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WHY IS THE RIGHT LABORATORY METHOD IMPORTANT? 

• Lab analysis and trending critical for plant optimization & NPDES reporting 
 
• Daily or weekly sampling and testing bridges the gap if online monitoring is not 

feasible 
– Ammonia 
– Total Nitrogen 
– Nitrate/Nitrite/TKN 
– Total Phosphorous 
 

• Regulations or Permits 
– Am I in compliance? 
– Nutrient monitoring programs 

 
• Process control 

– Is my plant operating correctly? 
– Issues and troubleshooting 
 

 



NUTRIENT & NITROGEN FORMS  
COMMON MEASUREMENT PARAMETERS 

Ammonia    = NH3  
Nitrate     = NO3

-  
Nitrite     = NO2

- 
 
Total Nitrogen    = NO3

- + NO2
- + NH3 + Org-N  

       = NO3
- + NO2

- + TKN 
 
Total Inorganic Nitrogen  = NO3

- + NO2
- + NH3 

 
Total Kjeldahl Nitrogen  = NH3 + Org-N 
 
Orthophosphate   = PO4

- (a.k.a. Reactive Phosphorus) 
 
Total Phosphorus (TP) = PO4

- - P (as Phoshporus) 
 

Most common 
nitrogen compounds 



AMMONIA METHOD WITH MINIMAL SAMPLE PREP 

Method 10205 for Ammonia as N 
• Range of 0.015 – 47 mg/L NH3

-- N 
• EPA accepted, equivalent to Method  350.1, 351.1, and 351.2  
• 15 minute react time  
• Eliminate glassware clean-up and cross-contamination 
• Streamlined method can save 5 -10 hours  

per week in lab 



PHOSPHORUS METHOD WITH MINIMAL SAMPLE PREP 

Method 8190/10210 for orthophosphate and Total P 
• Range of 10.0 ppb – 60 mg/L PO4

-- P 
• EPA accepted, equivalent to Method 365.3 
• Digestion and test completed in one vial 
• Unattended Total P digestion at 100°C for 60 minutes  
• Eliminate glassware clean-up and cross-contamination 
• Streamlined method can save 5 -10 hours  

per week in lab 



SIMPLIFIED NUTRIENT METHODS 
 

Total Phosphorus 
– 3 ranges that cover 0.010 – 60.0 mg/L PO4-P 
– EPA compliant 

Nitrate Nitrogen 
– 2 ranges that cover 0.23 – 35 mg/L NO3-N 
– Accepted as ATP 

Nitrite Nitrogen 
– 2 ranges that cover 0.015 – 6.0 mg/L NO2-N 
– EPA compliant 
 

 

Total Nitrogen and Simplified Total Kjeldahl 
Nitrogen  (TN and s-TKN) 

– Range: 0 – 16 mg/L N 
– Easy 1 hr digestion in DRB 200 digital 

reactor (no special glassware) 
– Accepted as ATP 

Ammonia Nitrogen 
– 3 ranges that cover 0.015 – 47 mg/L 

NH3-N 
– EPA compliant 

 
 

 

Significant time, cost, and hazardous waste 
savings are realized with new, efficient 

methods for nutrient monitoring 



FOOTPRINT OF TOTAL NITROGEN AND  
s-TKN DIGESTION BLOCK AND ANALYSIS EQUIPMENT 
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No fume hoods, digestion, or distillation units 



A NEW EFFICIENT METHOD FOR NITRATE 
MEASUREMENT 

Hach TNTplus Method 10206 
• Range of 0.23 – 35 mg/L NO3

--N 
• Now approved for reporting in many States  
• Results in under 20 minutes with spectrophotometer 
• No calibration time required: minimal hands-on time 
• Operators can conduct accurate analysis “no voodoo” in 

making it work – a green chemistry as well 

Method 10206 TNTplus  1.0 mg/L Spike  % Recovery 
Average % Recovery of 4 Replicates       95.3 % 
Precision (SD)       0.59 mg/L 

Demonstration of Method Performance and Lab Capability 
 

Ion Chromatography -  1.0 mg/L Spike  % Recovery 
Average % Recovery of 4 Replicates        98.5 % 
Precision (SD)       0.58 mg/L 



A BRIEF RECAP: FORMS OF NITROGEN 

Total Nitrogen (TN) 

TKN 

Ammonia (NH3) Org-Nitrogen 

Nitrate (NO3-) Nitrite (NO2-) 

Total Nitrogen =  NH3 + Org-N + NO3
- + NO2

- 
 

By definition TKN is the sum of organic nitrogen and ammonia.  
Therefore, the above relationship may be re-written as: 

 
Total Nitrogen = TKN + NO3

- + NO2
-  

or 
TKN = Total Nitrogen – (NO3

- + NO2
-) 

 
This calculation allows for a new method for measurement of TKN! 

TKN 



THE s-TKN™ CALCULATION 
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• TKN is a component of total nitrogen, and is the sum of 
organic nitrogen and ammonia. Therefore, the TKN equation 
may be re-written as: 
 

• Total Nitrogen =  NH3 + Org-N  + NO3
- + NO2

- 
 

• The s-TKN method is based on this nitrogen relationship. s-
TKN is defined as the difference between the concentration of 
TN and Nitrate-Nitrite 
 

s-TKN = Total Nitrogen – (NO3
- + NO2

-) 



BENEFITS OF THE s-TKN METHOD 
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• Green dimethylphenol chemistry 
• Eliminates the use of hazardous mercury and long digestions 
• One hour digestion, no need for fume hood 
• Three results in one test: TKN, TN, (NO2

- + NO3
-) 

• Performance equally effective to other EPA approved TKN 
methods 

• s-TKN Cost per test ~ $4 per test  
(Traditional TKN Cost - $25 - > $50) 
 



WHERE DO I FIND THE INFORMATION? 
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WHERE DO I FIND A COMPLETE LIST OF THE TNT+ 
FAMILY? 
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WHERE DO I FIND A COMPLETE LIST OF THE TNT+ 
FAMILY? 

14 



NOW THAT I HAVE FOUND MY TEST, WHERE DO I FIND 
THE METHOD/PROCEDURE? 
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NOW THAT I HAVE FOUND MY TEST, WHERE DO I FIND 
THE METHOD/PROCEDURE? 
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NOW THAT I HAVE FOUND MY TEST, WHERE DO I FIND 
THE METHOD/PROCEDURE? 
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WHERE DO I FIND SAFETY INFORMATION? 
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WHERE DO I FIND SAFETY INFORMATION? 
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