Trans. of the Korean Hydrogen and New Energy Society, Vol. 32, No. 3, 2021, pp. 149~155 KHNES
DOI: https://doi.org/10.7316/KHNES.2021.32.3.149 pISSN 1738-7264 * eISSN 2288-7407

SEWE=MS 52 Y 2 £4: Ru S0 Ni 04 B[

i
N
X,
re
—LJ
cu_’
oxt
re
FFU
ri
R

174, Tl | &l LG, ‘oAz et

Mid-Temperature Operation Characteristics of Commercial Reforming
Catalysts: Comparison of Ru-Based and Ni-Based Catalyst

YOUNGSANG KIM"?", KANGHUN LEE®, DONGKEUN LEE', YOUNGDUK LEE*, KOOKYOUNG AHN"?

*Korea Institute of Machinery & Materials (KIMM), 156 Gajeongbuk-ro, Yuseong-gu, Daejeon 34103, Korea
2University of Science and Technology (UST), 217 Gajeong-ro, Yuseong-gu, Daejeon 34113, Korea

3LG Electronics Inc., 38 Baumoe-ro, Seocho-gu, Seoul 06763, Korea

“Korea Institute of Energy Technology, 200 Hyuksin-ro, Naju 58330, Korea

TCorresponding author :
yskim@kimm.re.kr Abstract >> Most of the reformer experiments have been conducted only in

_ high-temperature operation conditions above 700°C. However, to design high ef-
Ez\iies'zzd gﬂiﬁj%@lﬂ ficiency solid oxide fuel cell, it is necessary to test actual reaction performance
Accepted 21 June, 2021 in mid-temperature (550°C) operation areas. In order to study the operation

characteristics and performance of commercial reforming catalysts, a reforming
performance experiment was conducted on mid-temperature. The catalysts
used in this study are Ni-based FCR-4 and Ru-based RuA, RUAL. Experiments
were conducted with a Steam-to-carbon ratio of 2.0 to 3.0 under gas hourly
space velocity (GHSV) 2,000 to 5,000 hr-1. As a result, RuA and RuAL catalysts
showed similar gas composition to the equilibrium regardless of the reforming
temperature. However, the FCR-4 catalyst showed a lower hydrogen yield com-
pared to the equilibrium under high GHSV conditions.

Key words : Steam reforming(4% 7| 7{ &), Reformer(7§ & 7|), SCR(£5 7| EtA H|),
Catalyst(Z 1), Reactor( Ht2.7])

1.4 2 WEr} e s edo] 7o) glof mige] 34 of
Hrglos B

FAT Asle] dton Ag 9 dg 5o 5 ShB QARSI B4 71 % sl drsfEe

Helno] Agarol 345 Z7lelT olol wet LSS Bol BElhas aw Al VG

409, oUA Ao BEo] BAZ dEEI  olth WAZIAS 0|83 457 AW ARG

otk AAAOIU A % sl saou A oux] o] Ea AAHol7] o] A AAH R ALgET

149
2021 The Korean Hydrogen and New Energy Society. All rights reserved.



Uk AR =2
B8 A3t 7)1 Z(partial oxidation reforming), A+ 7|
X‘(autothermal reforming) 37}X]7} QTh). 3714 |
H S 7HE wol AREE A 57] HERolH:
AN S T HE2 o7 A] A7 ZE 2 Yl
TaEE #3784 vl weh E/4do] Wk,
= ARHA Al2"lol 45 3ush] 9%
o] Hloto 2 S227) A7 7} AFE A glom,
2 571 W70l Uit s d97E Zastct
£Z7] JA7] T A= bke 2o, wE vk
2 gat QAT A, A% L5 W 5 27
37b) Hokz Y 4 9tk
=2 o

%7 7§Z(steam reforming),

t+O steam-to-methane ratioof|A] =
ejzbe Alzs Zojo] 4ol Tt A2 sk
Zejzniz Azg Zoj} jgke] Wgkgol Eeki

Zhang -5

Shin 57 FAHHE B3 AP HLE
oqLste] A7) o] o] vWiskH o) vy wgke] g
oS 277 Bhdo] B8 Zol] AntEeS B
15} c}. Park S uﬂogo] ;q_lJ(X%O gge o)

=0 =2

lﬂ 2
E
_‘1
1o -
)

i)
i
N
.l
o
oo
it}
ne
24
ofl
=\.'=
L‘
N
e
it
)
ol

-1317}0}051:} MatsumuraS&} Nakamons)‘— e ut
& ZkoflA] of2] 7] Fuje] vk 4ol tis A
TSk

o] A7 At FAo] dast B4 A
2o Bl 3| glon F&2 600C ool e
G o] Hlojel5o] AlAE o] St shA|RE A 4het
&= A=A X]|(solid oxide fuel cell, SOFC) A]AHE]o]

A8 500-550C F-2 FoollA] Zsahe A
Zofjof] thet At mivlsith ASAQl AlAE
3= flste] ENRS7] 24 AAI7F B2l of

Table 1. Commercial catalyst that can be used as a small
scale reformer

Model | Composition | Bulk density | Temperature
FCR-4 Ni/ALOs 0.99 g/ce 450-1,000C
RuA Ru/AlLOs 0.92 g/ce 550-1,000C
RuAL Ru/AlLOs 0.64 g/cc 550-1,000C
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Fig. 1. Commercial catalysts used in the experiment
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Fig. 3. Configuration of catalyst characteristic experiment
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Table 2. Experimental conditions
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Model | GHSV (hr'l) SCR Inlet temperaturue of Outlet temperatu{e of CHj flow rate Steam ﬂo'w rate
catalyst layer (C) catalyst layer (C) (Ipm) (cc/min)
R4 2,000 450 0.75 1.81
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Fig. 4. Temperature measurement result of catalyst reactor and heat source
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Fig. 5. Comparison of reforming performance of catalyst according to temperature and GHSV change
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