00

10

Oo0o0oododododdddddooooooooonn
Development of Highly Efficient Methanol Synthesis Process with New Catalysts
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Methanol

I Dehydration "_{;Dimethyl Ethel I

Fuel Cell

Chemical Products

Formalin
Acetic acid
MTBE

{ Production of Methanol
| in 2004 (in prospect):
Approx. 30mil lon ton/year
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Feedstock and use for methanol
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Features of methanol synthesis process

Existent Process *! NSC-developed Process

System Gas phase method (Fixed bed) Liquid phase method (Slurry Reactor)
Catalyst | Cu/Zn0 cat. Cu cat.
Condition | 5~ 10MPaG 5~ 10MPaG

200~300°C 150~200°C
F;ow sheet Syngas
of reactor Syngas

Methanol
Quenching
gas
P Steam
lg— BFW
Circulating
gas
)
Catalyst bed
i Catalyst slufry —’-‘
Circulating slurry
Methanol

Feature High conversion with gas circulation system High conversionwith active new catalyst (No-circulation

Large thermal distribution in catalyst bed system)

Limit of scaling up: Approx.2500ton/day Uniform thermal distribution in catalyst slurry

Fixed bed reactor: Rich experience for | Easy scaling up with Uniform thermal distribution

commercial plant Slurry reactor : Few experience for commercial plant

Catalyst exchange: During plant stop Catalyst exchange: During plant operation

€0, and H,0 proof catalyst
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*1 : ICI Methanol process (The Japan Petroleum Inst.: Process Handbook)
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Result of methanol synthesis test
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