93

HREHT SR
Journal of the Korean Institute of Surface Engineering
Vol 35, No. 2, Apr. 2002

<HFEE>

&Zgw pH S40| 93 Ni-P 29 #2737 12

o7&, BEA¥, T, o) DY, WA, AL

* A Q7Y BHQTE o Popo ek A4 F AR

Investigation of the mechanism of Ni-P alloy deposition using by in-
situ surface pH measurement during electrodeposition.
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Abstract

To better understand the codeposition mechanism of phosphorous, surface pH and potential of
cathode were measured during electrodeposition of Ni-P alloys. The pH of cathode surface was mea-
sured using a flat-bottom glass pH electrode and a 500 mesh gold gauze as cathode. The cathode sur-
face pH was increased with increasing the current density and always higher than the pH in the bulk
solution. As a result of overplotting the surface pH and cathode potential on the Pourbaix diagram, it
was found that cathode surface shift to the domain of predominant of H,PO5 or H,PO, . Additionally,
new deposition mechanism was suggested that H,PO,~ and H,PO;~ play important roles in the deposi-
tion reaction of Ni-P alloys.
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Fig. 1 A schematic dagram of equal pH lines in
one aperture of the scree during electrolysis.
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Fig. 2 A graph demonstrating the averaging techni-
que for arriving at the pH value with differ—
ence size apertures in different mesh screen,
i.e. 25um apertures equivalent to 12.5um dista-
nce.
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Fig. 3 Apparatus for measuring the surface pH.3.
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Fig. 4 Cross sectional configuration of pH and
Working electrode for surface pH measure-
ment.
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Table. 1 Bath composition and plating condition for
Ni-P alloy plating.
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HsBO; 30 H 0.97~2.0
HiPO; 20 p e
4.8 I

4.1 59 223 A
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Fig. 5 Cathodic polarization curves in Ni and Ni-P
plating solution.
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Fig. 6 Surface pH as a function of current density
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