
Accepted Manuscript

Title: Enhancement of room temperature ferromagnetism in
Tin Oxide nanocrystal using organic solvents

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

PII: S0169-4332(17)31409-5
DOI: http://dx.doi.org/doi:10.1016/j.apsusc.2017.05.096
Reference: APSUSC 36031

To appear in: APSUSC

Received date: 20-3-2017
Revised date: 19-4-2017
Accepted date: 11-5-2017

Please cite this article as: K.Sakthiraj, M.Hema, K.Balachandra Kumar, Enhancement
of room temperature ferromagnetism in Tin Oxide nanocrystal using organic solvents,
Applied Surface Sciencehttp://dx.doi.org/10.1016/j.apsusc.2017.05.096

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/doi:10.1016/j.apsusc.2017.05.096
http://dx.doi.org/10.1016/j.apsusc.2017.05.096


Enhancement of room temperature ferromagnetism in 

Tin Oxide nanocrystal using organic solvents 
K. Sakthiraj†, M. Hema† and K. Balachandra Kumar * 

† Department of Physics, Kamaraj College of Engineering and Technology, Virudhunagar-626001, 

Tamilnadu, India. 

* Department of Physics, Raja Doraisingam Government Arts College, Sivagangai- 630561, 

Tamilnadu, India. 

Highlights of the Manuscript 

 The effect of organic solvents (ethanol & ethylene glycol) on the room temperature 

ferromagnetism in nanocrystalline tin oxide has been studied. 

 Pristine SnO2 nanocrystal contain two different types of paramagnetic centres over their surface: 

(i) surface chemisorbed oxygen species and (ii) Sn interstitial & oxygen vacancy defect pair. 

 The room temperature ferromagnetic property of the sample strongly depend on the amount of 

defect complexes, such as (Sni − VO
+) defect pair, present on their surface. 

 Ethylene glycol is an efficient solvent to induce magnetic moment in tin oxide nanostructure. 

Abstract 

The effect of organic solvents (ethanol & ethylene glycol) on the room temperature 

ferromagnetism in nanocrystalline tin oxide has been studied. The samples were synthesized using sol-

gel method with the mixture of water & organic liquid as solvent. It is found that pristine SnO2 

nanocrystal contain two different types of paramagnetic centres over their surface:(i) surface 

chemisorbed oxygen species and (ii) Sn interstitial & oxygen vacancy defect pair. The magnetic moment 

induced in the as-prepared samples is mainly contributed by the alignment of local spin moments 

resulting from these defects. These surface defect states are highly activated by the usage of ethylene 

glycol solvent rather than ethylene in tin oxide nanostructure synthesis. Powder X-ray diffraction, 

transmission electron microscope imaging, energy dispersive spectrometry, Fourier transformed 

infrared spectroscopy, UV-Vis absorption spectroscopy, photoluminescence spectroscopy, vibrating 

sample magnetometer measurement and electron spin resonance spectroscopy were employed to 

characterize the nanostructured tin oxide materials.  
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1. Introduction: 

In recent years, metal oxide nanoparticles are highly attractive candidates in the field of 

biomedicine [1], optical sensor [2], catalyst [3,4], chemiresistors [5], and electron transparent layer 

[6]. The unique physiochemical properties of the metal oxides make them one of the crucial material 



Download English Version:

https://daneshyari.com/en/article/5351672

Download Persian Version:

https://daneshyari.com/article/5351672

Daneshyari.com

https://daneshyari.com/en/article/5351672
https://daneshyari.com/article/5351672
https://daneshyari.com

