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Abstract

Abstract

As a surface protection technology, Electroless Nickel Plating (ENP) was developed
quickly in recent decades. It is a deposition process that applies appropriate amount of
reductant into the solution to deposit nickel-phosphorus alloy on the exterieor of
workpiece by utilizing the autocatalytic redox reaction. The advantages of this
technique, such as simple facility, convenient manipulation, flexible technics,
symmetrical coating, high hardness, endurance, denseness and corrosion-resistant,
make it widely developed in industrial application. It is widely applied in the hi-tech
field of chemical engineering, electronics, machinery, aviation etc, and is considered
as one of surface treatment technologies which has grown fastest nowadays.

In this study, ENP on the copper surface, especially the effects of stabilizer type and
concentration on the plating rate and deposits, were investigated. Scanning Electron
Microscope (SEM), X-ray Photoelectron Spectroscopy (XPS) and X-Ray Diffraction
(XRD) were used to analyze the surface morphology and Ni-P content of the deposits.
It was found that stabilizer type has significant effects on plating rate and deposits’
Surface Morphology. The plating rate is relatively faster for stabilizer NaS,03;. When
KI was used as a stablizer, it may have a large concentration range. Too fast plating
rate due to the additive of stablize may cause uneven deposits, while too slow plating
rate cannot make the deposits through the whole workpiece surface within limited
time, which will cause the deposits unsmooth, unlustrous, with porosity and bad
corrosion resistance. Stabilizer concentration also has large effects on plating rate and
deposits. Within certain concentration range, stabilizers, such as NaS,0s, KI, Thiourea
and Benzotriazole, act not only as a stabilizer but also as an accelerator in plating
process. Ni-P content of deposits changes with the difference of the stablizer type and
concentration. High Phosphorus deposits with excellent corrosion resistance were
obtained by applying Allyl thiourea as a stabilizer, which is the research trend for ENP
optimization in recent years. However, low Phosphorus deposits, for example
Thiourea as stabilizer, have some advantages such as good hardness and abrasion,
uniform stress and wide range of process operation.

If the exhausted ENP bath containing numerous Nickel and Phosphorus ion were

discharged directly, it will cause enormous environmental pollution. In the present

II



Abstract

study, recovery of Nickel and Phosphorus ion from exhausted bath was investigated
with precipitation method. By single factor and orthogonal experiment, the optimized
conditions for total Nickel and Phosphorus removal efficiency were obtained, which
were as follows: reaction time 2h, temperature 80 'C, dosage of Hydrogen peroxide
14 ml/100ml and dosage of sodium hydroxide 12 g/100ml. The removal efficiency of
Nickel ions can reached 99.9516%. To revover Phosphate using Calcium
hypochlorite, the removal efficiency of total Phosphorus can reach 99.9035% with the
conditions of temperature 60°C, reaction time 90 min and ratio of nCa(ClO), :nP 2.5.
Ater the treatment with above method, the exhausted ENP bath satisfy the dischangre

standard.

Keywords: Electroless Nickel Plating; Sabilizer; Surface Morphology; Exhausted

Bath Treatment; Precipitation Method
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