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Analysis on performance of biomass-based levulinic acid-electricity

cogeneration system

FAN Jun-yi, CHEN Heng" , LIU Zhan, GAO Yue, PAN Pei-yuan, XU Gang, ZHANG Guo-qiang
(North China Electric Power University, Beijing 102206, China)

Abstract:In order to realize the utilization of agricultural solid wastes as resource and reduce carbon dioxide
emission,a systematic scheme is proposed that wheat straw is utilized to produce levulinic acid, an important platform
compound. Biomass solid residues after the reaction, such as lignin, as well as biogas generated from anaerobic
fermentation of organic wastewater from the reaction are used as fuel to couple with a biomass power plant.This process
minimizes the generation of wastes, reduces treatment cost and generates electricity, thus promoting the utilization of
biomass as well as the sustainable development of the agriculture. This process flow for the production of levulinic acid
from wheat straw is designed and simulated by means of Aspen Plus software to obtain levulinic acid product with a mass
fraction of 99.2%.Calculation and simulation show that 11 864. 2 tons of levulinic acid can be produced annually, and
the biomass power plant generates 10. 3 MW of electricity, presenting a net power generation efficiency of 34. 3%.During
the operation cycle,the NPV of the new system can reach RMB 379. 61 million,and the dynamic payback cycle is 3. 57
years.lt is indicated that the new system is efficient and economically viable.
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