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Measurement of TOC in Copper (Il) Sulfate Solution
and Nickel Sulfamate Solution using TOC-VcsH

Copper sulfate solution and nickel sulfamate solution
are generally used as plating solutions for the copper
and nickel plating processes in the manufacture of
printed circuit boards. Organic additives are added to
these plating solutions, but since the additive itself
affects plating quality, it is important to control its
concentration to ensure the quality of the printed
circuit board. In this respect, the TOC analyzer can be
used to manage the concentration of the organic
additive.

As the salt concentrations in the copper sulfate
solution and nickel sulfamate solution can amount to
several percent or more, this salt can be expected to
interfere with direct analysis with the combustion type
TOC analyzer. Accordingly, dilution of the solution is

m Measurement of TOC in Copper ( I ) Sulfate Solution

For the simulated sample plating solution, a 160 g/L
copper sulfate (I ) pentahydrate + 140 g/L sulfuric
acid solution was prepared, and 50 mg C/L (carbon
concentration of 50mg/L) potassium hydrogen
phthalate was added as the TOC constituent. This
was diluted by a factor of 25 using the automatic
dilution function, and the results are shown in Fig.1.

In addition, the instrument was calibrated using a
50 mg C/L potassium hydrogen phthalate standard
solution that was automatically diluted by a factor of
25, and a calibration curve was generated.

The measurement results are shown in Table 1, clearly
indicating that the added TOC constituent was

required to prevent this interference. When conducting
analysis of plating solution using an combustion type
TOC analyzer, the solution must be diluted by a factor
of more than 25 in consideration of the salt
concentration. However, since the Shimadzu
combustion type TOC analyzer incorporates an
automatic dilution capability, TOC analysis can be
conducted by utilizing this function to dilute high-salt
concentration samples automatically in the TOC
analyzer.

Examples of the analysis of copper sulfate and nickel
sulfamate simulated plating solutions using the
Shimadzu TOC-VcsH Oxidative Combustion Type TOC
Analyzer is presented here.

<Measurement Conditions>

Analyzer : Shimadzu TOC-Vcsn Combustion Type
TOC Analyzer

Measurement item : TOC (TOC by acidification and
sparging method)

Dilution Factor : 25

Sample : (1) 160 g/L copper sulfate (I )
pentahydrate + 140 g/L sulfuric
acid solution
(2) Solution consisting of the solution
(1) above with 50 mg C/L potassium
hydrogen phthalate added
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Fig.1 Measurement of TOC in Copper ( I ) Sulfate solution
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Table 1 Measurement of TOC in Copper( I ) Sulfate solution

Sample Name

TOC Value [mg C/L]

(1) 160 g/L copper sulfate ( I ) pentahydrate + 140 g/L sulfuric acid solution 1.87

(2) Solution (1) above + 50 mg C/L potassium hydrogen phthalate 51.6

B Measurement of TOC in Nickel Sulfamate Solution

As the simulated sample plating solution, a 200 g/L
nickel sulfamate solution was prepared, and 50 mg
C/L (carbon concentration of 50 mg/L) potassium
hydrogen phthalate was added as the TOC
constituent. This was diluted by a factor of 25 using
the automatic dilution function, and the results are

<Measurement Conditions>

Analyzer : Shimadzu TOC-Vcsn Combustion
Type TOC Analyzer

Measurement item : TOC (TOC by acidification and
sparging method)

Dilution Factor : 25

shown in Fig.2. Sample : (1) 200 g/L nickel sulfamate solution
(Nickel Amidosulfate (I )
The measurement results are shown in Table 2, clearly Tetrahydrate) solution _
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Fig.2 Measurement of TOC in Nickel Sulfamate solution

Table 2 Measurement of TOC in Nickel Sulfamate solution

Sample Name

TOC Value [mgC/L]

(1) 200 g/L nickel sulfamate solution

3.46

(2) Solution (1) above + 50 mgC/L potassium hydrogen phthalate 54.1
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