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In Thailand, cassava is an important agricultural crop. Cassava residue generates
excessive waste because of its widespread use in industry and has an effect on the
environment. There is interesting in using cassava residue for the production of biogas
because it is an organic substance with a necessary component like starch. This studies
was investigated the ratio of cassava pulp to microorganisms of 1:2, 1:1, and 3:2 as well
as the initial pH of fermentation biogas at control values, 7 and 8 at ambient
temperature in order to determine the optimal conditions for biogas fermentation. The
fermentation conducts in a batch system at a laboratory scale and large fermenters,
under anaerobic conditions. The amount of biogas produced and composition of gas
were analyzed. In addition, biogas production composes of methane and carbon
dioxide ; therefore, gas separation by adsorption using porous glass and porous glass
impregnated with nickel were studied in order to improve the quality of the biogas
produced. In adsorption, carbon dioxide and methane adsorption were studied using
high pressure volumetric analyzer (HPVAIl) apparatus at 0 and 25 °C and pressures
ranging from 0.1 to 50 bar. Additionally, a fixed bed adsorption system was used to
study the biogas separation by porous glass. The Grand Canonical Monte Carlo (GCMC)
computer simulation was used to study the mechanism and behavior of carbon dioxide
and methane adsorption in porous glass.

From the study of biogas fermentation, it was found that the ratio of cassava
pulp to microorganisms had an effect on biogas production when the amount of
cassava pulp was increased, resulting in higher biogas production. In laboratory studies,
it was found that at a 3:2 ratio, the maximum biogas production was 3.9 liters, while
in the study in large fermenters, the ratio was suitable for microorganisms fermenting
cassava pulp at a ratio of 1:1 without initial pH adjustment in biogas fermentation. It
can produce up to 44 liters of biogas in 30 days, and it can produce biogas with a
composition of 65.4% methane and 24.5% CO, by volume in 7 days.

The study of methane and carbon dioxide adsorption in porous glass and

porous glass with nickel show that the adsorption of carbon dioxide better than



methane, due to the molecular structure and binding strength of molecules.
Therefore, porous glass is a suitable adsorbent material for carbon dioxide gas
separation to enhance the quality of biogas. When adding nickel metal to the porous
glass in large pores of porous glass, it was discovered that nickel at a concentration
of 1-3% improved the quantity of carbon dioxide absorption better than non-nickel
on porous glass. However, when treat the surface at high concentrations of nickel
results in decreasing in adsorption in the micropore of porous glass, which may be
due to the result of the pore blocking effect. For methane adsorption, the amount of
methane adsorption was greater when the porous glass had a larger surface area and
a smaller pore volume. It was found that nickel, had no effect on the methane
adsorption. This study involved mainly physical adsorption. A small amount of
chemical adsorption occurred in the nickel on porous glass during the initial carbon
dioxide adsorption.

The computer modeling of carbon dioxide and methane absorption in SiO4
tetrahedron as porous glass revealed that small pores were more absorbent than large
pores due to the attraction between the two gas molecules and the porous glass
surface. It was found that when higher nickel surfaces concentration, the adsorption
content is higher due to the higher nickel energy value than the porous glass surface.
When study the surface placement of nickel, it was found that in microscopic pores,
nickel was arranged at the edge of the porous glass surface and large pore sizes are
distributed diffusely. From carbon dioxide and methane adsorption studies, which
combined with. porous glass from the model could explain the mechanism and

adsorption behavior from the experiment as well.
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