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Abstract — DSA(Dimensionally Stable Anode) electrodes for reducing oxygen overvoltage were prepared by form-
ing RuO,, IrO; and MnO; on perforated titanium plate and their anodic polarization characteristics, life time of elec-
trodes and surface morphology of zinc electrodeposits were investigated in acid solutions. The crystal structure, surface
composition and thermal property of oxides were investigated by XRD, ESCA and DTA.

The RuO4-IrQ,/Ti electrode formed by mixing IrO, as stabilizer showed good in electrolysis property and stability
and the depolarization effect of this electrode was about 450 mV compared with lead electrode.
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Ti mesh (perforated plate)

|

—— Dipping in isopropanol containing 0.1M
(RuCl3+IrCly) solution

Repeat  Dry at 100°C

L Heating at 350°C for 10 min

l

Pyrolysis at 450°C for lhr (O atmosphere)
Electrode

Fig. 1. Procedures for preparation of 70/30 mol%
RuO,IrO4Ti mesh DSA.
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Ti mesh (perforated plate)
Dipping in isopropanol containing 0.1M
(RuCl3+ Mn(NOj3), - aq) solution

Repeat

Dry at 100°C

l

Heating at 350°C for 10 min

l

Pyrolysis at 450 °C for lhr (O atmosphere)
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Fig. 2. Procedures for preparation of 50/50 mol”%
Ru0,Mn0,/Ti mesh DSA.
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A: Potentiostat/Galvanostat

B: Programmer

C: X-Y Recorder

D: Reference electrode (SCE)

Fig. 3. Experimental apparatus for investigation
of potential-current characteristics.

E: Working electrode
F: Membrane
G: Counter electrode
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A: Ammeter

B: Strip chart recorder
C: Coulometer

D: D.C. power supply

E: Catalytic electrode
F: Cell

G: Al electrode

H: Pb electrode

Fig. 4. Experimental apparatus for batch elec-
trolysis process.
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Fig. 5. Depth profile of RuQ, obtained by an-
alysis with ESCA.
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Table 1. Summary of observed properties of ruthenium dioxide treated at different temperature

Electrical Probable
Temperature (°C) Colour XRD patterns resistivity -
composition
(Q-cm)
90-210 black amorphous pattern 10-1-10-2 RuO;, ., XH,0
300-600 black diffuse pattern 2x10-3 RuO,,,
700-900 blue black sharp pattern 7x10-3 RuO,

4: Stoichiometric defect
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Fig. 7. DTA curve of 8;-Mn0,.
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Fig. 8. I-V curves of DSA and Pb electrode in
1L.5MH,80, (Scan rate: 5 mV/sec).
Table 2. Characteristics of 70/30 mol% Ru0),

IrO4Ti DSA (bath: 500 m{, cathode: 16
em? AD

Electrolysis Cell voltage Anodic potential Current

time (hr) ) (V/SCE) effi. (%)

20 2.93 1.44 92.1
*38 2.90 1.42 87.5

52 292 1.43 91.3

68 2.94 1.45 90.7
110 2.95 1.45 91.2
152 297 1.48 91.4
173 2.98 1.49 91.7
191 2.99 1.50 93.9
218 3.00 151 92.6
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Table 3. Results of industrial electrolyte analysis

Component Concentration (g//)

Zn 130.00

H,S0, 159.89

Mn 15.01

MgO 8.39

NHj 3.06

Co 0.35x 10-3

Fe 5.82x 103
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Fig. 9. Variation of anodic potential in the elec-
trolysis of zinc electrolyte on DSA elec-
trodes (i=40 mA/em?, A; 70/30 mol% Ru0y
Ir0,/Ti mesh, B; 50/50 mol% RuOyMn(),/
Ti mesh, C; Ru(),/Ti mesh).
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Photo 1. Surface morphology of electrodeposited
zince formed by RuOyTi mesh (a) and
50/50 mol% RuO;-MnOyTi mesh (b).
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Photo 2. Surface morphology of electrodeposited
zinc formed by 80/20 mol% RuOQ,IrO,/Ti
mesh (a} 70/30 mol% Ru0,IrQ,/Ti mesh
(b) and Pb-0.75 wt% Ag electrode (c).
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