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Abstract — WO, films were multicoated on the microscope slide glass and ITO-coated glass using a tungsten
alkoxide type solution by the sol-gel deposition process. The effect of dipping and processing parameters on the
structure, optical and electrochemical properties of the film were also investigated. Coating using alkoxide solu-
tion was very uniformed for low dipping speed of 0.005 m/s, but thickness variations across the sample became
apparent for dipping speeds greater than 0.007 m/s. Electrochemical coloration experiments showed that films
fired at lower temperatures color more easily than film fired to >200°C. Rutherford backscattering spectroscopy
studies revealed that K* ions were uniformly distributed throughout the WOs layer in the colored sample.
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2% 1. Coating thickness as a function of withdrawal speed
(V,,) from solution. Thickness was measured optically (inter-
ference maximum and minimum) on samples with 5 coats.
The thickness is only approximate.
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28 2. Spectral transmittance variations in different regions
of sol-gel WO, film Scoated on microscope slide glass susb-
strate at dipping speed 0.005 m/s.
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8 3. Transmittance spectra for a sol-gel deposited WO;
film (dashed line) and a thermally evaporated WOj; film (solid
line). The discontinuity at 900 nm is an artifact due to the
instrument changing detectors.
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18| 4. Transmittance spectrta for a sol-gel deposited WO;

films with different post-processing condition. All films have

three coats (thickness, 100 nm) and withdrawal speed was

0.005 my/s. The firing temperature are shown : (a) films fired

in air and (b) films fired in O,.

o W& a7} AgFeld),
I8 5= 05 M KBr(0.5 M in HLOYA#HAL A}

st 23 82 A 103 A13, 2001
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3% 5. Cylic voltammograms for WO, films on ITO. The
potential are measured with respect to a calomel reference
electrode, with a platinum counter electrode. The electrolyte
was 0.1 M KBr in H,O. (a) three coats (JC/N1/26) fired to
200°C with V,, = 0.005 m/s (sample XX); and (b) five coals
(JC/N1/18) fired to 200°C between coats and to S00°C after
final coat. with V,, = 0.005 m/s.
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% 6. Transmittance spectra for the colored and the uncol-
ored region of sample XX. The voltammogram for the color-
ation is shown in Fig. 5a. There is only a slight blue coloration
noticeable.
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212 7. Rutherford backscattering spectrum for the colored
region of sample XX (see figures 5a and 6). The K* ion line is
shown. Note the scale change (COUNTS) in channels 150-200.
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122! 8. Auger depth profiles for W, O, C atoms in a sol-gel
film on ITO coated glass fired at 200°C.
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1%l 9. Transmittance spectrum for a sol-gel WO; film col-
ored using dilute HCI (in water). The coloration is not com-
pletely reversible, but significant coloration occurs.
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