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Introduction  

Total Organic Carbon (TOC) monitoring is fundamental for the treatment 
of drinking water and wastewater. The presence of organic carbon in 
water can promote unwanted biological growth and degrade ion-
exchange capacity in treatment systems. In drinking water treatment 
facilities, organic carbon can react with disinfectants to produce harmful 
byproducts. Methods have been developed to detect organic carbon to 
ensure that water is safe for human consumption and the environment. 
Standard Method 5310 is a method for the determination of TOC in 
water. Section B contains information and guidelines for TOC analysis 
using high- temperature combustion. This study will focus on Section B 
and will demonstrate that Teledyne Tekmar’s Torch high-temperature 
combustion TOC analyzer is the instrument to choose for analyzing water 
samples according to Standard Method 5310B.  

Discussion 

The high-temperature combustion method (5310B) is suitable for 
samples with higher TOC levels. Wastewater can reach TOC 
concentrations exceeding 300 mg/L. Wastewater samples typically 
contain suspended organic carbon and halides, sample types that are 
typically not compatible with other types of TOC methodology. 5310B is routinely used to determine organic 
carbon levels for sample types that are hard to oxidize. The Torch high-temperature combustion analyzer can 
operate up to 1000 °C and will oxidize the most stubborn sample types. This makes it an ideal instrument for TOC 
determination in wastewater analysis. The Torch is also sensitive enough to determine TOC levels in drinking water 
treatment facilities for source water and treated water. A common guideline for TOC in drinking water is <2.0 
mg/L. Standard Method 5310B requires a minimum detectable concentration of 1.0 mg/L of carbon or less. This 
study demonstrates the Torch’s ability to achieve this limit by using a 1.0 ppm calibration point for the drinking 
water calibration. 

Methodology 

To achieve a TOC result, the inorganic carbon (IC) fraction of the sample must be removed. IC removal occurs 
automatically inside the IC sparger. Phosphoric acid is added to the IC sparger followed by the sample. The 
acidified sample is then sparged for a predetermined time, releasing the IC from the sample. After IC removal, an 
aliquot of sample is injected into a combustion tube containing platinum catalyst at a high temperature. The 
carbon in the sample is converted into CO2 and then swept into a non-dispersive infrared (NDIR) detector. Many 
method parameters are adjustable to tailor the methods for multiple sample types and concentration ranges. For 
this study the methods used are detailed in Figure 1 for the drinking water method, and Figure 2 for the 
wastewater method. 
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Calibration 

A 1000 mg/L organic carbon stock solution was prepared by dissolving 2.125 g of potassium hydrogen phthalate 
(KHP) in 1.0 L of reagent water. From this stock solution, two working standards were diluted. The working 
standards are the high concentration calibration points for each calibration curve. For drinking water, a 50.0 mg/L 
working standard was used. According to the newest revision of 5310B (May 23, 2022), wastewater can reach 
levels >300 mg/L. To reflect this concentration, the wastewater working standard used was 500 mg/L. The 
additional points for each calibration curve were made through the auto-calibration feature of the Torch. The 
calibration curves for each method are shown as follows: Figure 3 for drinking water and Figure 4 for wastewater.  

Figure 2 Wastewater Water Method Figure 1 Drinking Method 
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Figure 3 Drinking Water Calibration Curve 

 

Figure 4 Wastewater Calibration Curve 
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Accuracy and Precision 

To demonstrate the accuracy and precision of the Torch, calibration check-standards and samples of known 
concentration were analyzed in triplicate. The results, including meta data for all replicates, are shown in Table 1 
and Table 2 for drinking water and wastewater, respectively.  

 

Table I Check Standards and Samples of Known Concentration for Drinking Water Method 

 

 

 
 

Table II Check Standards and Samples of Known Concentration for Wastewater Method 
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Conclusion 

Teledyne Tekmar’s Torch high-temperature combustion TOC analyzer is an instrument of proven quality and 
performance. It can meet all conditions and guidelines presented in Standard Method 5310B. The Torch features a 
robust built-in autosampler with the ability to create calibration curves from one standard. It has the sensitivity to 
analyze drinking water samples and the analytical range to monitor wastewater samples. Should a sample exceed 
the calibrated range, the Torch can utilize Intellidilution, which will dilute the sample to within the calibration 
range without interrupting the schedule. Additionally, Teklink is the fully optimized user interface that simplifies 
operating and maintaining the Torch. Predeveloped methods allow for quick start-up and variable parameters 
within methods permit for method development for analyzing uncharacteristic samples. 
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