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About analyz ing nutrients 
 

The on-line ����� and ������ process 

analyzers were developed to meet the needs for a 

fast and reliable monitoring of nutrients in all sorts 

of water bodies and share the same unique wet-

chemical oxidation techniques, in the typical 

AppliTek rugged analyzer platform. 

 

Dedicated analyzer configurations analyzing 

specific nitrogen and/or phosphorus compounds 

are a unique asset of this range of analyzers. One 

single process analyzer can be configured for 

measuring for example both influent and effluent. 

Complementing self-c leaning filtration systems are 

advised during the application phase in order to 

guarantee up-time, independency and accuracy.  

 

On-line analysis of Phosphorus 
 

In water and waste water, the forms of phosphorus 

relevant for analysis are, in order of decreasing 

oxidation state: orthophosphate (PO4
3-), 

polyphosphate (P2O7
4-, P3O10

5-, P3O9
3-, P4O12

4-) 

anions and in trace amounts as organically bound 

phosphorus. The sum of these is called Total 

Phosphorus.  

 

On-line monitoring and quantifying correctly these 

compounds clearly allows: 
 

� Control and regulation of the chemical and 

biological wastewater treatment 

� Monitoring of surface and drinking water 

� Controlling boiler feed water systems 
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The flow scheme below illustrates the analysis 

steps. 

The sample is mixed with two special ��	
���
� 

oxidation reagents. This mixture is oxidized by 

heating in the oxidation vessel for several minutes. 

During this oxidation process, all phosphorus 

compounds (organic and inorganic) are oxidized 

and converted to orthophosphate (PO4
3-), since 

this can be quantified by colorimetric (spectro-

photometric) detection. The orthophosphate 

formed in the oxidation vessel reacts with the color 

reagent and is reduced to an intensely colored 

blue complex by means of a reducing reagent 

(ascorbic acid). The absorption of the solution is 

measured at 630 nm and is directly related to the 

amount of phosphorus in the sample. 
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The technology inside the ������ complies with 

Standard Method 4500-P, but has been adapted for 

optimal oxidation recovery.  

 

The ������� is a state-of-the-art process control 

tool, with an oxidation technique guaranteeing an 

equimolar response of all Phosphorus compounds, 

without the necessity of correction and a reliable 

analysis of heavy-loaded waste water streams. It 

has proved to allow adjustments in water treatment 

plants in function of the P-signal, and its use for 

integration in river monitoring projects, at up-times 

of more than 98 %. 
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Detail of analysis submenu (see further): 

This submenu displays graphically all the wet chemical 

components of the analyzer on the color touch screen. 
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The techniques used inside the AppliTek on-line 

nutrients analyzers are of a proprietary wet-chemical 

technology in function of the optimal oxidation 

recovery. 

 

The analyzers are functioning according to the batch 

principle, reducing the contact with the sample and 

allowing automatic cleaning of sample lines and 

vessel. Long-life components such as the TeflonTM 

oxidation vessel are standard and minimize 

unnecessary operator intervention or maintenance. 

The hardened glass door assures instant visual 

inspection of the wet-chemical part of the fibreglass 

housing.  

 

Calibration of the ������� is made easy by means 

of the implemented automatic two-point calibration 

using an orthophosphate standard solution. The 

automatic calibration executes a number of zero 

measurements and a number of span measurements. 
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On request, the ������� on-line analyzer can be 

delivered as a P-PO4 (orthophosphate) configuration, 

thanks to its flexible analyzer platform. 

 

When space or resources limit the choice of 

equipment, a highly valuable option is to combine 

nutrients monitoring into one single analyzer, which 

is case with the ������ analyzer (see also page 

6). This instrument combines the best of two worlds: 

continuous analysis of Nitrogen and Phosphorus 

compounds in one single analyzer housing. The 

accuracy, reproducibility and oxidation recovery are 

equally outstanding. 

 

 

 

 

Inside the ������� .  

Long-life components such as the 

TeflonTM oxidation vessel are standard.�

 

Originally designed for low-level applications, the highly sensitive colorimeter is standard in the�
������ on-line analyzer. The special design of the vessel eliminates direct contact of the sample 

with the optical parts, and allows low volume analysis. 
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� The touch screen can remotely be taken 

over by an external PC. 

�

� Analysis results are backed up by the solid 

state data logger (up to 1,000 results).�

�

��
A history of the results can be shown in 

a chronological data table and exported. 

�

�

The user-friendly industrial computer inside the 

������ controls all operations and functions of the 

analyzer, with several communication options. 

Standard 4-20 mA communication outputs serve as 

easy interfacing for process control. 

The standard 10� touch screen is a full color type 

display with an excellent viewing angle and swift 

response to touching. Authorized users can remotely 

take over the screen by means of VNC software, for 

settings and operations from a remote computer. 
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Analysis results are displayed as a graph in 

function of time, backed up by the solid state data 

logger. VALUES displays the numerical analysis 

results. The emergency STOP is included in all 

screens and submenus; pressing it will terminate 

all analysis operations until further action. 
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This submenu displays graphically all the wet 

chemical components of the analyzer. The 

components can be controlled by pushing the red 

buttons: when a button is green, the corresponding 

component is activated. The temperature of the 

oxidation furnace and transmission of the 

colorimeter can be checked in the status screen. 
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The industrial computer has a solid state data 

logger. A history of the records of the last 1,000 

analysis results (per individual parameter) can be 

visualized in a chronological data table and 

exported through the sealed USB port. 
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Snapshots of the ������ touch screen.  
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Field  example of a �� �� �� � commissioned in  a production environment. 

Attached on TrespaTM  board: three (3) process streams multiplexed. 

�
 

 

Field  example of an �� ��	 
�� �  analyzer shel ter 

commissioned nearby a river, designed for harsh conditions 

and minimal maintenance. 
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A selection of shelters or cabinets is available to suit 

site specific needs. Dedicated in-house developed 

self-c leaning filtration systems are advised during the 

application phase and are delivered as a whole with 

the protective analyzer shelter. 
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Several conditions and details have their influence on 

analyzer precision. The ����� �� colorimetric 

analyzer shall be installed at indoor environmental 

conditions as close as possible near the sampling 

point, in order to improve response time and 

decrease the possibility of biological growth in the 

tubing. Adequate filtration can be necessary to 

present a good, clean, reproducible sample to the 

analysis stage.  

 

More than simply delivering an analyzer, AppliTek 

can offer you its experience in turnkey analyzer 

solutions, in order to realize your project for effluent 

and process water applications. AppliTek’s Single 

Source Responsibility Program comprises consistent 

quality in advis ing, manufacturing and commissioning 

total analyzer solutions until the final step.  

 

 

 

Flexib ility, starting with  the analyzer pla tform: 

 � 
� �� ��� on-l ine analyzer - combined analysis o f nutrients. 
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