
Accepted Manuscript

Investigation on Structural, Electrical and Magnetic Properties of Titanium sub-
stituted Cobalt Ferrite nanocrystallites

Persis Amaliya, S. Anand, S. Pauline

PII: S0304-8853(17)33806-4
DOI: https://doi.org/10.1016/j.jmmm.2018.07.058
Reference: MAGMA 64164

To appear in: Journal of Magnetism and Magnetic Materials

Received Date: 8 December 2017
Revised Date: 1 July 2018
Accepted Date: 17 July 2018

Please cite this article as: P. Amaliya, S. Anand, S. Pauline, Investigation on Structural, Electrical and Magnetic
Properties of Titanium substituted Cobalt Ferrite nanocrystallites, Journal of Magnetism and Magnetic Materials
(2018), doi: https://doi.org/10.1016/j.jmmm.2018.07.058

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.jmmm.2018.07.058
https://doi.org/10.1016/j.jmmm.2018.07.058


  

1 
 

Investigation on Structural, Electrical and Magnetic Properties of Titanium 

substituted Cobalt Ferrite nanocrystallites 

A. Persis Amaliya, S. Anand, S. Pauline* 

 

Department of Physics, Loyola College (Autonomous), Chennai-600034, Tamilnadu, India 

*Corresponding author: paulantovero@yahoo.co.in 

 

Abstract 

The doping of parent compound with selective dopants usually enhances the properties 

of the parent compound. In this paper, Titanium doped cobalt ferrite nanoparticles  

(Co1-xTixFe2O4 with x=0-0.075) via the sol-gel route is reported. The effect of titanium ions 

on the properties of cobalt ferrite is detailed. Structural evolution is confirmed using XRD 

technique and the titanium ion induced changes are given in terms of lattice constant, grain 

size, X-ray density, tetrahedral and octahedral hopping length and tetrahedral and octahedral 

bond length. The X-ray diffraction pattern displayed the formation of cubic inverse spinal 

structure belonging to the Fd3m space group. FTIR analysis confirmed the presence of 

characteristic peaks of ferrites around 400 cm-1 and 600 cm-1. Raman spectroscopy revealed 

reduction in peak intensities of Raman active modes. SEM characterization had shown the 

formation of well resolved spherical particles. Elemental composition was evaluated by 

EDAX spectrum. TEM images also confirmed the spherical morphology of the 

nanocrystallites and crystallite size calculated is in agreement with that calculated from the 

XRD analysis. The SAED pattern shows uniform fringes of width 0.428 nm belonging (222) 

plane. The diffraction pattern of HRTEM confirmed cubic spinel structure of the samples. 

Magnetic properties are evaluated from room temperature hysteresis loops. Increase in the 

saturation magnetization and coercivity was observed with increasing titanium content. 

Gradual increase in impedance with the increase in titanium concentration was estimated by 

impedance spectroscopy.  
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