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ABSTRACT

Biogas is a byproduct after anaerobic digestion of organic materials and has been used as an
energy source for heating and generating electricity. Demands of methanol for fuel mixed with
gasoline and reactant in biodiesel production are steadily being increased. In this review, we
summarized recent advancements in direct partial oxidation of methane to methanol with the brief
history of methanol synthesis. The steam reforming and the catalytic oxidation of methane to
methanol were compared, the former of which are mainly used in industrial scale and the latter in
a stage of research and development. On the basis of this review, the possibility of methanol
conversion from biogas was proposed in the aspects of the technological feasibility and the

economical practicability.
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(Fig. 1) Model of a typical agricultural biogas plant®.
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(Table 1) Biogas Compositions in % of Volume

Name Content in Biogas Plant(%)? General Content(%)°
CHg4 50~70 55~70

CO2 25~50 30~45

NHs ~0.05¢

H:S ~1.0° 0.15~0.4°

N2 0.3~3

Ho 1~5

« Adapted from ®Bari (1996)?, ®Krich et al.(2005)", ®*Komiyama et al.(2006)”, and “Truong and
Abatzoglou(2005)'?.

(Table 2] Natural Gas Composition in % of Volume*

Name Content (%)
Methane 92.0408
Ethane 3.2406
Propane 0.654
Butane 0.0157
Pentane 0.0999
Cs" 0.111
Nitrogen 3.0079
Carbon dioxide 0.587

* Adapted from the data of Huang and Crookes (1998)%.
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Table 3. Advantages and Disadvantages of Two Methanol Conversion Processes

Drawbacks

Advantages

not commercialized

extra cost for the reaction
materials

low reproducibility of

Direct partial
oxidation
(non catalytic
and catalytic)
soot can easily emerge

conversion rate and selectivity

simple reactor structure

lower energy consumption

the selectivity can be improved by
adopting catalyses (up to 80%)
drastically reduce production costs in
the future

exceedingly large loss of
energy
higher construction cost

Steam
reforming

Commercially available

stable conversion rate and constant
selectivity (5% conversion rate with
50% selectivity)
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