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Fig. 1 Differential capacitance curves of sulfuric acid solution

(110 g/L) with NP(EO),
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Fig. 2 Schematic diagram of adsorption behavior of NP(EO),

on copper electrode
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Fig. 3 LSV curves on copper electrode in electroplating

solutions with NP(EO), (a) and CI -DPS-NP(EO),, (b)
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Fig. 4 CTTs (a) and corresponding (I/l,,)*~(t/t) plots (b) in
solutions with NP(EO),
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Table 1 Nuclear number density N and diffusion coefficient

D of copper electrocrystallization in presence of NP(EO),

Additive D/(10°cm>s ") N/(10%em )
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Table 2 Nuclear number density N and diffusion coefficient
D of
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copper electrocrystallization in  presence of

Additive D/(10°em>s ") N/(10%cm?)

CI™-DPS 7.6277 4.0704
CI -DPS-NP-10 5.9613 8.0654
CI -DPS-NP-15 8.2672 4.5640
CI -DPS-NP-20 6.5240 6.4485
CI -DPS-NP-40 5.8112 8.3214
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Fig. 6 Photos of copper foil from solution with additives: (a)
Additive free; (b) CI -DPS-NP-10; (c) CI -DPS-NP-15; (d)
CI"-DPS-NP-20; (¢) CI -DPS-NP-40
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Fig. 8 XRD patterns of copper foil from solution with
(a) Additive free; (b) Cl-DPS-NP-10; (c)
CI'-DPS-NP-15; (d) C1 -DPS-NP-20; (e) Cl -DPS-NP-40
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Fig. 7 SEM images of copper foil from
solution with additives: (a) Additive free; (b)
CI'-DPS-NP-10; (c) CI'-DPS-NP-15; (d)
CI -DPS-NP-20; (e) CI -DPS-NP-40
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Table 3 Texture coefficient of (111) and (220) crystal plane

Additive Teany% Te20/%
Additive free 10.42 61.79
CI'-DPS-NP-10 6.86 94.01
CI'-DPS-NP-15 31.56 30.47
CI'-DPS-NP-20 23.76 31.40
CI'-DPS-NP-40 24.68 32.22
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Application of NP(EQO), with different polymerization
degrees in acid bright copper plating

ZHANG Zhen, HUANG Jin-dou

(Key Laboratory of Fuel Cell Technology of Guangdong Province,
School of Chemistry and Chemical Engineering, South China University of Technology, Guangzhou 510640, China)

Abstract: To study the reason why nonylphenol ethoxylates (NP(EO),) can be used as the brightener in acid bright
copper plating and effect of NP(EO), with different polymerization degrees on kinetic parameters of copper deposition
and morphology of deposits, NP-10, NP-15, NP-20 and NP-40 were used with CI -DPS as additives in CuSO4-H,SO, at
50 °C. Adsorption morphology of NP(EO), in electric double layer on electrode and influence of NP(EO), on
electrodeposition were studied by potential scan electrochemical impedance spectroscopy, linear sweep voltammetry and
chronoamperometry, respectively. The morphology and crystal orientation of deposits were characterized by scanning
electron microscopy and X-ray diffractometry. The results show the adsorption layer of NP(EO), on electrode blocks the
diffusion of Cu?*, enhances the cathode polarization and refines the grain size. NP(EO), shows different effects on
electrodeposition due to the different length of hydrophilic chain. In general, the longer the length of NP(EO), chain, the
better the morphology of deposit.

Key words: nonylphenol ethoxylates; adsorption; electrolytic copper foil; nucleation; morphology
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