
Author’s Accepted Manuscript

Investigation of structural, optical and magnetic
properties of thermal plasma synthesized Ni-Co
spinel ferrite nanoparticles

A.B Nawale, N.S Kanhe, S.A. Rout, S.V
Bhoraskar, A.K Das, V.L Mathe

PII: S0272-8842(17)30210-9
DOI: http://dx.doi.org/10.1016/j.ceramint.2017.02.022
Reference: CERI14638

To appear in: Ceramics International

Received date: 23 October 2016
Revised date: 11 January 2017
Accepted date: 5 February 2017

Cite this article as: A.B Nawale, N.S Kanhe, S.A. Rout, S.V Bhoraskar, A.K
Das and V.L Mathe, Investigation of structural, optical and magnetic properties
of thermal plasma synthesized Ni-Co spinel ferrite nanoparticles, Ceramics
International, http://dx.doi.org/10.1016/j.ceramint.2017.02.022

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 galley proof before it is published in its final citable 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.

www.elsevier.com/locate/ceri

http://www.elsevier.com/locate/ceri
http://dx.doi.org/10.1016/j.ceramint.2017.02.022
http://dx.doi.org/10.1016/j.ceramint.2017.02.022


Investigation of structural, optical and magnetic properties of thermal 

plasma synthesized Ni-Co spinel ferrite nanoparticles 

A B Nawale
a,c*

, N S Kanhe
a
, S. A. Rout

a
, S V Bhoraskar

a
, A K Das

b
, and V L Mathe

a,*
 

a
Department of Physics, Savitribai Phule Pune University, Ganeshkhind, Pune, 

Maharashtra, India – 411007. 

b
Utkal University, Vani Vihar, Bhubaneswar, Odisha, India- 751004 . 

c
Presently at Department of Physics and Electronics, Government Institute of Science 

and Humanities, Amravati, Maharashtra, India – 444604. 

*Corresponding author 

E-mail addresses: anawale11@gmail.com and vlmathe@physics.unipune.ac.in 

 

Abstract 

Magnetic nanoparticles of nickel substituted cobalt ferrites, NixCo1-xFe2O4, x = 0 to 1 in 

the step of 0.2 ) were  successfully synthesized by  gas phase nucleation and growth 

process.  For the first time, we report feasibility of synthesizing such mixed ferrite system 

using thermal plasma route. Further, effect of change in molar ratio of Co: Ni on the 

structural, optical and magnetic properties has been investigated in detail. The structural 

and phase formation analysis of the samples under investigation have been carried out 

using powder X- ray diffraction and Raman spectroscopy. The surface morphology of 

these particles has been studied using scanning electron microscopy and the micrographs 

so obtained were used to find out average gain size and size distribution. The optical and 

magnetic properties of the as synthesized samples were finally correlated with the 

magnetic moment of substituted species such as Ni for Co and cation distribution, 

analyzed using Mössbauer spectroscopy.  Special modification in Thermo Gravimetric 

Analyzer was used to determine magnetic transition temperature.  
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