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Study on Characteristic of Reforming with Catalyst
Using Plasmatron
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ABSTRACT

The purpose of this paper is to investigate the optimal condition of the Syngas
production by reforming of fuel using plasmatron. Plasma was generated by air and arc
discharge. The effects of applied steam, CO; or Ni-catalyst on fuel conversion, as well as
hydrogen yield and H,/CO ratio were studied.

When the variations of O,/fuel ratio, H,O/fuel flow ratio and COy/fuel flow ratio were
0.94~148, 43~10 and 0.8~3.05, respectively. Under the condition mentioned above, result of
H,O/fuel flow ratio was maximum H, concentration, or 28.2~31.6%, and result of H>O/fuel

flow ratio with catalyst was minimum CO concentration or 6.6~7.1%. and Hy/CO ratio were
3.89~4.86.
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Fig. 1 Schematic of the experimental apparatus.
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Fig. 2 Intial operating characteristic of the reformer.

AL Offuel ¥] Wsle] wpe & HAS F
3H ‘FiEI %‘Eﬂ A =4

#7bebo] HO/fuel ¥ WSkl B2 43
a@aLNr@m w871l F7ste] A3te
3 pAsn 9 ot 0¢ A
22 woks7] Al £37] A olusead
COvtuel ¥] W3l e A N 3
3710l F7kste] A%E Hlm BA ST

=)
T
=3

AD-Q)e B3E2AICHYS dEH
A Ao E  EEAS  siARkS(partial
oxidation)@ CO A&%¥-8-(CO shift reaction)
213 Ad 7@ ¥hS(autothermal reaction)® & v+
Ebdl Aol

e A)-(7)& ZeRvuld
{cracking) ¥F2-0.2 A(4)-(6)2
COzell A3l vebTh

e EE}ZU]J]. X—Lg. E.a}.zu].EiQ,] Hzl
&S B4s] g5t 4 FEEH: vield), ol
Yz g, F9U7ks A#dES A(R)-10) 9
ato] ALtEo] FTt

DESEEE!
CiHls, AN

A 2 AUuXEs =2% H16A R4S 20054 128



ECHEDIEEE 018

C,H, +20

> 2—»nco+1211112 (1)

CnHm+—§L02+nH20—>nC02+(n+‘2§7‘)H2( 2)

CO+H ,0-CO,+H, (3)
e+CH3—CH2—CH3~>
(4)
CHg_CHZ - +H- +e,
Q+CH3_CH2—CH3_)
(5)
cHg_CHz' _‘CH3' +e
€+CH3"‘CH2_CH3"
(6)
2CH3' _CH2+8.
CO,+e — CO,+ +e—CO+0+e (7)
P _}:0 <
H, &%) = 2525 1% ao (8)

Z‘Qﬂ-*ﬂﬂ%(/)_ ?J%:QFEC"J E e

x100¢(10)

2 A9 Ag2AL Table 19 Ul om,
O?/fuel v o] A&L Case R, H:O/fuel B]ol] 92
71o) Zuje] {50 wel Zui7} glE A$ Case
R-S1, &vl7} gl 79 Case R-S2, 28|z
COs/fuel H| % uH-&-7)o] Zu)8-To) upe} Zujs}
e A% Case R-DI, 217} 9l ALE Case
R-D2& 3to] zhzte] wipol dis) 48 E 43 3
Rt
28 2%} H0, CO,,

N FE 0gel HE 23 3 ADbAY 5
4R F& FEt AU £AE SFoR W
@ Aol

Case R-S1¢] 2971 49 F&7} 325%Z
7 =4 ‘45}‘4 o, CO+= Case R-S29014 7}
9 vesien Coe Mg BA Jebdt
o] Ni ool 9% wk3-3 4 (3)o] Yeld CO

=) HE S8 @7

Table 1. Experimental conditions and value

O2/fuel H:0/fuel COy/fuel
ratio ratio ratio
. . .| Input
condi 1 | non Ni non | Ni
fions | "™ Cat-" | cat | cat. | Cat. | Cat. Izﬁvvxee)r
Case R Case| Case |Case | Case
R-S1| R-S2|R-D1|R-D2
value[|0.94 ~ 1.48| 43 ~ 10 |08 ~ 3.05 8
UCat.: Catalyst.
A% Wl Aurgo] $HTA COE Zadtn
COz% %7}"2}% & Jdok 9 A TR O
Frfe] F3F2 ZA HehtA gt Case

R DlJJr Case R- 2«] 7d§-= Case R-S1¥ Case
R-S2 Bt} AdH o2 $49 F=7} A e
%o CO9Y oE-‘:— o9 =A YERgTh ole
A (N9 Eetzvtd g3 COp9 A Hhgo]
SASHA A= A7 fEo]t},

3.1 95 |t

Fig. 45 FY4A2E A8ty J8E WA
A MNE AEs Ao 2 Oyfuel H|2} NS 2
HE e Fig. 4(a)e Oyfuel 2] 3}
n2 MAEE FA7E F He C09 F& E9
£ yehd Aoz Z+7} 1512%~30.13%, 17.5%~
20.1%< M9E Holz Utk ¢ AN & +

ol Wshxe FHEol Hsh 0o,

35 ¢
.. 30
R
< 25 B OCase R
'% 20 SCase R—S1
2] 15 @Case R—52
§ i BCase R-D1
g 10 ¢ BCase R—D2
© 5

0

H, CO Cco, H,0
component

Fig. 3 Concentration of major component in reformed
gas according to maximum H,.

Trans. of the Korean Hydrogen and New Energy Society (2005.12), Vol. 16(4) 359



50
40}
)
k-3 “o
§30 =
=0 g
: *3
] [ <
gZOi T
e | .
o r
10_
OL- P S L Ll o
0.94 103 112 1.21 1.3 139 148
O /fuel
100 (7 150
80 la0 &
— (]
8 B
3
360 30 &
» 4
c [
3 1, 2
240 20 8
° ]
> B
I | ! =
20 10 2
! &
L i
Moo b e L]

0 0
094 1.03 112 1.21 1.3 139 1.48
O /fuel

(a) Syngas concentration and Hy/CO ratio
(b) Hydrogen yield and Energy conversion rate

Fig. 4 Effect of the O/fuel ratios.
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Fig. 5 Effect of the H,O/fuel ratios.
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