Catalytic pyrolysis of biomass in the steam atmosphere
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While fossil fuels give us the large quantity of our energy, at the contrary it causes the greenhouse effect. Biomass when produced sustainable emits, roughly the same amount of carbon dioxide during conversion as is taken up during plant growth.

In this work, Euphorbia rigida is chosen as the renewable energy source. Because of being a plant containing latex, Euphorbia rigida drew attention especially in the pyrolysis studies. 

In the experimental studies, firstly the proximate, ultimate and component analyses of raw material were made. Then experiments were carried out in steam atmosphere in a fixed-bed reactor with a heating rate of 7oC/min, pyrolysis temperature of 550oC and mean particular size of 0.55 mm by mixing with activated alumina as the catalyst to feedstock in different percentages. Experiments were carried out with the catalyst ratio of 5, 10, 20 (weight%) under steam, with the velocities of 0.6, 1.3 and 2.7 cm/s to determine the effect of catalyst and steam on the product yields and bio-oil composition. The bio-oil increased to a value of 38.59% when using catalyst ratio of 10% and steam flow rate of 1.3 cm/s.

Pyrolysis oils were examined by using elemental analysis, IR and 1H-NMR spectroscopy and also fractionated by column chromatography. The gas chromatographic analysis of n-pentane eluate was also performed.

