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Effect of torrefaction on characteristics of pyrolytic products of biomass
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Abstract: The pyrolysis of biomassis one of the promising methods for obtaining bio-energy, and is discussed widely. Bio-oil obtained from pyrolysisis easy to store and
transport, and can be used directly and indirectly as afuel. However, bio-oils have high acid content, high water content, and low heating value. These drawbacks have limited the
broad application of bio-oils. Torrefaction isalow temperature pyrolysis process carried out at temperatures ranging from 200 to 300°C for liberating water and releasing volatile
organic compounds, which may affect the subsequent pyrolysis process and related products. In this sense, there has been significant increase of interest in biomass torrefaction
techniques.In thiswork, torrefaction of cotton stalk was conducted on a tube furnace at 200, 230, 260, 290°C with aresidence time of 30 min. Pyrolysis of torre?ed cotton stalk was also
performed on atube furnace reactor at 550°C with aresidence time of 30 min. The effect of torrefaction temperature on the yield, products composition, and physical properties of bio-
oil were studied. In addition, the product distribution of torre?ed cotton stalk pyrolysiswas also investigated. Torre?ed cotton stalk was chosen as the benchmark when calculate the
yield .The gas products of pyrolysis were analyzed by chromatograph (GC), and liquid products were analyzed by gas chromatography mass spectrometry (GC-MS) and Karl Fischer
moisture tester.The research results showed that increasing torrefaction temperature resulted in the increase of the carbon content of torre?ed biomass from 46.07% to 62.63%.
However, the hydrogen and oxygen contents decreased from 7.06% to 5.26% and 41.26% to 24.84%, respectively. With the increase of torrefaction temperature, the cotton stalk
gradually converted to charcoal. The highest calori ?c value was 24.85 M J/kg when torrefaction was performed at 290°C. The solid yield of pyrolysiswas decrease sharply with elevated
torrefaction temperature, which wasin contrary to the liquid yield, while gas yield had no obvious change. Asfor pyrolysis of gases, the content of H2 and CH4 increased with
elevated torrefaction temperature, and the yield of H2 increased by 77.4%, the content of CO decreased from 48% to 34%, the yield of CO2 had no obvious change. However, the total
content of combustible gasesincreased. Asfor liquid production, with the increasing torrefaction temperature, the yield of liquid was decreased by 3.4%, 17.6%, 25.0%, 42.8%
compared to the raw biomass. Water and acetic acid content in bio-oil decreased greatly while the quantity of polycyclic aromatic compounds increased, which indicated that
torrefaction could improve the quality of bio-oil, and provide process optimization for subsequent fast pyrolysis.
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