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Abstract: Single complexing agents cannot meet multiple demands including stability of bath, plating rate and quality of
coating. Existing compound complexing agents are either too expensive or unsatisfactory in process stability. To solve
these problems, electroless plating (EP) based on ternary compound complexing agent consisting of sodium citrate, lactic
acid and sodium acetate was studied. Effects of complexing agents, reducing agent, initial bath pH and plating tempera-
ture on EP were systematically investigated using mass gain method, SEM, EDS, and proprietary rapid test method of
corrosion resistance for materials. Relationships between process parameters and plating rate, micro—hardness of coatings
and their P content, corrosion protection were discovered. The results show that using the developed compound comple-
xing agent, not only the Ni—P coatings with P content up to 18.41% can be obtained but also the EP process is very sta-
ble. In a suitable initial bath pH range of 4. 0-5.5, the P contents of EP coatings are slightly affected by other process
parameters. They can remain stable from 11.12% to 14.52%. SEM observation reveals that the obtained typical EP coating is
smooth, even and compact in surface micromorphology with uniform thickness distribution and excellent adhesion.
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Table 1 Experiment scheme design

Parameters No. 1 No. 2 No. 3 No. 4 No. 5 No. 6
Concentration of sodium citrate/(g « L") x 25.0 25.0 25.0 25.0 25.0
Concentration of lactic acid/(mL « L) 10. 0 X 10.0 10.0 10. 0 10.0
Concentration of sodium acetate/ (g« L") 10.0 10.0 x5 10.0 10.0 10.0
Concentration of sodium hypophosphite/(g + L") 25.0 25.0 25.0 x4 25.0 25.0
Initial bath pH, pHi, 4.50 4.50 4,50 4,50 x5 4,50
Plating temperature/ C 80.0 80.0 80.0 80.0 80.0 K
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Fig. 2 Effects of the concentration of lactic acid on electroless plating
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Fig. 3 Effects of the concentration of sodium acetate on electroless plating
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