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general concept: -+ use of multi-layers
* all layers have to satisfy the condition of transparency with
respect to visible light
» TiO, used as UV absorbing material

* fluorinated polymer used to establish superhydrophobicity

External Protective Layers
PDDA/SIO,

Internal UV-shielding Layers
TiO,/PSS

Adhesion Layers

PDDA/PSS
Quartz Substrate -#

[1] Taoye Wang, Tayirjan T. Isimjan, Jianfeng Chen and Sohrab Rohani, Nanotechnology 2011, 22, 265708 3
[2] A. Nakajima, K. Hashimoto and T. Watanabe* Langmuir 2000, 16, 7044



Layer-by-Layer deposition
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1. Polyanion

_>
2. Wash

Substrate

[1]

PSS: poly(sodium 4-styrenesulfonate)
PDDA: poly(diallyldimethylammonium)

Langmuir-Blodgett technique
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Wenzel Cassie-Baxter
Thomas-Young equation:

Vs = Vs + V.5 c08(6,) cos(6.;) = P(cos(6) +1) -1
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Transmittance spectra after layer-by-layer deposition on the quarz substrate
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e = (Ti0,)*2-(Si0,)*2 ¥ =(Ti0,)*2-Si0, m = (TiO,)*2
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Stability of the system
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Solar constant outside
the atmosphere:

averaged energy per m?
on earth:

averaged energy per m?
arriving on earth:

W =1413W /m’
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UV source
with an energy of
1.7 mW/cm?
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UV source
with an energy of
1.7 mW/cm?
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Questions?!

Thank's for your attention!
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AFM image of a) TiO,*2 and b) TiO,*2 - SiO,*2
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Water contact angles of nanoparticles deposited surface
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