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Fig. 1. (Color online) Temperature profile for the sample fabrication.
The circle marks indicate the temperature and time taken the aiquots
samples. Ty, Ta and Tp are up temperature, aging temperature and
down temperature, respectively.
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Fig. 2. (Color online) DCS traces of Fe(OL);. The trangitions
indicated by arrows correspond to two step decomposition of OL-
chain, and others correspond to the formation of iron oxide

nanoparticles, respectively.
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{a) Aging time: 5 min

-

Fig. 3. TEM images and ED patterns at (8) aging time of 5min, (b)
aging time of 60 min and (c) room temperature.
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Fig. 4. (Color online) AC susceptibility with reaction times. The time
scae corresponds to the temperature control time. Ty, Ta and Tp
are up temperature, aging temperature and down temperature,
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temperature for final product.
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In order to andyze the formation mechanism of iron oxide nanoparticles, we measured the heat flow of Fe(OL); precursor with
temperature, and TEM images and AC susceptibility of aiquots samples sequentialy taken from the reaction solution, respectively.
The thermal decomposition of two OL-chain from Fe(OL )3 produced the Fe-OL monomer, which were contributed to the formation of
iron oxide nanoparticles. In the initial stage of nanoparticles formation, the smal iron oxide nanoparticles had y-Fe,Os; structure.
However, as the iron oxide nanoparticles were rapidly growth, the iron oxide nanoparticles showed y-Fe,Os-FeO core-shell structure
which the FeO layer was formed on the surface of y-Fe,Oz nanoparticles by insufficient oxygen supply from the reaction solution.
These nanoparticles were transformed to Fe;sO, structure by oxidation during long aging time at high temperature. Finaly, the Fe;sO,
nanoparticles with high saturation magnetization and stable in the air could be easily synthesized by the therma decomposition
method.

Keywords : therma decomposition, precursor, iron-oxide nanoparticles, superparamagnetic
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