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Figure 1  Hfect of wheat straw fiber size on liquefaction residue rate

PEG400 *EG *H,50 ;= 80 *20°3, tempreture; 160 °C, time; 60min



Figure 2 Effect of EG’ s dosage on the residue rate
fiber size: 12~ 20mesh, the amount of H,S0,: 3%,
tempreture: 160 C, time; 60min
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Figure 3 Hfect of catalyst dosage on residue rate
fiber size: 12 ~ 20mesh, PEG400 EG= 80 20,
tempre ture: 160 °C, time: 60min
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Figure 4 Hfect of reaction temperature and time on the residue rate
fber size; 12~ 20mesh; PEG400 *EG *H,S0 ,— 80 :20:3
160 C, EG 0%, 4%.
, R , 0.8%,
1
Table 1 Wheat straw liquefied orthogonal test factors and the level
A B C D E
/ fmin c PEG: EG 1%
1 > 12 40 150 60: 40 2
2 12~20 [¢4] 160 70:30 3
3 20~ 60 80 170 80:20 4
4 60~ 100 100 180 90: 10 5
2
Table 2 Orthogonal experiment results and range analy sis
1 2 3 4 5
A B C D E
1 1 1 1 1 1 4.5
2 1 2 2 2 2 25
3 1 3 3 3 3 512
4 1 4 4 4 4 85
5 2 1 2 3 4 505
6 2 2 1 4 3 535
7 2 3 4 1 2 9 87
8 2 4 3 2 1 2. 8
9 3 1 3 4 2 9 82
10 3 2 4 3 1 23 0
11 3 3 1 2 4 10. 3
12 3 4 2 1 3 8 25
13 4 1 4 2 3 8 87
14 4 2 3 1 4 978
15 4 3 2 4 1 23 &2
16 4 4 1 3 2 6 32
1 10. 155 12. 060 11 618 13. 100 23.492
2 10. 767 10. 170 9.855 11. 117 7. 127
3 12. 855 12.227 11 880 9 88 6. 897
4 12. 147 11. 467 12 572 11. 83 8. 408
2 700 2. 057 2717 3215 16. 595
Ay B, Co D3 B
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Figure 5 Tend of change of hydroxyl value and acid value
fber size: 12~ 20mesh, PEG 400 EG *HySO= 80720 3, tempreture: 160 C
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Fgure 6 Liquefaction liquefied polyol infrared comparison chart & Omin, b: 40min, c: 60min
fber sze: 12~ 20mesh, PEG400 ‘EG *H,SO= 80°20 *3, tempreture: 160 C
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Figure 7 Infrared spectroscopy of the wheat straw and residue a: wheat straw, b: residue
i
1 I
| LIl L
B & B BEE H E
4000 3000 © 2000 © 1000
8 SPUF
Figure 8 Infrared spectroscopy of SPUF
3 4%
PEG400, FG s >

(1) ,



11 © 43 -
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(4) MDI , 38kg m’, 118kPa.
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Research on Liquefaction of Wheat Straw for Polyurethane Polyol

CHEN Qiu-ling, LI Ruyan, SUN Ke-wei, ZHANG Chun-hong, LI Jian-chang
( Kunming University of Sdience and Technology. National Engineering Research Centre of Waste Resource Recovery, 650093, China)

Abstract: Using sulfuric acid as catalyst, wheat straw can be liquefied into polyol by polyethylene glycol
(PEG400) . In such a process of straw liquefaction, the particle size of straw fiber, the amount of ethylene glycol
(EG) and catalyst used, the reaction temperature and time were investigated. The wesults showed that only 0. 8% of
residues remained at the optimum conditions: the size of fiber more than 12 mesh, 20% of EG, 4% of concentrated
sulfuric acid, and 60 minutes of reaction time at the temperature of 160 ‘C. At the same time, hydroxyl value test,
acid value test and infrared spectwscopy were used to monitor the conversion process. As opposed to gradually
decreasing hydroxyl value, the acid value firstly increased and then decreased, which meant the ester condensation
reaction occurred at the final stage of nversion process. This paper also investigated the possibility to produce
polyurethane foam using methylene diphenyl diisocyanate(MDI) and polyol derived from wheat straw. By testing, the
foam product had a density of 38Kg M’ and a compressive strength of 118KPa, and further confirmed by infrared
spectroscopy, it has a characteristic structure of polyurethane.

Key words: Wheat straw; Liquefaction; Polyurethane



