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The effect of coal type on high-pressure steam gasification

O Naoki MATSUSHITA, Shinji KAMBARA, Hiroshi MORITOMI (Gifu University, ERES)

SYNOPSIS

An advanced hydrogen production process “HyPr-RING” where high pressure steam gasifies organic

materials with a calcium-based COgz sorbent have been developed as environmentally friendly technology.

In this study, the effects of coal types and particle size on hydrogen yield for 5 coals under different

steam partial pressure were studied. It is found that hydrogen yield increased with increasing volatile

matter under any experimental conditions.
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Table 1 Coal properties

Coal S8033 | SS040 | SS010 | SS008 | $5003

Moisture 18.8 5.4 4.7 3.2 714
Proximate | Ash 1.1 74 5.5 12.2 83
analysis VM 48.9 46.5 422 33.2 29.6
wth,db FC 50.0 46.1 52.3 54.6 62.1
Fuel ratio| 1.02 0.99 1.24 1.64 2.10

C 73.21 | 7847 | 7955 [ 83.45 | 82.32
Ultimate H 5.30 5.91 5.64 5.32 4.43
analysis N 1.02 1.30 1.75 1.88 1.90
wth,daf 0 20.42 | 1358 | 1235 | 8.89 11.08
S 0.05 0.74 0.71 0.45 0.27
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Fig.1 Temperature profile of a tube reactor
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Fig.2 Product gas composition under different steam
steam partial pressure
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Fig.3 Hydrogen yield for 5 different coals under 3.0 and
4.5MPa
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Fig.4 Effect of particle size on hydrogen yield.

‘ 4. #E ‘

RICED R 5 5 kfEERAWT, BRRGHICE
D BIEAER Y AL RIS RER L E, R,
BIROEBER ST, RERSM TL, BOMEER
H AN ARSI KB R S, BROER
SEBEVIFEKRBERERZWVEREZRTZ &R
bhot, BROEEE, BSRAERT A EDOBA
Wb bINKIRD T RARNEREL 2D 2 Ebh
27, '

BELW 1) HEHES (LR TEETE MESTRRER
HIEEE. p.357 (1999) 2) K. Kumabe et al., Ind. Eng. Chem.
Res., 44, 1950-1953 (2005)

“Tel&Fax:058-293-258 1E-mail:kambara@cc.gifu-u.ac.jp




