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PeCOD® Case Study #19
Food and Beverage Industry: Soft Drink
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The peCOD (photoelectric Chemical Oxygen Demand) method for COD analysis is well suited to the soft
drink industry as it provides plant operators with quick and reliable COD results important for process
monitoring and control. Continuous COD monitoring of wastewater can protect production plants by ensuring
COD discharge levels meet the acceptable limits, and by detecting product leakage. It can also be used for
quality control purposes to monitor sugar content.

The following case study explores COD analysis of orange juice and carbonated sodas (Sprite, Coke and
Dr. Pepper) which were de-carbonated before being diluted to ensure accurate sampling. The samples were
diluted 100-fold prior to testing; and sampling for both methods occurred from the same diluted container.
Samples of both filtered and unfiltered orange juice were analyzed in case of interference from pulp. The
Samples were analyzed in yellow range and results were compared against dichromate. A duplicate analysis
was completed for each sample.

Table 1: COD values obtained for various soft drink samples using dichromate analysis and PeCOD® analysis:

Sample Info Replicate PeCOD® Results Dichromate Results

Sample Name: Orange Juice 1 127190 133800
PeCOD Range: Yellow 2 127080 130900
Dilution Factor: 100 AVERAGE 127135 132350
Notes: Unfiltered STDEV 77.78 2050.61
Sample Name: Orange Juice 1 124180 130200
PeCOD Range : Yellow 2 123030 130800
Dilution Factor: 100 AVERAGE 123605 130500
Notes: Filtered STDEV 813.17 424.26

Sample Name: Cranberry Juice 1 51660 53600

PeCOD Range: Yellow 2 51420 49100

Dilution Factor: 100 AVERAGE 51540 51350

Notes: Low-Calorie STDEV 169.71 3181.98
Sample Name: Iced Tea 1 89240 97000

PeCOD Range: Yellow 2 90650 93700

Dilution Factor: 100 AVERAGE 89945 95350

Notes: STDEV 997.02 2333.45
Sample Name: Sprite 1 117490 115300
PeCOD Range : Yellow 2 116120 117900
Dilution Factor: 100 AVERAGE 116805 116600
Notes: De-Carbonated STDEV 968.74 1838.48
Sample Name: Coke 1 128680 126700
PeCOD Range: Yellow 2 130680 135300
Dilution Factor: 100 AVERAGE 129680 131000
Notes: De-Carbonated STDEV 1414.21 6081.12
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Sample Name:
PeCOD Range:
Dilution Factor:
Notes:
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Dr. Pepper
Yellow
100
De-Carbonated
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| 1 111390 109900
2 112760 107500

| AVERAGE 112075 108700
STDEV 968.74 1697.06

Figure 1: Plot of Dichromate COD and PeCOD® COD for beverage samples. A strong correlation is observed
between the PeCOD® and Dichromate COD results.
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This study demonstrates that the results obtained by the PeCOD® closely match those obtained by the
dichromate method, but with superior precision. Additionally, the PeCOD® results are obtained in a fraction of
the time required for dichromate analysis. While both BOD and COD are core tests that are an integral part of
any water quality management program, waiting five days for BOD results is unrealistic as by the time the
results are available, it is too late to rectify the problem. While the dichromate COD test is an improvement in
speed over the BOD method, it still takes at least three hours to run and requires the use of hazardous
chemicals. The PeCOD’ method for COD analysis provides reliable results faster than the dichromate method,
and without the need for hazardous chemicals. For a soft drink manufacturer or bottling plant, monitoring COD
in the effluent via the PeCOD® method will help to detect product leakage quickly, avoiding product loss and
preventing environmental breaches which can lead to hefty fines.
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