
Author’s Accepted Manuscript

Gadolinium ferrite nanoparticles: Synthesis and
morphological, structural and magnetic properties

N.C. Sena, T.J. Castro, V.K. Garg, A.C. Oliveira,
P.C. Morais, S.W. da Silva

PII: S0272-8842(16)32163-0
DOI: http://dx.doi.org/10.1016/j.ceramint.2016.11.155
Reference: CERI14243

To appear in: Ceramics International

Received date: 22 July 2016
Revised date: 16 November 2016
Accepted date: 22 November 2016

Cite this article as: N.C. Sena, T.J. Castro, V.K. Garg, A.C. Oliveira, P.C.
Morais and S.W. da Silva, Gadolinium ferrite nanoparticles: Synthesis and
morphological, structural and magnetic properties, Ceramics International,
http://dx.doi.org/10.1016/j.ceramint.2016.11.155

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.2016.11.155
http://dx.doi.org/10.1016/j.ceramint.2016.11.155


1 
 

Gadolinium ferrite nanoparticles: Synthesis and morphological, 

structural and magnetic properties 

N.C. Sena
a, b

, T.J. Castro
a, b

, V. K. Garg
a
, A. C. Oliveira

a
, P.C. Morais

a,c
, S.W. da 

Silva
a,*

, 

a 
Universidade de Brasília, Instituto de Física, Brasília DF 70919-970, Brazil. 

b 
Instituto Federal de Educação, Ciência e Tecnologia de Brasília, Brasília DF 70830-

450, Brazil. 

c 
College of Chemistry and Chemical Engineering, Anhui University, Hefei 230601, 

China. 

Abstract - In this study we report on the successful synthesis of GdxFe3-xO4 

nanoparticles with nominal Gd-content (x) in the range 0.00  x  0.50. The effect of the 

nominal Gd-content on morphological, structural and magnetic properties was 

investigated by transmission electron microscopy (TEM), X-ray diffraction (XRD), 

Raman spectroscopy and Mössbauer spectroscopy. We found the actual inclusion of 

Gd
3+

 ions into cubic ferrite structure lower than the nominal values, though no extra 

phase was observed in the whole range of our investigation. Moreover, from Mössbauer 

data we found evidences of Gd
3+

 ions replacing both Fe
3+

 and Fe
2+

 ions, the latter 

leading to iron vacancies in the cubic ferrite crystal structure. As the nominal Gd-

content, the lattice parameter and the average crystallite size increases monotonically. 

We found that in the same range of nominal Gd-content the lattice parameter decreases 

with the increase of iron vacancy content.  
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