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Analysis and optimization on carbon dioxide emission of co-pyrolysis system for
biomass and high-density polyethylene

JIA Xiao-tong, WU Tong, DANG Qi
(China-UK Low Carbon College, Shanghai Jiao Tong University, Shanghai 201306, China)

Abstract: Aspen Plus software is used to construct a system model for co-pyrolysis of red oak and high-density
polyethylene ( HDPE ). Based on mass balance, element balance and the existing experimental data, the pyrolysis
temperature conditions are optimized with oil yield, oil quality and system energy efficiency as guidelines. GREET software
is employed to perform whole life cycle assessment on the process.The effect of by-product utilization methods on system
carbon dioxide emission is studied ,aiming to provide theoretical reference for the engineering practice and carbon dioxide
emission reduction of bio-oil preparation process.It is shown that in the pyrolysis temperature range of 525-675°C , co-
pyrolysis at 610°C can reach the highest energy efficiency (38.39%) and the maximum oil yield (44.77 wt% ) .System
will reach the minimum carbon dioxide emission when char is used to capture carbon dioxide, light gas is reformed for
hydrogen production, and extra hydrogen is outputted by energy allocation. Through optimizing the utilization of by-
products and the way of energy supply, carbon dioxide emission is the lowest when the co-pyrolysis performs at 525°C ,in

which only 63.43 g of CO, eq GHGs is discharged for production of per MJ upgraded oil, representing 30. 51% lower
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than that of traditional fossil fuels.
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