
Accepted Manuscript

Synthesis of nanocrystalline spinel ferrite (MFe2O4, M = Zn and Mg) by solution
combustion method: Influence of fuel to oxidizer ratio

V.D. Sudheesh, Nygil Thomas, N. Roona, Harish Choudhary, Balaram Sahoo, N.
Lakshmi, Varkey Sebastian

PII: S0925-8388(18)30274-3

DOI: 10.1016/j.jallcom.2018.01.266

Reference: JALCOM 44730

To appear in: Journal of Alloys and Compounds

Received Date: 10 October 2017

Revised Date: 3 January 2018

Accepted Date: 19 January 2018

Please cite this article as: V.D. Sudheesh, N. Thomas, N. Roona, H. Choudhary, B. Sahoo, N. Lakshmi,
V. Sebastian, Synthesis of nanocrystalline spinel ferrite (MFe2O4, M = Zn and Mg) by solution
combustion method: Influence of fuel to oxidizer ratio, Journal of Alloys and Compounds (2018), doi:
10.1016/j.jallcom.2018.01.266.

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.jallcom.2018.01.266


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

1 

 

Synthesis of Nanocrystalline Spinel Ferrite (MFe2O4, M = Zn and Mg) by 
Solution Combustion Method: Influence of Fuel to Oxidizer Ratio 

Sudheesh V.Da, Nygil Thomas*,b, Roona Na, Harish Choudharyc, Balaram Sahooc, Lakshmi Nd, 
Varkey Sebastiana 

aDepartment of Physics, Nirmalagiri College, Nirmalagiri, Kannur, Kerala, 670701. 
bDepartment of Chemistry, Nirmalagiri College, Nirmalagiri, Kannur, Kerala, 670701. 

cMaterial Research Centre, Indian Institute of Science, Bangalore, 560012. 
dDepartment of Physics, Mohanlal Sukhadia University, Udaipur, Rajasthan, 313001. 

* Corresponding author email:-nygill@gmail.com. 
Abstract:  Fuel to oxidizer ratio is a critical parameter that determines the properties of 

nanocrystalline ferrites prepared by solution combustion method. In this study, the influence of 

fuel to oxidizer ratio on the purity of phase and physical properties of Zinc and Magnesium 

ferrite nanoparticles prepared by solution combustion method using glycine as fuel is reported. 

PXRD and FTIR studies on the samples prepared under fuel lean and fuel rich conditions show 

that there is a gradual variation in the impurity phase as the F/O ratio is varied. Magnetic studies 

using VSM and Mössbauer spectroscopy show that a reducing environment is created during the 

combustion process, which influences the magnetic properties of the samples. Mössbauer studies 

also show that cation redistribution between the tetrahedral and octahedral sites of the as 

prepared samples also is an important factor which determines the magnetic properties. 

Keywords: Oxide; Solution Combustion; Magnetic Properties; Mössbauer spectroscopy. 

1. Introduction 

Nanocrystalline spinel ferrites (MFe2O4) with tailored properties for various technological 

applications can be synthesized by a number of low cost chemical method [1,2]. Solution 

combustion is a relatively new and simple method which yields high purity samples depending 

upon the preparation conditions [3,4]. In this method, solutions of stoichiometirc quantities of 

metal nitrates are mixed with a fuel such as glycine and are heated with continuous strirring till 

direct combustion takes place to yield nanocrystalline powder of the ferrite. These samples can 

be used without further heat treatments. In general, the common synthesis methods such as 

coprecipitation, solid state reaction, microemulsion etc require high temperature heat treatment 

for the formation of pure spinel phase formation [5–8]. Glycine is one of the most extensively 

used fuels [9–13]. However, the physical properties of ferrites prepared by this method are 

critically dependent on the preparation condition and the fuel to oxidizer (F/O) ratio among other 

parameters. The F/O ratio influences the purity, crystallite size, morphology, porosity and carbon 
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