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Influence of Electrolytic Conditions and Impurities in Bath on Adhesion
of Copper Deposits on Steel Sheet from Copper Pyrophosphate Bath

Takeshi Shimizu, Masayoshi Tatano, Keiji lzumi

Synopsis:

Copper pyrophosphate solution was investigated as a strike-plating bath for continuous copper electroplating on steel sheet. For
the purpose of obtaining a copper electrodeposited layer having good-adhesion on steel substrate, optimum electrolytic conditions
were examined. The influence of Fe impurities in the bath on adhesion of the copper-plated layer was also investigated. It was
found that electrolysis at a higher current density than that corresponding to the beginning of the H: gas reduction reaction was
required in order to obtain a well-adhesing copper deposit on steel sheet with a copper pyrophosphate bath. In addition, it became
apparent that the current density, at which the H: gas reduction reaction begins, varied with the bath composition (P ratio) and
the concentration of Fe impurities. Therefore, control of the P ratio and Fe impurities is important in continuous copper

electroplating on steel sheet with a copper pyrophosphate bath.
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Table 1 Chemical composition of steel sheet. (mass%)

& Si |Mn| P S Al | Ti | Cr | Cu | Ni

0.054 | 0.006 { 0.28 | 0.014 | 0.007 | 0.039 | Tr | 0.03 | 0.01 | 0.04
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Fig.1  Ewvaluation of substitution deposition of copper on steel substrate.
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Table 2 Composition ranges of copper pyrophosphate bath
in this study.

Cu concentration 5~30 (g/L)
P ratio (P07*~ion/Cu?*ion) 6~14 (weight ratio)
pH 7.0~10.0

Table 3 Composition of acidic copper sulfate bath and electro-
Iytic condition used.

CuS0; + 2H:0 220 (g/L)
HS0y 45 (g/L)
Bath temperature 40 (C)
Electrolytic current density 1.0 (kA/m?)
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Fig.2 Influence of pH of copper pyrophosphate bath on
substitution deposition of copper on steel substrate.
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Fig.3 Influence of P ratio of copper pyrophosphate bath on
substitution deposition of copper on steel substrate.
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Fig.4 Influence of P ratio of copper pyrophosphate bath on
r.l.cd.
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Fig.5 Relation between immersion time in copper pyrophos-
phate bath and r.l.c.d.
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Table 4 Optimum composition ranges of copper pyrophosphate
bath and electrolytic conditions for continuous
copper electroplating on steel sheet.

15= (g/L)
8~12 (weight ratio)

Cu concentration

P ratio (P:O7*~ion/Cu? "ion)
pH 85<

0.15~0.8 (kA/m?)

Electrolytic current density
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Fig.6 Influence of Fe impurities in copper pyrophosphate
bath on r.l.c.d.
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Fig.7 Cathodic polarization curves for copper pyrophosphate bath of P ratios 6 to 9.
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Fig.8 Comparisons between current density corresponding
to inflection shown in Fig.7 (@) and r.l.c.d. shown in
Fig.4 (O) at each P ratio.
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