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Recycling System for Electroless Nickel Plating Bath
Using Nickel Hypophosphite
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Fig. 1 The schematic figure of the recycling process of the newly developed electroless nickel plating bath using

nickel hypophosphite.
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Table 1 Plating conditions.
Make up Melplate NI-4993PA 0.2 dm3/dm3
Melplate NI-4993PB 0.1 dm3/dm3

Melplate NI-4993PA

0.2 dm3/dm3IMTO

Replenish Melplate NI-4993PC 0.05 dm3/dm3IMTO
Melplate NI-4993PD 0.05 dm3/dm3IMTO
Temperature 363 K
Operating pH 5.0
condition Agitation stirrer
Bath volume 3.0 dm?®
Material 1.0 dm? of brass and steel
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Fig. 2 Schematic illustration of electrodialysis apparatus:
A, feed solution, B, electrolytic solution composed
of 1IN H,SO, and C, Na,SO, enriched solution
composed of 1IN H,S0,.
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Table 2 The effect of C&l OH} added on removal of PO;2" from aged bath.

Amount of Cal OH [} PO, . ca*
added / mol dnt’ PH Jmol dnmi?s PO removed /% ol i3

0 5.0 0.88 0 0.72

0.40 7.0 0.45 489 398

0.51 9.0 0.38 56.8 5.87

0.65 11.0 0.15 88.0 1270
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Fig. 3 Relationship between bath age and
deposition rate.
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Fig. 5 Relationship between salt concentration
(PO + 50,2") and internal stress.
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Fig. 4 Relationship between bath age and
internal stress of deposited film.

Table 3 The result of salt spray test for deposited film.
Bath agd] MTOO Rating numberd O O

0 10
10 10
20 10
30 10




Fig. 6 SEM image of the surface of the deposition film: a, b, ¢, d, bath age
of 0, 10, 20, 30 MTO respectively.
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Fig. 7 Relationship between bath age and
the bath composition.
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Abstract

We investigated a recycling process for an electroless nickel plating bath using nickel hypophosphite. Phosphite ion
that accumulated in the aged bath was separated as calcium phosphite precipitated by the addition of calcium
hydroxide. The pH of the phosphite ion in the separated mother liquor was adjusted to the plating condition using
electrodialysis (method ), which was compared with sulfuric acid addition (method [O).

The deposition rate remained constant till 30MTO in method O, but slightly decreased in method 0. The internal
stress of the deposit tended to be almost 0 in method O, but strongly shifted to the tensile side in method 0. In
addition, the concentration of ingredients in the bath remained almost constant in method [0, but the sulfuric ion
concentration increased due to the accumulation of sulfuric acid added to adjust pH in method 0. We found that
method O was superior for pH adjustment when compared to method O from the standpoint of maintaining a long
bath life. Corrosion resistance of the film plated by the recycled bath remained good (larger than 9 of rating score in a
salt spray test) and the surface of the films stayed clean until 30MTO.

We found that there was a slight variation in the recycling bath composition by treatment under this condition, a

constant aging state of the bath was maintained and good plating film was obtained.
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