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Abstract

The simplest and lightest element-hydrogen is an alternative fuel which provides a
clean and renewable energy source. Hydrogen can be used to power gas-type appliance
and modified automobiles with water vapor as the only byproduct of combustion.
Historically, production of hydrogen from coal was one of the mass production technology
of hydrogen. In this paper, the status of hydrogen production process from coal was

investigated to review the current situation of hydrogen production and utilization.
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Fig. 1 Comparison of hydrogen production processes and costs.”
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Table 1 Comparison of hydrogen production processes”

Steam reforming of natural gas Mature
Catalytic decomposition of natural gas| Mature
Partial oxidation of heavy oil Mature

Coal gasification R&D-Mature
Steam-iron coal gasification R&D
Electrolysis of water Mature
Thermochemical cycles (pure) R&D
Thermochemical cycles (hybrid) R&D
Photochemical processes Early R&D
Photoelectrochemical processes Early R&D
Photobiological processes Early R&D
Integrated processes R&D-Mature
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Table 2 Consumption of Manufactured Hydrogen

Petroleum refining 47 (50)
Ammonia 36 (37)
. Methanol 10 (9
: Others" 7 (4)
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Table 3 Comparison of production cost of hydrogenS)

Natural Gas Steam Reduction 19 59
Residual oil partial oxidation 3.1 9.6
Texaco(coal) 4.19 13.0
K-T(coal) 510 15.82
Steam-iron 361 11.21
Water Electrolysis 574 17.79

—196 —



42 882 A7 A2E(1996E 12%)

LHDEA AFE o ¥ SENY, EE I8
g3 FiAx Y F AEZE F4 Azl o
e M AFHoz gof wETVY v e
o2  3Me Hed #¥HE FaAzyve
stz gt

3. MertAst
3.1 Metvtas g8

Mgl 7k23he Fig 2004 B9l ulgh go] A
g8 gEMBMES ARV AF2(char)&
AHE FE2E FEAS, $Avkss o
A2 7k2 kg F 7]-3 k3ol o) raslaty
HEHoZE Mehg JIAE wiie dde] #F
ojch. ¥4 (D& Mgl AFHYHo g F& A
ol 4 R WY T @il Jasies
59 7t&, J8n AHBAEE (ElE, /¥ B), 3k

T n¥EE AT M&g gasd A

) =g
Lia=nd

L2UF7IECE F£4, wiEo)
Wt A=9 7t 88 B

L
p =y

FHE 20~24
Tk ¥k ()
Aze vgs) whgoz Ay 2%}
800°C olde] T 3ollA 2 Yojdtt kg2l
(3), W= 229 4 7123 wgoz 3L 7}
23209 FHbgoln], FEurgozA Age
Ztighe ol WHg-g dviy ABHoz why
doluAl dt=pell wet FFEY. olg wgL
1,000°C o9} meoAM AYPste Aol falaxA
2F 1,200°C ool e HYrtA ZAdo] s}y
mEol SEEY galdich =3 1,000°C o)A
€ HEF o] §8EYE Fx nei"ojo} §
=3 6)2 TdA FA7t28) qHgoln,
5y HAR 7k whgQIH], 1,000°C o4l n
2 ME CO; ol &2 3% o] w3d &
COo9 A4S 7198 + Ut AAHE =& (7),
B)2ell wet A4 e PEAEIIY CO, CO.2
AP FAl 7F432 o Had wgde
TFEA gk 4] (79 wkgo] € Wkgy} wws}
o e VIELETE XD YA, moA A

A
A
H Al

84

—

oM, 7ks FEE RA GIE 7-10% ARl 4 mgre) e AeE PERAS el YA
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Coal — Hz, CmHn, C - 1,000 kcal (1) Gas purification —
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Fig. 2 Coal gasification reaction’
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Fig. 3 Coal conversion procedure in a conventional steel mill process(POSCO).

Table 4 Characteristics of steel mill off-gases
(POSCO)

BFG(Blast Fumnace Gas, &7k~ | 14037 14102
COG{Coke-Oven Gas) 2,166 2001
LDG(HE4E7}2~) 901 93
Z dAaddy 1 21.8% keal | 2162 kcal
F e 215 07 |
iy 03 09
A BFG | COG | LDG
- Vol % | Vol% | Vol%
CO 207 31 ] 178
co 2 C 84 | 842

. H 32 L %4 20
CH: - L6 | -

i CmHn(Higher Hydrocarbon) - 29 -

1 N» 31 231 159

e (keal/m’) 70 | 4400 | 2000

(Rt2 - MAUET|E AT L)

g7t e g ALde LDGY FAEA C
E £Z7)9} e AF]E CO shift §H2oZ @A

o

FHY A% 1987dRHe 232 3L AX
] @2 PEES Y uZo £Yshe PCI v
= H&3ta Qo] COGY Hlgo] Ha Fo
Aoz ddn HZ dEdME AHL: A
TZo H@oZ AHA: o 7tx dmt BE
Aol 3o Hert2aszg =Ydte] 12 7}
o A@sts JtAE FFetaxl dpsia ok
dEo JHIKE LENME 36TPD 729 Coal
Partial Combustor(CPC)E 7B, 2800 Azt &4
Agd 4Fste 71E Jleg BYsgan H2
Elg =

ojg} Zo] AMEFL RFAIAF Fhe ¢ v
it AHa AR duixges FF
W7 el 422 A R wojg
AE Fe 2 & AL ofrh

A

N

ozt o

3

o

+ K

s

3.3 METIAS vtET|
Ao 2RE AxHE rleae A8 EE 3
A987tA8 §o2 A F7HAE e 9
v, A58 ke B, UL, sb2EE @

Bor oo

—-199 -



aF,

71 & d2AA FAUAE ol&dhe A-foly,
FEHUEER Jtae 2ulY 7128 F4, diste
A2 HMIAA FEHAE, vEg, dRYel
Ao Ad dER, 74 5 HTUY
BE 2ole A& Tt

HE7IAR olgdhe Atde ZlaF WE F
B@ales 7kart Bol REHE Ao uiEFsE
2 JtagaddMe vnz Heeg AF/2E
AA e dstei] ARtES =i, dgeld
A7t Be gEe] 7tAg JhABE WoE WA
e Zlo] gy-Folrt.

g, P7tREA o8 He Fve Vs
7} CO, Hy 29k T4 %= Zo] utgA3r] &2
1200°Cel 38 oA Mega $£57], olitste
4 P3AA PG 2HtAE TEA o
o9 <t 1200°C olZelMe 7t x40
HEEA] Foog o] o] uRe dA LY A
3to] fd]le] ®rh YAWE 7I2E 47l ¥ 1
& 7ta3t2el GRS FYAIY] M E vt
222 REH FEHe 7l FES a2dand
71& B8 #3712 Fetd B3 T W
Ho] oty Adgrtie Be¢E A2E 129
A Tt288le, O FEE AEE AFREEo
B3 7t287t Jhed Aol

d58 ¥ FHYEE =Y A2 E s
Ag 7h2g A27F 2F¢ wol MNEEHUo
Mgl E28hAl E4o] vl$ EF3r] Y&
o, A7 NLd FAF 7 HFHol B2 &
fitEEE Table 5% 29 wieb o] Lurgi,
Winkler, Koppers-Totzek, Wellman-Galusha, GI

T €02 F& Axo BT o, H29 AU
7} 11 A= IGCC(Integrated Gasification
Combined Cycle : ¥g7}23} BIpdd)el s}

ANE 7haslzle g R A%, nedMY 7h
298 FUAA, ARD ShaEE A2 )

A)
g=]

T4

¢ 5 HA A2H AgS
Fa% LA Rz ok

IGCC# Fig. 49 22 /Mgdezs, Hge 71
283t AdaAlA Z2EHRIE FEIL Fe E
2 HYE 8 F7I8 AUT2EA AUz o &
&S FUATIR HLFE Y F Uar,
2 7€ Y4 Mg Zr2srle Ut A2
ME 483 4% 4FF Ae AlAd IGCC
ETUEY BE2 2% FTEL2ZA JVE Adsd
9] 34%0l wgte oo, 90dd Bole 45% 4
Foll o]F Aoz Hu it) EJ 201087A4X =
7t=Ele 7] R PP 52%7HA &Y F
AE Heg AP Yot ATty FH
COo A FHL 7|& i b3ty 3% 29
F A, AaolHd FIAEY 0%olE AAT
F A} SOx, NOxF& 8A3 Fole Aol 7%
3t

ek7} 2812 (coal gasifier) A9 2+ x4

EAL Table 69 BPed, 28% 2 453 7}

.‘.r_o]‘ﬁ.

£ By Fol ul¢

Fig. 4 Concept of IGCC
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Table 5 Performance data of various coal gasification processes
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Table 6 Comparison of coal gasification processes.
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