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THIPSUPHIN HINSUI: A STUDY ON MUNICIPAL SOLID WASTE
DISPOSAL BY PLASMA GASIFICATION TECHNOLOGY FOR ENERGY
RECOVERY. THESIS ADVISOR : ASST. PROF. WEERACHAI ARJHARN,

Ph.D., 218 PP.

PLASMA GASIFICATION / FIXED BED DOWNDRAFT GASIFIER/ ENERGY

RECOVERY / MUNICIPAL SOLID WASTE (MSW) / REFUSE DERIVED FUEL

The objective of this research was to compare conventional gasification (C-G)
and plasma-assisted gasification (P-G) in terms of energy production efficiency and
environmental emissions. For P-G, a DC plasma torch with a power of 50 kW was
installed to a 100-kW prototype fixed bed downdraft gasifier.

Resutls on gasification of mixed fuels (RDF-5 : wood chips, 70 : 30 %wt ) at
feedstock consumption and syngas flow rate of 126.90 kg/hr and 210 Nm’/hr,
respectively, showed that P-G system caused appreciably elevated temperature
throughout the gasifier, leading to an increase in syngas concentration, cold gas
efficiency and system energy production. The calorific value of syngas increased from
4.96 MJ/Nm® to 6.88 MJ/Nm’. In addition, P-G system could operate with waste
reject having moisture content as high as 40 %wb, generating syngas with calorific
value of ~4.82 MJ/Nm”.

An analysis result of air pollution suggested that both C-G and P-G systems
caused values of total suspended particulates (TSP), SO,, NOy, Hg, Cd and Pb less
than those of the limits (MSW incinerator emission standards announced by the

Ministry of Natural Resources and Environment). However, the efficiency of



pollutant constraint in bottom ash for P-G was higher than that of C-G (92.60% and
87.15%, respectively). In the case of using P-G with high moisture content feedstock
(40 %wb), special care must be taken because the temperature in the gasifier
decreased notably, cuasing the bottom ash constraining efficiency to be less (60.60%).

Results on mathematical model development for syngas property prediction,
i.e. sysgas concentration, heating value, gasification efficiency using multiple linear
regression indicated that proximate and ultimate parameters and moisture content of
feedstock could be used to predict such properties well with coefficient of

determination (R?) of 0.77-0.99.
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