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Abstract : The effect of organic additives such as PEG and MPS on throwing power have been studied in the
fabrication of porous reticular metal by electrodeposition using the mixture of cupric sulfate and sulfuric acid as
electrolyte. Both the polarization test and the electrodeposition on the stacked electrodes, mean pore diameter of
which was 250 tm, were performed to illustrate the behavior of throwing power quantitatively. As far as PEG was
concerned, it lowered throwing power of electrodeposition on the porous electrode used in this work while the
addition of MPS up to 500 ppm in electrolyte enhanced throwing power monotonously. When both MPS and PEG
were added in electrolyte, the effect of MPS on throwing power was superior to that of PEG. However, the excess
addition of MPS was found to cause the defect in mechanical strength of deposit layer. From the result of SEM
observation, it could be concluded that less than 50 ppm of MPS in electrolyte was appropriate to avoid the breakage
of deposit layer.
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Fig. 1. Schematic diagram of "'stacking experiment''.
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Fig. 2. Variation of polarization behavior with organic additives.
(25°C, 0.2 M CuSOq4 + 0.5 M H;SOy4, 0.2 mV/sec)
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Table 1. Mass distributions of copper electrodeposit with organic additives. (current density i = 10 mA/cm?)

Mass fraction

Experimental condition

Stack Order

(%) No additive PEG only MPS only PEG+MPS

1 T close to anode P1 442 59.7 34.7 35.0

2 P2 19.7 11.1 224 21.7

3 P3 13.4 10.0 16.7 16.9

4 P4 12.0 9.7 13.6 14.1

5 | far from anode P5 10.7 9.6 12.7 124

Current Density Efficiency (%) 97.1 97.7 98.6 979
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Fig. 3. Effect of organic additives on mass distribution of porous
reticular electrode. (25°C, 0.2 M CuSO, + 0.5 M H,SO,, 1 hr).
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Fig. 4. Effect of MPS contents on mass distribution of porous
reticular electrode. (25°C, 0.2 M CuSO; + 0.5 M H,SO,, 1 hr).
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Table 2. Mass distributions of copper electrodeposit with MPS contents. (current density i = 10 mA/cm?)

Stack Order Mass fraction (%) Contents of MPS (ppm)
10 50 100 200 500 1000
1 1 close to anode P1 75.6 66.3 63.6 60.1 55.9 56.2
2 P2 16.2 21.0 234 244 239 26.1
3 P3 37 72 9.2 7.4 11.4 9.4
4 P4 33 3.0 2.1 42 4.8 43
5 | far from anode P5 1.2 2.5 1.7 38 4.0 39
Current Density Efficiency (%) 97.6 98.2 96.9 98.0 97.1 97.3
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Fig. 5. Porous reticular copper broken up. (25°C, 100 ppm MPS,
5 hrs)

(b) x40 SEM image

Fig. 6. Cross section SEM images of porous reticular electrode
electrodeposited in basic solution and 30 ppm MPS. ([A] : copper
electrodeposit, [B] : epoxy resin).
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Fig. 7. Cross section SEM images of porous reticular electrode
electrodeposited in basic solution and 100 ppm MPS. ([A] : copper
electrodeposit, [B] : poxy resin).
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