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Research Progress Superhydrophobic Sealing Materials Used in
Cultural Relics Protection

HE Wenbo OU Junfei
(School of Materials Engineering, Jiangsu University of Technology, Changzhou 213001, China)

Abstract: Cultural relics are valuable historical and cultural heritages with rich cultural connotation of human beings. However, under
the action of water vapor, microbes, etc, the cultural relics tend to be corroded. Therefore, the protection of cultural relics is extremely
of importance. Bionic superhydrophobic materials with the excellent non-wetting and self-cleaning behaviors are being used to
prevent the contamination and corrosion by moisture and microbes. Herein, the researching progress of superhydrophobic materials in
the field of cultural relics protection is reviewed. Firstly, the basic principles and the major problems of cultural relics protection are
discussed. Secondly, the wetting mechanism of superhydrophobic surface is discussed. Then, examples and problems of
superhydrophobic materials to protect different types of cultural relics are summarized. Finally, the key technical problems affecting
the light transmittivity and durability of the coating are analyzed, and the development prospect of superhydrophobic sealing materials
is proposed, which can fill the review blank of the application of superhydrophobic materials in the field of cultural relics protection.
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Table 1 Differences between cultural relics sealing materials

Material type Advantages

Disadvantages Scope of application Ref.

High strength, high rigidity,

Poor hydrophobicity and Protection of stone

Inorganic materials . . . (22]
high hardness poor adhesion cultural relics
. . Mechanical strength of
. . Good adhesion, high . L [23]
Acrylic resin . ultraviolet radiation decreases and .
reinforcement strength ] Cultural relics [24]
becomes brittle ) )
- protection adhesive,
. Impact resistance, . . 5
. . Polyvinyl L X Poor bonding ability, easy to sealing agent
Inorganic materials UV radiation resistance, . . . [25]
butyral . cross-link under acidic conditions
high transparency
. . . Stable treatment of
Fluorine carbon Weather resistance, heat Poor removability, easy to produce [26]

coating resistance, non-stickiness

. metal and non-metal
glare after film formation . [27]
cultural relics

Aging resistance, corrosion
Organic-inorganic hybrid materials resistance and water

resistance, etc.

L . . Protect wood, stone,
Adding inorganic nanoparticles to . . [28]
) ] textiles, cultural relics,
reduce light transmittance ; [29]
etc.
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Fig. 3 Organisms with superhydrophobic epidermis in nature and their microscopic morphology
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(b) Wenzel's wettability model for rough surface, and (c) Cassie-Baxter's wettability model*®!
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corrosion before and after immersion in a mixed
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Fig. 12 Superhydrophobic coatings were prepared by spraying on different substrates
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