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thermal decomposition temperature; decreasing teatyre
made the coating surface more smooth without aggeelg
IrO, particles as seen on the coating of 400 These
results were similar to those in our previous stad2-4].
Cyclic voltammograms were measured
compare the polarization behaviors of the coatiags, the
typical results are shown in Fig. 1. The voltamnamgs
indicate that the double layer charging current tio¢
amorphous coating (366C) is larger than that of the
crystalline one (47C0C), and the calculated double layer
charge increased by 6.7 times. This difference anbie
layer charge strongly affected the polarization daygen
evolution; higher current was seen with the amousho
coating than with the crystalline coating at themea

to

Oxygen evolution in alkaline aqueous solutions is potential, suggesting that the amorphous coating ha

of importance in some electrochemical fields sushvater
electrolysis for hydrogen production and the anodaction
in electroplating. The anode material available this
reaction is limited, because most of all metalduiding
noble metals and their oxides tend to dissolve ithie
alkaline solution during oxygen evolution, which iis
contrast to oxygen evolution in acidic aqueous tsmhs.
This is the reason why it is difficult to developnavel
anode material which enables to reduce overpotefaia
oxygen evolution in alkaline solutions. On the othand,
one of the authors of this paper has previouslpnted that

enhanced activity for oxygen evolution. The onssenptial
of oxygen evolution became lower by amorphizatibthe
coating, resulting that the oxygen overpotentiad.is98 V
for the amorphous coating or 0.244 V for the ciiisi&a
coating, which is 46 mV reduction in overpotenttay
amorphization.

Constant current electrolysis at 50 mAfcwas
performed with each anode and the cell voltage was
monitored for 100 hours. The cell voltage with the
amorphous coating was almost constant and 80 mérlow
than that with the crystalline coating. After tHeatrolysis,

IrO,-Ta,O5 coatings prepared by thermal decomposition each coating was observed by SEM and comparedeto th

show a high durability for oxygen evolution in 4 o
NaOH solutions, when the titanium electrode covest
the coating is operated even at 1 Alcand the lifetime of

SEM image before the electrolysis. The results ssggl
that the coating was consumed by the electrolysid, the
amorphous coating seemed to be more consumed liban t

the coating depends on the coating amount with thecrystalline one.

observed lifetime more than 1500 hours [1]. Thdaubhas

also reported that the 1pTa,05 coating has the catalytic This work was financially supported by “Advancedwlo

activity for oxygen evolution in acidic aqueous ga@ns, Carbon Technology Research and Development Program
which changes with the crystallographic structumd a (ALCA)” of Japan Science and Technology Agency)JST

surface morphology of the coating, and the amogilun
of the coating promotes oxygen evolution, resulting
lower overpotential compared to the crystalline towa
[2-4]. From the above background, this work aimed t F
prepare different crystallographic structure of HT2,05 gl
coatings and to examine oxygen evolution behaviors
concentrated alkaline solution&. continuous electrolysis
was also performed to access the stability of tagicgs.
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IrO,-Ta,Os coatings were prepared by thermal T4
decomposition of a precursor solution dissolvingr€le * =
6H,0 and TaQd on a titanium plate; the plate was dipped 2t
into the precursor solution, dried at 120, and finally L
. o . . )
calcined at 366C or 470°C for 20 minutes. This coating to o=

calcination process was repeated to obtain,-Tr&Os
coated Ti electrodes. The crystallographic structof the ! s s
coating was characterized by XRD and the surface 0 0.2
morphology was observed by SEM. All electrochemical E/Vvs Hg/ HgO

measurements were carried out with 5.0 mol/lL KOH Fig. 1 Cyclic voltammograms of 16ra,0s/Ti electrodes

solution and a three-electrode cell comprising aiplim prepared at 360C (a) and 47C°C (b) in 5 mol/L KOH
plate counter electrode and an Hg/HgO referencastrelie solution.

in 5 mol/L KOH solution. Constant current electsi/was

also done with a two-electrode cell equipped with aReferences
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XRD measurements revealed that the T@,05

coating obtained at 470C showed diffraction peaks 2)
corresponding to crystalline IgOwhile that prepared at 360

°C presented no peak for I5OThere was no diffraction )
peak for TaOs for both coatings, so that the coating of 470
°C was a mixture of crystalline IgGand amorphous J@s
and that of 360C comprised amorphous Is&Gnd TaOs.
The surface morphology of the coating also deperated

4)



