
Author’s Accepted Manuscript

Magnesium ferrite nanoparticles as a magnetic
sorbent for the removal of Mn2+, Co2+, Ni2+ and
Cu2+ from aqueous solution

A.I. Ivanets, V. Srivastava, M.Yu. Roshchina, M.
Sillanpää, V.G. Prozorovich, V.V. Pankov

PII: S0272-8842(18)30414-0
DOI: https://doi.org/10.1016/j.ceramint.2018.02.117
Reference: CERI17519

To appear in: Ceramics International

Received date: 24 January 2018
Revised date: 12 February 2018
Accepted date: 12 February 2018

Cite this article as: A.I. Ivanets, V. Srivastava, M.Yu. Roshchina, M. Sillanpää,
V.G. Prozorovich and V.V. Pankov, Magnesium ferrite nanoparticles as a
magnetic sorbent for the removal of Mn2+, Co2+, Ni2+ and Cu2+ from aqueous
solution, Ceramics International, https://doi.org/10.1016/j.ceramint.2018.02.117

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
https://doi.org/10.1016/j.ceramint.2018.02.117
https://doi.org/10.1016/j.ceramint.2018.02.117


1 

Magnesium ferrite nanoparticles as a magnetic sorbent for the removal of Mn
2+

, Co
2+

, 

Ni
2+

 and Cu
2+ 

from aqueous solution 

A.I. Ivanets
1*

, V. Srivastava
2
, M.Yu. Roshchina

1
, M. Sillanpää

2,3
, V.G. Prozorovich

1
, V.V. Pankov

4
 

1
Institute of General and Inorganic Chemistry of National Academy of Sciences of Belarus, 

st. Surganova 9/1, 220072 Minsk, Belarus,  

2
Laboratory of Green Chemistry, Lappeenranta University of Technology, Sammonkatu 12, 50130 

Mikkeli, Finland 

3
Department of Civil and Environmental Engineering, Florida International University, Miami, FL-

33174, USA 

4
Department of Physical Chemistry, Belarusian State University, Leningradskaya St. 14, 220050, 

Minsk, Belarus 

*Corresponding author. Dr. Andrei Ivanets. Postal address: st. Surganova 9/1, 220072 Minsk, 

Belarus, phone/fax: +375172842712; mob. +375297711009. Ivanets@igic.bas-net.by 

 

Abstract 

The aim of this research was to prepare magnesium ferrite (MgFe2O4) magnetic nanoparticles and 

to investigate their sorption characteristics towards Mn
2+

, Co
2+

, Ni
2+

, Cu
2+

 ions in aqueous solution. 

MgFe2O4 was synthesized by glycine-nitrate combustion method and was characterized by low 

crystallinity with crystallite size of 8.2 nm, particle aggregates of 13–25 nm, BET surface area of 14 

m
2
/g and pore size of 8.0 nm. Sorption properties of MgFe2O4 towards Mn

2+
, Co

2+
, Ni

2+
, Cu

2+
 ions 

were studied using one-component model solutions and found to be dependent on metal ions 

concentration, contact time, pH and conditions of regeneration experiment. The highest sorption 

capacity of MgFe2O4 was detected towards Co
2+

 (2.30 mmol g
1
) and Mn

2+
 (1.56 mmol g

-1
) and the 

lowest towards Ni
2+

 (0.89 mmol g
-1

) and Cu
2+

 (0.46 mmol g
-1

). It was observed that sorption 

equilibrium occurs very quickly within 20–60 min. The pHzpc of sorbent was calculated to be 6.58. 

At studied pH interval (3.0–7.0) the sorption capacity of MgFe2O4 was not significantly affected. 
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