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Fig. 3 Contribution of the processes to the environmental

impacts of the bio-oil
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Table 6  Calculation results of exergoenvironmental equation
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Table 7 Comparison between exergy efficiency and

exergoenvironmental index
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EXERGOENVIRONMENTAL ANALYSIS OF RICE HUSK FAST
PYROLYSIS AND BIO-OIL UPGRADING IN
SUPERCRITICAL ETHANOL SYSTEM

Lyu Ziting, Zhong Zhaoping, Shi Kun, Yu Dian
(Key Laboratory of Energy Thermal Conversion and Control of Ministry of Education , School of Energy and Environmental ,
Southeast University , Nanjing 210096, China)

Abstract: The comprehensive analysis of energy utilization rate and environmental performance of rice husk pyrolysis
supercritical ethanol upgrading to produce bio-oil system was carried out based on exergy analysis, life cycle assessment
(LCA) and exergo-environmental analysis. The results show that the exergy efficiency of the system is 55.5% under the
design process, the greenhouse gas emissions of bio-oil throughout the life cycle are 49.33 g CO-eq/MJ, the use of fossil
ethanol in supercritical ethanol upgrading stage is the main pollution source in the bio-oil life cycle. The exergo-
environmental analysis results reveal that the pyrolysis gas condenser, coke combustor, pyrolysis carrier gas heater and
the flue gas cooler etc. units have great optimization potential in reducing environmental impacts of rice husk pyrolysis
and upgrading oil system

Keywords: exergoenvironmental analysis; exergy analysis; life cycle assessment; supercritical ethanol upgrading



