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Photothermal conversion and superhydrophobic anti/de-icing characteristics of polydimethylsiloxane
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Abstract : Photothermal superhydrophobic coatings have broad application prospects in various fields such as aerospace,
power, transportation, and construction. To solve the problems of photo-thermal conversion, anti/de-icing efficiency, and service life
of coatings, polydimethylsiloxane doped carbon based photothermal conversion materials such as multi walled carbon nanotubes
(MWCNTs), silica nanoparticles,, and semiconductor material Ti,0, were selected to prepare photothermal superhydrophobic anti/de-
icing coatings, which were coated on the surfaces of four substrates including glass plates, epoxy resin plates, polyethylene(PE)
films, and copper plates. The research results show that when the coating is applied to glass plates, its surface contact angle can
reach up to 157.10 °, and the de-icing time can be shortened from 870 s before coating to 280 s. The coating on the PE film substrate
exhibits excellent photothermal conversion and superhydrophobicity, with a surface contact angle of up to 154.67°. At a MWCNTs
mass fraction of 60%, the photothermal conversion temperature can reach up to 62.2 °C,and the de-icing time can be shortened from
1 020 s before coating to 270 s, demonstrating good superhydrophobic anti/de-icing effect. When the coating is applied to epoxy
resin boards, its surface contact angle can reach up to 156.55°, and the de-icing time can be shortened from 900 s before coating to
300 s. In addition, when the coating is applied to the surface of the copper plate, the contact angle can reach up to 157.71°, and the
surface icing can quickly melt within 160 s. The coating exhibits excellent resistance to wear and aging on the surfaces of all four
substrates. The research results provide a new strategy for the application of photothermal super hydrophobic anti icing.

Keywords : photothermal conversion ; superhydrophobic ; anti/de-icing ; coating ; ageing
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Tab.2 Surface contactangle ofy-PSC(x) coating after photo aging

Substrate Mass fraction of MWCNTs/%

category 0 20 30 40 50 60
Gl 47.12 15457 15532 156.28  155.54  155.21
EP 7722 15541 154.69 15459 15447 154.24
PE 12033 151.56  154.26 15426 15490 154.10
Cu 9535 15636 155.53 156.53  155.00 156.15
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Fig. 8 Time-varying diagram of photothermal temperature of y-PSC(x)
after photo aging

N[ MWCNTS Ji 5 4345 1) PSC L0 H T PE
R, AT, Bfi#E MWCNTS Jit i 73 B2 #i
B, Ak 5 PE-PSC(x) % Ifi 422 fih 1 52 B0 SC /N5
RO ER 3), RE R AR L A =, &k
Ji 2 fh 71 A8 AR R R 3 2,560 ; RS, B MW CNTSs
J A B N, Ak S PE-PSC(x) 26 i G IV AL TR



EENE A RIS A R b B B BK B3/ BRUKFFE 25

50
. 20% 30% I 40% I 50% [ 60%
48+
&)
g
g 46 -
<
3
g* 44+
o
=
42+
40
2 4 6
Time/min
(a) GI-PSC(x)
521
20% 30% EEN40% FE50% HM60%

Temperature/°C

2 4 6
Time/min

(b) EP-PSC(x)

65
[ 20% 30% [ 40% W 50% M 60%

60 F
@)
g
8 55t
=
3
£ 50
o
=

45+

40

2 4 6
Time/min
(c) PE-PSC(x)
48T
20% 30% [N 40% I 50% [l 60%

8 46 -
o
E
S 44r
o
[=¥
g
&

42+

40

2 4 6

Time/min
(d) Cu-PSC(x)

B9 BT y-PSC)TRIZ R MDA B AZ 1]
Fig. 9 Time varying diagram of photothermal temperature on y-PSC(x)

coating surface after thermal aging
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Tab.3 Surface contact angle of y-PSC(x) coating after thermal aging

o

Substrate Mass fraction of MWCNTSs/%
category 0 20 30 40 50 60
Gl 47.12 15481 154.65 15471 15528 155.11

EP 7722 15371 154.63 15259 15425 153.24
PE 12033 153.41 151.53 15389  153.75 155.62
Cu 9535 15425 153.69 15538 154.88  155.44
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