INDUSTRY NEWSLETTER
Waste Water

Dear reader,

In this issue

Tangled between traditional treatment technologies and
regulatory requirements, waste water treatment operators and
plant managers often face a long list of immediate and longterm challenges. Increased awareness has resulted in a shift
from “treat to discharge” to “zero liquid discharge”.
Regardless of the treatment technology(ies) that will likely be
adopted in the near future, the potential for automation and
process control cannot be neglected today. Since 1985
AppliTek has continued to develop and manufacture a large
portfolio of on-line water analyzers used by municipal and
industrial customers worldwide. In this respect, we are proud to
be part of that new paradigm for waste water treatment.
We invite you to take a closer look at our latest developments
in this area, either in this newsletter or on our website
www.applitek.com.

Product news
AppliTrace: single and multi-parameter determination
of trace metals

TONI - TOPHO - NIPHO
Monitoring nutrient parameters in waste water
treatment works —a concise overview

“Waste” water does not exist
AnaSense: process efficiency and critical process
parameters in anaerobic waste water treatment

With analytical regards,
AppliTek NV

Read more:

Discover the On-line Analyzers Suite on www.applitek.com

Environmental compliance

Monitoring and control of nutrient parameters in
waste water treatment works
Compliance of waste water effluent with local discharge regulations is assessed
by a number of well-known nutrient parameters, such as nitrate and soluble
phosphate concentrations. AppliTek’s range of on-line nutrient analyzers have
been developed to meet the needs for fast and convenient monitoring of
regulatory parameters in WWTP’s, including Total Nitrogen and Total Phosphorus.

TONI® On-line Total N Analyzer
The quantification of Total Nitrogen has traditionally been
done by means of the time-consuming and complex
(total) Kjeldahl method. The fully automatic analyzer
mainframe of the TONI® measures all components of the
nitrogen cycle by a chemical analysis based on standard
method 4500-N with hydrazine reduction and NEDD color
solution after persulphate destruction.

TOPHO® On-line Total P Analyzer
The completely automated analyzer mainframe of the
TOPHO® on-line analyzer bridges the gap between
tradition and technology. It runs a chemical analysis based
on standard method 4500-P with ascorbic acid reduction
and molybdate color solution after persulphate
destruction.

Raonale for on-line monitoring
Advanced features
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The second generation TONI®, TOPHO® and NIPHO® on-line water analyzers share
similar wet-chemical techniques such as AppliTek’s proprietary sample oxidation
converting safely all N and P species into nitrate and orthophosphate. A compact,
highly sensitive photometer assures measurement after a color reaction conform
the respective standard method has taken place.

NO 3 , NO 2 , NH 3 , PO 4 by automa c colorimetry
Since their introduction in 2009 the EnviroLyzer® Series of Online Colorimetric Analyzers have served in a myriad of industrial
and municipal water applications. The flexible analyzer
mainframe duplicates standard methods for nitrate, phosphate
and ammonia, with outstanding analytical performance. Smart,
automatic features are embedded in the controller software and
assure minimized down-time and less operator intervention.

Other applica on ﬁelds
• Trace metals
• Chemical parameters

NIPHO® On-line Total N+P Analyzer

• Water quality indices

The NIPHO® harnesses a mainframe especially developed
for the simultaneous, automatic measurement of Total N
and P in water. The on-line analyzer runs two different
analysis cycles for the simultaneous measurement of TN
and TP, namely standard method 4500-NO3 by UV
spectrophotometry and standard method 4500-P as
employed by the TOPHO®.

EnviroLyzer® Series

Short speciﬁcaons
Total Nitrogen

Total Phosphorus

Total N+P (NIPHO)

Nitrate/Nitrite

Phosphate

Ammonia

Conform with

Conform with

Conform with

Conform with

Conform with

Conform with

APHA 4500-N

APHA 4500-P

APHA 4500-NO3(B)

APHA 4500-NO3 (H)

APHA 4500-P (blue)

APHA 4500-NH3 (Berthelot)

APHA 4500-P

APHA 4500-NO2 (A)

APHA 4500-P (yellow)

N.A. (Nessler)

Measuring ranges

Measuring ranges

Measuring ranges

Measuring ranges

Measuring ranges

Measuring ranges

0 - 5 mg/L N
0 - 20 mg/L N

0 - 1 , 0 - 5 mg/L P
0 - 20 mg/L P

0 - 2 , 0 - 50 mg/L N
0 - 0.5 , 0 - 20 mg/L P

0 - 200 µg/L N

0 - 1 mg/L P (b)
0 - 10 mg/L P (y)

0 - 1 (B), 0 - 2.5 mg/L N (N)
1 - 10 - 1,000 mg/L (by ISE)

Detection limit

Detection limit

Detection limit

Detection limit

Detection limit

Detection limit

≤ 0.2 mg/l

≤ 0.5 mg/l

≤ 0.2 mg/l

≤ 2 µg/l

≤ 1 µg/l / ≤ 10 µg/l

≤ 5 µg/l / ≤ 10 µg/l

Cycle time

Cycle time

Cycle time

Cycle time

Cycle time

Cycle time

30 minutes *

30 minutes *

80 minutes *

10 minutes

10 minutes

25 (B) / 10 (N) minutes

* Including oxidation time
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Organics

Determination of TOC and COD as a measure
of organic load in inluent or efluent
On-line analysis of Chemical Oxygen Demand:
Tradi onal chemistry meets modern analy cs

The AppliCOD® Series of On-line COD Analyzers are the answer to the
needs of those customers who require “true” COD values to quantify
the organic pollution of waste waters, effluents and surface water, but
without human intervention or manual sampling. The superior
analytical performance is exemplary of the build quality of each model
of the AppliCOD® Series, with the use of high quality components,
state of the art wet chemistry and standard smart features.

• Compliance with international standard methods: wet-chemical
oxidation conform with ISO 6060 (potassium dichromate method);
or ISO 8467 / JIS K0806 (potassium permanganate method)

• NEW: introduction of mercury-free method for high chloride
applications

• Second generation design with small footprint and shorter liquid
pathways

On-line analysis of Total Organic Carbon:

Cost-eﬀec ve monitoring of organic compounds

AppliCOD® Series of On-line COD Analyzers

Total Organic Carbon analysis is classified as a non-specific analysis
method to determine the organic compounds in water. Its inherent
accuracy and speed, combined with a low cost of ownership make it a
preferred analysis method for process applications. The AppliTOC®
Series of On-line TOC Analyzers have been field-tested for many years
in a wide range of applications and environments. While Total Organic
Carbon is the standard configuration, we can adapt the mainframe to
the following configurations:

• Total Inorganic Carbon
• Total Carbon
• “True” TOC (with two NDIR detectors)

Comparison chart
AppliCOD

AppliTOC

Conform with

Conform with

ISO 6060 (Cr method)

USEPA 415.2, ISO 8245, DIN-EN 1484

ISO 8467 / JIS K0806 (Mn method)

Hot-aerosol UV persulphate method

Measuring ranges

Measuring ranges

5 - 100 , 40 - 500 , 60 - 1,000 , 80 - 1,500 , 100 10,000 mg/L O2
0 - 20 , 0 - 200 mg/L O2 (Mn method)

0 – 5 , 0 – 10 , 0 – 20 , 0 – 100 , 0 – 1,000

Detection limit

Detection limit

≤ 5 mg/l

≤ 250 µg/l

Cycle time

Cycle time

130 min. (standard), 40 min. (microwave)

6 - 12 minutes

AppliTOC® Series of On-line TOC Analyzers

0 – 500, 0 – 5,000 , 0 – 10,000 mg C/L
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Process

AnaSense — Process eficiency and critical
process parameters in anaerobic digestion
As industries and utilities are shifting towards water reuse, recycling and cogeneration,
“waste” water is increasingly becoming an obsolete term. The AppliTek AnaSense® is an
easy-to-operate and reliable on-line analyzer that introduced new control alternatives
in the typical operating problems found in the dynamic anaerobic digestion process.
Controlling the digester’s metabolic condition equals controlling the AD process.

STOP

STOP

SAMPLING

Schematic overview of a typical implementation of the AnaSense®:

Samples are taken from influent and/or effluent sample take-off points (STOP) to a sampling/filtration system and then into the
analyzer overflow vessel. Fresh sample is automatically transferred to the analytical stage by a peristaltic pump. The internal
controller software controls the valves for each sample line. Analysis data is communicated by industry standard outputs.

Crical parameter monitoring

Operaonal beneﬁts

Temperature, gas flow and methane levels are important
indicators of process performance in anaerobic digesters, but
are difficult for interpretation of the actual metabolic condition
of the process. The dynamic AD process, with chemical and
biochemical reactions taking place in both sequential and
parallel pathways, is sometimes difficult to control and requires
close attention from operators. Laboratory measurements such
as GC-MS may be highly selective but do not contribute to
process control and transparency. Originally developed for
academic and R&D purposes, the on-line, automatic AnaSense®
Anaerobic Control Analyzer offers users instant feedback (every
10 - 15 minutes) on the critical process parameters: volatile fatty
acids (total), alkalinity and bicarbonate. Specific sampling/
filtration systems are available to assure trouble-free sampling.

The AnaSense® Anaerobic Control Analyzer requires no special
analytical skills for operation and only needs little maintenance,
design principles allowing you to focus on process control. A
summary of the direct and long-term benefits can be found
below.

• Continuous monitoring of the AD process (almost real-time)
• Enabling higher loading rate for maximum CH4 production
• Prevention of digester failure due to VFA accumulation
• Easy implementation within a dynamic control strategy
• Easy integration into corporate networks
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Process

On-line, automatic measurement of acute and
chronic toxicity in WWTPs
Microorganisms in the biological floc are the most vulnerable part of the activated
sludge process. Monitoring toxicity levels allow to monitor and protect the actual
microorganisms from toxic influences in the influent and thus optimize the
performance of the plant. Respirometry turns out to be the perfect tool to realize this.

Respirometry by Ra-TOX®
The Ra-TOX® On-line Toxicity Analyzer uses a relatively simple
yet unique respirometric procedure to determine the inhibition
of the respiration rate caused by toxic compounds. The
measurements are carried out on real sludge freshly sampled
from the customer’s WWTP, by means of self-cleaning samplingfiltration systems (option). This has the following advantages:

• Dynamic changes in biomass viability are taken into account
• Measurement at same pH as the WWTP
• Measurement at same temperature as the WWTP

The analysis procedure of the Ra-TOX® is tightly connected with
the maximum respiration rate of the activated sludge.
Measurements of the inhibition are carried out in an accurate
and reproducible way, by means of a single DO sensor mounted
in the analysis/respiration vessel. The mainframe incorporates a
high performance industrial panel PC running AppliTek’s
proprietary controller-database software to control all analysis
steps, actions and logs. New results are available every 15
minutes, allowing operators to take corrective measures to
protect the viability of the waste water treatment plant.

Image:

Complete sampling and analysis panel for
a customer in the Netherlands. On the left:
sampling/filtration part with large-bore
pneumatically actuated ball valves for
sample intake and drain. On the right: RaTOX analyzer. All actions of the sampling
part are controlled by the panel PC of the
analyzer.

Operaon principle
During each analysis cycle a reference measurement proceeds the
measurement of toxicity, acting as a way of calibrating against the
actual maximum respiration rate. After this first measurement
sample is injected in the vessel and a second measurement is
done. Generally speaking, the ratio between the first and second
AnaSense:respiration intervals is a measure of toxicity. Specific algorithms
Unique control
for efficient
anaerobic waste
water treatment.
are alternative
further used
to calculate
the inhibition
(%) and compensate
for batch specific behavior of the sludge sample.

TOXICITY EFFECT



 SAMPLE INJECTED
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PRODUCT NEWS

AppliTrace Series: single and multi-parameter
determination of trace metals in water
The AppliTrace® Series of Trace Metal Analyzers use one of the most
sensitive analytical techniques that can be employed in on-line analyzers
to determine ppb levels of metals: Anodic Stripping Voltammetry.

AppliTek’s newly developed AppliTrace® Series build upon earlier
voltammetry technology for automatic determination of elements
such as cadmium, mercury, arsenic, zinc and lead at sub-ppm levels.
As the “Series” indicates, several configurations are available,
depending on the choice of working electrode and the priority
metals for your application. The analyzer can be equipped with an
add-on sample digestion unit or combined with any of our external
filtration systems.
As of Spring 2016, the AppliTrace® Series are available through
AppliTek’s global distributor network.
Application fields
 Surface water
 Drinking water
 Mineral water
 Waste water effluent
Request your technical brochure and find out
more about the AppliTrace® Series of Trace
Metal Analyzers or visit www.applitek.com

High analycal performance
 Low sample and reagent consumption
 Built-in sample digestion for complexed metals or higher organic content
 Excellent correlation with standard laboratory methods
 Smart features: automatic calibration and automatic cleaning
 Factory configured, tested and calibrated

Built-in sample digeson
The AppliTrace® add-on digestion unit has been designed specifically for
samples with higher organic contents, suspended particles and changing
composition. The sample is mixed with concentrated acid and heated in a
compact, built-in oven, turning all dissolved, complexed and adsorbed
metal forms to free ions. This design principle adds to analytical
performance and trouble-free operation of the on-line analyzer.
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