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ABSTRACT

A long-term energy system in the future is expected to be based on the ideal
circulation system between water and hydrogen in the sense that the hydrogen prepared from
water eventually returns to water again after its use. Currently, with respect to the hydrogen
energy system, it is predicted that the turning-point at which the production cost of hydrogen
will become to be lower than that of fossil fuels would be after 2010. However, fuel cell
technology would be able to be practically used for the applications to the transportation
vehicles and small-scale power sources from 2004, and therefore, an efficient construction of
the infrastructure covering hydrogen production and supply systems would be required with
short-/mid-term technologies for the CO, reduction associated with fossil fuel utilization. In this
paper, the hydrogen quantity available in domestic market has been estimated focusing on the
hydrogen by-produced from domestic industries, and also the infrastructure for hydrogen-driven
vehicles like fuel cell cars has been reviewed.

F2II&E801 : Byproduct hydrogen(:: 44424 ), Hydrogen infrastructure(4=4 13 2}), Hydrogen
vehicle(= 42} g 4})
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Table 1. A AAAA LA E 7t20 24 (Source: RIST)
¥y 3%
A FF (2000)

(24 W9Nm'/hr)

BFG (Blast Furnace Gas) 1.8 99

COG (Coke-Oven Gas) 0.23 0.265

LDG (Lintz Donawitz Converter Gas) 0.11 0'1 4

CFG (COREX Furnace Gas) 0.14 )

FodP 22.7 trillion kcal | 21.6 trillion kcal
ZF v 2 22.7 trillion kcal 21.6 trillion kcal
= A BFG COG LDG CFG
- Vol % | Vol% | Vol% | Vol%
CO2 20.7 3.1 178 33.0
CO 20.0 8.4 642 43.0
H- 3.2 56.4 2.0 21.0
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H2 in H: in
Feed Feed
eed source feed % eed source feed %
Steam reforming 64~96 Methanol loop purge 68~84
Ethylene off-gas 35~98 Butadiene off-gas 79
Catalytic reformer off-gas 75~90 Ammonia loop purge 60
chlorine off-gas 98 Toluene HDA H: purge 57
Dissociated ammonia () Cyclohexane H» purge 42
H2CO cold box 94~995 | LPG dehydrogenation 58
EB-styrene off-gas 80~85
Bimad ¥ AUUXIEE =28 H13d M4z 2002@ 128



I Pds4 BN A B8 QEet

50% olde F4E TFsm gormg ol5g
PSA 59 WHoR AR 1eE T4

g 92 + A,

4. W =2 RBYUY

oln] & ups} o) FMY Fi H
Ege uo]xalelo g 56% FHEAZ 4%
Fg FTFHL dom, AFLY TF 5P
S #A FEHREANR AT 2928Nw T
52, 3309 V¥ 47 1579, 1.74%Nm)9 o
g 258 Folold FuE B odf7 e
Ao2 weltl Table 33 Fig. 28 747 20023
) FU £ F244 98 2 Ay
2 42 Az 4878 rRdFn Yo

QEHY Y 4 FEGAE Gy
A, SPGAH] 2 BOC7t2=o}rt lek 2o

A FESHE Fa9 BRES 43R

AR zHE Aot AdE FaF dES AH
FAEE AME RS AT Ao, AFAA
9 FAtA ojgPHoR B W 14 T 2
ol gredd, dARgE Fule) FaFdrt
Ade & o g flo] FFe] hed AR
Agdy. & Sl F24E2 =AY v
Fol Eud, 9714 @AM
A SN BRHT Y FATMEE o)
st} FE3| 7t Aoz Agsy e, &
NHegE ozt Tdo aid ot ol
ojo} & ot}

2 3171 O
TAEATES

Table 3. T FF $444 98 2 4459 (939): Nm’/h)
449 4duFFA Az ANed | HEFIFF | TIAFE
AH4BP3t%t | Naphtha 2,000 800 1,200
SK " 10,000 800 9,200
3 A 38t " 3,000 500 2500
o opol 1Al B F Ay " 15,000 8,000 7,000
- S AdEEeE LPG 3,000 1,400 1,600
) A f- 3} Naphtha 3,000 400 2,600
33 53} 8 SM¥ % 5,000 300 4,700
27 41,000 12,200 28,800
W A ¥ 3k A Cokes 300 200 100
#4438 | Naphtha 9,000 7,000 2,000
7k sef ok =7 9,300 7.200 21.00
A4 BP3} & Naphtha 2,000 700 100
o] 53} 8} R 1,000 300 500
IAT&C LPG 400 300 100
SPGAHY] AP | AFEES 400 300 100
LG3} 8 BH-CH 700 500 200
w4 A o A2FEEE 1,500 1,000 500
A7 6,000 3,100 2,900
%7 56,300 22,500 33,800

Trans. of the Hydrogen and New Energy Society (2002.12), Vol. 13(4) 335



MRS - UBH - UFE - BUT - ABM
Product specification”(ISO
_ S A A (H)FNz04%n paZr W 14687:1999) & ‘ﬁiﬁx} X}%i}—.‘l}
. S A Egle] diu]dt 7]&FFo] o
I-“'ﬁ ”1 I"I. i 20034 0l 71 Ry = O-] 53\‘;}13)
ety s :
e 3o B¢ AEYel dRA
L e A BEUY4(CaFCP;California Fuel
e .‘;5”.% Cell Partrership) F#2o2 20024
o oo RE 2003971%] FuUo M S8}
tﬂﬁ?fﬁﬂﬂ (g Euey) o = -
] A5 X A AE o] 83 AR AR AHE
E A AgeRe sn god, oF
; $3le] 4eis A& BRI, o
25200 B Qxal 2EuA 2 sAdeke
(olRieZe)
) gt gty ol $Hslo FH
il;égo&oc)

#1000

San  Francisco Bay  Aread]
Richmondell Fig. 3914 B+ uie}
ol £4 FHLE AAEH 7E
3 gtk o] AMule Ay
Stuart EnergyolA #3&te] 3
5t} 71el CaFCPe 7]&3H3tA}
2% UTC Fuel Cells® Quantum
Technologies7} X850} goh?

Fig. 2. =W 4 A2YA 43

E FAHOE o]FolF 7teAe] AY, F4FY
A L& HAE2e deM de HEe] TR
A ALgE Aot F£aAEA BE oo u
ARAQ 1R §%% 755 old ¥4
SEAHE FHEEE AL L do] ofunH,
AEAQA o 71E F2HEHAY FH7
B3k Fioln, HFo 4ol g HFofo
t}.

olp| w= dE Qo XEFHUo o]27|7}
A 18749 w4 A"v|Ee] g3, =¥} IAE
7] FASOME FhalA] Zgd dd =
AH BES 88 A7 2 wdst
o, ISO/TC-197°]zHe Y3 E  EEA#A
"Liquid hydrogen- Land vehicle fueling system : :
interface”(ISO 13984:1999) ¢} "Hydrogen fuel- Fig. 3. Stuart Energy®] 4374,

e rl

336 BtmaA @ AMUILHXIRE =8

il

; W3R HM4s 20024 128



I P4 MBI S4 RS QRE

Fig. 4. TotalFinaFife} =4S AL

F3 dE AAMIARGNME d5AXAFH
x220PL Filod B4 g:3vF A Y 674

29 FAEAHNALE MR85, ARAXAF}E

AnE HAAse § dxgy FHA dM Ut
15

%9 7Z$E Clean Urban Transport in
Europe(CUTE) Z2AEEZ %F3lo 20024
0043712 & F8 107 EAA A8AA
HAE AW SYFo2A AYE w2 di
AA 7S A483, ARAEEE HEH, F
azE HAEE FY3t3 Qivh

Fig. 49 Apdel vteld uie} o] 4 104
£d HEHN HLoe2 Fa2 FHAVL
TotalFinaElf & 93l M=o AFHUE
g, dAFL9 AY7t2E A FH4E 5 4
oo AHFAE Linde?t FF81, HTLE
o3 HogenAlel A s|z2 A4Atso] Ad
ol 250713te2 HgHc?.

6.8 8

SHA HHE uie} o] IFUlg FAFTFE AF
& R wA F o]8 HPoT B o v}
A 59 2o 2rd AARUL Fuje] F
85971 ddslE E o8 flol FFol 7Hs
3 Aoz HAdEHT rh oo we FH|H
FHANA B FAFFS A UL A
7t2g o8 83 sMEEE, I
2AE2A7E REHT] AFSAE oo Hagh
F49 FFE FEL E Ado] g Aol

ot AV Ao E FaFAI BAHeR F
ol ¥ A9de F4AFS T3 Wi gy
7} lojof & Zlolth EF FA FIFAME F
22AFAE FEHOEA 7)1 AMERT E
HEAE TSR WA o|Fofd oz AY
Hi 9o

FANUAAAR 7 ABHAN 2AFA A
el FU ¥FE 18 o, £20Z8 FAE
A2k T AUAA 2" AA 2 HIE 8T
&3 glen, o]l FH37] AAME T kA
Az 2 F5AA, A5AAA 22 AR F
27t 291 vk

g2

1) M. Momirlan, T.N. Veziroglu, Renewable
and Sustainable Energy Reviews, Vol. 6,
2002, pp. 141-179.

2) o71&, @8HA7|= Workshop, ¥ 313}
F%3], 2002, pp. 77-87.

3) A, diAEA A5HA 92HF 2002
G ¥ 283, 2002, pp. 15-38.

4) Louis Schiapbach, MRS Bulletin, September,
2002, pp. 675-679.

5) AEH, ddAFA ArdA A3E 2002
TFAEF, 2002, pp. 3-13.

6) RIST(E 34t #3td 74)

7) AR, A FATLEY #e, g
AGEe ol 88 T ouix AeF e
AE, AduAARd ZledR 143, 1997,

Trans. of the Hydrogen and New Energy Society (2002.12), Vol. 13(4) 337



0z
=1
0x
oy
O
[0
o
0t
inl

L BAT - AR

pp. 18-28. 12) iZ7k2=Ad A|40E., 2002. 11.
8) 7Mdichid £ 2 9%, Hanwha 13) International Organization for Standardization

weekly, 2001. 1. 14) The news letter of HyWeb and the German
9) 2002 s AAFAR FL, AR 2002 Hydrogen Association(DWV), 4th Quarter
10) o] @2}, A3 ANx-ELFg AT Ha7) 2002,

< Workshop, 1998, pp. 91-112. 15) T. Hijikata, Int. J. Hydrogen Energy, Vol.
11) i7k2Ad #3935, 2002. 10. 27, No. 2, 2002, pp. 115-129.

338 B @ MUUXIES =2 B3R M4s 20028 128



	336-1: 
	336-2: 
	337: 


