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The process of producing bio-oil by microwave-conventional hydrothermal
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Table I The element analysis of bio-oil obtained from two-step hydrothermal treatment of model compound

oty mme P (MU kg) T A1t/ % Content of element
Higher heating H/C 0/C
Model compound Temperature
value N C H s 0
200 39.374+0.02 0.50£0.02  75.13£0.06 11.43%0.03 0 12.95+0.01 1.826 0.129
260 37.554+0.01 2.6940.04  72.784+0.44 10.80+0.15 0.1140.01 13.634+0.32 1.781 0.140
P:L:C=5:20:1
280 35.53+0.19 2.6840.04  70.10£0.02 10.39+0.12 0.24+0.02 16.60+£0.08 1.779 0.178
300 39.724+0.04 1.98+0.04 76.23+0.06 11.064+0.04 0.63+0.03 10.10+£0.03 1.741 0.099
200 38.59+0.03 1.63+0.46  73.66+0.27 11.254+0.02 0.43+0.04 13.04+0.17 1.833 0.133
PiLiC— 12:12:1 260 38.71+0.10 4.44+0.39  73.88+0.17 10.9440.04 0.43+0.01 10.33+0.53 1.777 0.105
o 280 36.35+0.58 3.83+0.18 71.24+0.13 10.38+0.35 0.54+0.06 14.07£0.25 1.748 0.148
300 38.00+1.21 3.454+0.02  71.8740.13 11.26+0.71 0.4240.03 13.024+0.84 1.880 0.136
200 33.61+1.21 2.034+0.15  65.044+1.43 10.88+0.31 0.314+0.01 21.754+1.61 2.007 0.251
PiLiC —20:5:1 260 31.58+0.38 5.1240.01  65.0440.04 9.214+0.25 0.8940.01 19.7540.24 1.699 0.228
:L:C =20:5:
280 33.97+0.69 5.38+0.35 68.21+0.57 9.664+0.29 0.81+0.04 15.95+0.47 1.699 0.175
300 33.46+0.42 4.94+0.10  70.85+£0.36  8.53%+0.37 0.86+£0.02 14.834+0.08 1.445 0.157
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Table 2 Combustibility characteristic parameters of bio-oil obtained from two-step

hydrothermal treatment of model compound

LR

et mEEEC ke e e POORRRIE Pmsme msmnm S

Model compound ~ Temperature T, T, %/(%/mm) $/(%‘/m1n) (K {mm) /(K™3/min)
DTG, DTG, C, s

200 236 576 36.56 4.94 5.65X107%  8.22x1077

P:L:C= 260 229 511 22.30 5.97 4.94X107°  6.71x1077

5:20:1 280 231 508 21.66 6.10 4.88X107°  6.66x1077

300 232 514 24.13 6.04 5.26X10°%  7.25%1077

200 234 589 30.05 4.64 4.33X10°°  6.29x10°7

P:L:C= 260 228 539 18.44 5.65 3.71X10°%  5.10X1077

12:12:1 280 213 538 17.28 5.02 3.55X107°%  4.52x1077

300 214 523 16.50 5.25 3.61X10°%  4.58X1077

200 236 621 23.06 4.10 2.74X107°  4.08%1077

P:L:C= 260 189 592 11.58 3.94 2.16X10°% 2471077

20:5:1 280 191 602 12.09 3.96 2.18X10°%  2.53x10°7

300 182 575 12.27 4.01 2.57X10°%  2.79x1077

17 L H f5 KR be 2k 3 3 % DTG, IR FE N fe K H
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Characteristics of bio-oil prepared from different models of sick and
dead pigs by two-step hydrothermal treatment

ZHOU Tan',ZHANG Xin', YANG Longyuan”, FAN Chenxin', YUAN Qiaoxia'

1.Key Laboratory of Agricultural Equipment in Mid-Lower Yangtze River, Ministry of Agriculture and
Rural Affairs/College of Engineering, Huazhong Agricultural University/ Technology & Equipment Center
for Carbon Neutrality in Agriculture, Huazhong Agricultural University, Wuhan 430070, China;
2.School of Environmental Science and Engineering , Hubei Polytechnic University,
Huangshi 435003, China

Abstract The preparation of bio-oil from different models of sick and dead pigs with microwave-con-
ventional two-step hydrothermal treatment and its related characteristics were studied to realize the high-val-
ue transformation of multi-target products of sick and dead livestock and poultry. The results showed that
the bio-oil yield of the experiment group showed a trend of first increasing and then decreasing with the in-
crease of the conventional hydrothermal temperature of the terminal when the ratio of protein (P), lipid (1.)
and carbohydrate (C) was 5:20:1 and 20:5: 1. When P:1.: C was 12:12: 1, the bio-oil yield of the exper-
iment group continued to increase with the increase of conventional hydrothermal temperature of the termi-
nal. In general, the higher heating value (HHV ) of bio-oil in model pigs with higher lipid content was rela-
tively higher under the same reaction conditions. The interaction of the three components on the HHV of
bio-oil was related not only to the proportion of components but also to the reaction temperature. The total-
nitrogen (TN conversion rate of bio-oils of the three models of sick and dead pigs reached the maximum
value at 260 ‘C, and that of aqueous phase products reached the maximum value at 280 “C. Tt was feasible
to regulate the migration of N element to improve the quality of bio-oil. The bio-oil prepared only by micro-
wave hydrothermal treatment in the experiment group with P:L:C of 5:20:1 had the largest comprehen-
sive combustion characteristic index of 8.22>X 107" K™*/min. It is indicated that the increase of lipid content
can improve the comprehensive combustion performance of hydrothermal bio-oil from sick and dead pigs.

Keywords hydrothermal treatment ; bio-oil ; sick and dead pig; model compound ; high-value transfor-

mation ; harmless treatment
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