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250 mL
10¢g /100 mL 300 °C ~340 °C 10 min K,CO, 1/30 /
21% ~28%
TQ51 A
1
1.1
Co,
70
105 C
12h~24h
1
1
Table 1 ~ Chemical and elemental composition of
raw materials w % dry
Raw Peanut  Corn  Cotton Ramee B
materials shell  stalk  stalk  stalk e
12 3
Chemical composition w /%
¢ Lignin 28.90 22.34 23.16 18.50
Cellulose 41.10 43.20 41.26 48.50
57 89 Hemecellulose 10.10 14.20 20.76 27.01
10 ~13 Ash 4.60 6.04 9.47 2.25
Elemental composition w /%
C 50.90 45.46 46.50 46.62 46.16
H 7.50 6.71 5.97 5.93 5.73
0 40.40 46.41 46.11 46.94 47.98
N 1.20 1.43 1.41 0.51 0.13
HHV Q/ MJ- kg™ 20.71 16.67 16.02 15.86 15.24
2004 -08 -28 2005 -03 -02
20106001 9558101100
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1.2 = /
250 mL x 100 2
+3 C oD = /
x 100 3
= /
60 min x 100
1.3 =2 + 3 5
m % = /
x 100. 6
100 mL OD
OD
75 C “
" Organic Dissolved oD
150 mL 2.1
2.1.1
Heavy Oil 2
105 C Residue ’
1.4 CARLO ERBAI1106 Table 2 Yields of the noncatalytic liquefaction products
CHN of Peanut shell
CHO N Yield w /%
Product
280 °C 300 °C 320 °C 340 °C 360 C
Dulong Condition 10 g/100 mL 10 min
HHV O/ MJ- ke™' =0.3383 w, +1.422 w, — Heavy oil 15.89 17.35 22.17 24.76 21.98
w, /8 | oD 19.73 20.19 18.88 16.05 13.08
Residue 34.73 29.69 23.00 18.39 18.37
We Wy Wo .
Total oil 35.62 37.53 41.05 40.81 35.05
2 Condition 10 g/100 mL 20 min
Heavy oil 14.86 20.69 22.96 24.48 20.37
oD 20.97 18.64 18.27 14.73 12.01
Qu M Residue 35.58 26.10 21.96 18.10 18.08
Y Total oil 35.83 39.33 41.23 39.21 32.38
Y, Condition 10 g/100 mL 30 min
Heavy oil 14.34 17.73 19.86 21.91 19.47
10 g¢/100 mL
. oD 18.51 15.95 16.28 13.75 12.00
500 r/min Residue 34.94 23.39 21.07 18.09 19.78
Total oil 32.85 33.68 36.14 35.66 31.47
10 min Condition 10 g/100 mL 40 min
20 min 30 min 40 min 280 °C 300 C 320 C Heavy oil 13.84 17.20 19.59 20.54 18.10
340 C 360 C oD 19.31 18.37 16.91 13.57 11.35
6.4 MPa ~18.7 MPa 2 Residue 32.14 25.41 20.67 17.91 18.77
10 min Total oil 33.15 35.57 36.49 34.11 29.46
+0.1g
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3
Table 3 Variance analysis of heavy oil yields
Source of Square summation Degree of Mean square
F Prominence
variance of deviation S freedom N summation V
Time 28.07 3 9.36 9.92 prominent
Temperature 155. 64 4 38.91 41.26 prominent
Error 11.32 12 0.94 -
Total 194.96 19 - -
« = 5% Fo 3 12 =3.49
Fope 4 12 =3.26
210 °C ~260 C
10 min 310 C
2 2 2
280 °C 280 C 340 C
340 C
10 min
320 C
2 oD 20 min 41.23% 10 min
41.05%
280 °C 10 min
340 C 2.1.3 Co,
Co,
280 C ~360 C
2.2
10 min
K,CO, 300 °C 320 C 340 C
320 C ~340 C 1/40 1/30 1/20 1/10 K,CO,/
8.6 MPa ~ 14. 8 MPa
2.1.2 1
2 300 C ~320 C 2

20 min



208 33
28 /
26 L /A/_\A\ 2. 3
i " (3)a -—, :\ 320 C 10 min 10 ¢ /100 mL
3 / /\_,\.
E‘ 22+(2) \.
;zo_ 7.5 MPa ~20. 0 MPa
8
T st
m*"
16— : : : :
0 140 130 120 110 K,CO,  KOH /
Catalysit/material =1/30
1
Figure 1  Effect of different catalyst dosage on heavy
oil yield of Peant shell KOH K,CO,
1 300C 2 320C 3 340<C
32 K,CO;
u 2.4
. 28} .
= 300 C 320 C
2
24r y 340 °C 10 min
= : ~
2 T~ — 8.5 MPa ~ 14.8 MPa
o 20+ ~__ (M
= . o
7 T 0 * 0
e L6} /\\AG) / K,CO,
12t *
0 1/40 1/30 1/20 1/10 4
K,CO /material Table 4  Yields of liquefaction products of the different
) agricultural residues
Figure 2 Effect of different catalyst dosage on residue Yield w /%
) ) Product
yield of Peanut shell 300 °C 320 °C 340 °C %
1 300C 2 320C 3 340C Com stalk
/ 1/20 Heavy oil 21.47 19.76 19.67 21.48
0D 25.93 23.04 19.57 27.19
Residue 16.44 15.12 14.83 16.95
Cotton stalk
oD Heavy oil 22.63 23.24 22.54 26.84
0D 19.65 16.76 15.01 22.05
1/10 .
Residue 23.05 18.83 16. 60 14.29
Bagasse
Heavy oil 15.25 13.99 13.55 20.56
0D 17.20 15.53 13.27 21.34
Residue 24.45 23.27 22.76 16.76
1740 ~1/20 340 C Ramee stalk
1/30 26.5% Heavy oil 22.91 23.64 21.00 28.14
oD 19.61 19.50 16.59 21.35
Residue 19.89 17.28 17.02 15. 14
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5
6
MNr 66% ~91%
5
=1.0543 +0. 8666 x Table 5 Elemental composition and HHV of the
r o 0.89 Elemental composition w /% HHV
280 C Product N C H 0 ¢/ M K¢
300 C Peanut shell 340°C
300 °C ~ 340 °C Heavy oil 1.2375.64 6.80 16.33  32.36
oD 2.01 41.86 5.47 50.66 12.94
Residue 1.43 64.47 4.39 29.71 22.77
Corn stalk 300°C
Heavy oil 1.29 74.49 6.79 17.43 31.76
oD 1.09 34.91 4.78 59.22 8.08
Residue 1.29 46.75 3.78 48.18 12.63
35%  20% Cotton stalk 320°C
Heavy oil 1.08 77.44 6.75 14.73 33.18
oD 1.34 44.02 5.74 48.90 14.36
CARLO ERBAI106 Residue 1.20 65.16 4.89 28.75  23.89
10 min 10 g /100 mL Bagasse 300 °C
Heavy oil 0.96 73.05 6.16 19.83 29.95
5 oD 1.04 42.37 5.38 51.21 12.88
5 Residue 1.46 71.28 4.88 22.38 27.08
Ramee stalk 320 °C
HHV 16.02 MJ/ke Heavy oil 1.10 72.33 6.23 20.34 29.71
oD 1.82 41.08 5.33 51.77 12.28
HHV 33.18 MJ/kg )
Residue 1.38 68.52 4.71 25.39 25.37
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Experimental study on liquefaction of agricultural residue

YU Shu - feng ZHONG Chong - li
Department of Chemical Engineering Beijing University of Chemical Technology Beijing 100029 China

Abstract Direct liquefaction of 5 agricultural residues was carried out in a 250 mL autoclave. During the tenta-
tive experiment peanut shell was tested. The influence of reaction temperature reaction time and catalyst etc.
was investigated. The results show that 21% ~28% of heavy oil yield is obtained under the conditions of 300 C
~340 C 10 min and 1/30 K, CO, catalyst/raw material w0/w when feedstock is 10 g sample mixed with
100 mL water. A linear correlative model gives the correlation coefficient of 0.89 which denotes that the heavy
oil yields have a good relationship with the lignin contents in agricultural residues. The heavy oils obtained from
the liquefaction of agricultural residues have high heating values. This work shows that liquefaction is an effec-
tive way to convert agricultural residues to bio — fuels.

Key words agricultural residues liquefaction biomass peanut shell

Foundation item National Natural Science Foundation of China 20106001  Foundation of Beijing Committee of Science and
Technology 9558101100 .
Corresponding author ZHONG Chong - li. E —mail zhongcl@ mail. buct. edu. cn.
Author introduction YU Shu - feng 1974 - male Master engaged in liquefaction of biomass.
E - mail xiaofeng0104@ sina. com.



