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Synthesis of Methyl Alcohol and Alternative Gases for
Petroleum by Thermochemical Gasification of Waste
Lignocellulosic Materials(il)

Thermochemical Conversion of Sawdust, Ricestraw and Ricehusk

Using Alkali Salts as Catalyst by Pressurized Reactoi *

Byung Guen Lee™

Summary

A stainless steel autoclave reactor, which is the property of Pacific Northwest Laboratories(PNL)
and located in PNI., was acted for pyrolysis and gasification of sawdust, ricestraw, and ricehusk. The
initial reaction temperature of this reactor was 300°C, and up to 500°C to complete pyrelysis and
gasification reaction. The maximum exerted pressure on this reactor was 800 psig. In order to examine
the effect of catalyst on reaction temperature, K,CO; and nickel/alkali carbonate catalyst mixture
were also used.

The experimental results obtained with this reactor indicated that good yields of methane-rich
gas(exceeding 40% methane) can be produced. The product gas mixtures were also identified to be CO.
C0O,, CsH,4, and CH3CHO ete. by Gas Chromatography and Mass Spectrometer.
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%1 Recieved for publication on June, 1986. This paper is intended as the report of the cooperative project
between the Yeungnam University and the Pacitic Northwest Laboratories(PNL) of Battelle. This
project is supported by the Korea Science and Engineering Foundation(KOSEF)and the National
Science Foundation{NSF). 4 . ] )
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Fig.1. Batch type autoclave reactor.
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Table 1. Conversion varieties of catalytic(alkali-based), municipal organic wastes gasification

Temp(°C) Time(min)  Pressure(atm.) Carbon | Conversion %Gas Composition
Conversion{%) to Methane(%) CH,/Hy/CO2
430 30 1 31 10 25740735
450 45 a0 o7 18 28737735
450 60 100 82 24 29.727./44
GO0 30 50 30 20 30,727,743
600 60 100 95 31 39,725,736
700 30 50 94 29 37,725,738
700 60 100 95 35 41,720,739
Table 2. Conversion varieties of catalytic{alkali-based), rice straw and ricehusk gasification
o o Carbon Conversion %Gas Composition
Temp.(C) Time(min.) Pressure(atm.) Conversion{%) to Methane(%) CH,/H,/CO,
150 30 1 52 12 28,740,732
450 45 50 79 21 30,735,735
150 60 100 93 26 34,729,737
500 30 50 92 24 32,728,740
600 60 100 99 3 40,729,731
700 30 50 96 3 39,726,735
700 60 100 99 38 44,721./35
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