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Fig.1 The process producing fuel alcohols form
synthesis gas through thermo-chemical gasification
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Fig.2 The process that produce fuel alcohols using
Battelle Columbus Laboratory gasifier
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Fig.3 The simulation of conceptual process design model that produce fuel alcohols using Battelle
Columbus Laboratory gasifier
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Fig.4 The relation between reform fractions of
recycles synthesis gas and the H, and CO molar
ratio in import and export of alcohol synthesis reactor
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Fig.5 The relation between reform fractions of
recycles synthesis gas and the inert components
in import and export of alcohol synthesis reactor
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Fig.6 The relation between the methane conversion
ratio and the H, and CO molar ratio in import and

export of alcohol synthesis reactor, at different

reform fractions of recycles synthesis gas
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Conceptual Process Design and Study of Producing Fuel Alcohols
from Biomass Cracking Synthesis Gas

SUN Pei-qin, WANG Shi-lei,SUN Shao-hui, CHEN Jun-wu
(School of Chemical Engineering and Energy, Zhengzhou University, Zhengzhou 450001, China)

Abstract; Using the process simulation software Aspen Plus, with the method of conceptual process design,
the process simulation and analysis model of producing fuel alcohols from biomass cracking synthesis gas was
established. The fuel alcohols are higher alcohols and mainly content of ethanol. Through sensitivity analysis
of the process that under given conditions, it is found that:the influence of reform fraction of recycle synthesis
gas (0.0 ~0.9) on the H,/CO molar ratio is significantly;in the alcohol synthesis reactor ,when the reform
fraction of recycle synthesis gas is raised, the content of acid gases,CO, and H,S, are maintain at a low level,
but the inert gas N, is accumulated and the content of CH,(9% ~13% ) is higher;the conversion rate of meth-
ane in tar reforming reactor is necessary to be improved. In addition, through the analysis of moisture content
of the process, it is found that; the water removes and separate other components form alcohols ~ hydrocarbons
- synthesis gas complex system during the process are needed to be further studied.

Key words: biomass; synthesis gas; fuel alcohols; conceptual design; process simulation



