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ABSTRACT 

 

 

In current years, worldwide demands for products based on gaharu have continuously 

increased especially in the production of essential oil. In future, the growth of gaharu 

processing in Malaysia is expected to be in increasing pattern. In the meantime, the 

production of gaharu oil yielded huge amount of waste in the form of woody mass due 

to the low ratio of oil yield over the amount of agarwood used. As one way to overcome 

this problem, this research came out with production of biochar using feedstock from 

gaharu waste. Biochar derived from agricultural waste is increasingly been proven as a 

worthy medium for adsorption purpose. There is still little information on the outcome 

of treatment of leachate using biochar if modification has been made as an innovation. 

This research is evaluating the effect of modification using chemicals onto the surface 

of biochar that is derived from gaharu residual for the treatment of leachate final 

discharge. Gaharu biochar carbonized at 800⁰C and 150 min recorded the maximum 

value adsorption capacity and BET value which are 73.32 mg/g and 135.68 m2/g 

respectively. Among the chemical that was used to modify the surface of biochar, 

gaharu biochar washed with ethanol and carbonized at 800⁰C and 150 min recorded the 

maximum value adsorption capacity and BET value which is 78.14 mg/g and 287.48 

m2/g. After the adjustment of pH, leachate with lowest turbidity measured at pH 8. 

Thus, the dosing test was done at pH 8. It was found that the optimum dosage of biochar 

is at 2 g to achieve highest removal of final discharge of leachate where the turbidity, 

colour, COD, and TSS were reduced from 3.175 NTU, 188.5 mg/L, 172 mg/L and 4 

mg/L to 1.695 NTU, 184.5mg/L, 16 mg/L and 5 mg/L respectively.  From the result 

obtained, gaharu biochars that modified with ethanol gave higher sorption of methylene 

blue as compared to unmodified biochar. The result is confirmed with SEM analysis 

which shows the pore size distribution of biochar surface. Results obtained are 

highlighting the effectiveness of modification using ethanol onto biochar for treatment 

of final discharge leachate. 
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