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Precise structure control of nano-composite films in low-temperature plasma
reaction field with fast flow
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The purpose of this study is to control the microstructure of nanomaterial
films using a low-temperature plasma flow reaction field. By changing the gas flow rate (velocity)
in the plasma, the particle size of Ge nanoparticles could be controlled between 40 and 100 nm. In
the plasma reaction field with two flows, nanostructured films with aggregated GeSn nanoparticles
were formed at low gas flow velocities, while at high gas flow velocities above 300 sccm, specific
nanostructured films with regularly arranged nanopillars of about 100 micron diameter were formed.
As an application study, a Li ion battery using a C/Ge/C stacked film as the anode demonstrated 910
mAh/g after 90 cycles, which is a three times higher value than that of a carbon anode.
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