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PROCESS OPTIMIZATION OF METHANE REFORMING IN
ARC JET

Na kyung Hwang®, Dae Hoon Lee™ and Young-Hoon Song™

ABSTRACT

Characteristic of partial oxidation of methane using arc-jet plasma by AC power is
investigated. Arc-jet reactor used in this work is slightly modified from typical arc jet
reactor so that it can make and sustain stable state of plasma. Methane conversion,
selectivity of chemicals such as hydrogen and hydrocarbon materials in the product are
analyzed. Parametric approach on the performance of the reactor or detail on the partial
oxidation process is carried with Oy/C ratio as parameter. In addition to the results, SED
and arc length is changed to understand the effect of current-voltage correlation on the
reforming performance and relative role of thermal process.

Key Words :

SED Specific Energy Density (kJ/L)

Zilesdd

Arc jet, Refroming, CH4, Partial oxidation

M

=

st ARH F45 Azd
%% JdRANE BE $48 d8=
s 28wt ldEn A (1] el

RE 48 WAATE BEoEE dRW,
2pys, 237 A4 88 Sol gon, o
Weg FE37 AANE Fu, A2 2 e
o2 ool Huigel olggol gu. (2]
4 # Kol o2t 129 ofa Fehzul suhu
be 2w 2 asted va A9A9 Bao

7]

=
.

rR )

o rfr
B ro

s BerlsagutegEn
#x AT 71AATY
A=A 3A}, yhsong@kimm.re.kr

N

dANA = AFHoRey, & 7L ) F X
ool FAFAe] JME3ta 2) o EL9] WG of
v wgr] Rzl FoE F3Hol do AFA
AR Zo] F4Y A4V Y FHLo] HFH
o2 AEHD 3t [678]

A ZPzutE o] &3 Fi2EAEAN A
F =dHn JdE AF red R o=
2 $ 5% 8-87]F(reaction mechanism)7}t o}
7R BHEA #HEdIR QA Fvre d Ao
Zdznte 129 948 A FA @
2 g Ay B2 F %lr‘:‘ AqUXE e
AzE HAT = led, B2 A4 AHEHE
Zg=zn 937 E gol g3 E3hE g 2 A
el €]3 Zabznl Fshukgo] FAlo EAE

-]



A 333 KOSCO SYMPOSIUM =& 3(20069 5 7)) 267

ol ZH WEe] H g 54 FEH dYA
UA Fot. FH, HZ Lee Fol W] FEA
kgol glo] E=nte] GFol W 72
€ TEIIH e, d71Me ofZATE MER
ghg getueE AAsa, BAsE okad A
o] B FA wrgAF FAVAE ML F
ghzot g7 F7h wEe 54 9¥E Fo
Ae& BT 2y o] AEA AHgE W7
A dss H Ee=v #3hkgo] FEIY
AEE B3I EHo] ofgR FAE JHT.
(11] wekN, & dFdxe 438 w3 &5
zut 33ghgo] g og FEE WEINE A
AL, oo we} oz EH=wl ¥rEIIA
HetgE F 7HA M2 bE e S4S 49
E & AN

[=] K
21 AEFA Y MEEA

AP +AL Fig. 1 & 2own, Fig. 2%
2 YRFxo olad F2ul 2HXFXE A
£33t olas wgr] R AF ¥ F 9
271 39 HA ¥ (plate) AlojolA EAdtn
Ak AHA gole AZ 2 mmd x=F°] Lo
9, ojg B3 BgrA2E AEFHHIE YE
72 wAYL A AIAEHAG. gl AL
? At 2 HA AFL AE 3mm, Z0]
100mme F-g2¢d g7 A2 AF=HAoq9
HA AZL 2HAA2 22 AZFHAG F
Bzrl AAAAE o=z PAS 93 10kHz, &
A 12KV EFAdde] ALEHA. Zhzky) g
< 7t2 FFZ2HEE 93 MFC (mass Flow
Controller)7} Al&5H%A3, ¥ £ AA7t29
HE EAMe GC (HP 6890)& o] &34t

olAANE FtZut whgr|7t 7HAE EALS W
£F] R ofz 49 59 AE 49
o2 UyroRte Rolth. o W AY of=st

Fig 1. Experimental Setup
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Fig 2. Schematic diagram of an arc-jet
plasma reactor
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Table 1. Comparisons of reaction in each

region
CH, H, GH,
conversion | Selectivity | Selectivity
%) (%) (%)
Inlet i 29.83 31.07 7.68
Inlet ii 2.90 50.83 19.06
Inlet i + ii 26.34 18.90 453
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Fig. 3 Dependence of the H2 selectivity, yield
and CH4 conversion rates on O2/C ratio for
partial oxidation of methane )
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Fig. 5 H2 selectivity and CH4 Conversion
versus Arc length at SED 06
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Fig. 7 Hz selectivity and CHs Conversion
versus Electrical field
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