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Why continuous monitoring?  

Laboratory sampling 
is only a “snapshot” 
of the sample on a 
good day 



Sampling at the “pipe” does not sample storm 
water or irrigation water 



Sources of nutrient pollution outside 
“the pipe” 



Rarely do we sample when rivers are flooding 

Just one more bottle 



So why monitor for nutrients?  



Algae, it might be good for alcohol, 
but it’s no fun for skiing 



OK, so TN is bad, now what is it and how 
can we measure it continuously?  



The current EPA definition for Total Nitrogen 
cannot be readily automated	
 

Measure 
TKN 

Measure 
NO3/

NO2-N 
TN 



EPA defined TN requires 2 methods and one is 
TKN	
 

l TKN includes!
l Organic Nitrogen!
l Ammonia Nitrogen (NH3-N)!

l TKN does not include!
l Nitrate Nitrogen (NO3-N)!
l Nitrite Nitrogen (NO2-N)!



A new method is needed that measures Total 
Nitrogen as a single result	
 

Organic 
Nitrogen! NH3-N! NOx-N! TN!

This “method” can be automated and measured On-Line 



Any new “method” for continuous on-
line monitoring of TN should: 

l  Obtain equivalent results to TKN and other TN methods 
l  Be “rugged” 
l  Use few reagents 
l  Have a large dynamic range 
l  Sample/”handle” a complex matrix 
l  Calibrate with multiple points 
l  Require periodic check samples compared to lab  



High temperature catalytic oxidation is a simple 
method requiring few reagents: 

 
 
 
 Oxidation 

•  2(NH2)2CO +5O2 + catalyst à 4NO + 4H2O + 2CO2 

Formation of NO2* 

•  NO + O3à NO2* + O2 
•  NO + O3à NO2  + O2 

Measurement 

•  NO2*  à NO2 + hv 



HTCO methods obtain near equal results 
with TKN on QC samples 



HTCO methods obtain near equal results 
with TN on unknown samples 

0 

20 

40 

60 

80 

100 

120 

Sample 
1 

Sample 
2 

Sample 
3 

Sample 
4 

Sample 
5 

%
 R

ec
ov

er
y 

TN TNb 



The online HTCO methods obtains near equal 
results to TKN continuously 
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Measure the sample (dilute) 

Decomposition : 720℃ with Pt 
catalyst 

Ozone 

Obtain the TN Result (every 5 minutes) 

O2 from air 

Electricity 

The On-line Total Nitrogen Measurement is rugged 
and uses few reagents 

Formation of NO 

Formation of NO2
* , -> NO2, Photon 

Emission 



The on-line HTCO Total Nitrogen Analyzer is 
rugged enough for field/plant use  
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The on-line Total Nitrogen Method has a 
large dynamic range  

Method Detection Limit (MDL) Multiple point calibration range Maximum concentration by 
automatic dilution 

0.05 mg/L N 2 – 100 mg/L N (user defined) 4000 mg/L N 



The on-line Total Nitrogen Analyzer is capable 
of sampling multiple streams 

Multi-Stream Sample Switching Unit 



The on-line Total Nitrogen Analyzer is capable of 
handling TSS 

Multiple Stream TSS Unit  



Back flush capability for low TN and highly 
variable samples 

Backwash Strainer Sampling Unit 



The on-line Total Nitrogen analyzer is capable of 
multiple point calibrations and check standards 

l  Automatic dilution 
capability, which: 

 
l  Reduces  maintenance 
 
l  Reduces interferences 

l  Enables the use of one 
standard to prepare 
different calibration curves 



Placement in a Wastewater Treatment Facility for 
process control 



Continuous monitoring provides more 
information, trends, with less labor 

TOC/TN/TP Relative mg/L/day
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Benefits of On-Line Monitoring 

Achieve Maximum Efficiency 
 

•  Faster Response 
•  Better Treatment 
•  Cost Reduction 

Reduce 
 

•  Labor 
•  Time 
•  Money 

Flexibility of Sampling 
 

•  Hourly 
•  Daily 
•  Weekly 
•  Monthly 

Automatic 
 

•  Sampling 
•  Pretreatment 
•  Digestion 
•  Analysis 
•  Report 

 



Thank You! 

For more information contact 

Wclipps@shimadzu.com 


