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Abstract — We synthesized the solution processible monodispersed TiO, crystalline nano-sol with ~ 5 nm in size by
sol-gel method. Through the spin-coating of crystalline TiO, nano-sol at low processing temperature, we could make
even blocking interlayer on the rough FTO transparent electrode substrate. The rough FTO surface could be gradually
smoothed by the spin-coating of nano-crystalline TiO, sol based blocking interlayer. The 1, 2.5, 5, and 10 wt% of nano-
crystalline TiO, sol formed 29, 38, 62, and 226 nm-thick of blocking interlayer in present experimental condition,
respectively. The 5 and 10 wt% of TiO, nano-sol could effectively fill up the valley part of bare FTO with 48.7 nm of
rms (root mean square) roughness and consequently enabled the ZnO to be grown to vertically aligned one dimensional
nanorods on the flattened blocking interlayer/FTO substrate.
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Fig. 1. Schematic illustration of 1D ZnO nanorods morphology grown
on the TiO, blocking interlayer/FTO substrate prepared by (a)
the conventional spray pyrolysis deposition (SPD) method and
(b) the spin-coatable crystalline TiO, nano-sol.
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Fig. 2. AFM roughness images of (a) bare FTO and (b,c) blocking
interlayer/FTO prepared by SPD method using (b) 40 mL and
(c) 100 mL of precursor solution; and (d) the SEM cross-sec-
tional image of sample (b). In the present SPD conditon, 40 mL
spraying of TiO, precursor formed ~60 nm-thick blocking
interlayer. The rms roughness: (a) 48.7, (b) 47.4, and (c) 50.5 nm.
Here we deposited the blocking interlayers by SPD method
with spraying of 40 and 100 mL of 20 mM titanium diiso-
propoxide bis(acetylacetonate) (Aldrich) solution at 450 °C.
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Fig. 3. The morphology and crystalline structure of synthesized TiO,
nano-sol for blocking interlayer. (a) TEM image, (b) magni-

fied TEM image, and (c) XRD pattern: inset=a photograph
of 1, 2.5, 5, and 10 wt% of aqueous TiO, nano-sol.
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Fig. 4. The SEM top surface images of crystalline TiO, nano-sol based
blocking interlayer/FTO substrate where the blocking layer
is prepared by spin-coating of (a) 1, (b) 2.5, (c) 5, and (d) 10 wt%
of TiO, nano-sol. The inset=the SEM cross-sectional image.
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Fig. 5. The typical (a) SEM cross-sectional image of 1D ZnO nanorods grown on blocking interlayer/FTO substrate prepared by SPD method

at 450 °C and (b) XRD pattern of 1D ZnO nanorods.
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Fig. 6. (a-d) The SEM cross-sectional images of 1D ZnO nanorods grown on the TiO, nano-sol based blocking interlayer/FTO substrate where
the blocking interlayer was prepared by (a) 1, (b) 2.5, (c) 5, and (d) 10 wt% of TiO, nano-sol; and (e-d) the TEM images of grown 1D ZnO

nanorods.
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