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Effect of Discharge Frequency on Oxidation of Carbon Double Bond
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Using Atmospheric Pressure Non-equilibrium Plasma Jet
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Oxidation of 1-decene having a carbon double bond was studied using a non-equilibrium plasma jet at atmospheric
pressure. The plasma jet was generated with a low frequency (LLF) power source below a frequency of 10kHz to
compare the previous results using a radio frequency (RF) power source. The experimental results showed that
1-nonanal was most produced among oxidation products and its production closely related to 0zone concentration in
the jet, suggesting that ozone oxidized the carbon double bond by different reaction mechanism as compared with the
oxidation with RF plasma jet where oxygen atom was a key species. The comparative experiments were further
carried out using styrene and the results confirmed that the different oxidation mechanisms predominantly proceeded
for LF and RF plasma jets similarly to the oxidation of 1-decene.
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Fig.1 Reaction mechanism of 1-decen with oxygen atom.
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F1 BEARTT A~T =y FOERSEME
Table 1 Experimental conditions for LF plasma jet.

Sample 1-decene, styrene
Amount 2 ml

Voltage (effective) 2,3kV
Frequency 100 Hz - 10 kHz
Ar flow rate 1.24 |/min

O, flow rate 6.61 - 30.1 ml/min
Reaction time 60min
Temperature -14.7°C

Distance 2 mm

K2 BEWETT A~V =y FOEERSEM
Table 2 Experimental conditions for RF plasma jet.

Sample 1-decene, styrene

Amount 2mi

Frequency 700 kHz

Voltage 3 kV(pk-pk)

Period 20 ms

duty 30% (for styrene oxidation)
50% (for 1-decene oxidation)

Ar flow rate 1.24 I/min (for styrene oxidation)
1.56 I/min (for 1-decene oxidation)

O, flow rate 6.61 - 30.1 ml/min

Reaction time 60min

Temperature -14.7°C

Distance 2 mm
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Fig4 Products yield as a function of frequency
for 1-decene oxidation with LF plasma jet
at voltage=2 kV and O0,=30.1 ml/min.
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