Author’s Accepted Manuscript

journal of

and
c e . . . . magnetic
Precipitation synthesis and magnetic properties of materials

self-assembled magnetite-chitosan nanostructures

Oleksii Bezdorozhev, Taras Kolodiazhnyi, Oleg
Vasylkiv

www.elsevier.comvlocate/jmmm

PII: S0304-8853(16)32668-3
DOI: http://dx.doi.org/10.1016/j.jmmm.2016.12.048
Reference: MAGMA62256

To appear in:  Journal of Magnetism and Magnetic Materials

Received date: 18 October 2016
Revised date: 5 December 2016
Accepted date: 18 December 2016

Cite this article as: Oleksii Bezdorozhev, Taras Kolodiazhnyi and Oleg Vasylkiv,
Precipitation synthesis and magnetic properties of self-assembled magnetite
chitosan  nanostructures, Journal of Magnetism and Magnetic Materials
http://dx.doi.org/10.1016/j.jmmm.2016.12.048

This is a PDF file of an unedited manuscript that has been accepted fo
publication. As a service to our customers we are providing this early version o
the manuscript. The manuscript will undergo copyediting, typesetting, an
review of the resulting galley proof before it is published in its final citable forn
Please note that during the production process errors may be discovered whic
could affect the content, and all legal disclaimers that apply to the journal pertain


http://www.elsevier.com/locate/jmmm
http://dx.doi.org/10.1016/j.jmmm.2016.12.048
http://dx.doi.org/10.1016/j.jmmm.2016.12.048

Precipitation synthesis and magnetic properties of self-assembled

magnetite-chitosan nanostructures

Oleksii Bezdorozhev, Taras Kolodiazhnyi, Oleg Vasylkiv*
National Institute for Materials Science 1-2-1, Sengen, Tsukuba, Ibaraki 305-0047,
Japan

*Corresponding Author. Tel.: +81-(0)80-4144-4747. oleg.vasylkiv@nims.go.jp

Abstract

This paper reports the synthesis and magnetic properties of unique magnetite-chitosan
nanostructures synthesized by the chemical precipitation of magnetite nanoparticles in
the presence of chitosan. The influence of varying synthesis parameters on the
morphology of the magnetic composites is determined. Depending on the synthesis
parameters, magnetite-chitosan nanostructures of spherical (9-18 nm), rice-seed-like
(75-290 nm) and lumpy (75-150 nm) shapes were obtained via self-assembly.
Spherical nanostructures encapsulated by a 9-15 nm chitosan layer were assembled as
well. The prospective morphology of the nanostructures is combined with their
excellent magnetic characteristics. It was found that magnetite-chitosan nanostructures
are ferromagnetic and pseudo-single domain. Rice-seed-like nanostructures exhibited a
coercivity of 140 Oe and saturation magnetization of 56.7 emu/g at 300 K. However, a
drop in the magnetic properties was observed for -chitosan-coated spherical

nanostructures due to the higher volume fraction of chitosan.
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