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Abstract

As a solid material with high porosity, high specific surface area and ultra-low density, aerogels
have shown broad application prospects in the fields of thermal insulation, sound insulation, energy
storage, environmental purification, and biomedicine. Supercritical drying is a key step in the prep-
aration of high-performance aerogels. By eliminating the surface tension of the gas-liquid interface,
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it can perfectly retain the nanoporous structure of the wet gel. This paper systematically reviews
the basic principles, process methods, parameter optimization strategies of supercritical drying
technology and its application in the preparation of different types of aerogels. Firstly, the thermo-
dynamic basis and mass transfer mechanism of supercritical drying are expounded. Then, two main
process routes of high temperature supercritical drying and low temperature supercritical carbon
dioxide drying are introduced in detail. The effects of process parameters such as temperature,
pressure, flow rate and pressure relief rate on drying effect are analyzed emphatically. On this basis,
the advantages and disadvantages of supercritical drying, freeze drying and atmospheric pressure
drying were compared, and the applicability of this technology in the preparation of silica aerogels,
organic polymer aerogels, bio-based aerogels and composite aerogels was discussed. Finally, in
view of the challenges of high cost and low efficiency of the current supercritical drying process, the
future directions of process intensification, continuous production and green development are pro-
posed, in order to provide a theoretical reference for the industrial preparation of high-perfor-
mance aerogels.
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