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Abstract: In the ozone evolution using PbO,, which was electrodeposited on Ti plate at various conditions in electrolyte,
the effects of lead dioxide structure on the current efficiency and surface structure changes of lead dioxide were investi-
gated. Also the effects of oxygen transfer reaction on the ozone evolution were investigated by means of a PbO, electro-
deposited on the platinum rotating disk electrode. In order to develope an electrode for ozone evolution, durability of lead
dioxide and optimum current density were investigated. At the electrodeposited lead dioxide with the larger grain size
and higher crystallinity, the efficiency for ozone evolution was higher. Optimum current density to electrodeposite lead di-
oxide with large grain size and high crystalinity was 50mA/cm® Lead dioxide deposited in the presence of glycerin
showed the best advantage of ozone evolution. Also lead dioxide electrodeposited at less than 10mA /ecm? or at more than
100mA/cm?® has poor performance of ozone evolution and poor adhesive strength to substrate. In the beginning of ozone
evolution, surface structure of lead dioxide was changed and this change resulted in good effects on ozone evolution. Lead
dioxide doped with other elements was favorable not to ozone evolution but to oxygen evolution, so it is speculated that
ozone evolution has not intermediate stage of oxygen evolution and occurs competitively with oxygen evolution. When
ozone was evolved at 0.7~0.8A/cm?, the current efficiency was highest.
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Fig. 1. Schematic diagram of experimental appara-

tus.
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Fig. 2. Current efficiencies for ozone evolution at
various PbO, elelctrodes deposited at differ-
ent current densties.
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Fig. 3. XRD scans of PbO, deposited at different

current densities.
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Fig. 4. Scanning electron micrographs of PbO, : (a) deposited at 10mA/cm?®; (b) deposited at 50mA/cm? :
(c) deposited at 100mA/cm? : (d) deposited in the presence of glycerin at 50mA/cm?
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Fig. 5. Tafel plots for anodic discharge on PbO,
electrodes deposited at different current den-

sities.
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Fig. 6. XRD scans of PbO, deposited in the presence
of glycerin.
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Table 1. Values of Exchange Current Density(I0) and Anodic Transfer Coefficient(1-a) for Anodic Discharge
on Various PbO, Electrodes in 2M Phosphate Solution at 20°C

PbO, deposition condition exchange current -
- - . transfer coefficient
current density(]) organic doping density( ;) (1-0)
(mA/cm?) additive agent (mA/cm?)
10 (3.98+0.147)x107° (9.01+0.282)x10°®
50 (2.20+0.095) x 10"* (7.59+0.277) x 1072
100 (9.20+0.305) x 107 (8.29+0.233) x 1072
50 Glycerin (1.69+0.030) x10~* (5.89+0.085) x 1072
50 Acetate (2.31+£0.088)x10°? (6.09+£0.174) x107?
50 Fe (8.45+1.570) x 10~ (2.30+£0.024) x 1072
- P'ure vl ' ' Table 2. Values of Kinetic Constants for Anodic Dis-
: gi;g(’zoz charge on Various Pb0O, Electrodes at 1.0 V
vs. SCE in 2M Phosphate Solution at 20°C
Electrode 10° nk(eq ¢cm mol™' s7')
10 ] Pure PbO,/Pt 2.71£0.178
;; 0Ac-Pb0,/Pt 3.10+£0.230
§ . Fe-Pb0,/Pt 4.75+0.285
.:E: PbO,/Pt(glycerin) 2.12+0.017
. NoAddl l '
® Glycerin
0.31 |Aa Fe B
1- i
0.7 08 09 10
7(V]
Fig. 9. Tafel plots for anodic discharge on pure PbO,,

Fe doped PbO, and acetate doped PbO, deposit-
ed at 50mA /cm?
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