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Abstract: Nanocellulose is a renewable nanomaterial with wide sources and excellent biocompatibility.
Aerogels constructed from nanocellulose, termed nanocellulose aerogels (NCAs), combine properties such
as low density (<C0.1 g/cm®) and high porosity (=>90%), demonstrating great application potential in
fields including adsorption and separation, thermal insulation, and electromagnetic interference shielding.
The key application-related properties of NCAs—such as adsorption capacity, mechanical strength, and
thermal conductivity—are closely related to their micromorphology characteristics, including pore size and
distribution, network density, and fiber alignment. Therefore, precise regulation of their
micromorphology is essential for performance optimization. This article systematically reviews the factors

influencing the microstructure of NCAs, such as the type of nanocellulose, surface chemical groups, and
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drying processes, and summarizes corresponding control methods. It also examines the relationship

between the micromorphology of NCAs and their performance in applications such as adsorption, thermal

insulation, and electromagnetic shielding. Furthermore, the review addresses current challenges in

micromorpholo regulation, including difficulties in large-scale preparation and the tendency of
p gy g g g prep y

nanocellulose to aggregate. Finally, it outlines future research directions, emphasizing the need to deepen

the understanding of micromorphology control mechanisms, achieve synergistic regulation of morphology

and functionality, and accelerate the industrialization process of NCAs.
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