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Abstract: In order to cope with the increasing global energy consumption and severe environmental
problems, to promote the implementation of the "dual carbon" strategy as well as the sustainable
development of the industry, the rational use of abundant reserves and environmentally friendly biomass
resources is the key to drive the transformation and upgrading of traditional thermal insulation materials.
Biomass aerogel, a type of porous material, shows a broad development prospect in insulation applications
due to its excellent properties of traditional aerogel, such as low density, high porosity and large specific
surface area, as well as its unique advantages of renewable raw materials and "carbon sequestration”.
Herein, the preparation methods and classification of biomass aerogel was specifically introduced. The heat
insulation and heat transfer characteristics of biomass aerogel composites were then summarized, followed
by review on the thermal insulation applications of biomass aerogel composites in the fields of construction,
automotive industry, packaging, and desalination. Finally, the existing challenges of biomass aerogels were
presented as to meet the requirements of economic, environmentally friendly and efficient preparation, to
meet the needs of application in different fields and to broaden application prospect. At the same time, the
future research directions were also discussed: To design a green recyclable experimental system and
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simplify the process flow; Optimize the preparation process and develop functional materials adapted to

specific applications; Research and develop other biomass materials, and explore new application fields.

Key words: biomass; aerogels; composites; thermal insulation; dual carbon; application
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Fig. 1 Classification of biomass aerogel!'”
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Fig. 3 Schematic diagram of preparation method of nanocellulose-based acrogels
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Fig. 4 Schematic diagram of preparation process of regenerated cellulose aeroge
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mechanism of CSL-C@MZXene evaporator with
dual functions of salt resistance and pollution

prevention!®!
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