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Abstract

This research aims to prepare a carbon monolith from dried luffa sponge, Luffa cylindrical, that has
hierarchical porous structure, especially the macropore having the nanopore on its wall, by hydrolyzing the luffa
fiber with sulfuric acid at the concentration of 1M, and then compressing to form the carbon precursor in a monolithic
shape at the temperature of 180 °C for 2 hours. The obtained carbon precursors have macropores derived from
intrinsic xylem or phloem structure. When the carbon precursors are carbonized under nitrogen ambient at the flow
rate of 50 ml/min and the heating rate of 10 °C /min, the result shows that the micropores can be generated on
the macropore walls even though the carbonizing temperature is as low as 500 °C. The study found that, at such
low temperature, the obtained carbon monolith has BET specific surface area, S,.; and micropore volume, V, ., at
387 m?g and 0.18 cm®/g respectively. However, mesopores cannot be created though using the high carbonizing
temperature at 800 °C. While the carbon precursors are activated by carbon dioxide at the temperature up to 800
°C, it is found that the mesopores can be formed on the macropore walls. The experiment result shows that
activating temperature at 800 °C has S, V,,. and V, ., of 713 m?/g 0.30 cm®g and 0.14 cm®g, respectively. For

the activating temperature at 900 °C, it has S, V,,, and V., of 989 m?g 0.41 cm®/g and 0.20 cm®/g, respectively.

meso
And for activating temperature at 1000 °C, it has S,.,, V,,. and V. of 1611 m%g 0.67 cm®*g and 0.25 cm%/g,
respectively, nonetheless, at this temperature the derived carbon monolith is cracked. For the rest of the experiment,
it focused on finding the suitable conditions to immobilize lipase, Candida rugosa lipase, on the hierarchical porous
carbon monolith. The result shows that the suitable pH and initial enzyme concentration are 7 and 0.1 mg/ml,
respectively, for 10 mM of phosphate-buffer. The lipase-immobilized carbon monolith has enzyme activity of 0.6

pmol/min - g of carbon. The lipase can be immobilized on the carbon of 52.1 % of the initial amount.

Keywords: Hierarchical porous structure, Carbon monolith, Luffa cylindrica, carbonization, Carbon dioxide

activation, Candida rugosa lipase, Enzyme immobilization



