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Research progress on influence and regulation of biomass precursors and pyrolysis
conditions on structures and properties of porous carbon materials
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Abstract: Porous carbon materials produced by biomass pyrolysis have shown broad application prospects in energy, environment and
other fields due to their sustainability, large specific surface area, good chemical stability and adjustable pore structure, and have become
a research hotspot. The latest research progress on porous carbon materials produced by biomass pyrolysis was reviewed. The structures,
performances and main application fields of the porous carbon materials synthesized from four types of precursors: Plants, animals,
microorganisms, and industrial by-products and wastes were summarized. The influence on pyrolysis temperatures, pyrolysis residence
time, and heating rates on the pore structures and surface chemical properties of the porous carbon materials were systematically
analyzed. The strategies and principles of activation treatment and doping modification in increasing specific surface areas, regulating
pore size distributions and introducing active sites were summarized. The industrialization status and existing problems of porous carbon
materials produced by biomass pyrolysis were expounded. Among them, the integrated design of “raw material selection-process
optimization-performance directional regulation” is one of the research directions for preparing functionalized porous carbon materials
with specific pore structures and excellent properties.
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Fig. 1 Typical preparation process and applications of biomass-derived porous carbon materials
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Table 1 Properties and application directions of porous carbon materials prepared from different biomass-derived porous carbon precursors
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Fig. 2 Types of biomass-derived porous carbon precursors: Plant-based (a), animal-based (b), microbial (c) and industrial by-products
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Fig. 4 Effects of types of biomass-derived porous carbon precursors and pyrolysis residence time on carbon yields (a) and specific

surface areas (b)!*!
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