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Parameter & Product Overview

This is an overview of all the products and their respective parameters. Take a look at the parameters that you need to measure and
choose the right product for your application. Further information can be found on the stated page number.

:
sooxooz)g;mzwggsg Eggz'v a
E28EP 8539985380258 20 0ES
spectro::lyser V3 (UV-Vis) >8
spectro::lyser industrial 8
spectro::lyser titanium pro 8
spectro:lyser (UV) 8 [ |
carbo::lyser V3 4 [ | [ |
nitro::lyser V3 2 :
multi::lyser V3 4 [ W | HEN
uv::lyser V3 3 [
iscan 8 [ | [ | [ |
ammo::lyser 4 [ | | N | [ |
oxi:lyser 2 [ |
pH:lyser 2 [ |
redo::lyser 2 [ |
condu::lyser 2
soliz:lyser 1 [ |
chlori::lyser 2

* The number of parameters is depending on the specific configuration of the monitoring system.

EC

Free / Total Chlorine




S..Can

Intelligent. Optical. Online.

Table of Contents

Who is s::can 3-6
Foreword
Parameter Overview 7-13

Why do we measure
How do we measure
The s::can solution

Spectrometer Probes 14 -35

spectro::lyser™ V3
carbo::lyser™ V3
multi::lyser™ V3
nitro::lyser™ V3

uv::lyser V3

spectro::lyser™ UV
spectro::lyser™ industrial
spectro::lyser™ titanium pro

izzscan 36 -39
i::scan
lonselective Probes 40 - 47

ammo::lyser™

Physical Probes 48 - 61

oxi::lyser™
pH::lyser
redo::lyser
condu::lyser
soli::lyser

Terminals

con::cube V3
con::lyte eco/pro
con::nect V3

Software

moni::tool
vali::tool
ana::tool
visu::tool
moni::app

System Configuration

con::cube
con::lyte
con::nect

Monitoring Stations

micro::station

Spare Parts & Accessories

Services & Solutions

62 - 67
68 - 77
78 - 81
82 -87
88 - 97
98 - 101

© s::can GmbH



The s::can management team.

Pictured, from left:

Robert Wurm, CSO; Christoph Wagner, CIO;
Michael Steiner, General Manager;

Thomas Lederer, COO.

A warm welcome to s::can

You are holding in your hands the catalogue from s::can GmbH
- the complete catalogue of online instruments for water quality
monitoring. What makes this catalogue so special? The same thing
that makes s::can special: s::can is the only firm in the world that
has given its heart and soul to online water quality measurement.
Since our foundation, nothing else has come out of our develop-
ment department, nothing else has come out of our production
sites, so now nothing else goes into our catalogue. We only ever
become involved in technologies that are in line with this focus.
This focus is unique in the world.

We are of the opinion that the time has come for reliable, simple,
intelligent and inexpensive submersible probes for online water
quality monitoring.

s::can GmbH

Founded in Vienna, Austria in 1999, since November
2020 part of Badger Meter, Inc.,

subsidiaries in the USA, France, Spain and

Mexico, offices in China, Italy and Portugal.

Focus:

Research, development and production of innovative measuring
instruments for online water quality monitoring.

Mission:

s::can offers a complete set of accurate, reliable, low-maintenance
and inexpensive measuring instruments for comprehensive and
time-resolved water quality monitoring. We consider online water
quality monitoring the essential basis for the monitoring of any
natural water bodies and for the economically and ecologically op-
timised operation of waste water treatment plants, drinking water
works and industrial plants. Such monitoring and optimisation can
help minimise the emission of pollution and hazardous substances
into the environment thus helping to secure optimum water quality
for human consumption at best possible economic efficiency.

S.:Can
H N
Intelligent. Optical. Online.
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Intelligent. Optical. OnLine.

Our Services & Our Guarantees

OnLine & InSitu

Whether it is a simple pH sensor or a complex spectral probe,
s::can measuring instruments are intelligent and compatible with
each other in s::can systems and with third-party systems. They
can all communicate with all terminals, they can also be operated
without a terminal and they can even be integrated directly into
your control system without an extra terminal. They are always
operated by the same software, viewed on the same display and
installed, set up, calibrated and maintained in the same way. They
have a comprehensive repertoire of self-diagnosis functions that
are always executed automatically and they inform you immedi-
ately in plain language if deviations from optimum operation oc-
cur. All this is always done in the same way so that you only have
to familiarise yourself once with the very intuitive s::can software
and then you can operate all s::can instruments.

Optical

Organically developed, constantly tried and tested, and often
proven: Optical works best. It doesn‘t matter whether it is COD,
TOC, NO3, NO2, TSS, turbidity, dissolved oxygen, or many others
besides. Whenever an optical method is available, we use it; when
not, we develop one. Optical methods are the most reliable, the
simplest, have the lowest cost, and, above all, they are usually the
most accurate.

If ever a measurement is impossible by optical methods, then we
just use the best alternative method that comes closest to our
focus. For example, in our ammo::lyser™ the ammonium is mea-
sured using a combination of electrodes which is acknowledged as
the best to date for a pH and potassium compensated ammonium
measurement. With the ammo::lyser™, we have also set the stan-
dards, won in practically all tests against comparable instruments
and ensured that the ammo::lyser™ is now regularly used in the
biggest projects everywhere in the world.

We postponed the issue of this catalogue until our parameter
range was complete, at least regarding typical applications in the
areas of water, waste water, environmental monitoring, and indus-
trial applications. We waited until we had developed an absolutely
state of the art measuring instrument for each individual param-
eter. It is our firm conviction that each of those instruments can-
not be bettered today in terms of performance, quality and cost.
On top of this there are our fully modular compact measuring sta-
tions that combine these instruments into an organic whole. They
present a complete solution whose modules the user has only to
connect (“plug-and-measure”) in order to receive at no extra cost
a previously unheard of variety of immediately available informa-
tion and parameters.

For instance the combination of the parameters COD-BOD-NO3-
NH4-NO2-TSS-pH can be measured with only 2 s::can probes and
1 terminal, replacing an entire container of conventional cabinet
analysers and thereby revolutionising water and waste water moni-
toring all around the world.

We are proud of having created all this in less than 10 years and
also to have set new standards in water monitoring along the way.
For example, in 2000 when we brought our first spectro::lyser™
to the market we established online UV spectrometry in sensor
format in the marketplace years ahead of the competition. Today,
with well over 10000 systems sold, we are the undisputed global
market leader in this segment and can continue to call ourselves
the technological leader.

© s::can GmbH



Our Services & Our Guarantees

About our prices

Have you ever been annoyed with a cheap printer that you just
bought, only to find that the first time you had to change the ink
cartridge it cost almost as much as the printer itself? Unfortunate-
ly a similar trend can be detected in the sector of water quality
measurement technology - but not at s::can.

s::can does not try to make its profits from the sale of “consum-
ables” such as reagents, consumable parts and the like, thereby
hitting the customer with unexpected costs. s::can is not a “con-
sumables company”. The consumables strategy contradicts our
principles of fairness in the customer relationship and the impor-
tance we ascribe to running an ecologically sustainable business.
Our business is simpler. We make our living from the sale of our
measuring instruments. Most of our instruments are designed in
such a way that they need no consumables at all and, if they do
(e.g. with ISE probes), then they are designed in such a way that
the use of consumables is in the region of the technically feasible
minimum, and the consumables required can be purchased in the
smallest possible units at the most keenly calculated prices. The
advantage is obvious: The operating costs of our instruments are
typically close to zero or a small fraction of that of our competitors.
In terms of “total cost of ownership,” many of our instruments are
already the best price to buy, and after 3 years or 5 years at the
latest, all of our instruments are unrivalled economically. May we
give you an estimated calculation for your application?

Cost Guarantee - No surprises over many years

Within the framework of individual service contracts and for an an-
nual fee we will be happy to give you a guarantee to cover all costs
that might arise in the operation of our instruments, beyond our
comprehensive standard guarantees. For 3 years, 5 years or even
10 years. Whenever you compare our instruments with the instru-
ments of other manufacturers, ask the other manufacturer to give
you a guarantee to cover the operating costs over lengthy periods.
You will be amazed how much less expensive s::can measuring
instruments are to operate.

Our services 8

Quality Guarantee - No one can do
more for optimum quality

The effort that we make in controlling quality in production is
probably unique. Just visit us at our factory in Vienna, Austria,
and we will be happy to show you our production plant and our QS
system. As a result of our focus on allowing only reliable, simple
and at the same time intelligent sensors be part of our measuring
systems, we can give guarantees that were previously unheard of
in our sector. For instance, we guarantee our optically operated
sensors for up to 3 to 5 years. We give a minimum 2 year full guar-
antee on all other sensors — apart from consumables, but we can
even cover those up to 100% within the Cost Guarantee.

“CleanData” Guarantee - And you
can focus on your own job

Within service contracts we will also be happy to give functional-
ity and availability guarantees. That extends to the “CleanData”
concept. Here our local partners handle the installation, setup,
calibration and maintenance of your instruments and we send you
regular reports about the instruments’ performance, and can auto-
matically give you service recommendations if you grant us remote
access to the measuring system. Our “Support” department will
even inform you about any special features of your application if
that is what you want and is available to discuss the causes of
any deviations. So you can keep your mind free of the measuring
instrument, which is really a side issue for you, and dedicate your-
self once more to your central tasks.

Environmental Guarantee - Monitor-
ing the environment, not polluting it

Our measuring instruments are constructed so as not to use any
chemicals or leave any waste. Most s::can instruments operate for
many years without consuming any replacement or spare parts.
Virtually no environmentally harmful processes or chemicals are
used in manufacture. Every one of our instruments and also our
entire range of instruments leaves a truly negligible “ecological
footprint” compared with traditional laboratory, quick test and
analyser technology.

© s::can GmbH



Water Quality Parameters

Correlation with laboratory parameters

It is an understandable requirement of users and also of moni-
toring bodies with legal duties to check the accuracy of mea-
surement of online sensors compared to standardised reference
methods in the laboratory. This check is indispensable — but
often not trivial — in particular with measurements that are in-
tended to check the compliance to emission limits.

The total error of measurement results from a) representativity
of sample taken, compared to the online sensor, b) changes in
the sample as a result of transportation and storage and, c) lab
analysis errors, easily adding up to as much as 20% of the true
value. This is for sure greatly depending on the parameter and
application, but occurs even when the work is done most cleanly.
The online measurement value is very often higher than the labo-
ratory value since part of the target substance is often lost during
handling. We have documented many examples where, despite
the use of quality-controlled reference methods, parameters such
as BOD, COD, NO3-N, and TSS or TS were systematically 10 —
20% higher compared to laboratory measurements. These values
were taken for calibration of the online sensor so as a result
all the following measurements were too low by this percentage.
Which might not be a major problem for process control, since
all that matters there is good dynamics and stability, but is un-
acceptable for compliance monitoring. In our experience a cor-
relation of 90% to 95% can normally be achieved between the
online sensor and the laboratory, but just to achieve this takes
a lot of specialist knowledge and experience, not least regarding
sample taking and sample transportation. We are very happy to
support our customers to achieve the best possible results with
our comprehensive experience.

The pioneering (and currently world’s only) international stan-
dard for assessing online measuring instruments for water qual-
ity monitoring is 1ISO 15839. We see this standard as a major
step towards objective assessment of the quality of online water
measurement instruments and we are already gradually moving
to having all our instruments tested in this manner. As soon as
approved research institutes are granted the authority to issue
inspection certificates, we will show these in our specifications.

In recent years many countries have witnessed a change of para-
digm towards the recognition of online methods and instruments
often in acknowledgement of the tremendous operational advan-
tages to be gained from continuously measuring dynamic values.

With more than 20 years of experience in the field of comparative
studies, after over 100 technical commissionings and approv-
als, and with about a dozen tests always in progress in many
countries of the world, s::can can offer you the best possible
support in your comparative studies. We know what counts, even
in the most varied applications that can occur in water man-
agement. Our feasibility studies and calibration reports are well
known throughout the sector, are worked out meticulously and
independently by the scientists in our “Support”-department us-
ing recognised methods, and turned out to be critical several
times because of the commitment of this department to quality
and objectivity without the pressure to sell.

© s::can GmbH



Parameter Overview

“Why do we measure*

“How do we measure*

The goal of collecting and treating various waste waters is the re-
duction of the pollutant load released into natural waters that are
used as receiving waters for the waste water. This task has to fulfil
various guidelines that are defined in official emission and immis-
sion regulations.

A further goal is to keep the costs associated with waste water
collection and treatment as low as possible. Because of the con-
tinuous efforts to improve the quality of natural waters and the per-
manent efforts to optimise the efficiency of waste water treatment,
the requirements for process technology and for quality control of
emissions are ever increasing. Therefore reliable monitoring sta-
tions that provide continuous data are an essential component in
the waste water treatment - both for the dynamic process control as
well as for continuous monitoring of the discharged water.

In management of municipal as well as industrial waste waters s::can
monitoring stations have been in use for many years. Their techno-
logical and methodological quality standards have set new bound-
aries with regards to measurement performance and have often
opened up completely new opportunities for wastewater treatment.

S..Can

Intelligent. Optical. Online.

All s::can instruments can be operated according to the “plug &
measure” principle: With a simple plug connection, which provides
power supply and data communication, the s::can sensors are con-
nected to s::can terminals and are ready for use immediately. All
s::can instruments are pre-calibrated ex works. The s::can terminals
are equipped with the respective connectors (fully compatible inter-
faces) and the software for operation the s::can probes and sensors.

All s::can measurement systems consisting of standardised s::can
products are ready for use without the need for complex initial pro-
cedures on site (no wiring, no long settings, no initial calibrations
etc.). The “Plug & Measure” principle avoids complex installation
procedures on site and thus does not only save time during initial
operation, but also reduces avoidable errors.

Manufactured using highly resistant materials and tested according
to the highest quality standards, s::can measurement instruments
can be used in practically all types of water. The highly optimised
design completely eliminates all moving parts in contact with the
water. This reduces failures and maintenance dramatically.

Using standardised mounting devices, s::can spectrometer probes
can be installed quickly and effortlessly, either submersed (InSitu)
or in a flow through setup (by-pass, monitoring station).

All s::can instruments are intelligent - amongst others local calibra-
tions are stored on the instruments and auto-diagnosis procedures
are used to ensure best possible operation.

Suitable for a wide range of applications, ranging from very low up
to very high concentrations, from sum parameters to measurement
of single substances, from ultra pure water to industrial waste wa-
ters, s::can monitoring systems provide reliable and accurate read-
ings. Even in such applications, that had remained impossible for
other instruments.

© s::can GmbH



The s::can Solution

The spectrometer probe

Conventional Solutions

The traditional cabinet analyser

Let's get out of the laboratory, and into the water. Away from the
complicated and high-maintenance cabinet analysers towards reli-
able and simple online technologies and, above all, submersible
spectrometers. A “mega trend” for the future of water manage-
ment? We are convinced of it. s::can spectrometer probes need
practically no maintenance, are extremely robust and durable and
keep measuring for years, 24 hours a day, to the complete satisfac-
tion of the operators. The advantages are obvious and are described
later in more detail for the individual measurement parameters.

| Spectrometric | Photometric | Cabinet analyser

Accuracy * %k * * 2.8 8¢
Stability (drift) * % Kk Kk * %k * *
Calibration effort * * Kk * * * ok Kk K
Maintenance effort * %k %k *k * * %k kK *
Purchase costs * %k * * %k * K *
Operating costs * %k %k k * * %k kK *

Comparison of various procedures for monitoring organic chemistry

The spectrometer probe ...

This type of instrument has been in use for about the last 30 years
for measuring most chemical parameters. The advantage of such
instruments was always with the manufacturers of consumables
and not with the customers. These instruments can often be kept
going only by means of comprehensive service contracts, they con-
sume chemicals and spare parts, pollute the environment, and
need considerable attention. Frequently they are so expensive and
unreliable in operation that users just shut these instruments down
again after some period of use.

The simple photometric probe

... provides several crucial advantages over simple photometer
probes:

1) A practically unlimited amount of parameters can be measured
at once. This flexibility also permits expansion of the range of pa-
rameters for future applications which you are probably not think-
ing of at all today.

2) Measurement is incomparably more stable with regard to cross-
sensitivities and therefore more accurate than photometer probes
by entire orders of magnitude, especially in difficult applications.
3) Even in special applications, there is almost always a spectral
range that correlates well with the substance of interest. In the
event of major changes in water composition, only a new spectral
calibration is required.

4) A large number of individual substances can also be identified
against a fluctuating background matrix and separately quantified
with the application of chemometric methods (e.g. BTX, phenols,
solvents, flavouring agents etc.), which does not work at all with
simple photometric probes.

5) Distinguishing between total and dissolved substances is pos-
sible: s::can uses a sophisticated mathematical algorithm that per-
mits this distinction to be made reliably and usually works even
without calibration.

6) The intelligent “spectral alarm” permits detection of deviations
from a normal composition (“event detection”) and provides an
associated alarm signal. This method is now acknowledged and in
use around the world, e.g. in drinking water and river water alarm
systems and in industrial discharge monitoring.

... despite its disadvantages, is still in widespread use today, proba-
bly because for a long time there simply was no better replacement
available for monitoring organic carbon compounds (by correlation
with the UV absorption signal at 254 nm). It is also used for moni-
toring nitrate (e.g. by correlation at 220 nm).

Since this probe can only ever measure one parameter, the optical
filter would have to be changed to measure other substances, cre-
ating a great deal of work, and then the probe can in turn monitor
only this one parameter: flexibility is very restricted..The measure-
ment of COD can be rendered impossible simply by the discharge
of a new industrial emitter into the sewage system.

However, with clear water and completely stable water composi-
tion, good results can sometimes be achieved. With fluctuations
in turbidity, a second wavelength must also be measured for com-
pensation, still this does not work nearly as well as full spectral
compensation (see picture). This alone lifts these sensors up to the
price level of s::can spectral instruments.

Since these probes remain restricted to single parameter moni-
toring, a substantial cost disadvantage compared with a spectral
probe arises. These simple probes are just not able to cope with
matrix fluctuations and they often provide results that are not suf-
ficiently correlated with the true concentration values, or with the
reference method.

© s::can GmbH



The s::can Solution

Conventional Solutions

s::can spectral instruments capture the major proportion of organ-
ic carbon compounds (because they are chemo-physically similar
to UV oxidation in a TOC analyser), which as a general rule cor-
relates excellently with the reference measurements. Recovery is
estimated to be about 80% in domestic waste water. The correla-
tion with other oxidative methods for TOC analysis is usually also
good but, like all methods, it also has certain limits. Our experts
can now almost always say from experience how good the expected
correlation will be and help you with optimising the results.

The comparison between laboratory COD or laboratory TOC and
spectrometrically determined values should always be better than
90% depending on the distribution of your reference samples. If
that does not work out or is not satisfactory straight away, please
contact s::can Support (email: support@s-can.at).

For many applications the distinction between total COD and dis-
solved COD, or between TOC and DOC is of major importance. This
distinction is based on a physically consistent description of the
solids by a spectral algorithm that has now been proven in practice
thousands of times. (See diagram on the next page).

In addition here comes another great advantage of spectrometry:
Not only can one quantify any change of the concentration of total
organic compounds, expressed by COD or TOC, but it is also pos-
sible to identify several differentiated groups of organics or even
detect individual organic substances that cause this change. It is
even possible to distinguish between “normal” and “abnormal”
(mostly undesirable) organic composition in “event detection sys-
tems”. The s::can spectrometer probe is now accepted by public
authorities in many countries as a substitute measurement for COD
or TOC, and this strong trend is continuing.

The traditional measurement of COD is conducted after pulping the
sample with oxidants of varying strength (and varying harm to the
environment) such as dichromate (about 90% recovery efficiency
in domestic waste water) or manganese Il (about 80% recovery
efficiency in domestic waste water). In the attempt to come as
close as possible to the normative standards, laboratory methods
were transferred to field analysers and hardly changed. As these
methods are not really practical in process and field applications,
these analysers are as a rule expensive to buy and operate, compli-
cated, unreliable and harmful to the environment, and often still
do not conform to the legal standards. The quality of measurement
actually achieved is then mostly well below the given specification
since very few users have the time to invest in these instruments to
keep them operating reliably. But even if these instruments worked
perfectly, their availability and the accuracy achieved are still well
below that of spectral probes since it is not easy to gain control of
the incidental and systematic errors that occur because of their
complexity.

It is not without reason that the replacement of COD cabinet analy-
sers is one of s::can’s major areas of business.

The disadvantages of TOC analysers occur in a similar area. In ad-
dition, depending on the method used, there is only ever a certain
proportion of the organic carbon compounds that is oxidised and,
as a result of the method, that fraction may well also detected by
the spectral probe as is the case with UV pulping which is popular
due to being considered comparatively environmentally friendly.

Spectral BOD as provided by s::can has nothing to do with the
widely used simple correlation of BOD to UV254 that is used by
other manufacturers but which seldom works reliably.

In principle it is not the respiration of the bacteria that is tracked -
the standard measurement - but it is the easily digestible fraction
of the organic compounds that is measured directly. To this end
spectral algorithms were developed for various waters from thou-
sands of samples, and these are based on the spectral integral
of light absorption of biologically easily accessible chromophorous
carbon compounds (e.g. proteins, acids etc.) in the wavelength
range as pictured in the diagram on the next page.

It is always recommended that the BOD (as opposed to other spec-
tral parameters) be calibrated on initialisation of a measuring sta-
tion by comparison with a reference method.

The comparison between laboratory BOD and spectrally-deter-
mined online values should be better than 85%. If that is not suf-
ficient or does not work straight away, just contact s::can Support
and together we will achieve a still better correlation by supporting
you with the reference measurements and/or conduct a calibration
specifically for you.

Although BOD is a very interesting parameter, in particular for the
modelling and layout of waste water treatment plants, it is dif-
ficult to sample, prepare and also to analyse. The main reason is
clear. After all one is working here with living organisms that may
behave quite differently depending on the water quality and ex-
perimental conditions thus a lot of scattering is introduced. BOD is
normally measured by detecting the respiration of bacteria via oxy-
gen content or indirectly via the gas pressure. Among other things,
measurement in the low concentration range or in the presence of
inhibitors regularly causes problems.

BOD cabinet analysers in particular do not reflect BOD according to
the standard and they must therefore first be compared themselves
with the “true” BOD method and calibrated accordingly. The main-
tenance effort may be considerable, which is why BOD is rarely
measured online with any enthusiasm.

© s::can GmbH
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The s::can Solution

Conventional Solutions

Depending on the method, a spectral probe measures the nitrate
concentration with much greater accuracy and stability and greater
freedom from cross-sensitivities than a simple photometric probe
(see diagram below). So an s::can spectral probe, regardless of
whether it is a nitro::lyser™, multi::lyser™ or spectro::lyser™, is
already widely used as a reference for simple photometric or ISE
probes.

The nitrate value is accurately measured and displayed by s::can
spectral probes in many applications without calibration. The de-
tection limit in some applications is in the region of 0.005 mg/I
(!) and even in a heavily loaded SBR reactor at 15 g/I TS, it is still
better than 0.2 mg/I. The recommended measurement path length
for the latter highly concentrated waste water is just 1 mm and,
despite this, accurate measurements are possible, as is reliable
cleaning of the measurement gap.

The nitrate value measured by s::can spectral probes is extremely
stable in respect to matrix fluctuations. Thus, for instance, an ac-
curate nitrate value can be measured with one and the same in-
strument in most flows without local calibration and this is not
disturbed by typical daily, weekly or seasonal fluctuations either.

The higher purchase price compared with ISE probes will pay for
itself in no more than one or two years of operation, and the many
subsequent years of operation are characterised by problem-free,
practically free-of-charge measurement, free of worries.

You will soon no longer think about the nitro::lyser™ at all, while
the measurement values, on the other hand, will become the basis
of your day-to-day work which you take for granted.

Comparison of various methods for monitoring NO,-N

| Spectrometric | Photometric | ISE
Accuracy * Kk Kk k * * Kk * *
Stability (drift) * Kk Kk * * * Kk *
Calibration effort * %k %k k k- * % % *
Maintenance effort * K ok Kk * * Kk Kk * Kk *
Purchase costs * * * * Kk * Kk
Operating costs * Kk ok %k Kk * % Kk k *

Nitrate is hardly ever measured these days with cabinet analysers
since these also create disadvantages (hydraulic sampling, reagent
consumption, maintenance effort etc.) and, in any case, recognised
alternative methods exist.

Optical probes have been successful and have found acceptance
globally, so today there is generally no longer any real reason to use
a cabinet analyser for monitoring of nitrate.

lon-selective (ISE) probes have also recently experienced a renais-
sance in nitrate measurement based on the lower purchase prices.
However, by contrast with ammonium, the nitrate membranes avail-
able today are not so practical in use because they require more
maintenance and are subject to more drift, re-calibration, and ex-
changes. In any event, today the ISE method is not suitable for
WWTP compliance monitoring or even NO3 monitoring in fresh wa-
ters because it is subject to strong drift especially visible at lower
concentration levels. However, ISE probes are increasingly being
offered as an alternative to control nutrient removal processes, of-
ten in combination with ammonium. The capital purchase price
advantage compared with optical probes is striking only for a very
short period. After just two years of operation the advantage is al-
ready lost because of the cost of consumables, and efforts required
for calibration and electrode changing. After 10 years of operation,
an ISE probe will have cost about two to three times as much in to-
tal as an optical probe, considering the total of maintenance hours
and consumables.

25% -
~ Error UV-sensor NOx-N
20% —
== Error s::can NOx-N
15% \
RV ERYAT AR
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The s::can Solution

Conventional Solutions

s::can has achieved a breakthrough and can offer nitrite measure-
ment, also in combination with nitrate and COD in a single probe,
which correlates perfectly with the reference methods.

This opens up fundamentally new prospects both for treatment
plant operators in their control and monitoring of nutrient removal,
and for ecologists in their monitoring of the emission situation -
NO2-N is a poison dangerous to fish. The presence and fluctuation
of nitrite concentration are always very informative indicators of
disturbances to biological processes, i.e. presence of inhibitors.

For the first time, the combination of COD or TOC, nitrate and
nitrite in a single probe for the operation and control of a treat-
ment plant (see adjacent diagram) allows complete and detailed
interpretation of the nutrient removal process.

The ammo::lyser™ is a third genera-
tion ion-selective (ISE) probe.

Until recently nitrite was measured almost exclusively by labori- NO,-N

ous colorimetric methods using analyser cabinets. Here for example
azo dye is added and measurement is done photometrically after
the reaction. The disadvantages already mentioned (mechanical
sampling, reagent consumption, maintenance effort, environmen-
tal pollution, costs etc.) in principle also apply to nitrite analysers.
Because of this effort and expense the measurement of nitrite has
not been widely used to date although many applications would
benefit from the availability of this parameter.
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Ammonium is today still often measured
with conventional cabinet analysers.

It is not just the concentration of NH4-N in aqueous solution that
is recorded but also the potassium concentration and the pH value
thus allowing most interferences to be eliminated in a range of
concentration of 0.1 to 1,000 mg/I. Optionally, a NO3-N electrode
can be added at elevated concentration levels of NO3-N.

The expected effort and cost of installation, maintenance and
consumables is considerably reduced with using the s::can
ammo::lyser™, compared to cabinet analysers and investment
costs are also lower by an entire order of magnitude.

With regard to the controller terminal, software, compressed air
cleaning and interfaces, the ammo::lyser™ is fully integrated into
s::can measuring systems, so it is simply connected to existing
s::can systems and it can start measuring — the s::can “plug-and-
measure” principle.

The ammo::lyser™ has several core distinguishing features com-
pared with the ISE ammonium probes of other manufacturers:

Free of interference?

The ammo::lyser™ compensates fully for any interference with
the ISE ammonium measurement. The superior features of the
ammo::lyser™ are to be found in the use of the most highly-devel-
oped membranes and in the application of today’s most advanced
algorithms and calibration methods.

The disadvantages already mentioned (mechanical sampling, re-
agent consumption, maintenance effort, environmental pollution,
costs etc.) in principle also apply to ammonium analysers.

Here the potentiometric measurement principle is mostly used i.e.
conversion into the gaseous phase as ammonia and measurement
with a gas-sensitive NH3 electrode. Lately, ammonium was also
measured in the gaseous phase by the spectrometric method.

In both cases the conversion to the gaseous phase is achieved with
effort, expense, uncertainty and some environmental pollution.

Following the great success of the s::can ammo::lyser™, users
worldwide have once more found confidence in ISE technology. For
example, in 2007 and 2011 more than 180 sewage works were
fitted out in England alone. As a result, other manufacturers have
recently produced other ISE probes which show similarities with the
s::can ammo::lyser™ in some cases.

However you should test and compare the original s::can
ammo::lyser™ so that you can judge its superiority for yourself.
Contact your s::can sales partner to arrange a test!

© s::can GmbH
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The s::can Solution

Conventional Solutions

Factory Calibration?

With the introduction of innovative calibration methods and new
chemometric models as well as with the storage of all data and
models “on board” the ammo::lyser™, previously unattainable
precise and accurate measurements ex factory have become pos-
sible without initialising calibration.

Precise and accurate enough, even for compliance
monitoring and fresh waters ?

The measurement performance of the ammo::lyser™ is unbeaten
in all areas of applications, but in particular in applications with
both low ammonium concentrations and high relative salt content
with its potential for interference: this applies from nutrient re-
moval control on WWTPs, compliance monitoring in WWTP efflu-
ents through to the monitoring of fresh water bodies . The s::can
ammo::lyser™ has been able to come out ahead in all comparison
tests to date — ask us for the details!

Cleaning/rinsing integrated?
Connect to the local compressed air source and it's done. The prov-
en automatic compressed air cleaning is always integrated ex works.

Lowest operating costs?

The suggested infrequent exchange of individual membranes is
easily possible with the s::can ammo::lyser™. In the aeration tank
you normally only need to change the NH4 membrane once or
twice a year. In WWTP effluents — for compliance monitoring -
and in fresh waters the exchange might be wanted slightly more
frequently.

The operating costs for the ammo::lyser™ are a fraction of those
of other manufacturers since you can always exchange a single
membrane and only when really needed.

Applications of s::can spectrometer probes
from discharge to effluent

Monitoring of municipal and
industrial waste water:

Sewer Monitoring:

- Determination of waste water
composition

- Identification of industrial
dischargers

- Compliance with emission nutrients
regulation limits

- Determination of process

Monitoring of WWTP influent:

- Quantification of load and

- Judgement of consequences
due to indirect dischargers

Most other ISE instruments on the market must be calibrated for
initialisation or “adjusted to the medium” and this procedure has
to be repeated significantly more often in operation than with the
ammo::lyser™,

ISE instruments other than the ammo::lyser™ have to date not
been successful in the difficult concentration range below 0.3
mg/l. Apart from probably the best membranes on the market we
also offer you the experience with applications that is required to
deal with this low concentration range, and to keep it stable over
long periods of time.

Either an automatic cleaning device is not available at all or you
have to pay extra for this important feature.

With other instruments on the market, once you have discovered
that the membrane is worn out you have to replace the entire elec-
trode each time or possibly even a cartridge containing all the elec-
trodes. As a result the annual costs are several times those of the
ammo::lyser™.

Our tip:

Ask your manufacturer to give you a guarantee for the operating
costs over extended periods of time !

Optimisation of aeration: Monitoring of WWTP effluent:

- Cost savings due to process
optinisation

- Nitrification- and denitrifica-
tion control in real time

- Determination of efficiency

- Control of cleaning process

- Compliance with emission
regulation limits

stability - TSS - Reaction to loadpeaks - Reduction of operational -TSS
- Determination of problems -COD - Real time dosing costs -COD
within/during the process - BOD -TSS - TSS - BOD
- Real time dosing -NO3 -COD -NO3 -NO3
- Determination of product -H2S - BOD -NO2 - NO2
losses - Alarm -NO3 - NH4 - NH4
- Effluent monitoring - NH4 - H2S -TS
-TSS -pH - Alarm -02
-COoD -EC - NH4 - ORP
-NO3 - ORP -pH - pH
- NH4 -02 -EC
-pH - ORP
-EC -02
- ORP

© s::can GmbH
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Spectrometer i::scan
Probes

can

Intelligent. Optical. Online.

S

lonselective
Probes

Physical Probes

Terminals

Spectrometer Probes

Software

System
Configuration

Monitoring
Stations

Spare Parts &
Accessories

Services &
Solutions

spectro::lyser V3

spectro::lyser with efficient automatic cleaning

© s::can GmbH
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Spectrometer Probes

“Why do we measure”

Usually sum parameters such as COD, COD filtered, BOD or SAC
are established to quantify the organic load contaminating waste
water because the total organics is composed of a multitude of
substances.

s::can spectro::lyser™ or carbo::lyser™ can continuously measure
organic parameters as well as suspended solids in the influent al-
lowing wastewater treatment plants preparing their process control
according to the changing contaminant loads. This type of moni-
toring is essential as peaks in the organic load of the waste water
can lead to troubles or even breakdowns of complete treatment
processes. Used already in the sewer system the carbo::lyser™
provides a head start in detecting events and moreover can be em-
ployed to localise the origin of peaks in organics concentrations.

The separation of waste water treatment costs based on different
pollutant loadings and the continuous monitoring for unexpected
discharges into the sewer system are only two possible applica-
tions of the carbo::lyser™. As soon as the true concentrations of
suspended solids and organic substances to be removed form the
waste water are known, it is possible to optimise the design of
sewers, reservoirs and treatment plants accordingly (most often
the planned infrastructure can be reduced in size).

Although the presence of nitrate in untreated wastewater is often
denied, using the nitro::lyser™ most often fluctuating nitrate lev-
els in the waste water treatment plant influent have been observed
- probably the result of water infiltration or industrial wastewater
discharges.

The benefits of using a spectro::lyser™ or multi::lyser™ are even
higher as they provide data of much greater information content:
Two different fractions of the organics can be distinguished (for
example COD and BOD) and simultaneously the concentrations of
solids and nitrate can be determined using one single measure-
ment instrument.

The typical application for the nitro::lyser™ in wastewater is in
the biological treatment: In order to reduce the nutrient load of
the water, at first nitrogen compounds are converted into nitrate.
To achieve this nitrification, big amounts of oxygen have to be in-
troduced into the wastewater. Subsequently, the formed nitrate is
converted into nitrogen gas. Monitoring the nitrate concentration
is a logical step to process control this biological nitrogen removal.

Absorbance [Abs/m]

Nitrate plays a central role in both the energy and cost intensive
nitrification and the de-nitrification. In addition to the nitrate level
s::can nitro:lyser™ probes also determine the concentration of
solids and thus provide two important parameters for process con-
trol: TS and NO3-N.

In the final effluent nitrate, COD and solids measurements enable
analysis of the performance of the treatment (nitrogen and carbon
removal). Furthermore, it allows real time detection of operational
troublesand processinterruptionsofthe waste watertreatmentplant.
The spectro::lyser™ can go one step further and even monitor
nitrate and nitrite concentrations separately. This feature allows
a more detailed management of the biological nitrogen removal,
during the two major steps of which nitrite and nitrate are crucial
intermediates.

Many industrial processes produce waste water that often can be
discharged neither into the municipal sewers nor into natural wa-
ters without prior treatment. Commonly the discharger has to pay
fees for discharging, the amount of which is determined by the
contaminant load in the water. For this reason many dairies, brew-
eries and paper mills use the spectro::lyser™ to monitor both the
treatment performance and the compliance with discharge legisla-
tion. However, monitoring the parameters solids, COD and nitrate
in the process effluent also provides an insight into the produc-
tion processes themselves and thus allows to detect and to reduce
losses of products and reagents.

The spectrum of applications of the spectro::lyser™ is completed
by online measurements to detect untypical waste water composi-
tions (for example probably toxic discharges using ana::larm), to
reduce corrosion and odour problems (hydrogen sulphide) and to
monitor specific substances in applications developed for individ-
ual customers (for example pesticide monitoring in process water).
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fig. 1 : “fingerprint" absorption spectra
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Spectrometer Probes

“How do we measure”

All s::can spectrometer probes are multi-parameter instruments
that can measure multiple water quality parameters continuously
(OnLine) and directly in the water without the need for complex
and maintenance intensive sample pre-treatment.

The most important versions of the spectrometer probe are the
nitro::lyser™ (nitrate and turbidity/solids), the uv::lyser (UV254
and turbidity/solids), the carbo::lyser™ (COD/TOC/UV254/DOC
and turbidity/solids), the multi::lyser™ (nitrate and COD/TOC/
UV254/DOC and turbidity/solids) and the versatile spectro::lyser™
(nitrate, solids/turbidity, total and dissolved organics).

As all s::can instruments the spectrometer probes can be operated
according to the “plug & measure” principle. With a simple plug
connection, which provides power supply and data communica-
tion, the s::can sensors are connected to an s::can terminal and
are ready for use. All s::can spectrometer probes are pre-calibrated
ex works - specific Global Calibrations are available for a large
number of standardised applications. The “Plug & Measure” prin-
ciple avoids complex installation procedures on site and thus does
not only save time during initial operation, but also reduces avoid-
able errors.

The highly optimised design completely eliminates all moving
parts in contact with the water as well as consumables. This re-
duces failures, spare part costs and maintenance dramatically. For
s::can spectrometer probes we guarantee replacement of spare
parts free of charge for the first three years after delivery (upon
presenting the warranty card).

Using standardised mounting devices s::can spectrometer probes
can be installed quickly and effortlessly, either submersed (InSitu)
or in a flow through setup (Bypass, monitoring station).

s::can spectrometer probes utilise an automatic cleaning system
that uses compressed air for removal of fouling. This system has
proven highly efficient and reliable, even in untreated wastewater.
Because of this, regular manual cleaning of the optical windows
is not required, thus significantly reducing maintenance for the
operator.

Like all other s::can instruments the s::can spectrometer probes
are intelligent instruments - using software controlled proce-
dures it is even possible to identify any fouling on the measuring
windows.

The s::can spectrometer instruments are fully capable spectrom-
eters in the shape of a probe. In the measuring section, which is
positioned between emitting and receiving units, the emitted light
passes through the medium to be analysed. Substances present
in the medium located in between the measuring windows of the
probe adsorb visible and UV light. Internally a second light beam
is guided across a comparison pathway. This two beam setup (see
figure 2) makes it possible to compensate, with each single mea-
surement, any instrumental effects that could influence the qual-
ity of the measurement (e.g. ageing of the light source).

i Measuring path |

Measuring beam

256 pixel array detector incl. Xenon flash lamp
i and data logger i ' t {/ | incl. i

Internal beam
Collecting optics Emitting optics

fig. 2: measuring path

s::can spectrometer probes record the complete absorbance spec-
trum between 190 and 720 nm (UV-Vis) or 190 - 390 nm (UV)
resolving it into 256 wavelengths - the result is the “Fingerprint”
(absorbance spectrum, see figure 1). Using the information con-
tained in the fingerprint it is possible to monitor multiple param-
eters simultaneously and at the same time compensate these
parameters for possible cross-sensitivities. The correlation with
laboratory results reaches a quality that was unknown from the
previously used simple optical instruments. Global Calibrations
calculate the concentrations of multiple parameters from the Fin-
gerprint and are available as application specific factory settings.
Through the Global Calibrations each user benefits from many
years of experience in applications similar to his own - in most
cases no local calibration on site is required.

s::can spectrometer probes use no replaceable parts or consum-
ables. Therefore, when operated properly there will be no costs for
spare parts at all.

Its unrivalled measurement features in combination with the low-
est possible total costs - initial cost and foreseeable operational

costs - make the s::can spectrometer probe the most attractive
solution available today.

© s::can GmbH
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spectro:lyser V3

spectro::lyser® UV-Vis monitors depending on the application an
individual selection of: TSS, TS, turbidity, color, TOC, DOC, BOD,
COD, NO;-N, NO,, HS-, O, CLD, UV254, fingerprints, spectral alarms
and temperature

measuring principle: UV-Vis spectrometry over the total
range (190-750 nm)

- web server on board - loT enabled, no user software is

needed to configure the probe

- communicates directly with your mobile device via WLAN
- choose exactly the parameters you want to measure —

unlimited number of parameters possible

- 8 GB onboard memory - capacity for logging data for many

years
improved optical performance - revolutionary precision

- fast measurement interval - every 10 seconds possible
- extremely power efficient - sleep mode for low energy

consumption

multiparameter probe with 1 mm, 5 mm or 35 mm optical
path length, ideal for waste water, surface water and
drinking water

long term stable and maintenance free in operation

- factory precalibrated, local multi-point calibration possible
- automatic cleaning with compressed air or brush/ruck::sack

recommended accessories

part number article name

B-32-xxx S::can compressor

B-33-012 con::nect V3

B-44 cleaning valve

B-44-2

C-32-v3 Adapter cable to connect a V3 spectrometer (M12) to V2
Terminal (MIL Plug)

D-330-xxx con::cube V3

F-110-v3 carrier s::can spectrometer V3 & V2 probe, 45°

F-48-V3 spectrometer V3 & V2 flow-cell (bypass setup), PVC

S-11-xx-moni moni::tool Software

18

266,5

Pa4

242

457

~44,5

© s::can GmbH



technical specification
measuring principle
measuring principle detail

measurement interval

automatic compensation instrument

automatic compensation cross
sensitivities

precalibrated ex-works

accuracy standard solution (>1 mg/I)

access to raw signals
reference standard

onboard memory

integrated temperature sensor
resolution temperature sensor
integration via

power supply

power consumption (typical)
power consumption (sleep model)
power consumption (max.)
interface to s::can terminals

interface to third party terminals

digital interface (for cleaning
devices)

network connection

status information

UV-Vis spectrometry 190 - 750 nm
xenon flash lamp, pixel array
detector

10 sec (configurable, depending on
application)

real dual beam measurement

for compensation and detailed
diagnostics

turbidity / solids / organic
substances

all parameters

NO;-N: +/- 2% +1/0OPL[mg/I1*
COD-KHP: +/-2% +10/0PL[mg/I1*
(* OPL ... optical pathlength in mm)
access to spectral information
distilled water

8 GB

0..45°C

0.1°C

con::cube V3

con::nect V3

con::lyte V5 (D-320-pro2) and
adapter cable (C-32-V3)

10 ... 18 VDC

3w

60 mW

20 W

M12 RSTS 8Y (IP67), RS485,
Ethernet

con::nect V3 incl. Modbus RTU,
REST API, Modbus TCP/IP

1 digital in/out

1 digital out

100Base-T Ethernet, WLAN

RGB LED ring

internal sensors

cable length

cable type
housing material
window material

weight (min.)
dimensions (@ x 1)

operating temperature
operating pressure

high pressure specification
(optional)

installation / mounting
flow velocity

mechanical stability
ingress protection class
automatic cleaning

storage temperature

conformity - environmental testing
conformity - EMC

conformity - RoHS 2

standard warranty

extended warranty (optional)

19

supply voltage sensor, tilt sensor,
rotation sensor

1 m fixed cable (-010) or
7.5 m fixed cable (-075) or
15 m fixed cable (-150)
PU jacket

stainless steel 1.4404
optical path length 5 and 1 mm:
sapphire

optical path length 35 mm:
fused silica (UV-grade)

3.4 kg (incl. cable)

optical path length 35 mm:
44 x 473 mm / 517.5 mm
optical path length 5 mm:
44 x 457 mm / 501.5 mm
optical path length 1 mm:
44 x 453 mm / 497.5 mm
0..45°C

0 ... 3 bar

10 bar

submersed or in a flow cell

3 m/s (max.)

30 Nm

1P68

media: compressed air or autobrush
permissible pressure: 3 ... 6 bar
-10...65°C

EN 60721-3

EN 61326-1

EN 50581

2 years

3 years

© s::can GmbH
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The perfect accuracy for every application

The spectro:lyser V3 is available with three different optical path lengths.

3 %ﬂ b

drinking water: surface water: waste water:

35 mm 5mm 1 mm

Optical information ring

The color of the optical information ring signals the state of the sensor.

&

everything Sensor in parameter or device
okay service mode error

Wireless communication - lo::Tool

Intuitive web interface for data visualization and configuration of the spectro::lyser V3.

© s::can GmbH
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municipal WWTP influent & sewer

spectro::lyser™ V3 'm
(1 mm OPL, UV-Vis)
spectro:lyser™ V3 mi
(5 mm OPL, UV-Vis)

municipal WWTP aeration

spectro::lyser™ V3
(I mm OPL, UV-Vis)

municipal WWTP effluent

spectro:lyser™ V3 |m
(1 mm OPL, UV-Vis)
spectro:lyser™ V3 ' 'm
(5 mm OPL, UV-Vis)

n.

n.

paper mill WWTP influent

spectro::lyser™ V3
(1 mm OPL, UV-Vis)
spectro::lyser™ V3
(5 mm OPL, UV-Vis)

paper mill WWTP effluent

spectro::lyser™ V3
(1 mm OPL, UV-Vis)
spectro::lyser™ V3
(5 mm OPL, UV-Vis)

brewery WWTP influent

spectro::lyser™ V3
(1 mm OPL, UV-Vis)
spectro::lyser™ V3
(5 mm OPL, UV-Vis)

dairy WWTP influent

spectro::lyser™ V3
(1 mm OPL, UV-Vis)

n.
max.
n.
max.

max.

max.

parameter
TSS  color (app) |color (tru) TOC | DOC BOD |COD CODf NO;-N
[mg/I]  [Hazen] [Hazen] | [mg/l] [mg/l] |[Img/Il [mg/ll | [mg/l] |[mg/I]
0 0 0 0 0 0 0 0 0
8000 23000 14000 3300 2600 5300 10000 5300 100
0 0 0 0 0 0 0 0 0
1200 3500 2100 500 400 800 1500 |800 16
parameter
TS COD f NO5-N uv254
[g/1] [mg/1] [mg/1] [Abs/m]
min. 0 0 0 0
max. 20 530 26 3300
parameter
TSS  turbidity | color color TOC ' DOC BOD 'COD |CODf NO;-N
[mg/l] [ INTU/ | (app) (tru) [mg/1] | Img/IT ' Img/1] | Img/1] | Img/IT ' [mg/l]
FTU] [Hazen] ' [Hazen]
0 0 0 0 0 0 0 0 0 0
4000 8000 23000 14000 2600 2000 2000 3300 2000 300
0 0 0 0 0 0 0 0 0 0
600 1200 3500 2100 400 300 300 500 300 |45
parameter
TSS COD COD f NO;-N uv254
[mg/I] [mg/I] [mg/1] [mg/1] [Abs/m]
min. 0 0 0 0 0
max. 8000 13000 11000 100 3300
min. 0 0 0 0 0
max. 1200 2000 1700 16 500
parameter
TSS COD COD f NO5-N uva54
[mg/I] [mg/I] [mg/I] [mg/I] [Abs/m]
min. 0 0 0 0 0
max. 4000 5300 3300 100 3300
min. 0 0 0 0 0
max. 600 790 490 16 500
parameter
TSS CoD COD f NO;-N uvas4
[mg/I] [mg/1] [mg/1] [mg/1] [Abs/m]
min. 0 0 0 0 0
max. 13000 60000 53000 100 3300
min. 0 0 0 0 0
max. 2000 9000 7900 16 500
parameter
TSS COoD COD f NO;-N uvas4
[mg/I] [mg/I] [mg/1] [mg/1] [Abs/m]
min. 0 0 0 0 0
max. 8000 33000 16000 210 3300

21

HS-  |UV254
(mg/l] | [Abs/m]
0 0

80 3300
0 0

12 500

uv254
[Abs/m]
0

2800

Uv254 f  part number

[Abs/m]

0 SP3-1-01-NO-xxx
2800

0 SP3-1-05-NO-xxx
420

part number

SP3-1-01-NO-xxx

04 uv254 |UV254 part number
[mg/1]1 [Abs/m] | f

0 0
1200 3300
0 0
180 500

uv254 f
[Abs/m]
0

2800

0

420

uv254 £
[Abs/m]
0

2800

0

420

uv254 f
[Abs/m]
0

2800

0

420

uv254 f
[Abs/m]
0

2800

[Abs/m]

0 SP3-1-01-NO-xxx
2800

0 SP3-1-05-NO-xxx
420

part number
SP3-1-01-NO-xxx

SP3-1-05-NO-xxx

part number
SP3-1-01-NO-xxx

SP3-1-05-NO-xxx

part number
SP3-1-01-NO-xxx

SP3-1-05-NO-xxx

part number

SP3-1-01-NO-xxx

© s::can GmbH
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