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3E 1. 74 station®] 7] hdel gk o] A}
Natlon Program H, Station Hydrogen Production Method
SCAQMD A]®HAFY, Califonia @& - EHl%l"j_— A7 B Az, Nees, LNG
W S| CaFCP and  |200170 AR PRE| R Hlelowis Ad, HEW 5 A8

| Hjo
%94, Air Product/Stuart EnergyAl &

ST} 7]—%%, LPG, LNG, Diesel, Methanol®]
(67122, COG, A7|33ll, LHy S(ZH714)
— Tokyo Gas, Nippon Sanso, Cosmo Oil &

LA

FreedomCAR etc.. | Ui}, o8]z 5 | —

WE—-NET Program, o om o os

Q3| JHFC Project and | o, ;;)‘;%U}
New Hs Project etc.. e

;

A Hydrogenics & Canadian EEE & — & A7 WA (AR &8
Transpor. FC Alliance 671 - ‘?J%‘Fi, Hydrogenics Co.
Framework(FP5) | — A71%3)(4712), LNGHR(37)2 ) LHy(2714)
fog | COOE A BCTOS | g s q) | oA A8, w2 300 24
rojects etc.. 10037) Z=A)ol 3070 — BEFTAE & L1q Hs, BPA}, Lmde/\}
AA B SIE | - k) ARNG, LPG, Naphtha, Gasoline) ]
B IS S} Naphtha, Gasoline
Wy AR AU Jaaon, ow | ure A2 olEa

I o o) Ak

(107D, 39400 | = SK(), KIST, KIER etc..

G sl Ae AANE, FATLA AR B PSA AAE FAE Fi AzFAN
4%, A% 2L BuANE PR FAe 3oz pAHe] ek S Ao o
) Fas Az A WHAE 2EAARSER), FRAFNSPOX) D AAA L
TR F2 AgHTh T 20 247he] 4 We 3 WGS ol gg e o
weERe sl
E 2,08 7 A g 3 FYke Aawnsl B 54
Method Total reaction Characteristics H, yield(%)
SR CH4;+H,O = CO+3H: | Endothermic reaction 65 ~ 75
AH = +49.7 leal/mol Indirect heating, High efficiency
POX CH4+30, = CO+2H, Egothermic'reaction, Fa'st' start—up 30 ~ 40
AH = —9 leal/mol Direct heating, Low efficiency
ATR | Balance of SR & Pox | SomPination of STR & POX 40 ~ 50
Direct heating, Fast start—up
WGS CO + H;0 <= COs+H, | Mild exothermic reaction 3
AH = —10 kal/mol Two stage WGS reactor (HTS & LTS)
2. TAAZE
PRSI AANANTE FAARY AAugo] o FaT At P
om WE Y B st wse] F= AR e, 3Age] Fa suold
o Aol EEANA £37] AWl fsth Fa A8} meshA N9 g
o maw wasl Aol Was] gRol gt ATige Fr sE4d B3
B FAaE PAHE PUS Agete i sdClHS Attt ATE QYT Aow
Aot wgAn 9o wse e FaAzs Fue A7 ATETS ® 3
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Nation Research Group Fuel Reaction Catalyst
USA Exxon(TX), Gasoline, Naphtha| SR Pt—Re—based
Chevron(CA),UOP(IL) Gasoline, Naphtha| SR Pt—Sn—In—based
Nissan(Kanagawa) Gasoline SR Cu—Pd—based
Idemitsu Kosan Co., Ltd(Tokyo) Naphtha ATR Pd—Ru/MnOy(MnO)
Nissan(Tokyo) Diesel SR Cu—Pd—based
Japan Idemitsu Kosan Co., Ltd(Tokyo) LPG ATR Pt—Rh/MnO2(MnO)
Osaka Gas, Fujielectric(Osaka) LPG SR Cu—Zn/Al,03
Osaka Gas(Osaka),Nissan(Kanagawa)| Methanol SR Cu—7n/Al503
Mitsui & Co. Ltd(Tokyo) Methanol SR Pd—Cu—Zn—based
Denmark Haldor TopsoeA/S(Denmark) Methanol POX Ni—Cu—based
Haldor TopsoeA/S(Denmark) LNG ATR Ni—Sn/Ge—based
KIST, SK Co., KIER LNG SR/ATR Ni—based
Korea KIST(Seoul) Gasoline, Methanol| ATR Ni—based
KIST(Seoul) LPG ATR Ce/(Ni—10wt%Cr)

3. 74 ERAL =)

Reforming #FAS Tl AAdE F4o =& =o|7] s FA7I=AE
(water gas shift, WGS) Wh&& AAoF sty A7k A3hk§-2 7fddbg & o A
AANE COE F5719 Al A CO9t 42 Adksls whg-olt}, o] vhg2 =)

[¢)

W71 AFE3E A9 dhgSdol o8l YRk ASoR HYPoA Y HdFEo] Hojx|7]
el ool w371 E AlZste] wEgshe 8 Cu-Zn/Al,O3 =
)= dF7](thermal cycling) % 3o o oz AAF XS
LTS(IOW temperature shift) Eﬂﬂlﬁ Zuj 7o) H Q3 Ao=E BuFE v Qi A
MA7 e A== WGS Fuie] A+ Mdsdke 4

WGS §F&7] o] %9 Faiel R AA $A-S #ig ol &7]w el ugt G
b ALy uA nEA Asfd ARHAX(PEMFO)E $3 98 7§12 7)dM= CO sX7)
10 ppm ©oJt=2  fFAFojof stm=  MeA  ZFw]  4ks3 A (preferential partial
oxidation, PROX)o] o] &Z ). ey 4 AHo|Hd e 1L A4S Eysted)
= PSA(pressure swing adsorption)”} °]&¥H ™, AXH 1= F4at 4F, A%
2 FujgE FAE FH2(post treatment) F4o] Basith @A AEdA 2 A=
AR 2AE ke AE3tE gk 4 ZHolA AlAE AT A QAT Xi7}9] T
Arbs f1st 1 Supzig, E8 2 AFTIE N, aga E 2 A 2Y E3E o
AYoly 7= o] Folrt TLO}E},

%y

# 4. WGS vbgoll ok o] A5

Nation Research Group Catalyst
LANL Pt/Al:O3
Sud—Chemie Inc. M/AL,O3, (M=Ti, V, Zr, Mo, La, Ce)
USA Pennsylvania Univ. M/CeQ,, (M=Pt, Pd, Cu, Ni)
Univ. of Michigan 1wt% Pt(or Au)/CeOq
ANL Pt—based WGS catalyst
NexTech. Ltd. Ceria based WGS catalysts
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Mo/(Al:O3 or Mg0O), Pt/Al,03
15wt% M/(ZrO,—CeO2) (M=Pt, Pd, Cu, Ni)
Matsushita Electric Co. | 1wt% M/(TiOs—Zr0Q,)(M=Pt, Rh, Ru, Re etc..)
Japan Univ. of Tokyo 3wt% M/(ZrOs—Al,03)

' (M=Pt, Rh, Ca, Y, Cr, La, Ru etc..)
MosC—based catalyst
Pt—Ni/Ceria WGS catalyst

Germany Engelhard Co.

Korea KIST
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