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Abstract

Hydrogen was produced from water plasma excited in high frequency (HF) inductively coupled
tubular reactor. Mass spectrometry was used to monitor gas phase species at various process
conditions. Water dissociation rate depend on the process parameters such as ICP power, H:O
flow-rate and process pressure. Water dissociation percent in ICP reactor decrease with increase of
chamber pressure, while increase with increase of ICP power and HzO flow rate. The effect of CHs
gas addition to a water plasma on the hydrogen production has been studied in a HF ICP tubular
reactor. The main roles of CHs additive gas in HeO plasma are to react with O radical for forming
COx and CHO and resulting additional H2 production. Furthermore, CH; additives in HzO plasma is to
suppress reverse-reaction by scavenging O radical. But, process optimization is needed because CHa

addition has some negative effects such as cost increase and COx emission.
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Table 1. Correction factor of QMS.

Factors | 1 T S {IxD
Tonization | Transmissi | Sensitivity

Species Yield on Factor Factor
He (2) 0.3052 6.2000 1.8922
0O (16) (.9926 3.4000 3.3748
OH (17 1.0417 3.2000 3.3334
H,0 (18 1.0908 3.0000 3.2724
0O (32) 1.7782 0.9576 1.7028
Ar (40 21710 0.8736 1.8966
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Table 2. Experimental parameters and range.

Parameter Range Unit
VHF ICP Power 0 ~ 400 Watt
HyO Flow rate 58 scem
CHs Flow rate 0~ 20 scem
Pressure 300 ~ 500 mTorr
Canister Temp 20 T
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