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Web of Science Paper Topic Statistics in 2020 year
Ferrofluids, ferrocolloids, magnetic fluids, magnetic liquids
8 276 papers &

Web of Science Paper Topic Statistics in 2021 year

Ferrofluids, ferrocolloids, magnetic nanoparticles, magnetic fluids,
magnetic liquids and structure
7 148 papers
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Neutron scattering is a perfect tool to investigate the
ferrofluids due to the specificity of neutron
interaction with the condensed matter, both nuclear
and magnetic.

Determination of the nuclear structure
* parameters of the particle size distribution
* thickness and composition of the surfactant shell
* micelle formation in ferrofluids
* interparticle interaction
* particle aggregation
* variation of the microstructure with the temperature

Determination of the magnetic structure
- magnetic size of particles and aggregates

- magnetic corelations between particles



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 Structure of ferrofluids on non-polar Pentanol-base ferrofluids:

organic carriers comparison with highly stable non-polar MF
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Collaborations with Romanian Academy Timisoara Section, Institute of Experimental Physics SAS, KoSice, Slovakia,
Biology Centre CAS, Ceské Budéjovice, Czech Republic
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Interfaces of ferrofluids with silicon substrates by neutron reflectometry

Experimental cell at horizontal
reflectometer GRAINS, IBR-2

S Thermostat
fluid flow

Sample
filling

Detection of adsorption layers on substrates
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SANS investigation of CoFe,0,/lauric acid/DDS-Na/H,0 ferrofluid - YuMO) facility in function at the IBR-2 reactor

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

Collaboration with Institute of Technical Chemistry, Perm, Russia
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Magnetic and magnetorheological elastomers (MEs and MREs)
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Web of Science Paper Statistics

Magnetic elastomers, ferrogels, magnetorheological elastomers,
magnetoactive elastomers
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Magnetoactive elastomer application in energy-
absorbing vehicle bumper construction
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silicone polymerization.
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impact. In accordance with the modern requires to the transport there is seelung to protect
not only the driver and passengers but also the pedestrians in case of a potential clash

SN T

E: H£0
¥
Magnetoactive elastomer coatings
e e Magnetic field influence on the capacitance value of a plane capacitor with MR
o i st o o clastomer-based diclectric
Journal of Magnetism and Magnetic Materials = 20
: = oo
ELSEVIER Faansl Ramapage: waw slievier camiocatalimme. " - ; ad
Reseanch anickes. = s
£ icity of ive elastomer coatings OM 2 ? % e s> &"”:T‘ T
Viadiskay V. Sorokin®*, Bogdan 0. Sokelow, Gennady V. Stepanov ™, Elcna Yux Kramarenkn*** = ° 8o
AT @ i
l N B f’j” 3 —0—-0—0—-0—t—a—0—-0—0—-8
e o ARLTRACT
Im ]| TR TR R &
S ; X/ \X s
= ‘ e ) i Capacitance C of a plane capacitor with MR elastomer-based
(ol o vt e 16127 3 o w1 167 174 GO ot ) o dielectric with different cancentration of magnetic particle S
g © 21T Ui . AL g of plniize i the magaetic ek of e Nl agoes. . ;n;;czl,j) is sensibly influenced by the applied magnetic field and
Our aim S
a-ele’c::.z\’z) coil; (3) magnetic yoke; (C) capacitance meter; (6) T.8ke, YD Lu, H.J Onwi, Colleid, Pelym Sci. 2012 (dei:10,1007/500396-012-2627
; Eripae To find lati bet | g N / c
Magnetically controlled electric capacity of a flat O 1IN correlations petween Elastomeric magnetic nanocomposite e
capacitor with a MRE as dielectric : .I: .t d biomedical devices \ \\
| macroscopic features an biomedical ) -\

. I @"—;;} AIG. 24 Ht.lfﬁ
microstructural changes for AL s BTy
earning to control them Cltomers with dispersed.

elastomers with dispersed,

- - - aligned magnetic
uring the fabrication

nanoparticles therein that

allow for controlling the
rocess' flexural modulus of the
p - device and engaged tissue in
response to an applied g FiG. 5
magnetic field

(1) The MRE-Desed Flet copeciter medifias it capacity

comsiduncbly with The itessly H of The eppiied megratic fiaid (2) fram the mement of
appicaton of M C mcresias end efter ¢ carfom mtenel of tme T ramems quas~Censtent.
—

\

hitp:lwww.google.comipatents/lUS20050267 321

N



Stomaflex + Fe;0, ferrofluid/Fe microparticles. Influence of particle concentration and intensity of magnetic field
applied during the polymerization process
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Two-level structure model
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Ry polymer large scale inhomogenities (structures);
R smaller globular object (comelation radius) o
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1 - correlation radius (magnetic particles)
L = distance between particles of the order of small polymer domain size ( 2Rg).
- is the average number of particles correlated with a given particle at a characieristic distance L.




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

. Horizontal geometry
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p(q) = I(9)/L.(q)

147
- No magnetic field during polymerization:
the intensities ratio is
p(qg)~09<1.
12f
Magnetic field is applied, the ratio
plap>1
10 increases with decreasing of momentum
transfer.
0'8 I 1 1 J
00 01 02 03 04

G i

+ In the initial matrix (pure  AYY
rubber) and e ME, prepared |19

\_‘3(;/

A change of the shape (anisotropy) of large polymer clusters, scattering at small

momenta transfer q < 0.4 nm is detected.
\,' b‘ %

B

without a magnetic field,

SANS reveals a substantial number of large
polymer coils (blobs) which are vertically x

prolate: p(q) ~0.9<I.

* For polymerization in magnetic field
p(q)> 1 increases with q
decreasing

SANS data indicates that in the case of MEs polymerized under the magnetic
field the blobs are preferably elongated in the direction normal to the field.



SANS measurements of samples polymerized in ZF. Measurements accomplished in magnetic field
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Intensity, abs.u.

Determination of an average distance d~10.8 nm between the elongated
clusters in the ME polymerized in magnetic field applied parallel to the
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INVESTIGATION OF MAGNETORHEOLOGICAL ELASTOMERS BY MEANS OF NEUTRON DEPOLARIZATION TECHNIQUE
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NEUNTRON CENTRES AND USED FACILITIES

+* YUMO, GRAINS, REMUR instruments, IBR-2 high pulsed reactor, Dubna, JINR
+* SANS II, SINQ spallation source, Villigen, PSI ] Sy 2

+* SANS |, Geesthacht

“* Membrana instrument WWR-M steady reactor, Gatchina, P\§

J/

%* Yellow Submarine, VVR-M steady reactor BNC Budapest

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
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¢ Differential Scanning Calorimetry: FLNP-JINR, Dubna
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* Thermogravimetric analysis: ; FLNP-JINR, Dubna \E»
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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,

ORGANISED BY

Joint Institute for Nuclear Research, Dubna
*West University of Timisoara

eInstitute 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

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.
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