Coconut Waste as Bioresource for Sustainable Energy Development:
Quantifying the Waste, Energy Content and Emissions
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Abstract (300 word limit)
After the edible portions of coconut fruit are consumed, the husks and shells are thrown away or burned raw as domestic fuel, particularly for the energy-poor. Improper disposal and burning of coconut waste result in environmental pollution. This study sought to quantify the waste, energy content, PM2.5 and CO emissions from burning of coconut waste for sustainable bio-char energy production in Kumasi, Ghana. Cross-sectional data were gathered from primary sources by administering questionnaires to 110 coconut sellers. Coconut wholesale points, dump sites and landfill sites in Kumasi were also surveyed. Furthermore, 50 fresh coconuts (25 local and 25 hybrid varieties) were randomly sampled, weighed, dehusked and the residue was used in an experiment. The study revealed that several tonnes of coconut waste are generated per month out of which 91% is dumped. Of the total mass of fresh coconut, 61-65% is generated as waste (shells 14-15%, husks 47-50%). Energy content of raw uncharred coconut waste was 9-16 MJ/kg and charred coconut waste was 17-21 MJ/kg. These values compared favorably to wood (12-16 MJ/kg) at 20% moisture content. However, PM2.5 and CO were higher compared to WHO 24-hr AQG values at 25 °C, 1 atm. Higher concentrations of PM2.5 and CO emissions can adversely affect human health and the atmosphere. Hence to effectively utilize the total mass and energy content of coconut waste for sustainable energy, there is the need to biochar under a controlled environment to increase energy content, reduce emissions and maintain optimal energy production conditions.
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