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Preparation and oxidation mechanism of iron oxide nanoparticle by use of
ultrasonic sonochemial oxidation

Osamu Nakagoe ™, Tatsuya Shuto*and Shuji Tanabe*

FesO,4 nanoparticles were prepared by ultrasonic sonochemical oxidation and the oxidation mechanism
of its formation was investigated. Sonochemical oxidation of Fe* ion was carried out by reverse precipitation
method (RPM) with and without surfactants under Air, Ar, N, and O, gas replacement in the solutions. The
order of oxidative reactivity is Air > O, > N, = Ar. In order to reveal the mechanism of oxidation, we measured
oxidants such as OH-, NO,” and NO3; under presence of various gases in the solutions after ultrasound
irradiation. As the results, coexistence of N, and O, in the solution enhanced sonochemical oxidation since
NO, and NO;” formation took place in addition to OH- as sonochemical oxidant.
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Fig. 1 XRD Ppatterns of sonicated samples
(a)Air,
(c)Nitrogen, (d)Argon and the samples

prepared under (b) Oxygen,
(e)before sonication and (f)purchased
magnetite(commercially available).
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Fig. 2 Oxidant yield produced under various gases.
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Table 1 Properties of various gases which affect

cavitation(?

i BUR B BREE K, VIR E (B L5y 2R)
v [cal/em's1°C™1] (I&JE, 20C)
255 1.33 55.0 18. 68*
EH 1.40 58.3 1.28X107°
fig 3 1. 40 336. 5 2.51X107
Ar 1. 67 21.2 2.76X107
Kr 1. 67 12. 4 5.06X107°

K AL 2 2255 O K [em?]®
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Fig. 3 Oxidant yield sonochemically produced with
various surfactants. (a) PEG-MS, (B) SDS, (c) HTAC
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Fig. 4 XRD Patterns of’ [dreﬁégnetite nanoparticles
prepared with (a)1 mM PEG-MS, (b)1.5 mM HTAC.
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Fig. 5 TEM Images and size distributions of magnetite
nanoparticles prepared with (a) 1mM PEG-MS and
(b) ImM CTAC
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