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Fig. 1 Abrasion test setup
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Fig. 2 (a~e) SEM images of PPS—H—SiO, composite coatings cured at different temperatures: (a) 7'=160°C; (b) T'=200°C; (¢) T

=240°C; (d) T=280C; (e) T'=300C. Insets are corresponding profiles of a water droplet. (f) A water droplet sliding off the surface
( corresponding to 2d)
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Fig. 4 EDS spectrum of the surface corresponding to Fig.2(d)
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Fig. 7 AFM 3-D image of the surface corresponding
to Fig.2(d)
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Table 1  RMS Roughness of PPS—H-—SiO, composite coatings

cured at different temperatures

Temperature ( °C) Roughness (nm)

160 255
200 290
240 292
280 319
300 323

fi1 H—Si0,: PPS it . 10 1RFf 77. 5 nm H4 K
3| H—Si0,: PPS JFift b 2: 1A 359 nm (%
2), A 2 T g K P S R L 28 BT IR, H—
Si0, fERMRLE, —IrmEfit TR Lm, 75—
D7 SARE TARRTIRE, 17 PPS 2R RS )5
JE LB FR) P .

SA=4°

Fig. 8 SEM images of PPS—H—Si0, composite coatings under different ingredient weight ratios: (a) pure PPS; (b) H—SiO,: PPS =

1:10; (e¢) H—Si0,: PPS=1:5; (d) H—Si0,: PPS =1:2; and (e) H—Si0,: PPS =2: 1. Insets are corresponding profiles of a water

droplet. (f) A water drop sliding off the surface ( corresponding to 8e)

Table 2 RMS roughness of PPS—H-—Si0, composite coatings

prepared at different ingredient weight ratios

Ingredient weight ratio

. Roughness (nm)
(H—Si0,: PPS)

1:10 71.5
1:5 125
1:2 241
1:1 319
2:1 359
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Fig. 9  Water contact angles of aqueous solutions with

different pH
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Fig. 10 Abrasion resistant property of superhydrophobic

surface coating
Insets are SEM images of surface coatings before and after

abrasion
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Fig. 11 (a~c) Chalk powder on the unmodified tile surface, water droplets spreading on the surface, and mixing with chalk powder; (a

# ~c* ) Chalk powder on superhydrophobic tile surface, water droplets rolling off the surface, and removing chalk powder
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PREPARATION AND PROPERTIES OF SUPERHYDROPHOBIC
POLYPHENYLENE SULFIDE COMPOSITE COATINGS

WANG Suhao, LI Mei, SU Bin, LU Qinghua
(School of Chemistry and Chemical Technology, Shanghai Jiao Tong University, Shanghai 200240)

Abstract A simple spray approach to fabricate superhydrophobic coatings on tile and glass substrates is
presented. Commercial available polyphenylene sulfide (PPS) and hydrophobic silica (H—Si0,) powder were
suspended in ethanol and the mixed suspensions were spray on substrates. After dried at different temperatures,
surface coatings with different hydrophobicity were obtained. By observing the surface morphologies with
scanning electron microscope ( SEM) and atomic force microscope ( AFM ), and measuring water contact
angles with a contact angle system,factors affecting the morphology, roughness and contact angle of the surface
coatings ,,such as thermal treatment temperature and the weight ratio of H—Si0, to PPS, were investigated in
detail. With the increase of the thermal treatment temperature , both the surface roughness and the contact angle
increased when the temperature was lower than 280°C. As the weight ratio of H—SiO, to PPS rose from 1: 10 to
1:1,more H—Si0, powders accumulated on the surface,leading to a significant increase of hydrophobicity.
The surface coating obtained at 280°C with the weight ratio of H—SiO, to PPS 1: 1 showed a water contact
angle higher than 150° and a sliding angle lower than 4°, exhibiting fascinating superhydrophobic properties.
The surface coating could remain superhydrophobicity upon a further increase in thermal treatment temperature
or the amount of H—Si0, powder. Moreover, the surface coatings showed high contact angles, larger than 150°,
for all the solutions with pH ranging from 1 to 14. The abrasion resistant property of the as-prepared
superhydrophobic surface coating was tested using a homemade setup. Being scraped by freely-falling sands, the
superhydrophobic coating could keep its high hydrophobicity, while a commercial hydrophobic coating
transformed from hydrophobicity to hydrophilicity. This result implied our superhydrophobic surface coating was
very stable. Moreover, chalk powders on the superhydrophobic surface coatings could easily be washed off with
water, indicating good self-cleaning properties. The presented approach is convenient and can be potentially
applied in fabrication of superhydrophobic surfaces in large scale.

Keywords Superhydrophobicity, Polyphenylene sulfide (PPS), Hydrophobic silica powder, Contact angle,

Self-cleaning





