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Research Progress of Hydrogen Production by Rotating Gliding Arc Plasma Reforming

LU Na!, LIU Mengjie!, LIU Yidi?2, WANG Suli?, SUN Gongquan?
(1. School of Electrical Engineering, Dalian University of Technology, Dalian 116024, China;
2. Dalian Institute of Chemical Physics, Chinese Academy of Sciences, Dalian 116023, China)

Abstract: In recent years, the plasma hydrogen-generation technology has attracted wide attention due to its advantages
of rapid start-up and shutdown, and of possessing various types of fuel to be processed, etc. Rotating gliding arc (RGA)
plasma is a kind of non-thermal equilibrium plasma, which has the characteristics of both hot plasma and cold plasma.
And it is a research hot spot in the field of hydrogen-generation from fuel reforming. In this paper, the principle and per-
formance evaluation index of hydrogen-generation by RGA plasma are briefly introduced. And the research progress of
the conversion rate of reactants, hydrogen selectivity and energy efficiency of hydrogen-generation from ethanol, metha-
nol and methane by RGA plasma in recent five years are summarized, analyzed, and prospected. Based on the current
research status, some suggestions are put forward for the optimization of energy efficiency and hydrogen selectivity. It is
believed that a lot of research work still remains to be completed in optimizing the power supply design, improving the
impedance matching between the RGA plasma reactor and the power supply, and analyzing the mechanism of hydrogen
production by RGA plasma. Research shows that the RGA plasma coupled catalytic bed reactor can improve the reactant
conversion and hydrogen selectivity, which is an important research direction to promote the development of plasma hy-
drogen technology.
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Table 1 Evaluation index of hydrogen production
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Table 2 Performance comparison of ethanol reforming with RGA
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Table 3 Performance comparison of methanol reforming with RGA
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Table 4 Comparison of different reforming technology
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Table 5 Performance comparison of partial oxidation reforming of methane with RGA
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Table 6 Performance comparison of methane cracking

with RGA

PR, PR
R LR CH. %% H £ %

WA RIEAY.gRGRE L0 T ik

% /kHz /(L-min™")
CHu/Ar DC,10,0 6~20 #170.2 #161.2 [48]
CH.4/Ar AC,12,~ 0.05~0.15 %] 59 #95 [49]
CH4/Ar AC,12,— 0.3 2147 %] 97 [50]
CHu/Ar AC,12,— 0.1~0.3 %) 60 £ 95 [51]
CH4/N, DC,10,0 - %) 94 4] 85 [52]
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LR VT (7 IR = AR 55 ) i F, ) R R S5 Y
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TS5 B AR R AN TR 2R A o o S AR LR
. FE AR S SR S M T, T RO
FEARXS AT 8, URRIE A%, 910 Zhang 56 N456
IR S5 B TR R B2 W 4 SR 0 4E3) 7710 .
SEREEA T T B 2RI A AL 5 R R 462,
S 4 SRR B N e AR R H R ) FR e L R i A
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Table 7 Performance comparison of dry reforming of methane with RGA
FLJR SRR, B SRR R PEE RN % )
S5 TR % — b By % o ]
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CH4/CO» AC,11,0.5 2 %28 21495 #4957 - - [55]
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