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Figure 1 (Color online) The fully integrated agro-biofuel-biomaterial-
biopower cycle for sustainable technologies'
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Figure 2 Conversion route of cellulose into polyols
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Figure 4 The reaction route of cellulose conversion into isosorbide
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Table 1 The research systems of cellulose conversion into isosorbide

5 JEAL @ REALF S A S ZLREICR (%) SCHk
1 29T YR HCI+Ru/C 215°C, 6 MPaH,, 12 h 49.5 [54]
2 10%£F 4% H.SiW ,040+Ru/C 210°C,5MPaH,, 1h 50 [55]
3 10%22 B4 H,SiW ,040+Ru/C 210°C,5MPaH,, 1 h 63 [55]
4 1%L Y% Ru/NbOPO,+ NbOPO, — 56.4 [56]
5 2BEFHER Ru/NbOPO, 22°C,6 MPaH,, 1 h 52 [57]

a) B A, A1
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Figure 5 Action mechanism of tungsten compounds on cellulose con-
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Table 2 The systems of cellulose conversion into EG and 1,2-PG

5 Dkt Ak TN FAE R BRR (%) SCHER
1 Y% Ni-W,C/AC 245°C, 6 MPa H,, 0.5 h L W61, A7) [25]
o) oz Ni-WCx/AC 245°C, 6 MPaH,, 0.5 h ZE(70.4); TNBE(6.2) [58]
3 LY 2 ® ‘L?lr) I;tv‘/);g or 245°C, 6 MPa Ha, 0.5 h 7. = #%(50.6~60.7) (591
4 Y% Ruw/AC+ H,WO, 245°C, 6 MPa H,, 0.5 h L (54.4); TNZE(6.0) [60]
5 EAR Raney Ni+H,WO, 245°C, 6 MPa H,, 0.5 h L E(65); TNl 3.4) [61]

Mém% & Ni-W,C/AC 245°C, 6 MPa H,, 0.5 h ZE(54); 25(46.0) [62]

A=Wy
7 FOKRFEFT 2%Ni-W,C 245%C, 6 MPa H,, 5 h L TE(55.3); THH(8.4) [63]
8 FYE R Cu-Cr 245°C, 6 MPaH,, 5h .5 (31.6); TH _F(42.6) [64]
YR Ru/NbOPO, 220°C, 3 MPa H,, 18 h L TE(29.6); L REHE(35.5) [65]
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%3 FREBFEAILFEE Ru/C BIH B
Table 3 The conversion of different sugars and sorbitol on Ru/C**!

5 % S¥ G | L [l Hrih P H R LLiAY
1 INZLEE+WO; 0 0 0 0 0 100
2 iikayi 9.3 6.1 1.9 3.5 7.4 70.3
3 Rl 8.3 6.6 29 1.9 35.8 43.5
4 HEE+WO, 59.4 14.1 29 0 1.8 9.2
5 WO, 15.7 479 17.7 0 9.4 10.8
6 HEZERE+WO; 54.2 11.3 3.4 0 17.6 33
7 KB+ WO, 32.1 35.5 10.0 15.5 — —
8 i+ WO, 25.8 29.0 7.6 203 — —
9 2- A A AT+ WO, 0 0 0 0 0 0
10 2- i AF AL BE+ WO, 0 0 0 0 — —

a) SR Z&A%: 205°C, 10 min, 6 MPa H,, 40 mL H,0, 0.1 g #Zi# 11 54HE, 0.02 g 3%Ru/C, 1.0 g WOs.
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Figure 6 Possible reaction route of cellulose into EG and EGME in methanol on Ru/NbOPO,
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1 Chu S, Majumdar A. Opportunities and challenges for a sustainable energy future. Nature, 2012, 488: 294-303
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One-pot catalytic production of polyols from cellulose

X1 JinXu, LIU XiaoHui & WANG YanQin

Research Institute of Industrial Catalysis, East China University of Science and Technology, Shanghai 200237, China

Because of decreasing crude-oil reserves, and increasing concerns regarding global climate change and higher energy demands, focus
has recently turned to the exploration of new renewable alternatives to fossil feedstocks for the production of energy fuels and
chemicals. Recently, biomass has attracted much attention and been rapidly developed because it is readily available, cheap, and
carbon neutral. In particular, the catalytic production of polyols from biomass and its derived compounds has become the subject of
global research. Polyols, which are important industrial raw materials, are widely used for the production of hydrogen, liquid fuels, and
chemicals. Cellulose, the most abundant source of biomass in nature, can be catalytically converted to polyols. This review
summarizes and comments on recent advances in cellulose upgrading for the production of polyols (sorbitol, isosorbide, ethylene
glycol, and 1,2-propylene glycol); it also outlines the challenges in this field, and our research work.
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