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Life cycle assessment of a biomass pyrolysis and
liquefaction technology

SHEN Zheng', SONG Yuanbo', GAO Yulei?, JIANG Jikang', GU Minyan', Sl Huiping'*
(1. New Rural Development Research Institute, Tongji University, Shanghai 201804, China;
2. College of Mechanical Engineering, Tongji University, Shanghai 201804, China)

Abstract In order to explore the efficiency, economy and greenhouse gas emissions of the energy conversion process
of biomass pyrolysis and liquefaction technology, based on the analysis principle of full life cycle assessment, a full life
cycle model of waste straw pyrolysis to prepare liquid fuel technology was established, and the full life cycle analysis of
the process was carried out. The assessment scope included straw collection and transportation. drying and crushing.
biomass pyrolysis, charcoal processing and waste heat utilization. The results show that: The energy output-input ratio
of biomass pyrolysis liquefaction conversion process is 20. 43; The net profit of wet straw treatment is about
289.38 yuan/t, and the sales profit margin is 52. 11 % ; CO, equivalent emission is 34. 10 g/MJ. In conclusion. biomass
pyrolysis and liquefaction is a potential biomass utilization technology with energy. economic and environmental
benefits.

Keywords biomass straw; biomass pyrolysis and liquefaction; life cycle assessment; carbon emission
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2

Fig. 2 Life cycle model of biomass pyrolysis and liquefaction technology
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1

Table 1 List of materials and energy input and output of biomass pyrolysis and liquefaction technology

Process Input Output

1.00 t; 1. 00 kg 1.00 t

Straw collection and transportation

1.00 t; 726.51 M] 0.72 t; 0.28 t
Straw drying
0.72 t; 43.37 MJ 0.72 t
Straw crushing
0.72 t; 1 254. 10 MJ; 0.43 t; 0. 14 t;
Biomass pyrolysis 180. 72 M] 0.14 t
144. 58 kg; 924. 10 kg; 1 068. 68 kg; 1 980.72 MJ;
Recycling of pyrolysis residue 0.14 t; 53.98 MJ; 0.07 t; 0.72t 0.09 t; 0.79 t
2

Note: The data are provided by the cooperative enterprise Henan Baiyoufu Bioenergy Co. , Ltd.. Table 2 is the same.

, (HHV)
15.00~18. 00 M]J/kg, 16. 00 MJ/kg.
, 6 619.93 MJ/t,
20. 43, ,
3.2
555.36  /t,
844.74 /., 289.38 /t( 2).
2

Table 2 Cost and income of each process of biomass

pyrolysis and liquefaction technology

/C /D
Category Project Amount of money
3 A
250. 00
. . ‘ ‘ 50. 00
Fig. 3 Proportion of gasoline, electric energy and thermal
65.16
energy consumption in the total energy consumption
. . . . 0. 36
of each process of biomass pyrolysis and liquefaction
technology 0.29
Cost 8.75
s 43.38
s , 18. 22
o 113. 40
s 5. 80
. , 454. 86
324,07 MJ, . Income 389. 88

Profit 289. 38
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20.42%,
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52.11%, °
5 N CO,
COz
Fig. 5 Proportion of CO, equivalent emissions of electric
energy, gasoline and non condensing steam con
sumption in total CO, equivalent emissions
4

Fig. 4 Proportion of different kinds of cost in the total cost

of biomass pyrolysis and liquefaction technology

3.3
3
C 5, :
CLCD (26,
CO, . H,O . .
CO, 34.10 g/MJ,
CO, 26. 00 g/MJ,
CO, 76.25%;
,CO, 8. 00 g/MJ;
CO, 0.10 g/MJ.
¢ 6, 2
CO, .
. 21.66 g/MJ;
,CO, 9.54 g/M]J,
. CO,
o (27 ’
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Fig. 6 CO, equivalent emissions from various processes

of biomass pyrolysis and liquefaction technology
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289. 38

(1]

(2]

[3]

(4]

[5]

[6]

7]

(8]

555.36  /t,
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