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Low Temperature Reduction of Graphene Oxide by
Plasma Processes
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Graphene oxide (GO) is graphene sheet laced with oxygen-containing functional groups that located at edge of
the lattice. The properties of GO can be modified depending on the degree of reduction of oxygen-containing
functional groups. Typical methods to reduce GO include wet chemical processes and thermal annealing in
which hazardous chemical substances and high temperature are applied. In this work, plasma processes are
conducted to reduce GO. GO films on silicon substrates are exposed to argon plasma generated by a radio fre-
quency (RF) discharge. By superimposing pulsed negative voltage at 5 kV to the substrate holder, argon ions
in the plasma can be accelerated to interact with GO. The duty cycle of the pulse will be varied therefore GO
samples undergo plasma treatment and ion implantation alternately. Changes in atomic compositions and
structure are analyzed using X-ray photoelectron spectroscopy, atomic force microscope and Raman spec-
troscopy. Reduced GO can be obtained with a hybrid process at low temperature.
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