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SAWITREE PRAPAKARN : COMBINED ENERGY AND ACTIVATED
CARBON PRODUCTION USING GASIFICATION PROCESS. THESIS

ADVISOR : ASST. PROF. WEERACHAI ARJHARN, Ph.D., 92 PP.

ACTIVATED CARBON/COCONUT SHELL/ENERGY/GASIFICATION/STEAM

This study aims to investigate the combined energy and activated carbon
production from coconut shell using gasification process. The proper conditions for
supplying steam were conducted in order to stimulate charcoal to be activated charcoal
without affecting electricity generation, and the syngas flow rate that provides the
highest power of electricity generation and iodine number. For pilot scale (100 kW) and
commercial scale (250 kW) gasification experiment, it was found that 0.5 bar of
pressurized steam is appropriate for combined power and activated carbon production
since it did not decrease the electric power in the production system. Moreover, it could
add more value of iodine number to the charcoal. Pilot scale gasification process can
produce 65.50 kW of electricity at the maximum syngas flow rate of 192,50 Nm?/h;
specific biomass consumption of 1.88 kg/k W, steam/biomass of 0. 10 kgsieam/ Kgbiomass;
charcoal production rate of 9.87 kg/h; cold - gas efficiency of 45.56 %; electrical
efficiency of 10.30 %: iodine number of 600.00 mgl/g. However, commercial scale
gasification process can produce 160. 10 kW of electricity at the maximum syngas flow
rate of 502.50 Nnr*/h; specific biomass consumption of 1.25 kg/kW; steam/biomass of
0,20 kgsican’ Kghiomass, charcoal production rate of 10.05 kg/h; cold - gas efficiency of
64.88 % electrical efficiency of 15.54 %; iodine number of 824.09 mgly/g; and micropore

volume of 82 %. Therefore, it is proper for use as gas and vapor absorption.




These results indicated that combined energy and activated carbon production

from coconut shell, which is waste from the production, is a good method to show
resource and energy efficiency as well as alternative energy development for decreasing
number of energy imports. Also, it helps making the best of industry with clean

technology.
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