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Simultaneous Analysis of Electroless Nickel Plating Thickness and Phosphorus Concentration by EA1400

Measurement and Analysis Conditions

2025.2

The EA series of X-ray fluorescence Analysis instrument can be used not only for RoHS directive, component analysis
and foreign material analysis, but also for film thickness analysis. This paper presents the results of simultaneous analysis
of film thickness and phosphorus concentration in electroless nickel plating films used in a wide range of fields, including
automotive, precision machinery, electrical and electronics, aerospace and food manufacturing, by the EA1400. As the
properties of electroless nickel plating depend on the phosphorus concentration, it is important to control the
phosphorus concentration. In order to improve the sensitivity of the phosphorus concentration, measurements were
carried out in a vacuum atmosphere in addition to an atmospheric atmosphere.

This is a measurement example and does not guarantee performance in instrument.

tube voltage 50 kV

tube current auto

collimator Φ1 mm

primary filter OFF

measurement time 100 s

atmosphere atmosphere and vacuum

analytical method thin film FP *

analysis line
Ni Kα,P Kα,
Cu Kα,Fe Kα

B.G Sub digital filter

EA1400

Simultaneous analysis of electroless nickel plating film thickness and phosphorus concentration was carried out with the EA 1400, and both Ni-P
film thickness and P concentration were within 100 ± 5% accuracy. Vacuuming allowed the P concentration to be measured with higher precision.

XRF No. 129 X-ray Fluorescence Analysis

Film Thickness and Phosphorus Concentration Analysis Results

Table 2: Results of analyses in atmospheric and vacuum atmosphere for 100 s, n=20

[Analysis Sample]
・ Cu/Ni-P 11.29 μm (P: 9.1 wt%) standard material 
・ Fe/Ni-P 10.37 μm (P: 9.9 wt%) standard material 
Both made by Hitachi High-Tech Science.

[Reference material (for registration)]
Cu/Ni-P

 ・Ni 10.16 μm standard foil on Cu plate with infinite thickness
   ・Ni-P (P: 9.6 wt%) alloy plate 
Fe/Ni-P
   ・ Ni 10.16 μm standard foil on Fe plate with infinite thickness
   ・ Ni-P (P: 9.6 wt%) alloy plate 
     Standard foil made by Hitachi High-Tech Science,
     Iinfinite plate made of Nilaco.

accuracy (average)/(standard value) x 100%    RSD: (relative standard deviation) = (standard deviation)/(average) × 100% 

Cu/Ni-P Fe/Ni-P

atmosphere vacuum atmosphere vacuum

Ni-P(μm) P(wt%) Ni-P(μm) P(wt%) Ni-P(μm) P(wt%) Ni-P(μm) P(wt%)

standard value 11.29 9.1 11.29 9.1 10.37 9.9 10.37 9.9

average 11.1 9.33 11.1 9.37 9.89 9.97 9.89 9.88

accuracy(%) 98% 103% 98% 103% 95% 101% 95% 100%

standard deviation 0.019 0.13 0.0079 0.038 0.0066 0.12 0.0054 0.038

RSD(%) 0.17% 1.3% 0.071% 0.41% 0.067% 1.2% 0.055% 0.38%

*If you want to compare performance with other instrument, please use the following materials.
   ・Technical Report XRF No. 91 (EA6000VX Data Included)

Cu/Ni-P Fe/Ni-P

*Thin Film FP method is optional.

Table 1: Measurement and analysis conditions

Figure 1: Comparison of spectra near P between atmospheric and vacuum atmosphere 
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