
I n t e r n a t i o n a l  C o n f e r e n c e

Condensed Matter Research at the IBR-2

October 12 – 16,

2 0 2 0

ABSTRACT
O
O
K

Dubna, 

Russia

CMR @ IBR-2

F u n c t i o n a l a n d N a n o s t r u c t u r e d
M a t e r i a l s

T e x t u r e a n d S t r e s s 
I n v e s t i g a t i o n s o f M a t e r i a l s

M a t e r i a l s u n d e r E x t r e m e C o n d i t i o n s

M a g n e t i c N a n o m a t e r i a l s

D y n a m i c s o f M a t e r i a l s

S o f t C o n d e n s e d M a t t e r

D e v e l o p m e n t o f N e u t r o n S c a t t e r i n g 
T e c h n i q u e s a n d I n s t r u m e n t s

C a r b o n - b a s e d M a t e r i a l s

N e u t r o n I m a g i n g



УДК 538.9
ББК 22.386
        C74

Condensed Matter Research at the IBR-2: Programme and Abstracts of the 
International Conference  (Dubna, Oct. 12–16, 2020). — Dubna: JINR, 2020. — 243 p.

ISBN 978-5-9530-0540-1

Исследования конденсированных сред на реакторе ИБР-2: Программа и анно-
тации докладов международной конференции (Дубна, 12–16 окт. 2020 г.). — Дуб-
на: ОИЯИ, 2020. — 243 с.

ISBN 978-5-9530-0540-1

The contributions are reproduced directly from the originals
presented by the Organizing Committee.

C74

ISBN 978-5-9530-0540-1
© Joint Institute for Nuclear
    Research, 2020

Organized by 
the Frank Laboratory of Neutron Physics of the Joint Institute for Nuclear Research

Supported partially by 
the RO-JINR Project No. 267/20.05.2020, item 16

LOCAL ORGANIZING
COMMITTEE

Prof. D. P. Kozlenko — Chairman
Mrs. V. Alferʼeva
Dr. M. V. Avdeev
Mrs. N. M. Belozerova
Dr. G. D. Bokuchava
Dr. M. Balasoiu
Dr. D. M. Chudoba
Mrs. T. S. Donskova
Dr. Yu. E. Gorshkova
Dr. T. I. Ivankina — Scientific Secretary
Mr. S. V. Kozenkov
Dr. B. N. Savenko
Dr. T. V. Tropin

PROGRAMME COMMITTEE

Prof. V. L. Aksenov (Russia)
Prof. P. A. Alekseev (Russia)
Prof. A. M. Balagurov (Russia)
Prof. P. Balgavý (Slovak Republic)
Prof. A. V. Belushkin (Russia)
Prof. E. Burzo (Romania)
Dr. V. T. Em (Russia)
Dr. A. Ivanov (France)
Dr. E. A. Kenzhin (Kazakhstan)
Prof. P. Kopčanský (Slovak Republic)
Prof. D. Nagy (Hungary)
Prof. W. Nawrocik (Poland)
Prof. P. Petrov (Bulgaria)
Prof. D. Sangaa (Mongolia)
Dr. A. Senyshyn (Germany)
Prof. J. Wąsicki (Poland)

Editor T. I. Ivankina



SYNTHESIS OF ROD-LIKE AND SPHERICAL MAGNETITE 
NANOPARTICLES ASSITED BY MAGNETIC FIELD
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In this work, we study the effect of pH on the synthesis of magnetite (Fe3O4) nanorods 
assisted by external magnetic field. We use reverse co-precipitation of Fe3+ and Fe2+ ions to 
obtain magnetic nanoparticles. Synthesis of the magnetite phase is confirmed by electron 
diffraction and Raman spectroscopy. The morphology of the synthesized nanoparticles 
strongly depends on the pH of the reaction medium, e.g on the amount of OH- ions in the 
reaction mixture. As shown by TEM, magnetite nanorods are synthesized at the comparable 
amounts of iron ions and hydroxyl ions, whereas spherical nanoparticles are obtained at the 
excess of OH- ions. Magnetite nanorods are single crystals, and they are presumably formed 
by the magnetic assembly of building blocks – small hexagonal faceted magnetite 
nanocrystals, which are formed at the first step of the reaction. 
The study offers a prospective way towards a facile, green and controllable method of 
anisotropic magnetic nanoparticles production in the absence of a stabilizer (like surfactant or 
polymers), which is important for modification of their surface or incorporation into polymer 
nanocomposites. 
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