https://doi.org/10.21289/KSIC.2022. 247 (K(S(](C

25.6
T4 QE JIACOGHE 0183 44 U TAHTHA HZ 7% e S 24 1247

F3A 2F 7IAMCOG)E 0I8¢h 4 AU
SIIE HE 7lE 7 S =

J.u.

A Review of Technology Development Trend for Hydrogen
and Syngas Production with Coke Oven Gas

xlx_l_*

Jong-Ho Choi’

{Abstract)

The steel industry accounts for about 5% of the total annual global energy
consumption and more than 6% of the total anthropogenic carbon dioxide emissions.
Therefore, there is a need to increase energy efficiency and reduce greenhouse gas
emissions in these industries. The utilization of coke oven gas, a byproduct of the
coke plant, is one of the main ways to achieve this goal. Coke oven gas used as a
fuel in many steelmaking process is a hydrogen-rich gas with high energy potential,
but it is commonly used as a heat source and is even released directly into the air
after combustion reactions. In order to solve such resource waste and energy
inefficiency, several alternatives have recently been proposed, such as separating and
refining hydrogen directly from coke oven gas or converting it to syngas. Therefore, in
this study, recent research trends on the separation and purification of hydrogen from
coke oven gas and the production of syngas were introduced.
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Fig. 1 Cycle sequence of a two bed PSA process[12]
(AD: adsorption, DPE: depressurizing pressure equalization,
DP: depressurization, PG: purge, PPE: pressurizing
pressure equalization, FP: feed pressurization)
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Table 1. Hydrogen selectivity and flux with different separation membrane[24]

Selectivity 6 3 5
Membrane (Developer) H, flux [10® cm’ /cm®+s-cmHg]
H,/CO Ha/CHy Ha/N2
Polyaramide (Medal) 100 > 200 > 200 -
Polysulfone (Permea) 40 80 80 100
Cellulose acetate (Separex) 30-40 60-80 60-80 200
Polyimide (Ube) 50 100-200 100-200 80-200
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a membrane separation and a PSA process[29]
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