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Abstract

As a three-dimensional solid material composed of nanoporous networks, aerogels have shown
broad application prospects in the fields of heat insulation, adsorption, catalysis, energy and bio-
medicine due to their unique properties such as ultra-low density, high porosity and low thermal
conductivity. Since it was first reported in the 1930 s, the aerogel family has developed a rich and
diverse material system. This paper aims to systematically review the research progress of aerogels
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from the perspective of material taxonomy. The article first introduces the general preparation
principle of aerogels, and then divides aerogels into inorganic aerogels, organic polymer aerogels,
carbon aerogels, bio-based aerogels, and multi-component hybrid aerogels according to material
sources and chemical composition. In this paper, the typical representatives, structural character-
istics, core performance advantages and current main challenges of various aerogels are described
in detail. Through the comparative analysis between various categories, the evolution law of aero-
gel materials from single performance optimization to multi-functional collaborative development
is revealed, which provides a reference for the design and application development of new aerogel
materials.
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