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ABSTRACT

Biogas resources are from anaerobic digestion of industrial wastewater sludge such as palm
oil and live stocks manure from cow farm or pock farm typically contains 500 to 3,000 ppmv of H,S,
depending on the solids composition. Biogas is typically used in factory boilers and engine generator
to produce electricity for facility use and export to power grid. This research work was focused in
synthesis of Fe/MgO nano-size catalyst for H,S degradation and characterizes the synthesized
Fe/MgO nano-size catalyst for ensuring the formation of nano-crystal of MgQO and Fe/MgOQ catalyst.
The performance of the synthesized catalyst in H,S removal from biogas in catalytic wet oxidation
system was performed by packed column. Fe species as the stable form Fe/MgQ nano crystal
synthesized by sol-gel technique and wet impregnation was used for the H,S degradation.
Characterizations of the catalysts by XRD, TEM, and EDS were conducted and presented that the
precursor solutions of Mg(NQ,),.6H,0 and (COOH),.2H,0 in ethanol at molar ratio of 1:1 and
calcinations temperature of 600°C for 2 h gave a minimum nano size (12.9 nm) with cubic phase MgO
crystal. Wet impregnation of Fe(NQ,),.9H,0 aqueous solution on the MgO crystal gave an effective
Fe valance state on the Fe/MgO catalyst. The using of Fe/MgO nano-crystal as heterogeneous
catalytic absorbent solution in the packed column system had promising results in the decomposition
of H,S from biogas. The absorption parameter of L/G ratio at 15-20 Vm’ and the regeneration of
catalyst by O, in air bubbling at 20 I/min was preferable condition which had responsible for 100%
H,S removal from biogas over operating time. No CH, degradation in the biogas occurs by the
catalytic reaction during the absorption process. From the application of Fe/MgO nano-crytal catalyst
as an absorbent, it can be concluded that the Fe species on the catalyst appear well suited with high
capacity for H,S oxidation from biogas by redox reaction and effective regeneration for continuous

running.
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