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Abstract —In order to develop the carbonation process as a core technology of zero emission coal power
plant, study on characterization of methane steam reforming (MSR) which is main reaction of this process
was carried out. The effects of gas hourly space velocity (GHSV), steam/carbon (S/C) ratio and pressure in
the MSR using reforming catalyst were investigated. The equilibrium composition of the gases produced in
the MSR were obtained below GHSV 7,000 hr'. The operating conditions of carbonation process using
hybrid reaction (MSR+CO, adsorption using CaO) were 700~800°C and S/C ratio of 2.5~3. The equilibrium
mixture of gases composed of 75~78% H, and 8~9% CO, at atmospheric pressure and 60~78% H, and

9~11% CO, at 1~30 atm respectively under above operating conditions.
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Table 1. Economic evaluation of pre-combustion de-
carbonization.

27 2E | eS| 3evHE | Ee
(%) | (Cent/kWh)| ($/ton) | (%)
4 29.1 7 30 80
|
. PSA | 285 11 60 95
49
TSA | 29.5 18 170 70
22wy | 31.1 8 40 90
Hybrid
EHES) 29.7 7 30 80

*Z27 A& : RITE Annual Report (1993).
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Fig. 1. Pre-combustion decarbonization technologies.
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Table 2. Comparison between post- and pre-combustion decarbonization.
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Fig. 3. Experimental apparatus for methane steam
reforming.
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Table 3. Preperties of synetix catalyst (KATALCO 57-7).
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Table 4. GC Column and operation conditions.
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Variables Conditions

Porapak N : CO,

- 80/100 mesh, 12'x1/8"x0.085"SS, max. temp : 190°C
Column

Molecular sieve 5A : H,, CH,, CO
- 60/100 mesh, 6'x1/8"x0.085"SS, max. temp : 500°C

Operating temperature

Injector : 100°C, Detector : 70'C, Detector : 100°C

Carrier gas

8% H, in He base
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Fig, 4. (a) CH, conversion according to GHSV at
700°C. (b) CH, conversion according to GHSV at
800°C.
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(b) The composition of the gases produced according
to pressure at 800°C and when S/C is 3.
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