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Electrochromic iridium oxide thin films have been investigated by a new method of electrodeposi-
tion. The transparent conductive glass was cathodically electrolyzed in an aqueous solution of
3wt% 1r{SOP2-nHzO at a constant current density of ca. 30 mA/em?® at 32°C.  After this procedure
the thin films on transparent conductive glass were heat-treated in en electric furnace at 350°C for

30 min,

The cyelic voltammograms of electrodepositediridium oxide films (EIROF) shows 2 pairs

of peaks at 0.25V {vs SCE) and at 0.7V (vs SCE), which are corresponding to oxidation state
and reduction state respectively. FElectrodeposited iridium oxide films have a strong adhesion to

the transparent conductive glass.

Tt is chemically very stable and showed a good reversibility of

ECD, Life test of more than 10% cyeles in 0.5 M HzSOy leads to no detectable deterioration.
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Fig. 1 Relationship between electrolyte con-
centration and rate of film growth.
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Fig. 2 Effect of current density on the rate of deposition. (Film thickness was
determined by an interference microscope.)
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Fig. 8 Effect of heat-treatment on AO. D.

Table 1 Condition of the best electrolysis.

Current density 30 mAfcm?
Concentration 3 wt%
Temperature 32°C
pH of electrolyte 0.96~1. 25
Heat-treatment 350C

Fig. 4 SEM images of surface of iridium oxide films before and after heat-treatment.

(1) as deposited

{(2) 200°C

(8) 400°C  {4) BOOC

— BO —



TY BT -

iridium

Fig, 5 SEM images of heat-treated
oxide film,
{a) surface

(D) cross section
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Fig. § Electron diffraction patterns of iridium oxide film.
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Fig. 7 Infrared spectra of iridium oxide films.
{a) as deposited
(b} heat-treated at 350°C
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TFig. 8 Visible spectra of IrQ: at colored and
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Fig. 9 Cyclic veltammogram of electrodepos-
ited IrQ» in 0.5 M HaSOa electrolyte. (sweep
rate 10 mV-sec™)
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Fig. 10 Variation of current density and opt-
ical density of the film corresponding to the
applied rectangular pulse voltage.
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