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ABSTRACT 

Catalytic fixed-bed and microwave pyrolysis of Palm Kernel Shell using activated carbon (AC) 

and lignite char (LC) as catalysts and microwave receptors are investigated. The effects of 

process parameters including temperature and biomass:catalyst ratio on the yield and 

composition of pyrolysis products were studied. The addition of catalyst increased the bio-oil 

yield, but decreased the selectivity of phenol in fixed-bed. Catalytic microwave pyrolysis of PKS 

significantly enhanced the selectivity of phenol production. The highest concentration of phenol 

in bio-oil of 64.58 (phenol yield of 4.13 mg/g) and total phenolics concentration of 71.24 % 

(area) were obtained at 500 °C using AC. Fourier transform infrared spectroscopy (FTIR) results 

indicated that concentration of OH, C–H, C=O and C–O functional groups in char samples 

decreased after pyrolysis. Scanning electron microscopy (SEM) analysis clearly indicated the 

development of liquid phase in biomass particles during microwave pyrolysis, and the 

mechanism is also discussed. 
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