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Abstract

Hydrogen peroxide (H202) is used in numerous industries and has a variety of uses including sterilization,
wastewater treatment, bleaching and as a propellant. The analysis of hydrogen peroxide for total organic
carbon (TOC) content is a quality control (QC) test used to ensure purity. This application note will
demonstrate that the Teledyne Tekmar Lotix TOC analyzer is robust enough to analyze the corrosive and
acidic 3% hydrogen peroxide matrix and determine TOC content with analytical accuracy and precision.

Experimental Instrument Conditions
Method Parameters

Due to the ~6 pH of the 3% hydrogen peroxide matrix, the method’s acid volume parameter was reduced to
0.1 mL. The sparge time was left unchanged at 60 seconds to remove any inorganic carbon in the sample.
Additional method parameters to extend catalyst lifespan are shown in Figure 1.

Figure 1 TOC TekLink Method Parameters.
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i. | Method Parameters

Analysis Type: TOC Methed Name: TOC
Parameter Name Value Units Min Ma Description
Acid volume defvered to IS sparger to remave inorganic carbon from sample in S0l incements
Cameer Gas Delay &0 80 1 300 Time required to complete carbon combustion in static air stream
Lotix Furnace &80 T B50 1000 Lotix Fumace temperature used during analysis.
Sparge Time B0 S8C '] E00 Amount of time sample will be sparged to remave inonganic carbon

Standard and Sample Preparation
1000 ppmC Stock Standard Preparation

1. A weigh boat was tared on an analytical grade scale.

2.1.0625 g of potassium hydrogen phthalate (KHP) was weighed to the nearest 0.0001 g in the tared
weigh boat. The KHP was transferred to a 500 mL volumetric flask and brought to volume with lab
grade reagent water (LRW).

3. The KHP solution was then thoroughly mixed using a stir bar until it was completely dissolved.

4. The weigh boat was then reweighed and subtracted from the original recorded weight to account for

the residual KHP that was not transferred.
5. The actual ppmC of the stock standard was calculated using the formula below:

Quantity of KHP transferred to flask
x 1000 ppmC = Actual ppmC of stock standard

1.0625¢g

Calibration Standard Preparation

Serial dilution of the 1000 ppmC stock standard was used to create calibration standards for a five-point
calibration curve. Using a “Grade A” volumetric pipette, the amounts of stock standard shown in Table I
were pipetted into 1000 mL volumetric flasks, then brought to volume with LRW to create the
concentrations shown. The five calibration standard concentrations were then transferred to 40 mL vials
and loaded into the analyzer’s sample conveyor. Each calibration standard was analyzed in triplicate.
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TableI  Calibration Standard Concentrations for a Five-Point Calibration Curve

0 1000 0.0

1 1000 1.0

5 1000 5.0
10 1000 10.0
25 1000 25.0

Note: For accurate results, all glassware must be properly cleaned and free of any of residual
carbon. The lab grade reagent water must contain minimal carbon levels.

Sample Preparation

A typical, over-the-counter 3% H202 topical solution was used for samples (shown to the right).
40 mL VOA vials were filled with sample, and loaded in the analyzer's sample conveyor. No
sample preparation was performed. Each sample was analyzed in triplicate.

5 ppmC, 3% HQ2 Matrix-Matched Quality Control (QC) Check Standard Preparation

A matrix-matched QC check standard was prepared to ensure the H202 sample matrix was not affecting
the accuracy of results. 10 mL of 30% ACS grade H202 was pipetted into a 100 mL volumetric flask to which
20 mL of the 25 ppmC calibration standard was then added. This resulted in a final standard concentration
of 5 ppmC. The solution was then brought to volume with DI water, making the solution 3% H202. The
solution was then shaken vigorously to homogenize.

5 ppmC Quality Control (QC) Check Standard

The 5 ppmC calibration standard solution was used as a QC check standard and analyzed after every five
samples.

Results

Calibration Results

The five-point calibration curve yielded an r2 value of 0.99989 and the %RSD of calibration standard
triplicates was less than 1%, with the exception of the 0 ppmC calibration standard (Figure 2). The r2 value
easily exceeded the generally accepted linearity of >0.999, while the %RSD was significantly lower than the
commonly accepted 5% (Figure 3).

Figure 2 Calibration Standard %RSD Results.

Schedule Summary

Pozs  Sample Type D ABS Std Dev %RSD
R Rinse (T0C) 67.853 7.105 10.455
1 Cal Std (TOC) 0.0000 ppmC 101,685 11.288 11.088
2 Cal Std (TOC) 1.0000 ppmC 248 508 3.003 0.503
3 Cal Std (TOC) 5.0000 ppmC 1455830 10.328 0.700
4 Cal Std (TOC) 10,0000 ppmC 2604884 24321 0.803
5 Cal Std (TOC) 25,0000 ppmG 6B08.235 62461 0.845
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Figure 3  Coefficient of Determination (r2) and Five-Point Calibration Curve Graph.

Linear Curve: y =260.081x + 108.763
Coefficient of Determination (rf): 0.99989

Standard Results

0.00 101.885 -0.027 BEr2010 3:54:17 PM
1.00 344 508 0814 2010 4:11:25 PM
500 L I EX1) | wezniaze3zeM
10.00 2604 BE4 B E2010 4:41:40 PM
25.00 GE08. 235 24,090 WER010 4:.57:48 PM

Sample and QC Check Standard Results

A 5 ppmC QC check standard was run after every five samples to ensure calibration validity. All QC check
standard results met the generally accepted <5 %RSD acceptance criteria (15% or 4.25-5.75 ppmC of the 5
ppmC check standard) (Figure 4).

Figure 4  QC Check Standards Passing Acceptance Criteria.

Schedule Summary

Pos Sample Type D ppm 5td Dev “RRSD
= 3 B2 583
R Rinse (TOC) Rinse (ABS) jp5.030 37.836
128 464
1 Blank {TOC Blank 44 254 34448
(TOC) (ABS)
4.000
2 Chk Std (TOC) 5.0000 ppmC = : 0.0685 1.334
3 Sample (TOC) 3% Hydrogen Peroxide 11.2330] 0.220 1.940
R Rinse [TOC) Rins= ﬂ;g? 237 38775
4 Sample (TOC) 3% Hydrogen Peroxide 11.211 0.161 1.434
R Rinse (TOC) Rinse ﬂ[i;gﬂ} 21 864 34 108
5 Sample (TOC) 3% Hydrogen Peroxibde 11.223] 0.351 3.124
R Rinse [TOC) Rlins= 5;;;; 24 042 40822
B Sample [TOC) 3% Hydrogen Peroxide 11.743] 0.179 1.608
5 B T4.384
R Rinse (TOC) Rins= (ABS) 45177 80.735
! Sample (TOC) 3% Hydrogen Feroxide 11.123 0.223 2.000
- £ 62470
R Rinse [TOC Rinse 32427 £1.808
(TOC) (ABS)
5241
a Chk Std (TOC) 5.0000 ppmC = ! 0.060 1.140

The sample result data was compiled for the 10, 3% H202 samples run in triplicate and is shown in
Table II. Results were very good with a %RSD less than 5% and averaged 11 ppmC, which was well
within the calibration curve.
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TableII 3% H202 Sample Results
Samplel 11.330 1.940
Sample2 11.271 1.434
Sample3 11.223 3124
Sampled 11.143 1.606
Samples TI123 2.009
Sample6 10:687 +a0<
Sample7 10816 1681
Sample8 16812 1766
Sample9 16-728 1372
S 10 10929 0:870
ample ’
AVG 11.00 1.73
ST Dev 0.23 1.70
%RSD 2.11 1.74

5 ppmC, 3% HQ@2 Matrix-Matched QC Check Standard Results

Results for the 3% H202 matrix-matched QC check standard spiked with 5 ppmC are shown in Table III and
Figure 5. The results were well within 15% of the actual value, indicating that the matrix had negligible
effect on the accuracy of the analytical results.

Table III Matrix-Matched 3% H202 QC Check Standard Results

A25-5175
3% H202 with 5 ppmC 1.941 5.60
Figure 5 5 ppmC, 3% Hydrogen Peroxide Matrix-Matched Check Standard Results.
i ] i Sample (TOC) i BppmC with 3% H202 Matrix check i E.‘Egﬁi u.mgi 1.941i
I I I 1

I en o meral

Conclusion

The Teledyne Tekmar Lotix TOC analyzer is an easy to use, fast and accurate instrument, well-suited for a
variety of difficult sample matrices, including 3% hydrogen peroxide (H202). The instrument exhibited
excellent accuracy and reproducibility with standards and samples achieving acceptance criteria of

5% RSD and 15% accuracy. The TOC TekLink software made method customization and schedule creation
simple and straight-forward.
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