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Abstract: With the rapid development of electronic information technology, premium and fine electron-
ic products are increasing, which puts higher requirements on copper foil for printed circuit boards
(PCBs) , requiring both low roughness and high peel strength. To address this issue, a method involv-

ing the post-treatment of electrolytic copper foil with controlled additions of additives was used to study
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the impact of post-treatment additives on the peel strength of copper foils. In the study, pretreated rough
copper foil was used, and a DC current was applied in a custom-made square electrolytic cell for micro-
roughening tests using various roughening electrolytes. The results indicate that as the concentration of
titanium sulfate increases, the nucleation tendency of nodular particles on the copper foil surface in-
creases. When the concentration is 0.7 g/L, it inhibits grain nucleation, causing surface roughness to
initially decrease and then increase. An optimal concentration for promoting nucleation and inhibiting
grain growth is found at 0.3 g/L of titanium sulfate. When 0.05 g/L of sodium tungstate and 0.3 g/L of ti-
tanium sulfate are added, the deep plating capability is optimized, and the peel strength of copper foil
reaches a maximum of 0.7 N/mm. This represents a 30.7% improvement in peel strength compared to
the sodium tungstate system alone, and roughness increases by approximately 1.9%. In conclusion, the
combination of sodium tungstate and titanium sulfate does enhance the deep plating capability. The addi-
tion of sodium tungstate in the post-treatment process improves the peel strength of copper foils, while
roughness exhibits a decreasing trend.

Keywords: electrolytic copper foil; post-treatment; additives; micro-morphology; anti-stripping prop-
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Fig.1 Schematic diagram of anti-peel stretching
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Fig.2 SEM images of copper foil roughened by

titanium sulfate
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Fig.3 Roughness of titanium sulfate roughened copper foil
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