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Deng?pment of biomass cascade utilization technology for creating a new process
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Furfural is the dehydration product of xylose and it is commercially
important for the production of various organic chemicalsis. The traditional processes for the
production of furfural from xylose, which can be obtained from hemicellulose, are carried out by
homogeneous acid such as sulfuric acid, hydrochloric acidin aqueous solution. However, conventional
processes are not economically and environmentally feasible in many cases, therefore 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.
The furfural yield from xylan and Japanese cedar were increased by using a semibatch reactor system
with continuous C02 flow as well as by using the biphasic water/toluene system.
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Table 1. Yield of products, water-solubl. p ts and r ined solid
170 from conversion of Japanese cedar in water at 443K, 4h.
reaction ¥ield of products(%) water-soluble Remained solid
conditions B components(Cwt%) yield(wt%)
Xylose furfural Glucose Mannose  Galactose SHMF
Amberlyst 70 No catalyst 362 293 13 28.9 259 1.8 19.1 729
Aroarocoy | 40.7 (ﬁ::) 41 596 658 (2307) (22'79) 75.5
Table 2. Analyses of p t and sugar for Jap cedar.
Component(wt%) Sugar content(wt%)
Cellulose Hemicellulose Lignin Glucose Mannose  Galactose Xylose Arabinose
Table 1 Table 2 40.9 24.8 334 46.5 8.8 1.8 5.7 0
®
Pt/BP2000 2%Pt/C 0.2g
(Table 3) 170 6
Yamaguchi et al., Catal. Commun., 54 (2014) 22 190 5MPa
170 1 MPa
8.1
170
190 SMPa
21

Table 3. Effect of hydrothermal treatment on the yield of hydrogenolysis products of bamboo.

Yield of Sugar alcohols (%)
Pretreatment conditions
Sorbitol Mannitol Xylitol Arabitol
n. t. 0.65 0.0 31.0 49
413K, 6h 43 0.0 25.0 4.4
443K, 6h 8.1 1.8 0.0 1.8

*Hydrogenolysis condition : 443K, 16 h, H, IMPa

*
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