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Abstract—To fabricate the electrode having high current efficiency for electrolytic ozone generation, the
reaction of ozone generation was investigated for various metallic oxide electrodes and electrolytes. Although
the lead dioxide electrode had a low oxygen overvoltage, it showed high current efficiency for ozone genera-
tion. The high current efficiency for ozone generation was observed in phosphoric acid with the highest
potential among electrolytes. It was found that the reaction of ozone generation depends on not only the
catalytic ability of electrode material but also the oxygen overvoltage. The performance and durability of
lead dioxide electrode were investigated as a function of electrolysis time. It was confirmed that the lead
dioxide electrode had high current efficiency for ozone generation and long durability in neutral phosphate

solution.
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Fig. 1. Preparation procedure of metallic oxide electrodes.
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Fig. 2. Relation between current efficiency for ozone gen-

eration and current density by various anode mate-
vials in 4 M sulfuric acid at 0°C.
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Fig. 3. Tafel plots for the platinum and the lead dioxide
in 4M sulfuric acid.
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Fig. 4. Effect of current density on the current efficiency
for ozone generation in 4 M perchloric acid on lead
dioxide.
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Fig. 5. Effect of current density on the current efficiency
for ozone generation in 4 M phosphoric acid on
lead dioxide.
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Fig. 6. Tafel plots for lead dioxide anode in 4 M perchlo-
ric acid.
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Fig. 7. Tafel plots for lead dioxide anode in 4 M phospho-
ric acid.

Foll A Br} Fig. 59] ql4bg-o Foll o o] & 2344
AFago] Jepdrh =3 2x 9 g Awndg
el g0 FHol BAIGle] x5t FETE E
g ARR g F71§HE o ook

Fig. 63} 7-& Fig. 49} 59 HA{ A A} 22
279 FHdaat 9 a8 FoA 9] Tafel plote]

)1

SAAE vlas & o o4k
*J 4o FollA B <At
o} dojHrt. o]s} o] A
A= e o3 AR
—% o g <tk & L&A
7Aubg e 24 A (Dol wvls)
o] Akt HAnch 54
of 4 elolitr] wfEof aHabe)r} shed it Gl 2] B}

23915 veblE QAEE Fell A o] 22 22 UA
AFEgo] vhebydtrhar A zbRc) o] 43} o] ey

3}

2 2 g
Zﬂjgje'_\g_{;
dloﬂ—'“r‘n&
w =

o
ﬂ110
B
o
i
)
&
N

T
oo
g

& ATARA G 494 Foby B ohis

Fig. 8¢l o) hshd 0 tel W4& A3/ 98 05
Mer's] 448 AFLER UGS 4 112
BE 22 WFEES ehhsls,

e ow%o Zol 4 ol4kshe Hel 27) oF 5

10 4
2M phosphate (pH6.7)

/k\ A AT A —a—1

8- -

Current Efficiency for Ozone Generation [%)]

2M H,PO, 1
» L
2 " ——»n/.ko:::.\-/ \—
/‘ e
0 T M T T T B T M
0 2 4 6 8 10
Time [hr]
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Fig. 9. The surface of lead dioxide before electrolysis and
after 8 hours electrolysis at 0.5 A/cm?, 20°C.
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Fig. 10. Dependence of potential on pH in 2 M phosphate
solution on lead dioxide at 0.5 A/cm’.

Table 1. Composition of 2M phosphate solutions

Concentration
Substance (mol fraction) pH
NaH,PO, 1 3.7
KH,PO, 0.7 58
N32HPO4 0.3
KH;PO, 0.6 6.1
NaHPO, 04
KH,PO,4 0.5 6.4
N32HPO4 0.5
KH:PO, 0.4 6.7
Na,HPO, 0.6
KH,PO, 0.9 8.2
NBQHPO4 0.1
K:HPO, 1 94
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Fig. 11. Dependence of current efficiency for ozone gen-
eration on current density in 2 M phosphate solu-
tion on lead dioxide at 20°C.
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