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ABSTRACT 

Slow pyrolysis process has been known as the competitive ways for the production of 
biochar. There are several factors effecting the production of biochar yield in terms of 
their quality and also quantity of biochar produced such as heating rate, temperature, 
particle size, residence time, originality of feedstock, etc. Slow pyrolysis occurs in the 
absence of oxygen or significantly less oxygen is present than required for complete 
combustion or gasification to take place. However, in industrial scale process, it is 
difficult to avoid oxygen infiltration during the process. In this thesis, a diameter of 52 
mm and total length of 500 mm fixed bed pyrolysis system was used to study the 
effects of oxygen composition and various pyrolizing environments such as bed 
temperature and residence time on the quantity and quality of palm shell and 
mangrove wood char yield. The design and fabrication of the reactor was also part of 
this study. Oxygen ratio was set from 0% to 11% and nitrogen gas was used to 
balance oxygen ratio. The pyrolysis runs at 345°C to 615°C, residence time was 
between 2.00 hours to 5.00 hours. Nitrogen gas was let to be continuously flow in the 
reactor for 10 min to outflow oxygen before run. Oxygen ratio was set by adjusting 
flow speed of oxygen and nitrogen. Heating rate was set at 10°C/min for each run. 
Response surface methodology was used as a design of experimental method to 
minimize the number of experiment run. Only the char yield from char container was 
collected and weighed for further analysis while others were not collected. The 
characterisation of biomass solid waste and the char yield was also conducted. From 
the experimental results, it was shown that the highest char yield percentages of both 
palm shell and mangrove wood was 38.35% and 22.39% respectively under 
temperature of 480 °C, 0% of oxygen and 3.13 hours of residence time. The results 
shows that lower oxygen ratio, lower residence time and higher temperature increased 
the biochar yield percentages. It was shown that oxygen composition generally 
influenced the quantity and quality of biochar. 
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