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Development of new furfural production from xylose and hemicellulose for the
effective use of lignocellulosic biomass.
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Furfural is the dehydration product of xylose and it is commerciall
important for the production of various organic chemicalsis. The traditional processes for the
ﬁroduction of furfural from xylose, which can be obtained from hemicellulose, are carried out by

omogeneous acid such as sulfuric acid, hydrochloric acidin aqueous solution. However, conventional
processes are not economically and environmentally feasible in many cases.

In this work, we studied the dehydration of xylose to furfural using various solid acids in water
and simultaneous extraction with supercritical carbon dioxide, for the development of new green
process.The furfural yield was increased by using semi-batch reactor system with continuous carbon
dioxide flow. The furfural yield from xylose reached 55% at 443K, 20MPa using Amberlyst70 with the

carbon dioxide flow rate of 0.94g/min.
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. Effect of solid acid catalyst on furfural
formation at 150

Reaction time Catalyst Recovery Yield of Selectivity of
Y of xylose (%) furfural (%) furfural (%)
8h N 58.6 18.6 449
jone
16h 359 36.1 56.2
8h 56.5 23.1 532
Amberlyst 70
16h 282 28.8 40.1
8h 62.6 18.4 49.2
Nafion SAC-13
16h 487 31.0 60.5
8h RCZM 20 415 254 48.4
16h - 124 442 50.4
8h 423 19.9 34.4
H-ZSM-5(=30)
16h 175 34.1 413
8h H-ZSM-5(=80) 46.6 157 293
8h H-ZSM-5(=175) 517 83 17.2
8h H-ZSM-5(=300) 373 85 135
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2. Effect of zeolite catalyst on furfural
formation at 150

Reaciontime  Caubyst (ST e taetera 08)
16h HSZ-3200H(H) 0.2 26.0 26.0
8h 11 283 28.6
4h HSZ-3200H(H) 214 23.6 30.0
2h 32.6 17.3 25.7
8h 0.6 317 319
4h HSZ-331HSA 3.2 29.0 30.0
2h 39.0 164 26.9
8h 10.5 28.7 321
4h JRZ-HY5.3 15.8 26.9 319
2h 54.5 14.7 323
8h 66.3 253 75.1
CHA(HE)
16 h 435 311 55.0
8h 58.6 18.6 44.9
None

16 h 359 36.1 56.2
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3. Effect of additiona Toluene and CO2 on
furfural formationat 150 , 16 h

condition catalyst Conversion Yield of Selectivity of

of xylose (%) furfural (%) furfural (%)
water - 63.8 36.5 57.1
water AMBERLYST 70 71.5 29.1 40.7
toluene AMBERLYST 70 65.2 40.9 62.7
CO, (batch; 5 MPa) AMBERLYST 70 81.3 23.8 29.3
CO, (batch; 10 MPa) AMBERLYST 70 79.7 24.3 30.5
CO, (batch; 20 MPa) AMBERLYST 70 87.3 31.7 36.3
CO, (flow; 20 MPa) AMBERLYST 70 91.4 _ 55.3

(biphasic systems 2:1 v/v water/ toluene, CO2 flow systems CO, flow rate 0.94g / min.)
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3 Effect of CO2 extraction on furfura
formationat 170 (8 h)
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