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EXTERNAL MAGNETIC FIELD-INDUCED AGGREGATION AND
SEDIMENTATION PROCESSES ARISING IN MAGNETIC FLUIDS
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The spectral analysis of external magnetic field influence on hydrothermally synthesized
CoFe;04, FeFe 04, and MgFe 04 nanoparticles in ferrofluid was presented. In order to control particle
growth, stabilize particles against aggregation and enhance dispersibility in an aqueous medium,
surface coating was achieved using citric and oleic acid, popular surfactants in preparation of
magnetic particles for medical applications. New experimental settings were developed for the study
of behavior of ferrofluids with the applied magnetic field strength in the range of 30-400 mT. Field-
induced change of transmittance occurred and a precipitation of all studied samples was obtained.
Contrary to the linear aggregates of colloidal CoFe;Os and FeFe;O.4, approximately spherical
aggregates were observed in the case of MgFe.O4. The behavior of this kind of ferrites is in
accordance with its soft magnetic nature. In all cases, the surface modification resulted in decreased
dipole-dipole interactions between magnetic cores, and consequentially less precipitates were noticed.
All citrate coated nanoparticles have shown stronger magnetic response in comparison to the oleate
modified samples. The aggregation of nanoparticles potentially increases cytotoxicity although it is
still unknown how aggregates formed in external magnetic field affect biological responses when
ferrites are used in biomedical applications. Regarding non-linear clustering of MgFe,O4 suspensions,
it can be concluded that its excretion from the organism could be likely easier and faster when used in
diagnosis and/or therapy. Therefore, more attention should be paid to the low toxic MgFe;O;4 for its
medical application.

Keywords: ferrofluid aggregation, external magnetic field, light transmitting measurements.

-19-



n.b.: Manuscripts submitted to this Congress were not subjected to language or other corrections,
except in some extreme cases. Authors are fully responsible for the content of their Abstracts.

Cover: Ladislav Cvetkovski, Faculty of Fine Arts, Ss. Cyril and Methodius University, Macedonia

CIP - Karanoruzarnuja Bo myoaukaiyja
Hammonanna n yauBep3utercka oubdmmoreka ,,Cs. Kimument Oxpunckn™, Ckormje

54(062)(048.3)
66(062)(048.3)

CONGRESS of the society of chemists and tecnologists of Macedonia (25; 2018; Ohrid)
Book of abstracts / 25th Congress of the society of chemists and

technologists of Macedonia (with international participation) 19-22

September 2018 Ohrid, R. Macedonia, Metropol Lake Resort; edited by

Trajce Stafilov, Jasmina Petreska Stanoeva. - Skopje: Society of
chemists and technologists of Macedonia, 2018. - XVIII, 273 ctp.; 21 cm

Perucrap
ISBN 978-9989-760-16-7

a) Xemuja - Cobupu - Ancrpakru 0) Texnomnoruja - Cobupu - ATiCTpakTH
COBISS.MK-ID 108181258




