@nshat luminescence process in
materials is originated due to the electron tramsitmediated by defect centres. The room
temperature ferromagnetic property is observed linttee samples with different amount,
which was confirmed using vibrating sample magnetemmeasurements. The saturation
magnetisation value of the as-prepared samplesiégeeased with increasing the reaction
temperature. From the photoluminescence & magmaegasurements we accomplished that,
more amount of surface defects like oxygen vacandytin interstitial are created due to the

increase in reaction temperature and it controls tarromagnetic property of the samples.
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1. Introduction:

Tin oxide nanostructures are highly interestedhia field of transparent conductors
[1], solid state gas sensors [2], photo catalyk@af8l so on. The surface composition of tin
oxide plays a vital role in triggering these apglions [4]. This compositional variation can

be induced in the material due to the distributdrarious kind of defects over their surface.
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