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Abstract: TA-CNTs/SiO, black transparent coated slides with self-cleaning and anti-fogging effects were
obtained from slides sprayed with the dispersion of tannic acid modified carbon nanotubes (TA-CNTs),
dendritic nano SiO, sol and ethyl orthosilicate (TEOS) hydrolysates and cured at room temperature. The
carbon nanotubes before and after modification were characterized by FTIR, TEM and TG, the morphology
and elemental composition of the coating were analyzed by SEM, AFM and XPS. The influence of mass of
TA-CNTs and TEOS hydrolysate on the contact angle (CA) of the coating as well as the mass of TA-CNTs
in the coating with a unit area on the light transmittance of the coating were explored via the contact angle
measuring instrument and UV-Vis spectrophotometer, and the anti-fogging performance, self-cleaning
property and wear resistance of the coating were evaluated. The results showed that, when the mass of
TEOS hydrolysate and TA-CNTs was 6.00 g and 0.16 g respectively, the coating displayed
super-hydrophilicity (CA was 2.5°) and excellent self-cleaning and anti-fogging effects. After 120 times of
friction experiments, the coating still maintained super-hydrophilicity and showed certain wear resistance.
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The addition of TA-CNTs made the coating surface rougher, which was conducive to reduction of light

reflection and pollution. Moreover, when the mass of TA-CNTs in the coating per unit area was 2.0x107

g/cm’, the light transmittance of the coating decreased to 60%, and the coating could keep privacy while

maintaining certain transparency.

Key words: glass curtain wall; super-hydrophilicity; self-cleaning; anti-fogging; light transmittance; carbon

nanotubes; functional materials
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Table 1 Composition of coating dispersion
W TEOS Kffilk/g  MWHEOIRYIK SiOg  TA-CNTs/g

A 6.00 2.00 0

B 6.00 2.00 0.08
C 6.00 2.00 0.16
D 6.00 2.00 0.24
E 6.00 2.00 0.32
F 3.00 2.00 0.16
G 9.00 2.00 0.16
H 12.00 2.00 0.16
I 15.00 2.00 0.16
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Fig. 5 SEM images of blank slide glass (a) and coated
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Fig. 6 EDS images of coating
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Fig. 7 Photos of state diagram of water drops on blank
slide glass (a) and coated slide glass (b)
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Fig. 8 Effects of TA-CNTs (a) and TEOS hydrolysate (b)
mass on contact angle of coating
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Fig. 9 Effect of mass of TA-CNTs in coating per unit area
on light transmittance of coating
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Fig. 10 Antifog test of blank slide glass (a) and coated
slide glass (b)
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Fig. 11 Self cleaning test of blank slide glass (a) and
coated slide glass (b)
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Fig. 12 Effect of friction times on contact angle of coating
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