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Highly selective conversion of volatiles derived from biomass fast pyrolysis

into green platform chemicals
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The effect of pyrolysis temperatures on the product distribution in
reforming of nascent volatiles derived from cellulose fast pyrolysis over HZSM-5 was studied. A two
stage tubular reactor at which first and second stages were designed for fast pyrolysis of cellulose

and catalytic reforming of volatiles, respectively, was originally developed. Significant features
of the experimental setug include that the temperatures of the two stages can be controlled
independently and that the products can be analyzed exhaustively by the direct injection of analytes
into gas chromatographs. At low pyrolysis temperature, cellulose produced oxygenated compounds that
were converted almost completely over HZSM-5 accompanying dehydration and formations of important
precursors of aromatic hydrocarbons such as alkyne and dienes. When pyrolyzed at high temperature,
the oxygenated compounds are no longer produced, indicating that olefins such as ethylene are
dominant precursors of aromatic hydrocarbons.
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Sample Cellulose Cellulose Cellulose Cellulose
Catalyst Non catalyst Non catalyst ~ HZSM-5 HZSM-5
Pyrolysis Temp., °C 550 900 550 900
Reforming Temp., °C - - 550 550
Species Columns Yield, wt%-cellulose fed
CO GP 18.50 54.25 22.77 56.34
CO, GP 4.07 7.05 9.03 5.84
H,O GP 13.26 11.45 28.54 9.46
Metahne GP 0.89 7.28 0.34 8.08
Acetylene+Ethylene GP 0.98 7.33 2.55 2.35
Ethane GP 0.24 0.45 0.12 0.55
Propene GP 0.89 0.23 1.05 0.52
Propane GP 0.05 0.01 0.23 0.38
propadiene PB 0.18 0.13 0.63 1.27
Propyne PB 0.02 0.04 0.13 0.51
Methanol GP 0.70 0.00 0.00 0.00
Acetaldehyde GP 3.24 0.02 0.03 0.04
1-butene-3-yne PB 0.00 0.07 0.02 0.00
1,3-butadiene PB 0.08 0.23 0.03 0.15
Butene GP 0.39 0.27 0.10 0.05
Iso-butane GP 0.04 0.00 0.02 0.00
Ethanol GP 0.01 0.01 0.00 0.00
Furan GP 121 0.00 0.00 0.00
Acetone GP 1.84 0.00 0.01 0.00
Iso-propanole GP 0.36 0.00 0.00 0.00
Acetic acid GP 1.37 0.00 0.06 0.00
Cyclopentadiene PB 0.88 0.00 0.00 0.00
2-methylfuran GP 0.38 0.00 0.00 0.00
2,3-butanedione GP 1.24 0.00 0.00 0.00
Hydroxy acetone GP 1.52 0.00 0.26 0.00
Benzene GP 0.27 141 3.77 4.05
3-pentanone GP 0.15 0.00 0.00 0.00
Toluene GP 0.14 0.22 4.10 3.95
Furfural GP 0.00 0.00 0.00 0.00
Styrene PB 0.02 0.01 155 0.91
Xylene PB 0.02 0.19 0.47 0.08
Cresol PB 0.02 0.02 0.06 0.14
Indene PB 0.01 0.01 0.11 0.15
Naphthalene PB 0.00 0.47 3.26 0.93
Phenanthlene PB 0.00 0.00 254 0.66
Anthlacene | PB___ | 000 000 103 057
Char 2.13 1.96 3.39 2.02]
*GP:Gaskuropack 54(Packed column), PB:PoraBOND Q(Capillary column)
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