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THITIKORN KIJANASIRI : A STUDY ON SOLID FUEL PRODUCTION FROM SEWAGE
SLUDGE OF WASTEWATER IN TAPIOCA STARCH INDUSTRY USING AS AN
ASSISTED FEEDSTOCK IN GASIFICATION PROCESS. THESIS ADVISOR : ASST.
PROF PANSA LIPLAP, Ph.D., 140 PP.
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The objectives of this research were to study pellet fuel preparation process of
Sewage sludge and to evaluate the energy production efficiency of gasification process.
Chemical properties of Sewage sludge were first analyzed and it was found that the
Sewage sludge had the low potential for use as a fuel. Therefore, Sewage sludge was
blended with Napier grass at four different ratios including Sewage sludge pellet fuel,
Napier grass pellet fuel, Sewage sludge : Napier grass pellet fuel (50 : 50%wt) and
Sewage sludge : Napier grass pellet fuel (70 : 30%wt). Subsequently, the physical and
combustible properties of these pellet fuels were compared. Then, they were used to
test with a 100-kW small-scale biomass power plant with downdraft gasification
technology. Finally, different producer gas flow rates of 140, 180 and 220 Nm?*/hr were
tied with system performance and energy production efficiency to evaluate the
optimal condition.

Result showed that, these pellet fuels can be used as fuels for energy produc-
tion in the gasification process except Sewage sludge pellet fuels, which is probably
due to its high bulk density causing it difficult to burn. When the ratio of Napier grass
was increased, the energy production efficiency increased accordingly. This result was
found with an increase in the producer gas flow rates. At the ratio of the Sewage
sludge : Napier grass pellet fuel (50 : 50%wt), the result showed the most suitable for
the gasification process. At the maximum gas flow rate of 220 Nm?/hr created producer
gas with a calorific value of 3.27 MJ/Nm?®. It is sufficient to be used as a direct heat
source. Tar and dust contents in the producer gas were low. The cold gasification

efficiency was found to be 62.72%.



Overall, Sewage sludge with Napier grass blending can be used as a feedstock

for energy production using gasification process.
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