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Introduction
Textiles can benefit from the high specific surface areas and porosities 

of aerogels. Aerogels have been used in materials for the longest time to 
improve heat protection, which has been the subject of several excellent 
studies. This review examines the other applications of aerogels in textiles for 
the first time. These applications include the remediation of textile processing 
effluent, improvements in mechanical and acoustic properties, water 
repellency, permeability to air and water, acoustics, radiation, chemical and fire 
protection, and water repellency. These discussions are based on the various 
methods and materials used to prepare aerogels and incorporate them into 
textiles. Aerogels' future applications in materials are being investigated, and 
it is almost certain that advancements in aerogels driven by energy storage, 
aviation, and clinical innovation, such as lower production costs and increased 
use of biopolymers and half breeds, will support material aerogel development. 
Aerogels and textiles researchers hope that this review will encourage them to 
collaborate with one another.

Even though the first study on aerogels was published in 1931, researchers 
paid little attention to them for fifty years. However, interest has grown 
exponentially over the past forty years. Aerogels are becoming increasingly 
studied in food, packaging, energy storage devices, solar-steam generation, 
medicine, and controlled release of active materials. Aerospace, building 
materials, catalysts, and absorption media are among their most common 
uses. Aerogels were first used in protective clothing for space exploration, and 
their use in textiles only started to gain attention in this century.

Description
The most defining physical property of aerogels is their extreme porosity; 

Because the pores can occupy more than ninety percent of the material's 
volume, it may have very low densities. The specific surface areas of the 
pores are extremely high due to their small size (between 2 and 50 nm). Due 
to their low densities and high specific surface areas, aerogels are excellent 
light-weight insulators of heat, sound, and electricity. They are also good at 
absorbing pollutants and active materials for controlled release. Aerogels 
made of materials like aluminum oxide or silica are profoundly impervious to 
synthetics and fire. Because of the various properties listed here, aerogels can 
be used to impart a variety of useful properties to textiles. Aerogels are most 
commonly used to improve textiles' thermal insulation, which has received 
numerous positive reviews. In this review, new applications for aerogels in 
textiles are discussed. Aerogels will be used to treat textile processing effluent, 
as well as in everyday, protective, and textiles used in the built environment. 
Additionally, the reader of this review will learn how to make aerogels from a 
variety of materials and how to use aerogels in a variety of textile applications. 
Some possible future research directions for aerogels in textiles will be 
discussed in relation to emerging aerogel themes [1-3].

These will only be mentioned in this review when they serve to highlight 
particularly significant points because the majority of textile researchers only 
have a passing interest in a few highly specialized areas of aerogel-textile 
research. For readers who are looking for additional information, we will list any 
recent publications on these subjects. In the preparation of aerogels, textile 
and fabric fibers can be used as sacrificial templates. This is a promising use 
for low-value fibers like those recovered from tires, but it is not included in this 
review. Aerogels are used in wound care, drug delivery, implantable devices, 
face masks, tissue engineering, and other applications for medical textiles. 
The emerging field of aerogel composites with embedded fibers, particularly 
cellulose nanofibers, carbon fiber, and aramid fibers, will not be discussed 
here due to the excellent mechanical properties that the fibers impart to the 
aerogels. Aerogels made of silica have received the most attention over the 
years. It's interesting to note that some of the earliest aerogels were made 
with proteins. Nonetheless, proteins stand out as of not long ago because of 
the more prominent intricacy of their construction and change into aerogels 
contrasted with inorganic materials. This review's Future Prospects section 
discusses emerging aerogel preparation methods and materials trends [4-5].

Conclusion

The sol-gel strategy, which includes supercritical drying and routes to the 
associated materials, xerogels and cryogels, is the most well-known method 
for creating aerogels. The sol-gel process consists of the formation of a sol and 
its subsequent gelation. At the beginning of the synthesis, the "sol," a stable 
colloidal suspension of solid particles, is formed in a continuous liquid medium. 
The solid phase then transforms into a continuous network suspended in the 
liquid "gel." When the liquid and the solid phase separate after that, an aerogel 
is produced. Inorganic aerogels gel through hydrolysis and condensation, 
whereas biopolymer aerogels gel through the aggregation of the colloidal 
suspension. Depending on how the liquid was extracted from the gel, the 
produced materials can be categorized as xerogels, cryogels, or aerogels. By 
evaporating liquid, xerogels are materials that are dried in the open air. When 
the solvent is sublimated dried, cryogels are formed with less than 25% drying 
shrinkage. Aerogels are materials produced by supercritical carbon dioxide 
drying of the gel with less than 15% shrinkage during drying
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