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Optimization of Reaction Conditions for the High Purity Hydrogen
Production Process Using By-Product Gases in Steel Works
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Clean Coal Research Group, Research Institute of industrial Science and Technology, 67 Cheongam-ro, Nam-gu,
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Abstract >> Low-priced hydrogen is required in petrochemical industry for producing low-sulfur oil, and upgrading
low-grade crude oil since environmental regulations have been reinforced. Steel industry can produce hydrogen from
by-product gases such as Blast Furnace Gas (BFG), Coke Oven Gas (COG), and Linze Donawitz Gas (LDG) with
water gas shift (WGS) reaction by catalysis. In this study, we optimized conditions for WGS reaction with commercial
catalysts by BFG and LDG. In particular, the influence on activity of gas-hourly-space-velocity, and H.O/CO ratios
at different temperatures were investigated. As a result, 99.9%, and 97% CO conversion were showed with BFG,
and LDG respectively under 350°C High Temperature Shift (HTS), 200°C Low Temperature Shift (LTS), 3.0 of
H,O/CO, and 1500 h"' of GHSV. Furthermore, 99.9% CO conversion lasted for 250 hours with BFG as feed gas.

Key words : Steel Works By-product Gas(&7¢ F247}2), High Temperature Shift(11-2 %13, Low Temperature
Shift(#]-& A &k-S), Water Gas Shift Reaction(5=4d 714 A EHES), Velocity(37H455E
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Table 1 Typical gas composition of BFG and LDG

unit:(%)
H, N2 (60) CO
BFG 4.0 50.0 25.0 21.0
LDG 1.0 25.0 61.0 13.0

ARgstglon Zoj 1.18 ~ 236 mm o] U7¥o] &
B2 ARESEAT: Hh- 71= BFG B LDG 9F 2=
d= 7HAe BAF Q7SS ARSIl 42
/42 Table 1] YERSITh
2 ANAY HIE A% T VISRAE §
3l 715kA1A AMgsHATE S HJ% I M= HTS
o] 79 300 ~ 450°C, LTS #2200 ~ 350°CZ
HepAg e dAdE Sis HOﬂ asto] A
0 vke-2eg ST 4 A= stk 7IAs3t
£(Gas Hourly Space Velocity (GHSV))= 500 ~
3000h", 5257]9F QAkBlERA0] B[R 1.0 ~ 3.00.8
HotA o EuiS S 10 bar2 fAISHCH
B & AGE 7tae JARAE ol8ste] e
AASHALL, AGE 2F 7Had H B CO 7hAe
7tA~A 20t E T8 3)(Agilent 7890A)E o|-g5te] A
A 4 A BAEIE CO HEE-e theo] 49
ofsf A= ATt

2%
ES

C(v O,out
Xeo= Cc on (2

2 Agef AL ClientAl o] HTSS} LTS ZujE2}
2} A8 ST 10% HyAr 5217]04] 4°C/min
©& 400°C, 250°C 7HA] 1°C/min 0.8 9% 3 |
S9N ALt

AZE 53

ro
(S
I

g3t

Jm

AgENY BHrA 2 TS 93] B AT

+ ShimadzuA2] ICP-1000IVE- AR851o] ICP (Inductively



B

>

Sl . 7120 .
Qr nEs-

Table 2 Chemical components of HTS and LTS catalysts
unit:(atomic %)

49y - dHE - 3

Elements HTS catalyst Elements LTS catalyst
Fe;0; 88.16 CuO 3727
Cr05 8.79 ZnO 40.4
CuO 3.05 ALO; 17.85

Fe 45
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Fig. 1 Catalytic activity at H,O/CO ratio 3.0 with various
GHSVs from BFG (a) by HTS reaction and (b) by LTS
reaction
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Fig. 2 Catalytic activity at H,O/CO ratio 3.0 with various
GHSVs from LDG (a) by HTS reaction and (b) by LTS
reaction
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Fig. 3 Catalytic activity at 1500 h™" with different H,O/CO
ratios from BFG (a) by HTS reaction, and (b) LTS reaction.
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Fig. 4 Catalytic activity at 1500 h” with different H,O/CO
ratios from LDG (a) by HTS reaction, and (b) LTS reaction
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