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ABSTRACT

This research aims to develop biochar from rice husk by decarbonization with
sulfuric acid by modifying, enhancing the surface structure of the biochar for effective
potassium adsorption and release. Five types of adsorbents were prepared in this study
including rice husk (RH), rice husk ash (RHA), rice husk ash activated with sulfuric
acid (RHAAac), biochar (BHAso) and biochar decarbonized with sulfuric acid
(BHAAcs00). For BHAAcs00, rice husk was activated with sulfuric acid at a ratio of rice
husk (g) to sulfuric acid (mL) of 1:7 and pyrolyzed at 500°C for 30 min, yielding 34.51%
biochar. Physical and chemical characterization studies revealed that rice husk contains
silica, cellulose, hemicellulose and lignin, while RHA predominantly consists of
amorphous silica. Functional group analysis result showed that the BHAAcs00 contains
O-H, C-H, C=0 and C=C (Aromatic) functional groups, along with a prominent Si-O-
Si signal, indicating the structural development of silica after modification. The
BHAAcs00 had @ maximum potassium adsorption capacity of 84.33 mg/kg. Based on the
analysis of the surface charge of BHAAcs00 in DI water at pH 7, it was found that before
adsorption and after adsorption of potassium, the surface charge values were -34.1 mV
and -6.89 mV, respectively. This indicates that after the adsorption process, there is an
increased adsorption of potassium, which is a positive ion, on the surface of BHAAcs00.
After washing the BHAAcsoo0 that had absorbed potassium, the surface charge returned
to a more negative value (-26 mV), indicating the release of potassium from the surface
of the BHAAcs00. Therefore, the developed biochar in this study is effective in both

adsorbing and releasing potassium.



