
Purpose:  Evaluate the ability of the wet chemical TOC analyzer to measure organics
in 51% sulfuric acid electroplating solutions.

Method:  The calibration curves, controls, and samples were all performed on the
TOC-Vw analyzer.  The direct TOC method of non-purgeable organic carbon (NPOC),
also know as acidify and sparge TOC was used for analysis.

Two calibration curves were generated from potassium hydrogen phthalate; curve 1
contained three points 0.00, 25.0 and 50.0 ppm carbon, curve 2 contained three points 300,
400 and 500 ppm carbon.  To ensure control and accuracy of both the curves and the
instrument, controls were run before and after the samples.

Two samples were analyzed, a nickel plating solution and a copper plating solution both in
51% sulfuric acid matrix.  Before analyzing, both samples were heated to 60°C to dissolve
any particulates that may have precipitated out of solution.  Cu samples had no dilution
while Ni samples were diluted 1:100, illustrating the instrument’s ability to operate a
various electroplating and sulfuric acid matrix levels.

Results:  The results of the samples and controls are analyzed and shown below in
Table 1.   A %CV of 1.204 % was achieved for the Ni sample with associated control
recoveries of 100.4 % before Ni samples and 101.4 % after Ni samples; both controls
%CVs were less than 0.99 %.  The average area measured was 756.5 and the average
measured concentration was 3738 ppm TOC.

The results for Cu sample are also shown in Table 1.  The average measured area was
673.5 and the average measured concentration was 359.5 ppm TOC.  The %CV for the
sample concentration was 1.579%.  The control recoveries were 102.9% before running the
samples and 102.1% after running the samples.  Both %CVs for the control recoveries
were less than 1.8%.

Conclusion:   The ability of the wet oxidation TOC analysis to measure organics in matrixes of high
sulfuric acid and without interference from electroplating species is demonstrated by the results in   Table
1.  All %CVs are less than 1.8% and the lowest recovery for controls was 97.1%.

These results coupled with the minimal maintenance of the analyzer emphasize the superiority of
Shimadzu’s TOC-Vw wet oxidation analyzer.

Ni sample    Controls    
 Area Conc.  Area Conc. Recoveries %
AVG 756.5 3738  513.9 25.22 Before sample 100.4
SD 9.106 45.47  4.897 0.2472 After sample 101.4
%CV 1.204 1.216  0.9529 0.9801   
Cu sample        
AVG 673.5 359.5  759.4 410 Before sample 102.9
SD 9.583 5.677  11.77 7.116 After sample 102.1
%CV 1.423 1.579  1.549 1.736   

Table 1.   Results from samples
and controls analyzed.  The table
shows the SDs and %CVs from
the area counts and
concentrations measured.  All
%CVs are less than 1.8% and
control recoveries range from
100.4% to 102.9%.
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