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Web of Science Paper Topic Statistics in 2021 year 
Ferrofluids, ferrocolloids, magnetic nanoparticles, magnetic fluids, 

magnetic liquids and structure

7 148 papers

Web of Science Paper Topic Statistics in 2020 year 
Ferrofluids, ferrocolloids, magnetic fluids, magnetic liquids 

8 276 papers
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Determination of the nuclear and magnetic component of the SANS of nonpolarized neutrons in the Guinier range
by means of the contrast variation method - MURN (YuMO) facility in function at the IBR-2 reactor
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Water-based ferrofluids: temperature effect 

•Temperature increase results in destroy of secondary aggregates

•At once temperature returns to RT the aggregation starts again

H2O/AL+DBS/Fe3O4 m = 2.1 % H2O/DBS +DBS/Fe3O4 m = 2.0 %

Water-based ferrofluids: aggregation effects 

Experimental SANS curves for different 

water-based ferrofluids and MEK 

ferrofluid.

SW1: H2O/AL+DBS/Fe3O4 m = 2.1 %

SW2: H2O/DBS +DBS/Fe3O4 m = 2.0 %

SW3: sap/AO+AO/Fe3O4 m = 2.1 %

MEK: MEK/AO+DBS m = 5.7 % 

•Specific aggregation in initial ferrofluids takes place

•Formation of secondary fractal aggregates is detected

Aggregation in ferrofluids under 

magnetic field
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Changes in the mean scattering intensity in time under 

magnetic field for benzene-based fluid (m = 5 %) due 

to formation of aggregates. No anisotropy in 2D 

scattering is observed.

Changes in the mean scattering intensity in time under 

magnetic field for water-based fluid (m = 5 %) under 

magnetic field due to anisotropy in 2D magnetic 

scattering.

•Desorption of the second

surfactant layer starts at T ~ 80oC

•Desorption is higher for smaller

particle concentration

•Formation of micelles in the

systems and change in the

structure of particles with

concentration and temperature

are unlikely

Pentanol-based ferrofluids: 

temperature effect
25oC 85oC

Structure of ferrofluids on non-polar 

organic carriers
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•core-shell model works well !

•interaction effect on the scattering is small for m < 5 % !

•effect of magnetic scattering contribution on resulting parameters does not exceed 

15 % for d-carriers !
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>60 Papers 

M.V. Avdeev & Group

Collaborations with Romanian Academy Timisoara Section, Institute of Experimental Physics SAS, Košice, Slovakia, 
Biology Centre CAS, České Budějovice, Czech Republic



Interfaces of ferrofluids with silicon substrates by neutron reflectometry
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Detection of adsorption layers on substrates

M.V. Avdeev, V.I. Petrenko, I.V. Gapon, 
L.A. Bulavin, A.A. Vorobiev, О. Soltwedel, 
M. Balasoiu, L. Vekas, V. Zavisova, P. Kopcansky, 
Appl. Surf. Sci. 352 (2015) 49

I.V.Gapon, V.I.Petrenko, L.A.Bulavin, 
M.Balasoiu, M.Kubovcikova, V.Zavisova, 
M.Koneracka, P.Kopcansky, M.V.Avdeev, 
J. Phys. Confer. Series 848 (2017) 012015

Fe3O4/Surfactant
in D2O

Experimental cell at horizontal
reflectometer GRAINS, IBR-2 

M.Kubovcikova, I.V.Gapon, V.Zavisova, 
M.Koneracka, V.I.Petrenko, О.Soltwedel, 
L.Almasy, M.V. Avdeev, P.Kopcansky,
J. Magn. Magn. Mater. 427 (2017) 67

A.V. Nagornyi., V.I.Petrenko, M.Rajnak, 
I.V.Gapon., M.V Avdeev., B Dolnik., 
L.A.Bulavin, P.Kopcansky,, M.Timko, 
Appl. Surf. Sci. 473 (2019) 912



M. Balasoiu, O. I. Ivankov, D.V. Soloviov, S.N. 
Lysenko, R.M. Yakushev, A-M. Balasoiu-Gaina, N. 
Lupu, “Microstructure investigation of a 
CoFe2O4/lauric acid/DDS-Na/H2O ferrofluid”, J. 
Optoelectron. Adv. Mater. 17(7-8), 1114-1121 
(2015)

A. G. Soloviev, T. N. Murugova, A. H. Islamov, 
A. I. Kuklin, J. Phys.: Conf. Ser. 351, 
012027(15) (2012) 

SANS investigation of CoFe2O4/lauric acid/DDS-Na/H2O ferrofluid - YuMO) facility in function at the IBR-2 reactor

Collaboration with LIT 



Investigation of the structure of ferrofluids with anisometric particles using SANS and SAXS

Collaboration with Institute of  Technical Chemistry, Perm, Russia



Magnetic and magnetorheological elastomers (MEs and MREs)



Web of Science Paper Statistics

Magnetic elastomers, ferrogels, magnetorheological elastomers, 
magnetoactive elastomers

315
327

143

31

15

198

Jolly, Carlson, Munoz, Smart Mater. Struct., 1996, 5, 607.
Zrinyi, Barsi, Buki, J.Chem.Phys., 1996, 104, 8750.



Preparation

Seung Hyuk Kwon , Jin Hyun Lee and Hyoung Jin Choi, Materials 11, 1040(22) (2018)

Schematic diagram of fabrication process of isotropic and anisotropic magnetic and magnetorheological 

elastomers (MEs and MREs) 



Applications

Our aim

To find correlations between

macroscopic features and

microstructural changes for

learning to control them

during the fabrication

process!



Stomaflex + Fe3O4 ferrofluid/Fe microparticles. Influence of particle concentration and intensity of magnetic field 
applied during the polymerization process



M. Balasoiu, V.T. Lebedev, Yu.L. Raikher, I. Bica, M. Bunoiu, 
Journal of Magnetism and Magnetic Materials 431 (2017) 
126–129 

The implicit effect of texturizing field on the elastic 
properties of magnetic elastomers revealed by SANS



Fn

SANS measurements of samples polymerized in ZF. Measurements accomplished in magnetic field

Fm

M. Balasoiu, O. M. Bunoiu, I. Bica, G. Pascu, L. Almasy, Rom. Journ. Phys. 2021, submitted
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Determination of an average distance d~10.8 nm between the elongated 

clusters in the ME polymerized  in magnetic field applied parallel to the 

sample plane ! 

0,2 0,4 0,6 0,8 1,0 1,2 1,4 1,6

-20

0

20

40

60

80

100

Structure effects

Magnetic effects

B=0 mT             c=0.24 vol.%

Bper=28 mT      c=0.24 vol.%

Bper=56 mT      c=0.24 vol.%

Bper=112 mT    c=0.24 vol.%

Bpar=38 mT      c=0.31 vol.%

In
te

n
si

ty
, 

a
b

s.
u

.
q, nm-1

d=2/q

MEM S0M  and

MEM S



INVESTIGATION OF MAGNETORHEOLOGICAL ELASTOMERS BY MEANS OF NEUTRON DEPOLARIZATION TECHNIQUE
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 YUMO, GRAINS, REMUR instruments, IBR-2 high pulsed reactor, Dubna, JINR

 SANS II, SINQ spallation source, Villigen, PSI

 SANS I, Geesthacht

 Membrana instrument WWR-M steady reactor, Gatchina, PNPI

 Yellow Submarine, VVR-M steady reactor BNC Budapest

NEUNTRON CENTRES AND USED FACILITIES

COMPLEMENTARY METHODS

 SAXS: IMC, Prague; MPhTI, Dolgoprudny; FLNP-JINR, Dubna

 muSR: DLNP-JINR; NRC KY PNPI, Gatchina

 XRD, TEM, SEM, AFM: FLNP-JINR, FLNR-JINR Dubna, MSU Moscow

 Differential Scanning Calorimetry: FLNP-JINR, Dubna

 Thermogravimetric analysis: ; FLNP-JINR, Dubna
 ….



4th International Summer School and Workshop
"Complex and Magnetic Soft Matter Systems: Physico-Mechanical Properties and Structure"

held ONLINE in Timisoara, Romania, at the West University of Timisoara,
19 - 22 April 2021

Participants:
- Registered 102;
- More than 120 participants;
- 23 Invited presentations;
- 23 Oral presentations;
- 36 Poster presentations 
- 17 presentations of young researchers 

presented orally 5 min.
- Austria, Azerbaijan, Belarus, France, Germany, 

Ireland, Poland, Romania, Russia, England, 
Slovakia, Ukraine. 

ORGANISED BY

•Joint Institute for Nuclear Research, Dubna
•West University of Timisoara
•Institute of Continuous Media Mechanics of 
Russian Academy of Sciences, Perm
•Byelorussian National Technical University, 
UNESCO Chair
•Abdus Salam International Centre for 
Theoretical Physics
•Horia Hulubei National Institute of Physics and 
Nuclear Engineering, Bucharest
•Romanian Society of Physics
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