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Abstract

Insoluble anodes of the Ta/Ir mixed metal oxide for electrodeposition of Ni-W alloy in ammonia-
cal citrate bath were prepared by thermal decomposition method. Ti plate was etched in boiling
oxalic acid solution and coated with ethanol solution of TaCl; and IrCl, mixed in a fixed ratio, fol-
lowed by drying and treating at various temperatures. The coating layer of these insoluble anode
was characterized by SEM, EDX, XRD and DSC. The decomposition rate of citric acid in plating
bath was determined by measuring the CO. gas evolved at the anodes with Gas Chromatography.
Evolution of CO: gas from Ta/Ir oxide anodes decreased about 5% compared with that of Pt. The
CO, gas evolution was increased with the amount of Ir-oxide in the coatings. The coatings which
have more than 40% ratio of Ta content and heat~treated at the temperature higher than 400C

showed better efficiency
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Fig. 1. Schematic diagram of experimenta appa-
ratus for anodic electolysis.

Table 1. Composition of plating bath for anodic

electolysis
Chemicals Concentration (g/1)
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Fig. 2. Scanning electron micrographs of Ta/Ir
anode heat treated at various heating
temperatures. (Ta/lr mole ratio=6/4)
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Fig. 3. Scamning electron micrographs of Ta/Ir
anode surface coated with various mole
ratio of Ta/Ir. (heat treated at 400°C)
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Fig. 4. Residual chloride content in Ta/Ir coatings
after heat treatment at various tempera-

ture.
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Fig. 5. X-Ray dffraction patterns of Ta/Ir layer
by (a) Ta/ir mole ratio and (b) heating
temperature.
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Table 2. The result of GC analysis of anodic gas captured from Ta/Ir anode in Ni-W plating solution.

Heat Temp.|gas volume . Volume %

No. (c) (mi) | 12/l ratio 0, 5, 0 0, | C0J0,
1 300 51.0 0.42 87.4 1.13 11.05 0.124
2 350 51.4 775 1.562 1.12 19.85 0.256
3 400 61.0 2/8 0.46 74.3 1.57 23.60 0.318
4 450 51.8 0.90 527 1.28 3.11 41.90 0.813
5 500 48.0 40.6 1.34 4.47 53.60 1.320
6 550 43.5 27.1 1.25 6.63 65.10 2.402
7 300 54.0 92.1 1.38 6.05 0.070
8 350 54.8 1.92 92.7 1.24 5.09 0.055
9 400 53.2 4/6 93.9 0.82 5.74 0.061
10 450 54.6 90.8 1.49 7.29 0.085
11 500 56.0 87.3 1.01 11.73 0.135
12 550 55.8 85.8 1.37 12.80 0.149
13 300 57.8 2.04 92.2 0.61 5.28 0.057
14 350 57.3 93.5 1.24 5.26 0.053
15 400 52.0 5/5 94.3 2.06 3.69 0.039
16 450 575 0.71 93.0 0.95 5.39 0.058
17 500 57.3 94.2 0.62 5.23 0.056
18 550 58.9 91.8 1.55 8.21 0.089
19 300 59.4 93.9 0.44 5.69 0.061
20 350 52.1 954 1.66 3.47 0.036
21 400 58.3 6/4 94.8 4,11 0.043
22 450 58.3 96.3 0.33 3.42 0.035
23 500 59.5 94.0 5.57 0.059
24 550 61.5 93.1 0.47 6.40 0.069
25 300 58.8 0.25 95.9 3.82 0.040
26 360 56.4 96.0 0.09 3.88 0.040
27 400 64.0 8/2 95.9 3.77 0.039
28 450 556.0 94.8 5.20 0.055
29 500 57.3 95.3 4.26 0.045
30 550 57.1 0.18 94.4 4.96 0.053
31 400 47.4 0/10 0.07 27.8 0.60 4.88 66.70 2.510
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