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Abstract

Currently, agricultural waste disposal is a problem that must be addressed properly. This is due
to the fact that agricultural waste disposal has a direct impact on the environment. Biogas renewable
energy technology is a method of converting waste into energy. The primary goals of this research were to
investigate the potential of biogas production from maize residues combined with pig manure sludge of a
piggery wastewater treatment system. The biomethane potential (BMP Test) was performed using serum
bottles (1,000 milliliter bottles) with a working volume of 400 milliliters in the reactors. The experiments
were carried out with three different maize residues, namely husks, cobs, and total fermentation of
husk with cob, as substrates with pig manure sludge. Furthermore, the substrate-to-inoculum (S/1) ratio
was 70:30 grams volatile solid per liters, and the pretreatment of maize residues by the pre-acidification
process was compared at 48 (Pre-Ad8), 72 (Pre-A72), and 96 (Pre-A96) hours to investigate the optimal
substrates for biogas production. The fermentation period was 50 days. The experiments were carried out
in bath mode at a controlled temperature of 35 + 2 degrees Celsius (mesophilic condition). The acquired
potential was used to calculate the amount of electricity generated from a biogas charge of 1 cubic
meter per electricity at a minimum of 0.71 and a maximum of 1.4 kilowatt hour. The study discovered that
maize residues mixed with husks and cobs were ideal raw materials to provide the most biogas and the
highest proportion of methane gas at Pre-Ad8, Pre-A72, and Pre-A96 hours, respectively. The average daily
biogas volume was 129, 159, and 130 milliliters per day, and the methane gas content percentages were
56.52, 57.04, and 56.09, respectively. When the acquired potential was used to calculate the amount of
electricity generated, it was discovered that 1 ton of total fermentation husk with cob produced 454.54
cubic meter of biogas, which could generate 322.72-451.81 kilowatt hour of electricity. This research
can be used as a guideline to properly manage the problem of agricultural waste, thus enabling the
conversion agricultural waste into energy.
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