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Study of hyperthermia through the bio-plasma treatment and magnetic

properties of FesO4 nanoparticles

Hyunkyung Choi, Chul Sung Kim*
Department of Physics, Kookmin University, Seoul 136-702, South Korea

1. INTRODUCTION

The ferrite magnetic nanoparticles have long been studied with various industrial application such as

hyperthermia, bio-catalysts, high density magnetic storage[1]. Recently, Hyperthermia therapy has been in the
spotlight with a high saturation magnetization and a small particle size[2,3].

In this paper, According to the plasma processing time, we have studied the magnetic and thermal properties of
FesO4 nanoparticles under plasma treatment. Also, We have studied the crystallographic and magnetic
properties of Fes04 with XRD, VSM, Plasma, Hyperthermia, and Mdssbauer spectroscopy. Especially, we have

focused on the saturation magnetization and self-heating temperature.

1. EXPERIMENT PROCEDURES
The Fe304 sample was fabricated by high temperature thermal decomposition (HTTD) method. 2 mmol of iron

(1) acetylacetonate was used as starting materials and were mixed with 2 ml Oleic acid, and 3 ml Oleylamine
and 20 ml of benzyl ether. The mixture was heated up to 298 °C for 30 min in air and was cooled to room
temperature (RT). The obtained black magnetite particles were washed with ethanol three times. And then dired
in vacuum at 12h. The crystal structure of samples was characterized by using X-ray diffraction (XRD) with Cu-
Ka radiation (A = 1.5406 A). The magnetic properties were investigated by vibrating sample magnetometer
measurements (VSM). A bio-plasma equipment was used with argon and applied of 100 voltage for the plasma
treatment. The sample exposure time under plasma. The exposure time were 0, 10, 20, 30, 40, 50, 60 min. Also,
Sample exposed was measured by Self-heating temperature with magneTherm device. The 5"Fe Mdssbauer
spectra were recorded using a 5’Co source in the Rh matrix with the spectrometer moving at constant

acceleration.

111. RESULTS AND DISCUSSION
The refined XRD patterns of Fe;O4 sample by the Rietveld refinement method. The crystal structure of Fe3;04

were determined to be cubic spinel with the space group of Fd-3m at room temperature. The lattice constant of
samples was a, = 8.381 A. The Bragg factors Rg and Rr were 3.02% and 1.76%, respectively. From the
Scherrer equation for XRD pattern, the diameter of samples was 10.7nm. To obtain the magnetic properties of
FesO4 samples, we performed VSM measurements. Fig.1 shows that the saturation magnetization enhance
according to the plasma processing with saturation after 30 minutes. The saturation magnetization of exposed to
the plasma 30 min was highest among the samples as 73.705 emu/g. Fig.2 shows the self-heating temperature

under a time-varying magnetic field of 25 mT at 50 kHz. The self-heating temperature of the sample increases



up to 94.6 -C after the plasma treatment 30 min. The Md&ssbauer spectra were obtained from 4.2 K to room
temperature before and after plasma treatment. These were analyzed with tetrahedral A site and two six-lines for
octahedral B; and B; sites, resulting in the three six-line hyperfine pattern. Based on the Plasma treatment, we

expect that the magnetic properties of Fe;O4 nanoparticles with enhanced self-heating temperature.
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Fig.1 The saturation magnetization and corecivity of FesO4 nanoparticles were measured by VSM with a
maximum applied field of 1.5 T at 295 K.
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Fig.2 Self-heating temperature under time varying magnetic field of 250 Oe at 50 kHz.



	ProgramBook 1
	ProgramBook 307
	HR-14

