BIOGAS PRODUCTION FROM A SMALL-SCALE ANAEROBIC DIGESTION OF MIXED ORGANIC WASTE STREAM IN NIGERIA
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                                                                  Abstract
The power sector in Nigeria operates far below its estimated capacity with power outages being frequently experienced, thereby giving rise to over-dependent utilization of fossil-derived fuels. Energy consumption in Nigeria is from natural gas (34%), hydro-electric power (8%) and crude oil (58%) which serve as the main source of energy. Problems associated with fuel scarcity emanating from different activities such as hoarding, militancy, ethnic dispute and indiscriminate policies are preponderant factors necessitating alternative energy from wind, solar and biogas. Biogas production via anaerobic digestion (AD) is not widespread in West Africa and Nigeria, being the most populous country, has bio-degradable wastes that are generated in abundance (at least 1.77 million tonnes per year). Several organic wastes such as agro-industrial by products like Sweet Potato Peels (SPP), Wild Cocoyam Peels (WCP), Corn-steep Liquor (CL), sewage and Cattle Dung (CD) were annexed for their collective biogas production potentials via AD. Two (2) 100L metal drums were upgraded to pilot-scale reactors A and B respectively. Digester ‘A’ contained SPP, WCP, CL, sewage and CD, while in digester ‘B’, the CD was replaced with water. Following a hydraulic retention time (HRT) of 8 days, an average daily gas volume of 380L was recorded for digester A while 240L was recorded for digester B. Individual substrate analysis revealed that in vitro incubation of 200.0 mg SPP, WCP and 30.0 ml of buffered rumen liquor (inoculum) for 24 hours yielded total biogas volume of 77.5 ml, 72.0 ml and 30.0 ml with their respective % CH4 in the order of 54.84, 54.86 and 66.66. The gas production potentials showed that agro-industrial by products in the presence of microorganisms found in animal manure produced more inflammable biogas at a high pressure while the unseeded waste stream (digester B) produced less gas at a low pressure but not inflammable probably because of its higher CO2 concentration. Biomass generated in Nigeria can be inoculated and biodegraded via AD to produce CH4-rich biogas as an alternative clean energy.
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