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In this work, we developed a 20kW-class high-power pulse-modulated induction thermal plasma
system for nanoparticle synthesis. Using this system, the effect of pulse modulation of the coil
current sustaining induction thermal plasmas on synthesized nanoparticles. This work targeted
TiO2 nanoparticle synthesis. Results showed that the pulse modulation enables us to control the
mean diameter of the synthesized nanoparticles, and that it also provides 80-90% anatase phase in
mass fraction of synthesized TiO2 nanoparticles, and finally that the control on the diameter of the
synthesized nanoparticles might be based on the decrease in averaged temperature in the reaction
chamber by the pulse modulation.
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Fig.1 Experimental setup for nano particle
synthesis
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Fig.2 Concept of pulse modulation of coil current.
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Fig.3 SEM photograph of nanoparticles collected
in Filter.
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Fig.4 Size distribution of particles collected in
filter.
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Fig.5 Dependence of mean particle diameter on
SCL.
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Fig.6 XRD measurement of favricated particles
with pulse modulation of 80%DF, 70%SCL.
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Fig.7 Dependence of weight fraction of Anatase
TiO, on Duty factor and SCL.
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Fig.8 Spectra obsserved at 460 mm below the
coil-end.
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