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Alcoholysis of Salix Psammophila Liquefaction
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Abstract With the gradual exhaustion of coal, oil, natural gas and other non—renewable resources and the worsening environment,
the production of liquid fuels and organic chemicals through renewable biomass resources becomes more and more an important issue.
In this study, with the ethanol as solvent and the dilute sulfuric acid as catalyst, the Salix psammophila, an abundant biomass
resource in Inner Mongolia is used as the raw material of the alcoholysis liquid, and the effects of the solvent concentration, the
reaction temperature, the dosage of Salix psammophila, and the dosage of catalyst on the liquefaction rate are investigated. Through
the orthogonal experiment, the best liquefaction conditions are found: The solvent is ethanol, the ratio of liquid and solid is 60: 1, the

reaction temperature is 170°C, the sulfuric acid concentration is 0.06 mol/L, and the reaction time is 2 h. Under these conditions, the

effect of liquefaction of Salix psammophila is the best and the liquefaction rate reaches 90.94%.
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Salix liquefaction rate under the different radios
of liquid and solid

Table 1

P55 WRHE(mL:g)  UHIBUR/g SR WREER%

1 120:1 0.25 0.0871 65.16
2 60:1 0.50 0.0453 90.94
3 40:1 0.75 0.1478 80.29
4 30:1 1.00 0.2228 77.72
5 24:1 1.25 0.4230 66.16
6 20:1 1.50 0.7493 50.05
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Table 2  Liquefaction rate under different
solvent concentrations

oK K BEWABYY B Wik
5 mL ml., /% /g K%
1 5 25 16.67 0.4072 18.56
2 10 20 33.33 03078  38.44
3 15 15 50.00 0.2264 5472
4 20 10 66.67 0.1585  68.30
5 25 5 83.33 0.1288 7424
6 30 0 100.00 0.1000  80.00
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Table 3 Liquefaction rate under different temperatures

5 S ik R/ °C B it /g AL /%
1 150 0.1706 65.88
2 160 0.1000 80.00
3 170 0.0453 90.94
4 180 0.0578 88.44
5 190 0.1207 75.87
6 200 0.1416 71.69
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Table 5 Orthogonal factor level table

214 EEFIRERLROZMm

FRECEENY 0.5 ¢ DM AR T 1 ~ 6 5 A, A 30 mL
Je/K ZWE TG, B4 A 0.05.0.10.,0.20,0.30,0.40,0.00 mL
HIMEBR R VE AL, 76 170°CTF , TR HL BRG IXU A v e

KF AlmL:g) BIC C/(mol - L) D/%
1 120:1 150 0.03 70
2 60:1 170 0.06 80
3 40:1 190 0.30 100

*6 EXRWLER
Table 6 The orthogonal experiment results

W2 b, RN AT W SO A TG BT K e H R A TdmT A B c D UHIRALR%
UG, U TN A AT A T T BRI A, T 1 1 1 1 1 41.75
Wilk % 2 1 2 2 2 63.87
4 A0, 7 oL R BR RN , WAk 17 36.98%, I 3 1 3 3 3 64.91
ABRER 5, T A5 V0 W A 8 T 2 308 5 1 T, 58 P R T b o e 4 2 1 2 3 68.93
fARRAR B I A AR A 5 2 2 3 1 80.55
R4 BUFUREIDUIRAZER RN 6 2 3 1 2 76.84
Table 4 Effect of concentration of catalyst on the 7 3 1 3 2 45.48
liquefaction rate 8 3 2 1 3 71.85
S BRBRMIE/(mol- L) BT WR/% 9 3 3 2 1 69.37
) 0.03 0.1407 1186 K 170.53  156.16 190.44 191.67
5 0.06 0.0453 90.94 K 22632 21627 202.12 186.19
j @ 18670 211.12  190.94 205.69
3 0.12 0.0568 88.64
k, 56.84 5205 6348  63.89
4 0.18 0.0845 83.10 ks 7544 7209 6739  62.06
5 0.24 0.1145 77.10 s 6223 7037  63.65  68.56
6 0.00 0.3151 36.98 R 18.60  20.04 391 6.50
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