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Overview of Photocatalytic Superhydrophobic Self-cleaning Coatings
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(College of Civil Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

ABSTRACT: Photocatalytic superhydrophobic self-cleaning coatings are gaining more and more attention due to their wide and
practical application prospects and excellent performance. Photocatalytic superhydrophobic self-cleaning coatings are based on
superhydrophobic coatings with photocatalytic materials compounded by physical and chemical methods to obtain photo-
catalytic properties, so that the coatings can decompose organic adhesives under the action of light and achieve self-cleaning
effects through the superhydrophobic surface. In recent years, with more and more scholars conducting research on photo-
catalytic superhydrophobic self-cleaning superhydrophobic coatings, photocatalytic superhydrophobic self-cleaning coatings
have received unprecedented development. And after continuous improvement, the preparation technology of photocatalytic
superhydrophobic self-cleaning coatings has become increasingly mature.

The article summarized the research status of photocatalytic superhydrophobic self-cleaning coatings at home and abroad,

and classified them into three types: surface construction method, co-blending method, and coating method according to their
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construction methods. The photocatalytic superhydrophobic coatings constructed by the surface construction method could
remove pollutants efficiently and had good superhydrophobic properties and were easy to prepare, but the surface layer was too
weak, which made the mechanical wear resistance of the coating generally poor and cannot maintain efficient photocatalytic and
superhydrophobic properties for a long period of time, and only the superhydrophobic surface obtained by laser etching of the
substrate surface showed high mechanical wear resistance. Due to the complicated preparation process, it was difficult to
prepare large-area photocatalytic superhydrophobic coatings by the surface construction method; the coatings prepared by the
co-blending method could be specially enhanced by material modification to improve the overall durability of the coating, which
expanded the application scope of the coating; at the same time, the layer structure could give the coating certain mechanical
wear resistance and chemical stability. However, material modification and layer structure construction were complicated, and
the preparation of coatings by blending method mainly relied on material properties to ensure coating performance, so it was
difficult to enhance the durability of coatings by preparation method alone; The photocatalytic superhydrophobic coatings
constructed by coating method had good self-healing properties and mechanical wear resistance, but the response process was
long and stability was insufficient, which seriously affected their practical use. It was found that the photocatalytic
superhydrophobic self-cleaning coatings were better than the single-function superhydrophobic coatings in solving the problems
faced in practical applications.

The paper also indicated the development direction and research focus of photocatalytic superhydrophobic self-cleaning
coatings in the future. In addition, the performance of photocatalytic superhydrophobic self-cleaning coatings was compared
horizontally, and the durability performance, which was the key factor affecting the performance of the coatings, was analyzed.
The mechanical wear resistance, corrosion resistance, impact resistance and self-healing properties of photocatalytic
superhydrophobic self-cleaning coatings under study were summarized, and their durability enhancement mechanisms were
analyzed. The mechanism of constructing a coating with excellent chemical stability was that the material on the surface of the
coating would not react violently with strong acids or bases or prevent chemical solutions from immersing inside the coating; It
was necessary to construct a hierarchical structure with chemically stable materials to ensure the chemical stability of the
coating; The mechanism for constructing photocatalytic superhydrophobic coatings with excellent impact resistance was the
same as that for constructing coatings with high mechanical wear resistance, and the rough structure of the coatings should be
stable enough; The coating contained materials with pro- and anti-diffusion conversion function under UV irradiation, so that the
coating could be self-healed by the pro- and anti-diffusion conversion of the materials under light; The coating could be
self-healed by replenishing the materials in the damaged area through microcapsules; The coating structure could be made to
have a stable repair structure to ensure that the coating can be self-healed under specific environment.

Finally, the future application prospects of photocatalytic superhydrophobic self-cleaning coatings were prospected, and
research was suggested in terms of superhydrophobic-photocatalytic synergistic mechanism, substrate bonding strength
enhancement, cost control and composite coating self-healing.
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Fig.1 Action mechanism of photocatalytic superhydrophobic self-cleaning coating



2k 12

TRNEET, SF: JGMALEEE K AR E IR

+ 301 -

2 REANHERKESREHER

B R EAERLE

EEXSAN R A RS AA L, b A AN [R] B4 75 85 il 4
SRR K S B IR)Z , A SORIEA R AU = il 4
AT T RES, RECTLA LRI % (1) R
Mgk (2) SHRk; (3) ARk,

2.1 REMIEE

PRI T5 VA0 5 X B T AT SR 2 | Rl A
PR | TR AR AEY) IR 25 — R 5 I B A 212
Wi, MU 2R AR R K PERE s 2 HAT M

Addition of photocatalytic materials
and modification of substrate surface
by chemical materials

Chemical
etching -~

§

Physical etching 7
Coating of low’ +
surface energy » '
materials
Physical
t etching

trace
Chemical
modification

&l 2

Base material

Base material

KPR RE A [  IABA AR RE A SRR,
R R I A DG A AR e i s i 2Ot
HEAERSE K AT 5 U Z ML 2 fR o il 72
bR — R 5 BB A 24 A R R EL A 1O
FEAEE BE R B /KR BE o 18 3k 2 1A A 3 5 TR SRR
HEAL RSB R BIPERE | 4548 S AR IPLHI AR 1 s

2 e ok B A LY il N S R R ]
H T B A s RS B L AT DL B S A LTS ek
Ay foh, AT AT LASE BN A B TS G0 64 s 00 il LA K
TEAILTS Y 4 R 25 85 5 (EL R (SR & 2 i Fg i v T A
A AL B AR T K U 2R TS, AR SR LB
VR Ol B 22, JCTE MR I ] PR A5 s B DI A

Superhydrophobic properties of the substrate
surface are obtained by physical means such

as rolling and etching

Nano array

vay
. @
Nano material <8

Hierarchy

Multilevel
nano materials

R IR # LA RO K 11 IR R AL

Fig.2 Mechanism for preparation of photocatalytic superhydrophobic self-cleaning coating
by surface construction method
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Tab.1 Photocatalytic super hydrophobic self-cleaning surface constructed by surface construction method
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Fig.3 Mechanism for preparation of photocatalytic superhydrophobic self-cleaning coating by co-blending method
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Tab.2 Construction of photocatalysis super hydrophobic self-cleaning coating by co-blending method
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Fig.4 Mechanism for preparation of photocatalytic superhydrophobic self-cleaning coating by coating method'
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b) schematic diagram of water droplet rolling state
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