
Accepted Manuscript

Magnetization Enhancement in Magnetite Nanoparticles Capped with Alginic

Acid

Bartłomiej Andrzejewski, Waldemar Bednarski, Małgorzata Kaźmierczak,

Andrzej Łapiński, Katarzyna Pogorzelec-Glaser, Bożena Hilczer, Stefan Jurga,

Grzegorz Nowaczyk, Karol Zał ęski, Michał Matczak, Bogusława Ł ęska,

Radosław Pankiewicz, Leszek Kępiński

PII: S1359-8368(14)00178-4

DOI: http://dx.doi.org/10.1016/j.compositesb.2014.04.022

Reference: JCOMB 3007

To appear in: Composites: Part B

Received Date: 16 December 2013

Revised Date: 11 April 2014

Accepted Date: 23 April 2014

Please cite this article as: Andrzejewski, B., Bednarski, W., Kaźmierczak, M., Łapiński, A., Pogorzelec-Glaser, K.,

Hilczer, B., Jurga, S., Nowaczyk, G., Zał ęski, K., Matczak, M., Ł ęska, B., Pankiewicz, R., Kępiński, L.,

Magnetization Enhancement in Magnetite Nanoparticles Capped with Alginic Acid, Composites: Part B (2014),

doi: http://dx.doi.org/10.1016/j.compositesb.2014.04.022

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.

http://dx.doi.org/10.1016/j.compositesb.2014.04.022
http://dx.doi.org/http://dx.doi.org/10.1016/j.compositesb.2014.04.022


  

1 
 

Magnetization Enhancement in Magnetite Nanoparticles Capped with Alginic Acid 

 

Bartłomiej Andrzejewski a,*, Waldemar Bednarski a, Małgorzata Kaźmierczak a,b, Andrzej Łapiński a, 

Katarzyna Pogorzelec-Glaser a, Bożena Hilczer a, Stefan Jurga b, Grzegorz Nowaczyk b, Karol Załęski b, 

Michał Matczak a,b, Bogusława Łęska c, Radosław Pankiewicz c, Leszek Kępiński d 

 

a Institute of Molecular Physics, Polish Academy of Sciences, Smoluchowskiego 17, PL-60179 Poznań, 

Poland 

* corresponding author: andrzejewski@ifmpan.poznan.pl, tel. ++48 61 8695 283; fax. ++48 61 8684 524 

b NanoBioMedical Centre, Adam Mickiewicz University, Umultowska 85, PL-61614 Poznań, Poland 

c Faculty of Chemistry, Adam Mickiewicz University, Umultowska 89b, PL-61614 Poznań, Poland 

d Institute of Low Temperature and Structure Research, Polish Academy of Sciences, Okólna 2, PL-50422 

Wrocław, Poland 

 

ABSTRACT 

We report on the effect of alginic acid capping on the behavior of magnetite nanoparticles. The capped 

nanoparticles exhibit improved crystalline structure of the surface which leads to an enhanced 

magnetization. The improved structure facilitates quantization of spin-wave spectrum in the finite size 

nanoparticles and this in turn is responsible for unconventional behavior at low temperatures. In electron 

magnetic resonance these anomalies are manifested as an unusual increase in the resonant field Hr(T) and 

as a maximum of the spectroscopic splitting geff parameter at low temperatures. This unconventional 

behavior leads also to pronounced upturn of magnetization at low temperatures and a deviation from the 

Bloch law M(T)~T3/2. 
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1. Introduction 

Magnetite Fe3O4 is one of the most preferred materials to combine with various polymers because of 

unique physical properties, like ferrimagnetic ordering, large magnetic moment, relatively high 

conductivity and high ratio of spin polarization. These features make magnetite a highly desired material 

for future applications in medicine, spintronics, sensors and optoelectronic devices [1-3]. 
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