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Effects of Cathodizing on the Durability of an IrO,-based Anode in an Electrogalvanizing Line

Ryuichi OTOGAWA, Koichi SODA, Hirokatsu SHIMIZU, Toshivuki IKEDA, Masatsugu MORIMITSU and Morio MATSUNAGA

Synopsis : The effects of cathodizing on the durability of an [rO,-based anode in an electrogalvanizing line (EGL) have been investigated. A comparison

of the surface morphology of the anodes after electrolysis with anodic, cathodic, and periodically reversed currents indicated that the partial

anomalous deterioration of the anode outside the strip width in EGL was caused by periodic cathodizing of the anode. The lifetime of the

anode during the periodically reversed electrolysis significantly depends on the cathodic current density, the frequency of the current reversal,

and the ratio of the cathodic period to the anodic period, 7,/2,. The lifetime is shortened with an increase in the cathodic current density, fre-

< Far

quency, and ¢,/1,. The consumption rate of the catalytic layer of the anode during the periodically reversed electrolysis was compared to that

during cathodic current electrolysis. The results indicated that the periodic current reversal induced a significant increase in the consumption

rate even at the same cathodic current density. The difference in the deterioration modes of the catalytic layers during the cathodic and peri-

odically reversed electrolysis is also discussed.
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IrO,-based anode .~ /

Fig. 1. Cross-sectional view of an electrogalvanizing line
(top) and photograph of the surface of an IrO,-

based anode (bottom, top view of section A).
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Fig. 2. Variations in the amount of IrQ, remaining at the
different parts of an IrO,-based anode during elec-
trolysis in a commercial EGL: (@) center and (A)
edge of the anode.
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Fig. 3. Schematic drawing of the current form for periodi-
cally reversed electrolysis.
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Fig. 4. Surface morphologies of 1r0,~Ta,0; coated titani-
um electrodes: (a) edge part of the electrode after
electrolysis for 3500h in a commercial EGL and
(b) before use.
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Fig. S. Surface morphologies of 1r0,-Ta,O5 coated titanium electrodes (a) after anodic electrolysis at 300 A dm 2 for 2340h, (b)
after electrolysis for 3500 h in a commercial EGL (the center part), (c) after cathodic electrolysis at =5 A dm™2 for 1032 h,

and (d) after PR electrolysis (/,=200 Adm % i=-5Adm"
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,t,=t,=600s) for 1248 h.
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Fig. 6. Effects of cathodic current density on cell voltage
during PR electrolysis: cathodic c
(—) —100Adm™2% (---) —50 A dm2
—30Adm™% Anodic current density 100 A dm™2;

20

30

urrent density
, and (—-—)

anodic period 60 s; cathodic periods 60 s.

Cell voltage (V)

5 10

15

20

Total electrolysis period (ks)

Fig. 7. Effects of (z,4+1) on cell voltage during PR elec-
trolysis: #,+¢, (—) 40s, (--) 120s, and (—--)
360's; anodic current density 100 A dm™?; cathodic
current density —50 Adm™7; z,=¢,.
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Fig. 8. Effects of ¢ /¢, on the lifetime of IrO,-Ta,0; coated
titanium electrodes for PR electrolysis: anodic cur-
rent density 100 A dm™~%; cathodic current density
—100 A dm™?; anodic period 60's.
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Fig. 9. Relations between the cathodic current density and
consumption rate of IrO, for (@) cathodic and (A)
PR electrolysis (i,=200 Adm™, i=—5Adm?
t,=t, 600s).
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