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Biogas Production from Organic Waste as a Sustainable
Approach to Promote Clean Energy in Tobruk City
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Abstract

This study aimed to evaluate the production of biogas from organic waste in the city of
Tobruk using anaerobic digestion technology, as a sustainable option for generating clean
energy and reducing environmental pollution caused by waste accumulation. A field
experiment was conducted using nine anaerobic digesters (each with a capacity of 200
liters), divided into three treatments: household waste (A), cow dung (B), and an equal
mixture of both (C), with three replicates per treatment. Each digester was filled with 40
kg of organic material and water was added at a ratio of 1:2.5. Temperature (ambient and
internal) and pH were monitored daily, and biogas production was measured using the
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water displacement method. The effects of operational conditions (temperature and pH)
on methane production rates during the digestion period were analyzed.

The results showed that the mixture treatment (C) outperformed the others in methane
production, with an average daily yield of 0.79 liters per kilogram over a 22-day retention
period (total 697 liters from 40 kg, average pH = 5.4). In contrast, household waste (A)
recorded the lowest methane yield, at 0.27 liters/kg/day over 32 days (total 342 liters,
average pH = 3.7), due to increased acidity resulting from the accumulation of volatile
fatty acids. Cow dung (B) achieved a yield of 0.56 liters/kg/day over 88 days (total 1975
liters, average pH = 6.6).

These differences indicate that combining different types of waste under stable thermal
conditions improves degradation efficiency (nutrient balance and pH), enhancing biogas
production and accelerating the process. The study confirms that anaerobic digestion is a
promising and sustainable method for clean energy production in Tobruk, contributing to
the conversion of organic waste into a renewable energy source and reducing harmful gas
emissions and landfill waste.

Keywords: Anaerobic digestion; Biogas production; Environmental sustainability;
Organic waste; Renewable energy.
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