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Research progress of industrial organic solid waste gasification technology

WANG Xu, LUO Zhenxing, XIA Zhipeng, GUO Qianqian, HU Yanjun "
(Institute of Energy and Carbon Neutrality Integration of Science and Education ,
Zhejiang University of Technology, Hangzhou 310014, China)
Abstract; Gasification is an important technology for efficiently and cleanly disposing of and utilizing
industrial organic solid wastes. It has been widely used in recent years and plays an active role, partic-
ularly in reducing pollutants and reusing energy. The gasification reaction is achieved by maintaining a
reducing atmosphere, which converts organic components into high—calorific—value syngas. By imple-
menting this method of utilizing industrial organic solid waste resources, we can reduce the demand for
traditional energy and chemical raw materials, as well as the exploitation of natural resources. This con-
tributes to the achievement of a circular economy and sustainable development. We begin this paper by
discussing the influencing factors of gasification process, synergistic reaction mechanisms, and product
prediction. It focuses on reviewing the process parameters, gasifier types, and other factors that influ-
ence the gasification process. Additionally, it describes the synergistic mechanism in the co—gasification
of mixed materials. Finally, we have sorted out the focuses in the field of industrial organic solid waste
gasification in recent years and proposed future research directions, which include constructing a com-
plete synergistic reaction pathway with the help of modern in - situ characterization techniques,
analyzing the mechanism of multi-reaction coupling in the process of co—gasification by combining den-
sity functional theory calculations and theoretical modelling, optimizing the process parameters of the
industrial organic solid waste gasification by using machine learning, and conducting life cycle analysis

of the co—gasification of industrial organic solid waste.
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Fig. 1 Industrial organic solid waste gasification

reaction process
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Fig. 2 Principles of updraft and downdraft
fixed—bed gasifiers
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Table 1 Characteristics of gasification reaction of industrial organic solid waste
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Table 2 Characteristics of co—gasification reaction of industrial organic solid waste with biomass
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Fig. 3 Machine learning—based prediction workflow for industrial solid waste gasification characteristics
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