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Potential of Ethylene production from lignocellulosic biomass via Ethanol conversion
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thylene is one of the high composition chemicals derived from fossil fuels, mainly by steam cracking of naphtha and shorter

hydrocarbons. The chemical has a diverse range of end-uses, especially in plastic manufacture. Basically, the chemical is a
building block of a diverse range of petrochemicals. Continuous and excessive use of fossil fuels as the predominant feedstock has
resulted in detrimental effects to the environment and also future energy security concerns as depletion of the natural resource is
inevitable. The search for alternative, sustainable and renewable sources for the production of ethylene has led to the current
suggested options for using renewable bio-ethanol from second generation feedstocks as a suitable precursor for eco-friendly
ethylene. For the purpose of presenting a sustainable and efficient process for the production of ethylene, this study explores the
potential of using lignocellulosic biomass feedstock of common reeds to produce ‘green’ ethylene via cellulosic ethanol. The paper
focuses on the production of 1000 liters per day of ethylene with global financial benefits through reduction of raw material costs
for plastic manufacture as well as improving the performance of the chemical industry. Experiments were performed using common
reeds. They were initially milled and alkaline pretreated. This was followed by dilute acid hydrolysis, neutralization and co-
fermentation. Saccharomyces cerevisiae was used for the co-fermentation process. From experiments, it was observed that
pretreatment at higher alkali concentrations gave higher sugar yields. At 4% alkali concentrations, a Brix of 10% was obtained.
Using an acid hydrolysis, a Brix of 13.5% was obtained at 10% acid concentration. Results also show that the sugar yield was
dependent on temperature. Hydrolysis at 100°C gave the highest sugar yield of 20.5% Brix. Conversion to ethanol via fermentation
was found to be 49.58%. Ethanol to Ethylene conversion was done over aluminum oxide catalyst. From experiments, 25ml of
ethanol gave 200ml of the gaseous product at 400°C.
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