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Study on Methane Steam Reforming
utilizing Concentrated Solar Energy

Part 1. In search of the best reaction condition for
steam reforming of methane
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Abstract

The reaction of steam reforming of methane with commercial catalysts was conducted for
thermochemical heat storage. The reaction conditions were investigated for temperature
range of 700 to 900 C and steam to carbon mole ratios between 3.0 and 5.0. The reactor
was made of stainless steel and it’s dimension was 12 cm inside diameter and 6cm long.
The effects of space velocity and reactants mole ratio and temperature on the methane
conversion and CO selectivity were examined. Optimum reaction condition was

determined. There was not a significant difference of methane conversion and CO
selectivity compared to conventional reactor.

Keywards : 3824 (Thermochemical heat storage), "8 $-27]713 (Methane Steam Reforming), Bk %7+
(Solar Heat Storage), F4#*(hydrogen production)

1.M 2 s glovt B as
o Agel mhE #7509 B9 2 RS ¢
A A SIS F oA doR g ok BN dadE B

c

HraA:20059 109 59, AAeEeab:2005d 119 239

Journal of the korean Solar Energy Society Vol. 25, No. 4, 2005 13



2018t of /YL S o] &8 we F57] HE W] Ay

A 475 AN Enw]uxlz SEERE
GEon 9t sad el £992 0
oD

HR 2GR AL olgael §
F1N §E WS AT QAU E Bl
EREREADERPEREE REE TR
A FEE T, 3 AN B W

5
X,
o
Iz
lo
o
1
R
e
nlo
i
Bl
o
lo
ifi%4
=
Y
g =

L Ho n2 ok aR L OHI w10 o= & op lo

==
S
0

ﬁﬁ
e op o
o =

A
Hevlg, T7ln 89 £40 me
= X

EUJ] =4 —’F Sl = el irh2
=]

folo
[@p]
a5
jon]
=
o]
=
Q
[
(@]
]
AN
=
QO
U‘
2
x
N,-: ~—
=3
r 1
ra
-4
—

£ 0¥ 400 C o9 £ReIN 33 Fo
wA) AR oA 4 Ego] o Eohm
k. Hakd ame A% 7% A s
& 4 = @9l Lx oA I, o] 7
3% 59 71%01 e F28 Q35 A4 B
g Aol

38 %

1) A71E, A4, ¥kl
82

2) K. Lovegroove, A. Luzzi and O. Freitag, Solar
Energy, 66, 1999, 103.

3) O. Yamazaki, K. Tomishige, and K. Fujimoto,
Applied Catalysis, A., General 136, 1996, 49.

19955 #A9e9Rs 227

14

Al 2l £ German
Aerospace Research Center (DLR)$} v]=¢]
Sandia National Laboratories$} ]2zt
Weizmann institute of Science(WIS)ol ]3|
A AE=9det. 199089 Sandia National
Laboratories®t DLRel ¢8§A Volumetric Ht
SA|2EE o] &gt o]dbgletA sl FHE WA
AAbEIQITh, 53k WISHA wigke] o Absheka: 74
Aol thate]  200-300kW+ Volumetric ¥H-8-7]
2A4gs Y. 2 Yol dE9| Niigata ta
/] Bench-scale9] quartz ¥-$71& o443t o
et Zujstol olibsheta JfAE A Foll Tk
el A= dA) BjFE S o] &3 ARl tist
A47F =2 A &t

71Ee] AFEol M= gEdst iAo ZaEel
THAZ7} 28-S Ya)A] GAIAE ceramic
foam< ARSI gt} AT EA stressZE <

84 B 4 5, Yol g Bgo

2 237k Ale S wdsiin

& d7oME B 542 Ve $ R e
9] 57] M w2 WFE S sl st
w3} o, $AH o2 o) GIg U o
BAla) x]/Jo] A okygAQl ek A3}E 4T
she Zulel RES oD, Medl A% 24
& Daele], 1 A%E Al el gl
3 ¥l asksint

BIEHIZILIRIES =28 Vol. 25, No. 4, 2005



ABEL o348 e £37 A W87l A7/ 2N 9

CO2 reforming ©l2kar o A=t}
1) Steam Reforming of methane

CHs + H:O0 = CO + 3H: (1)
JH = + 206 kJ/mol

2) Carbon dioxide reforming of methane

CHs + CO2 = 2H + 2CO (2)
AH = + 247 kJ/mol
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