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Abstract

An radio-frequency (RF) plasma system will be
used to investigate the N-N-Dimethyl formamide
(DMF) conversion. The reactants and final products
will be identified and quantified by using an on-line
Fourier transform infrared (FTIR) spectroscopy.
Experiments were conducted to elucidate the effects
of operational parameters on DMF decomposition
fraction (7pmr). The operational parameters include
input power, O,/DMF ratio and DMF feeding
concentration. Additionally, the comparison of
DMF+0, » DMF+CO, > DMF+CO » DMF+CH, was
performed. The results showed that 7pyr was higher
than 89% no matter the reacting gas was O,, CO, CO,
or CHy. At given input power, 20 Watts, 7pyr, near
100%, was the highest in the DMF/Ar system, while 7
oM, 89.9%, was the lowest in the DMF/CH4/Ar
system. The 7pyr increased with the increasing input
power in all systems. Additionally, 7pur decreased
with the increasing O,/DMF ratio or the DMF
feeding concentration in the DMF/O,/Ar plasma
system. However, 7pvr Was higher than 80% even

DMF feeding concentration was 8% and input power

was only 20 Watts. DMF was easily decomposed into

CO, the main product, in the plasma system. Input
power was the most important parameter in the DMF
plasma system. The conversion ratio of reacting gases
(O,, CO, CO, or CHy) increased with the increasing
input power. This resulted in the formation of more
and more radicals to react with each other and led to
the formation of CO or hydrocarbons (eg. CH,, C,Hy).
Molecules in the plasma system are first excited
through direct collisions, via negative ions, or by
recombination of positive ion with electrons. The
excited molecules can be fragmented, or they can be
isomerized to form either stable compounds or
reactive intermediates. All the experiments are
carrying on, the preliminary results will provide the

basic information for the future experiments.
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