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Measuring, Control and Sensor Technology

Precision by design

Precise sensor technology and high-performance measuring and control technology are the guarantee of
process reliability when metering liquid media.

Chapter 1
A wealth of DULCOTEST sensors for precisely recording the most diverse parameters in real time.

Chapter 2

Controllers introduce consistent quality into your process. From the simple conversion of measuring signals
to controllers optimised for complex, application-specific control tasks.

Chapter 3

Fully assembled measuring and control systems, which are designed for measuring drinking water, cooling
water and waste water. The ready-wired plug & play modules, with perfectly matched components, are ready
for fast and easy installation.

Chapter 4
Measuring and control systems for cooling water treatment
Chapter 5

Swimming pool water treatment

We’re there for you

We’'re happy to help you select the right products. We’d be pleased to advise you on integrating particular
components into your individual metering processes.

Give us a calll We look forward to hearing from you.

Monday to Friday 8:00 am — 4:30 pm

ProMinent Germany Sales
0049 6221 842 - 1800
info-de@prominent.com
Technical consulting

0049 6221 842 - 1850
service@prominent.com

We can also support you by phone when selecting the right products and, in many cases, optimis-
ing entire applications. With more complex requirements, our consultants will hand the task over to
a field sales colleague, who will then clarify your requirements in person on site.

After-sales service

Our service technicians are on hand to help you. Whether for the initial installation or maintenance and repair
work. We're happy to help!

0049 6221 842-1850
service@prominent.com
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New Measuring, Control and Sensor Technology Products

Hydrogen peroxide sensor PEROX H 3E-mA

Sensor for the measurement of hydrogen peroxide without cross-sensitivity to free chlorine and peracetic
acid. Suitable for use with fast control processes, even in moderately contaminated water, and for reliable
measurement from 0.2 ppm H,0,

Measured variable hydrogen peroxide without cross-sensitivity to free chlorine and peracetic acid
Sensitive measuring range from 0.2 mg/I

Fast processes can be controlled through the sensor’s rapid response time in conjunction with fast exter-
nal temperature measurement for temperature correction

Reliable measurement even after periods of absence of hydrogen peroxide thanks to pulsed, self-regener-
ating measuring electrode

Low measuring range provided by a system containing 3 electrodes

Membrane-covered sensor minimises faults caused by changing flow

An integrated transmitter and the signal cable’s plug-in connector make for an easy installation

For more information see page — 58

Peracetic acid sensor PAA 2-3E-mA

. Sensor for measuring even low concentrations of peracetic acid without cross-sensitivity to hydrogen perox-
ide even in waste water (pre-cleaned)

Measured variable: peracetic acid, without cross-sensitivity to the accompanying chemical, hydrogen
peroxide

Low dependence on flow, reduced faults caused by substances in the water and films of dirt, thanks to a
membrane protecting the measuring electrodes

Sensitive measuring range from 0..02 mg/| provided by potentiometric system containing 3 electrodes
Measured values for monitoring or fast control due to short sensor response time < 30 s

An integrated transmitter and the signal cable’s plug-in connector make for an easy installation

For more information see page — 54

pH sensor PHEF-DJ 112 SE

/ pH sensor with double diaphragm (double junction) optimised for acid water containing fluoride at up to
60 °C/8 bar

Electrochemical combination probe: pH and reference electrode integrated

Precise and reliable pH measurement in water containing fluoride with low pH enables efficient processes
and excellent process reliability

A special pH glass and dirt-repellent double junction can extend the service life of the sensor and thereby
minimise downtimes as well as maintenance requirements

The combination of hydrofluoric acid-resistant glass and PTFE double junction makes the sensor suited to
gas scrubbing applications where fluoride and dirt may be encountered at the same time

Twist protection for the sensor cable connected ensures that the cable can remain connected during
installation and removal of the sensor, reducing moisture on the plug-in contacts

For more information see page — 73
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New Measuring, Control and Sensor Technology Products

AEGIS S

Controller AEGIS S

AEGIS S is a controller designed for use in evaporation cooling systems, cooling towers and air scrubbers.
AEGIS S continually measures the electrolytic conductivity and controls the process water’s bleeding. The
device controls biocide metering by means of time-based intermittent metering or controls biocide metering
depending on measurements.

The colour 5” touchscreen display allows the AEGIS S to be operated and configured with ease. Configu-
rations and information about the measured values can be quickly and easily exported for documentation
purposes using a USB stick.

Colour 5” touchscreen display ensures simple operation and configuration

Live view of the cooling tower with animated cooling circuit provides a quick overview

PC application for simulating and configuring the controller

Modbus RTU and Modbus TCP interfaces enable linking to a higher level of integration

USB connector for exporting configuration data and updates makes it easier to transfer configurations
Forced bleeding: Performs bleeding based on time or measured values before biocide metering
Bleeding lock: Blocks bleeding once the biocide has been metered

For more information see page — 220

Functional module (F-module) for DULCOMARIN 3

Together with the DULCOMARIN 3, the functional module (F-module) controls the water circuit of a swimming
pool and is connected to a compact unit via CAN bus.

The compact unit clearly visualises the water circuit and documents the supply of fresh water.

The circulation capacity of the circulating pumps adapts to the water quality in EcolMode operating mode,
thereby reducing ongoing energy costs and saving chemicals.

Visualisation of the entire system via the controller’s 7” display, the web server and VNC viewer
Activation of EcolMode to reduce the rate of circulation in line with water quality

Overview of the daily volume of fresh water

Control of the swimming pool’s water circuit

For more information see page — 207

Webcam function for DULCOMARIN 3

Using the new web cam function, you can conveniently see your pool on the DULCOMARIN 3 display and via
the web browser on your PC or mobile device.

The web cam for DULCOMARIN 3 runs in conjunction with the F-module. It is pre-configured and is connect-
ed via the cNet port. Being of protection class IP 67, the web cam can be used indoors and outdoors.

For more information see page — 208

Modbus RTU gateway for PROFINET for DULCOMARIN 3

The new gateway Modbus RTU for Profinet makes simple connections and communication between
DULCOMARIN 3 and a programmable logic controller (PLC) possible via Profinet. Data for up to 16 swimming
pools can then be transferred to one central PLC.

All DULCOMARIN 3 measurement data is contained in the Profinet protocol
Setting setpoints and switching over to EcolMode via Profinet

Simple commissioning thanks to preconfigured module

A sample project that works with the Siemens TIA Portal is available to download

For more information see page — 209
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DULCONNEX: lloT Solution for Digital Fluid Management

DULCONNEX

Smart Process Monitoring — Any time, Anywhere

Improved process safety, reliability and transparency due to real-time monitoring, individual alarms and
automated reports.

ProMinent’'s DULCONNEX is the cloud-based IIOT solution which enables digital fluid management by con-
necting smart pumps, controllers and sensors:

DULCONNEX Platform
DULCONNEX API
DULCONNEX Gateway
DULCONNEX Blue

DULCONNEX is based on robustly networked products that can be individually adapted to operating condi-
tions. As all the components of a system are networked, metering pumps, disinfection systems, controllers
and sensors can interact in an optimised manner — increasing process reliability and system efficiency.

Location-independent system monitoring in real time

With DULCONNEX, you always have access to all key data and measured values for your installations. Moni-
tor the status of your system in real time and benefit from continuous documentation. Check your device data
safely and reliably when you’re not on site. Simply use the terminal device of your choice: smartphone, tablet
or PC. Configurable alarms and messages inform you of relevant events 24/7.

Be in a position to act promptly at all times with DULCONNEX. Whether cooling water, swimming pool water,
industrial and process water or drinking water — DULCONNEX supports you in ensuring the reliable treatment
of your fluids.

Reference Cooling Tower

In cooling water treatment, the AEGIS Il cooling tower controller processes the most diverse parameters (e.g.,
pH, ORP, chlorine, conductivity, temperature and water flow) and controls the metering of biocides, inhibitors,
stabilisers and dispersants, among others.

Apart from individually adaptable alarm conditions, connecting your cooling tower to DULCONNEX above
all offers automatic and continuous documentation of the process data recorded by the AEGIS Il and the
connected metering pumps, enabling you to log the hygiene-compliant operation conforming to the relevant
regulations without the risk of tampering.

Whether you wish to record the metering of chemicals or the water parameters affected by them,
DULCONNEX provides you with access to value diagrams and summarised reports anywhere and at any
time. By connecting liquid level measuring devices, you can also avoid shortages when metering.

Product Catalogue Volume 2 01.01.2022



DULCONNEX: lloT Solution for Digital Fluid Management

Reference Swimming Pool

ProMinent’

DULCONNEX helps you to avoid downtimes, saving you the need to check on the individual controllers,
pumps and UV systems in your pools. You can control the pH, chlorine and temperature values of controllers
irrespective of your location, and also access the status of other connected components. Whether you wish
to monitor the correct metering of chemicals or the status of disinfection systems, DULCONNEX immediately
informs you by e-mail about every fault or limit violation, thanks to individually configurable alarms.

DULCONNEX continuously logs the water values of your swimming pool installations, making them available
to you in the form of value diagrams and summarised reports. That way you can always ensure a smooth and
carefree swimming pool operation.

., P E@i
.

Complete overview of all your devices and installations — any time and from anywhere.

Reliable saving of your complete value history including alarms and warnings that occur.

Individual alarms by e-mail — Keep up to date at all times.

Continuous logging and automatic reports — Documentation and evidence of correct operation.
Clear visualisation — Graphic display of value and parameter combinations.

Access via the web — Simply use any of your smart devices with an installed browser. You do not need
an additional app nor a permanent link to the connected device.

' The DULCONNEX Platform can be accessed at https://dulconnex.prominent.com. Please contact us
for free access to try out the solution and send us your questions.

‘ulconnexprominent.com

Privacy and data security

The architecture of DULCONNEX is already designed to achieve maximum safety and reliably protect your
data. For example, there is a systematic separation of user-specific data and measured values. In addition,
all measured values are anonymised internally and the entire system is regularly inspected by professional IT
safety service providers for possible safety gaps.

o Examples of relevant safety measures:

Encryption in accordance with the latest state of the art
Multiple redundant data memories
Systematic control of the equipment ownership

01.01.2022 Product Catalogue Volume 2 9
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DULCONNEX: lloT Solution for Digital Fluid Management

Constantly growing portfolio of supported products

We are continuously and relentlessly working to extend our range of solutions. The list below contains just
some of the devices and systems supported as standard to date. We also support the connection of addi-
tional components via flexibly combinable modules with digital or analogue inputs. This enables older devices
(such as the chlorine dioxide system Bello Zon CDLb) or other manufacturers’ components (such as liquid
level gauges, water meters, gas detectors) to be connected.

Controller
DULCOMETER diaLog DACb
AEGIS Il
SlimFLEX 5a

Pumps
gamma/ X
gamma/ XL
DULCOFLEX DFXa
DULCOFLEX DFYa
sigma/ X
DULCOFLEX DF4a

Water treatment and disinfection systems
UV systems DULCODES MP, LP/LP certified/LP F&B/LP-PE
Chlorine dioxide systems Bello Zon CDLb, CDKd and CDVd
Electrolysis system CHLORINSITU lla 60-2500 g/h

Industrial standard signals via dedicated I/0 modules
Digital inputs (relays, with counters too)
Analogue inputs (4...20 mA)

DULCONNEX Gateway

Our DULCONNEX Gateway enables all smart products to be connected to our web-based fluid management
platform.

Using a gateway matched to the relevant product guarantees smooth and reliable operation. The customer
must provide a WiFi access point with an internet connection in order to communicate with the DULCONNEX

Platform.
Suitable for product Order no.
DULCONNEX Gateway AGIb AEGIS I 1098723
DULCONNEX Gateway DACb DULCOMETER dialog 1098756
DACb

|

Gaiboveny
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1.1 Overview of Sensor Technology DULCOTEST

1.1.1 Selection Guide

ProMinent’

Selection guide for pH sensors DULCOTEST

Sensor type Typical applications Remarks pHrange Max. Loading Reference  Dia-
temper- with parti- phragm
ature cles/solid

and max. matterin
pressure the appli-

cation
PHES Drinking water, swimming 1to012 60°C/3  None tolow Ag/AgCl 1x ceramic
pool water bar levels
PHEK Swimming pool water, Plastic sensor shaft for greater 1 to 12 60°C/3  None tolow Ag/AgCl 1x ceramic
aquariums safety during handling, e.g. bar levels
end customers in the private
swimming pool sector
PHEP/ Drinking water, swimming PHEPT with integrated temper- 1 to 12 80°C/6  None tolow Ag/AgCl 1x ceramic
PHEPT pool water, process water ature sensor bar levels with AgCl
reservoir
PHED Process water, electro- Chemically contaminated water, 1to 12 Ag/AgCl 2x ceram-
plating e.g. Cr®*, CN- with AgCl ic; double
reservoir junction
PHEN Chemically contaminated Reference electrolyte is intro- 1t012 80°C/no None to low Ag/AgCl 1x ceramic
water, low-conductivity duced into the sensor using overpres- levels with AgCI
water > 50 yS/cm external bottles and can be sure reservoir
topped up
PHER Industrial and public waste Dirt-repellent PTFE diaphragm 1 to 12 80°C/6 Lowto Ag/AgCl 1x PTFE
water, cooling towers bar medium with AgCl
levels reservoir
PHER-DJ Reverse osmosis Dirt-repellent PTFE diaphragm 1 to 12 80°C/6 Lowto Ag/AgCl 2XPTFE;
(conductivity = 10 uS/ and a double junction to protect bar medium with AgCI double
cm), acid and alkaline the reference system levels reservoir junction
gas scrubbers (without
fluoride, HF), general
applications with chemical
pollution that may attack
the reference system
PHEI Industrial and public waste Long service life thanks to large 1 to 12 80°C/6 Lowto Ag/AgCl 1x PTFE;
water, cooling towers volume of reference electrolyte, bar medium with AgCl 1x ceram-
double junction and large PTFE levels reservoir ic; double
diaphragm, 3/4” NPT screw-in junction
thread
PHEX Suspensions, sludge, Open ring diaphragm 1to12 25°C/16 Mediumto Ag/AgCl Open ring
emulsions bar high levels  with AgCl diaphragm
reservoir
PHEF Media containing fluoride  Special pH glass with increased 0 to 12 50°C/7 Lowto Ag/AgCl 1x HDPE
with low pH values, e.g.  resistance to HF bar medium
etching solutions contain- levels
ing fluoride in electro-
plating
PHEF-DJ Media containing fluoride  Special pH glass with increased 1 to 12 60°C/8 Lowto Ag/AgCl 2xPTFE;
with low pH values, e.g.  resistance to HF bar medium double
gas scrubbers where levels junction
gases containing fluoride
are scrubbed
PHEP-H Process water with high  Special pH glass with increased 3 to 14 80°C/6  Nonetolow Ag/AgCl 1x ceramic
pH values (> pH 12) resistance to high pH values bar levels

Note:All DULCOTEST pH and ORP sensors are made using lead-free glass (RoHS-compliant)

Sensor Technology DULCOTEST
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Sensor Technology DULCOTEST

1.1

Overview of Sensor Technology DULCOTEST

Selection guide for ORP sensors DULCOTEST

Sensor type Typical applications Remarks Material Max. Loading Reference  Dia-
of sensor temper- with parti- phragm
pin ature cles/solid
and max. matter in
pressure the appli-
cation
RHES Pt Drinking water, swimming Platinum 60°C/3  None to low Ag/AgCl 1x ceramic
pool water (Pt) bar levels
RHES Au Swimming pool water ORP sensors with gold elec- Gold (Au) 60°C/3
trodes are not susceptible to bar
hydrogen, which is produced
through the generation of
chlorine by open electrolysis
systems. What’s more, gold
electrodes are well suited to
ozone applications.
RHEK Pt Swimming pool water, Plastic sensor shaft for greater  Platinum 60°C/3  None to low Ag/AgCl 1x ceramic
aquariums safety during handling; e.qg. (P) bar levels
end customers in the private
swimming pool sector
RHEKL Pt Swimming pool water, Horizontal installation is possi- ~ Platinum 60°C/3  None tolow Ag/AgCl 2x ceramic
aquariums ble thanks to two diaphragms ~ (Pt) bar levels
RHEP Pt Drinking water, swimming Platinum 80°C/6  None tolow Ag/AgCl 1x ceramic
pool water, process water (Pt) bar levels with AgCI
reservoir
RHEP Au Drinking water, swimming ORP sensors with gold elec- Gold (Au) 80°C/6  None to low Ag/AgCl 1x ceramic
pool water, process water trodes are not susceptible to bar levels with AgCI
hydrogen, which is produced reservoir
through the generation of
chlorine by open electrolysis
systems
What’s more, gold electrodes
are well suited to ozone appli-
cations
RHEN Pt Chemically contaminated  Reference electrolyte is intro- ~ Platinum 80°C/no None to low Ag/AgCl 1x ceramic
water duced into the sensor using (P overpres- levels with AgCI
Low-conductivity water >  external bottles and can be sure reservoir
50 uS/cm topped up
RHER Pt Industrial and public waste Dirt-repellent PTFE diaphragm  Platinum 80°C/6 Low to Ag/AgCl 1x PTFE
water, cooling towers PY) bar medium with AgCl
levels reservoir
RHER-DJ Reverse osmosis (con- Dirt-repellent PTFE diaphragm  Platinum 80°C/6 Lowto Ag/AgCl 2XPTFE;
ductivity = 10 pS/cm) and a double junction to protect (Pt) bar medium with AgCI double
General applications with  the reference system levels reservoir junction
chemical pollution that
may attack the reference
system
RHEIC Industrial and public waste Long service life thanks to large Platinum 80°C/6 Lowto Ag/AgCl 1x PTFE;
water, cooling towers volume of reference electrolyte, (Pt) bar medium with AgCI 1x ceram-
double junction and large PTFE levels reservoir ic; double
diaphragm junction
3/4” NPT screw-in thread
RHEX Suspensions, sludge, Open ring diaphragm Platinum 25°C /16 Mediumto Ag/AgCl Open ring
emulsions (Pt) bar high levels  with AgCl diaphragm
reservoir
Note:All DULCOTEST pH and ORP sensors are made using lead-free glass (RoHS-compliant)
12 Product Catalogue Volume 2 01.01.2022



1.1

Overview of Sensor Technology DULCOTEST

Selection guide for DULCOTEST amperometric sensors

Measured variable Applications Graduated meas- Connection to Sensor type
uring ranges DULCOMETER
Free chlorine Drinking water, swimming pool water 0.01-100 mg/I D1C, DAC CLE 3-mA-xppm, CLE
3.1-mA-xppm
Free chlorine Process and waste water 10 - 200 mg/I D1C, DAC CLR 1-mA
Free chlorine Drinking water, swimming pool water 0.01 - 10 mg/! DULCOMARIN CLE 3-CAN-P-xppm,
CLE 3.1-CAN-P-xppm
Free chlorine Swimming pool, unpolluted drinking and ~ 0.02-10 mg/I D1C, DAC, AEGIS I CLO 1-mA-xppm
process water, in situ electrolysis (without
diaphragm), in the event of film formation
with hydrodynamic cleaning
Free chlorine Swimming pool, unpolluted drinking and  0.01-10 mg/I DULCOMARIN CLO 1-CAN-P-xppm
process water, in situ electrolysis (without
diaphragm), in the event of film formation
with hydrodynamic cleaning
Free chlorine Hot water up to 70 °C (legionella), in situ~ 0.02-2 mg/I D1C, DAC, AEGIS Il  CLO 2-mA-2ppm
electrolysis, in the event of film formation
together with hydrodynamic cleaning
Free chlorine Drinking water, swimming pool water 0.01-50 mg/I DMT CLE 3-DMT-xppm
Free chlorine Drinking water, swimming pool water 0.05-5 mg/I COMPACT CLB 2-pA-xppm
Free chlorine Drinking water, swimming pool water 0.05-5 mg/I COMPACT CLB 3-pA-xppm
Free chlorine Cooling, process and waste water, water  0.01-10 mg/I D1C, DAC, AEGIS Il CBR 1-mA-xppm
with higher pH values (stable); sea water
(free chlorine exists as bromine)
Total available chlo- Swimming pool water with organic chlo-  0.02 - 10 mg/I D1C, DAC, AEGIS Il CGE 3-mA-ppm
rine / free chlorine rine disinfectants and in-situ electrolysis
(without diaphragm)
Total available chlo- Swimming pool water with organic chlo-  0.01-10 mg/I DULCOMARIN CGE 3-CAN-P-xppm
rine / free chlorine rine disinfectants and in-situ electrolysis
(without diaphragm)
Total chlorine Drinking water, process water and waste  0.01-20 mg/I D1C, DAC, AEGIS Il CTE 1-mA-xppm
water
Total chlorine Drinking water, process water and waste  0.01-10 mg/I DMT CTE 1-DMT-xppm
water
Total chlorine Drinking water, process water and waste  0.01-10 mg/I DULCOMARIN CTE 1-CAN-P-xppm
water
Combined chlorine Swimming pool water 0.02-2 mg/I DAC CTE 1-mA-2 ppm + CLE
3.1-mA-2 ppm
Combined chlorine Swimming pool water 0.01-10 mg/I DULCOMARIN CTE 1-CAN-P-xppm +
CLE 3.1-CAN-xppm
Total available bro- Cooling water, waste water, swimming 0.01-10 mg/I D1C, DAC BCR 1-mA (replaces
mine pool water, spa pool water, bromine with earlier type BRE 1)
BCDMH
Total available bro- Cooling water, swimming pool water, 0.02-10 mg/Il DULCOMARIN BRE 3-CAN-10ppm
mine spa pool water with organic or inorganic
bromine compounds
Free + combined Cooling water, process water, waste wa-  0.02-20 mg/I D1C, DAC, AEGIS I CBR 1-mA-xppm
bromine ter, water with higher pH values (stable);
sea water
Free + combined Cooling water, process water, waste wa-  0.02-20 mg/I DULCOMARIN CBR 1-CAN-P-10 ppm
bromine ter, water with higher pH values (stable);
sea water
Chlorine dioxide Drinking water 0.01-10 mg/I D1C, DAC CDE 2-mA-xppm
Chlorine dioxide Bottle washing system 0.02-2 mg/I D1C, DAC CDP 1-mA-xppm
Chlorine dioxide Hot water up to 60 °C, cooling water, 0.01-10 mg/l D1C, DAC, CDP 1-mA-xppm, CDR
waste water, irrigation water DULCOMARIN 1-CAN-xppm
Chlorite Drinking water, washing water 0.02-2 mg/I| D1C, DAC, CLT 1-mA-xppm, CLT
DULCOMARIN 1-CAN-xppm
Ozone Drinking water, swimming pool water 0.02-2 mg/| D1C, DAC OZE 3-mA-2 ppm
Ozone Process water, cooling water 0.01-10 mg/I D1C, DAC OZR 1-mA-xppm
Dissolved oxygen Clarification plant aeration tanks, fish 0.1-20 mg/I D1C, DAC DO 3-mA-xppm

farming, drinking water, surface water

01.01.2022

Product Catalogue Volume 2

ProMinent’

Sensor Technology DULCOTEST




ProMinent

Sensor Technology DULCOTEST

1.1

Overview of Sensor Technology DULCOTEST

Measured variable Applications Graduated meas- Connection to Sensor type
uring ranges DULCOMETER

Dissolved oxygen Clarification plant aeration tanks 0.1-10 mg/I D1C, DAC DO 2-mA-xppm
Peracetic acid CIP (cleaning in place), aseptic foodstuff ~ 1-2000 mg/I D1C, DAC, AEGIS Il PAA 1-mA-xppm

filling
Peracetic acid Waste water, low concentrations 0.02-20 mg/I D1C, DAC PAA 2-3E-mA-xppm
Hydrogen peroxide Clear water, fast control 1-2000 mg/I DAC PEROX-H2.10
Hydrogen peroxide Process water, swimming pool water 20-2000 mg/I D1C, DAC PER1-mA-2000 ppm
Hydrogen peroxide Swimming pool water, plant irrigation 0.2-500 mg/I D1C, DAC PEROX H-3E-mA-xppm

water, low concentrations

Conductivity sensor selection guide

Conductivity > 20 mS/cm and/or film-forming medium and/or chemically aggressive medium

yes O

inductive conductivity measurement

Compact controller can be used in the application?

yes

Do the following conditions exist?

aggressive chemicals,

with the exception of lyes and/or
Temperatures > 80 °C and/or
measured value < 200 uS/cm

1 ho

Type ICT 8

for installation in pipes
with adapter accessory,
for immersion with
immersion fitting

O

Measuring range

no

conductive conductivity measurement

Further selection according to summary table:

Material (chemical compatibility)

Temperature

hydraulic process connection
electrical connection
Compatibility of measuring and control

units

accessory
yes no
Series ICT 2 Type ICT 5 Product ranges LF, LMP, CK, CCT
Installation in pipes for installation
with stainless steel in pipes
flange accessory Type ICT 5-
For immersion with for immersion
accessory:
immersion fitting
IMA -ICT 2
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Amperometric Sensors DULCOTEST

Amperometric Sensors for Chlorine, Bromine, Chlorine Dioxide, Chlorite,

Ozone, Dissolved Oxygen, Peracetic Acid and Hydrogen Peroxide

The advantages at a glance:

12 measuring parameters available with analogue design, each for simple installation to the same fittings
and controllers

Application-specific sensor models permit optimum operation with varying process conditions

Efficient process management by means of precise measurement in real-time

Amperometric measuring principle means no interference caused by turbidity or discolouration
Diaphragm-covered measuring electrodes ensure reliable operation and long service life even under ad-
verse and variable process conditions

Note the following points for optimum operation of amperometric sensors:

Use of DULCOMETER controllers

Installation only in ProMinent bypass fittings type BAMa, DGMa or DLG |II
Specified flow between 30...60 I/h

Chlorine measurement only with stable pH

Regular calibration with a photometer (e.g. types DT)

Important:

No amperometric sensors are electrically isolated. When using with external devices (e.g. PLC), ensure that
the supply voltage and analogue input signal are electrically isolated.
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1.2  Amperometric Sensors DULCOTEST

-
N
N

DULCOTEST Sensors for Chlorine

Different forms of dissolved chlorine are present in water:

Free (effective) chlorine:

Combined chlorine:

Total chlorine:

Total available chlorine (or-
ganic combined chlorine):

Applications:

Device connection:

Cl,, HOCI (hypochlorous acid), OCI- (hypochlorite) recommended sensors:
Types CLE, CLO, CLB, CBR, CGE 3, reference method: DPD1

Mono-, di-, trichloroamine. The measuring result of the type for free chlo-
rine is subtracted from the measurement result of type CTE (total chlorine).
Reference method: DPD4 minus DPD1

Total of free and combined chlorine; recommended sensor: Type CTE,
reference method DPD4

Chlorine bound to (iso)cyanic acid/isocyanurate and the free (effective)
chlorine resulting from it; recommended sensor: Type CGE, reference
method DPD1

Chlorine measurement in drinking, swimming pool, cooling, process and
waste water or water of comparable quality, as well as sea/salt water with
up to 15% chloride content. For chlorine measurements at high pH values
(8...9.5), we recommend sensor types CGE and CTE for total chlorine and
total available chlorine. We recommend sensor types CBR, CGE 3, CLO
and CLB for measuring free chlorine with high pH values

Do not use sensors CLE CLO, CLB and CBR in the presence of isocy-
anuric acid/chlorine stabilisers! Types CLE 3.1, CBR, CTE and CGE 2
operate incorrectly when chlorinating using electrolysis processes without
a diaphragm. Sensors with the designation -mA are used for controllers
D1Cb, DAC and DULCOMARIN. A selection of the mA sensors is also
compatible with the AEGIS Il device. Sensors with the type designation
-4P are used for the earlier WS controllers and for metering pumps with
integral chlorine controllers. Sensors with the designation DMT are used
for DMT transducers. Sensors with the designation CAN are used with the
swimming pool controller DULCOMARIN. Sensors CLB 1 and CLB 2 with
the designation -pA do not have a signal transformer and only work with
the Compact controller.
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Amperometric Sensors DULCOTEST

Selection Guide

CLE3/ CLE3.1 CLO1 CLO2 CLB2/ CBR1 CGE3 CTE1 BCR 1
[CLR 1] CLB 3
Measured Free chlorine X, [X] X X X X X* X
variable
Total available chlorine X
(cyanuric acid derivatives)
Total chlorine X X
Selectivity of Raised X
free chlorine
Yes X, [X] X X X X X
No X X
Application  Public swimming pools X X
Private swimming pools X X
Drinking water X X X X X X
Cooling water X X
Waste water x] X X
Disinfectant Chlorine gas, hypochlorite, | x, [X] X X X X X X X
electrolysis (with dia-
phragm)
Electrolysis (without dia- X, [X] X X X X
phragm)
Cyanuric acid derivatives X
containing chlorine
BCDMH X
Specifica- Measuring range [ppm] 0.01- 0.01-10 0.02-10 0.02-2 0.05-5 0.01-10 0.02-10 0.01-10 0.01 -
tions 100, 10
[10-200]
pH range 55-80 55-80 5090 5090 5090 5095 5595 5595 50-
€5
Temperature [°C] 5-45 5-45 5-45 5-70 5-45 5-9.5 5-45 5-45 5-45
Max. pressure [bar] 1 1 8 8 8 1 3 3 1
Installation ~ Open drain X X X X X X X X X
Direct installation in the X X X
circuit
as well as free and combined bromine (see as well as total available bromine (see Chap.
Chap. 1.3.6: “Bromine Sensors”) 1.3.6: “Bromine Sensors”)
***in combination with the sensor for free chlorine ™ and pools on cruise ships
type CBR 1 for determining combined chlorine
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Amperometric Sensors DULCOTEST
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DULCOTEST Sensors for Free Chlorine

Sensor for Free Chlorine CLE 3-mA

/ Standard sensor for measuring free chlorine in clear water. For operation on controllers with 4-20 mA input

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)
Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the

water

Measured variable
Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process
Process integration
Sensor fitting
Controllers

Typical applications

Resistance to
Measuring principle, technology

Free chlorine with a pH value < 8

DPDA1

55...8.0

5...45°C

1.0 bar

DGMa, DLG IlI: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated
Free chlorine as against combined chlorine, even if there

is not an excess of it

Chlorine gas, hypochlorite, electrolysis with diaphragm,
disinfectants with organic chlorine, e. g. based on cya-

nuric acid, are unsuitable

Bypass: open sample water outlet

BAMa, DGMa, DLG I
D1C, DAC, AEGIS I

CLE 3-mA-0,5 ppm: potable water; CLE 3-mA-2.0/10
ppm: swimming pools (surfactant-free).
Salts, acids, alkalis. Not surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
CLE 3-mA-0.5 ppm 0.01...0.5 mg/l 792927
CLE 3-mA-2 ppm 0.02...2.0 mg/l 792920
CLE 3-mA-5 ppm 0.05...5.0 mg/l 1033392
CLE 3-mA-10 ppm 0.10...10.0 mg/I 792919
CLE 3-mA-20 ppm 0.20...20.0 mg/I 1002964
CLE 3-mA-50 ppm 0.50...50.0 mg/I 1020531
CLE 3-mA-100 ppm 1.00...100.0 mg/I 1022786

Chlorine sensors complete with 100 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-

ing DLG Il
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1.2  Amperometric Sensors DULCOTEST

Sensor for Free Chlorine CLE 3.1-mA

ProMinent’

/ Sensor for the measurement of free chlorine in clear water with higher selectivity towards combined chlo-
rine. For use on controllers with 4-20 mA input

Your Benefits

Measured variable: free chlorine, no cross-sensitivity to combined chlorine (chloramines), even if there is an

excess of it

Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the

water

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process
Process integration
Sensor fitting

Controllers
Typical applications

Resistance to

Measuring principle, technology

Free chlorine (hypochlorous acid HOCI) with high levels
of combined chlorine; for determining the combined
chlorine with a DAC controller and sensor for total chlo-
rine type CTE 1-mA

DPDA

5.5...8.0

5...45°C

1.0 bar

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Free chlorine as against combined chlorine, even if there
is an excess of it

Chlorine gas, hypochlorite, electrolysis with diaphragm,
disinfectants with organic chlorine, e. g. based on cya-
nuric acid, are unsuitable

Bypass: open sample water outlet

BAMa, DGMa, DLG llI

D1C

Potable water with higher volumes of combined
chlorine, swimming pools. To determine the combined
chlorine from the difference: Total chlorine minus free
chlorine in the controller DAC.

Salts, acids, alkalis. Not surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CLE 3.1-mA-0.5 ppm
CLE 3.1-mA-2 ppm
CLE 3.1-mA-5 ppm
CLE 3.1-mA-10 ppm

0.01...0.5 mg/l 1020530
0.02...2.0 mg/l 1018369
0.05...5.0 mg/I 1019398

0.10...10.0 mg/! 1018368

Chlorine sensors complete with 100 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-

ing DLG Il
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Sensor for Free Chlorine CLE 3-DMT

Standard sensor for measuring free chlorine in clear water. For operation on ProMinent transmitters type

DMT

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)
Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the

water
25
Measured variable free chlorine
b Reference method DPD1
pH-range 5.5...8.0
Temperature 5...45°C
Max. pressure 1.0 bar
Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)
Supply voltage 3.3VDC (5P)
Output signal 0...1 V DC, uncalibrated, not temperature-compensat-
169 ed, not electrically isolated
Temperature measurement About the integrated Pt 1000. The temperature com-
pensation is carried out in DMT.
Selectivity Free chlorine as against combined chlorine, even if there
is not an excess of it
Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm,
disinfectants with organic chlorine, e. g. based on cya-
v nuric acid, are unsuitable
Process integration Bypass: open sample water outlet
Sensor fitting BAMa, DGMa, DLG Il
Controllers DMT
Typical applications CLE 3-mA-0,5 ppm: potable water; CLE 3-mA-2.0/10
ppm: swimming pools (surfactant-free).
Resistance to Salts, acids, alkalis. Not surfactants
Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered
Measuring range Order no.
CLE 3-DMT-5 ppm 0.01...5.0 mg/I 1005511
CLE 3-DMT-50 ppm 0.10...50.0 mg/I 1005512
Chlorine sensors complete with 100 ml of electrolyte
A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG IIl.
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Sensor for Free Chlorine CLE 3-CAN-P

/ Standard sensor for measuring free chlorine in clear water. For use on controllers with CAN-bus connec-

tion

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)
Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the

water

Operation on the CAN-bus with all the associated benefits

Measured variable
Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity

253 Disinfection process
Process integration
Sensor fitting
Controllers

Typical applications

Resistance to

q Measuring principle, technology

free chlorine

DPDA

5.5...8.0

5...45°C

1.0 bar

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

Via CAN-interface (11 - 30 V)

Uncalibrated, temperature compensated, electrically
isolated

Free chlorine as against combined chlorine, even if there
is not an excess of it

Chlorine gas, hypochlorite, electrolysis with diaphragm,
disinfectants with organic chlorine, e. g. based on cya-
nuric acid, are unsuitable

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

DULCOMARIN

CLE 3-mA-0,5 ppm: potable water; CLE 3-mA-2.0/10
ppm: swimming pools (surfactant-free).

Salts, acids, alkalis. Not surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CLE 3-CAN-P-10 ppm

0.01...10.0 mg/l 1083209

Chlorine sensors complete with 100 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-

ing DLG IlI.
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v

Sensor for Free Chlorine CLE 3.1-CAN-P

Sensor for the measurement of free chlorine in clear water with higher selectivity towards combined chlo-
rine. For use on controllers with CAN-bus connection

Your Benefits

Measured variable: free chlorine, no cross-sensitivity to combined chlorine (chloramines) even if there is an

excess of it

Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the

water

Operation on the CAN-bus with all the associated benefits

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration
Sensor fitting
Controllers

Typical applications

Resistance to

Free chlorine with high levels of combined chlo-

rine; for determining the combined chlorine with a
DULCOMARIN and sensor for total chlorine type CTE
1-CAN

DPDA

5.5...8.0

5...45°C

1.0 bar

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

Via CAN-interface (11 =30 V)

Uncalibrated, temperature compensated, electrically
isolated

free chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
disinfectants with organic chlorine, e. g. based on cya-
nuric acid, are unsuitable

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

DULCOMARIN

Drinking water with higher levels of combined chlorine;
swimming pool. To determine the combined chlorine
from the difference: Total chlorine minus free chlorine in
the controller DULCOMARIN.

Salts, acids, alkalis. Not surfactants

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Order no.
1083584

Measuring range
0.01...10.0 mg/I

CLE 3.1-CAN-P-10 ppm

Chlorine sensors complete with 100 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG Il
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Sensor for Free Chlorine CLO 1-mA

/ Sensor for the measurement of free chlorine in clear water even when using electrolysis processes for
disinfection, up to 45 °C (1 bar) or 8 bar (25 °C). For operation with controllers with 4-20 mA input. Also
suitable for use in film-forming water with optional “hydrodynamic cleaning”.

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)

Use when sample water is returned to the process line

Use at higher pressures

Minimisation of faults by electrolysis systems in which the electrodes are immersed directly into the sample
water (without diaphragm) by an open sensor (no diaphragm) and gold electrodes

Measurement of free chlorine up to pH 9

Also suitable for use in fim-forming water with optional “hydrodynamic cleaning”.

Measured variable
Reference method
pH-range
Temperature

Max. pressure
Flow

)
=2
o
S

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration

L
224

Sensor fitting

Controllers
Typical applications

Resistance to
Measuring principle, technology

free chlorine

DPD1

5.0...9.0

5...45°C

8.0 bar (25 °C)

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
electrolysis without diaphragm with electrodes in the
process

Bypass: open outlet or return of the sample water into
the process ling, inline: direct installation into the tubes
with the INLI fitting

BAMa: up to 7 bar/20 °C

DGMa up to 6 bar/30 °C

DLG Il up to 1 bar/55 °C

INLI'up to 7 bar/40 °C

D1C, DAC, AEGIS Il

Swimming pools, uncontaminated potable water and
process water, and can also be used together with
diaphragm-free electrolysis processes. Can also be
used in conjunction with hydrodynamic cleaning even in
biofilm-forming water, or water containing lime, iron or
manganese.

Surfactants, films with using hydrodynamic cleaning
Amperometric, 3 electrodes, no diaphragm

Measuring range Order no.

CLO 1-mA-2 ppm 0.02...2.0 mg/l 1033871

CLO 1-mA-10 ppm 0.10...10.0 mg/I 1033870

Accessories for hydrodynamic cleaning

Order no.

Cleaning set CLO/DGMa with flow nozzle CLO for DGMa and cleaning 1104286
balls (approx. 100)

Flow nozzle CLO 1104264

Cleaning balls (approx. 100) 1104267

Retrofit kit: hydrodynamic cleaning for the bypass fitting BAMa 1113881
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1.2  Amperometric Sensors DULCOTEST

Sensor for Free Chlorine CLO 1-CAN-P

/ Sensor for the measurement of free chlorine in clear water even when using electrolysis processes for
disinfection, up to 45 °C (1 bar) or 8 bar (25 °C). For use on controllers with CAN-bus connection. Also
suitable for use in film-forming water with optional “hydrodynamic cleaning”.

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)
Use with return of the sample water to the process line

Use at higher pressures

Minimisation of faults by electrolysis systems in which the electrodes are immersed directly into the sample
water (without diaphragm) by open sensor (no diaphragm) and gold electrodes

Measurement of free chlorine up to pH 9

Also suitable for use in fim-forming water with optional “hydrodynamic cleaning”.

é Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration

W Sensor fitting

Controllers

Typical applications

Resistance to

Measuring principle, technology

Free chlorine

DPDA

5.0...9.0

5...45°C

8.0 bar (25 °C)

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

11...30 V (via CAN interface)

Digital (CANopen), uncalibrated, temperature-compen-
sated, electrically isolated

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
electrolysis without diaphragm with electrodes in the
process

Bypass: open outlet or return of the sample water into
the process line, inline: direct installation into the tubes
with the INLI fitting

BAMa: up to 7 bar/20 °C

DGMa up to 6 bar/30 °C

DLG Il up to 1 bar/55 °C

INLI up to 7 bar/40 °C

DULCOMARIN 3, DULCOMARIN I only with hardware
after 06.02.2014 from software version 3035 or later
Swimming pools, uncontaminated potable water and
process water, and can also be used together with
diaphragm-free electrolysis processes. Can also be
used in conjunction with hydrodynamic cleaning even
in water that forms biofilms, or containing lime, iron or
manganese.

Salts, acids, lyes, surfactants, films of dirt, flms when
using hydrodynamic cleaning

Amperometric, 3 electrodes, no diaphragm

Measuring range Order no.

CLO 1-CAN-P-10 ppm

0.10...10.0 mg/I 1083134

Accessories for hydrodynamic cleaning

Order no.
Cleaning set CLO/DGMa with flow nozzle CLO for DGMa and cleaning 1104286
balls (approx. 100)
Flow nozzle CLO 1104264
Cleaning balls (approx. 100) 1104267
Retrofit kit: hydrodynamic cleaning for the bypass fitting BAMa 1113881
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Sensor for Free Chlorine CLO 2-mA

Sensor for the measurement of free chlorine in clear water even when using electrolysis processes for
disinfection, up to 70 °C or 8 bar (25 °C). For operation with controllers with 4-20 mA input. Also suitable
for use in film-forming water with optional “hydrodynamic cleaning”.

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)
Use when sample water is returned to the process line

Use at higher pressures/temperatures
Minimisation of faults by electrolysis systems in which the electrodes are immersed directly into the sample

water (without diaphragm) by an open sensor (no diaphragm) and gold electrodes

Measurement of free chlorine up to pH 9

Also suitable for use in fim-forming water with optional “hydrodynamic cleaning”

Measured variable
Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration

Sensor fitting

Controllers
Typical applications

Resistance to

Measuring principle, technology

Free chlorine

DPDA

5.0...9.0

5...70°C

8.0 bar (25 °C)

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
electrolysis without diaphragm with electrodes in the
process

Bypass: open outlet or return of the sample water into
the process line, inline: direct installation into the tubes
with the INLI fitting

BAMa: up to 3 bar/70 °C

DGMa up to 1 bar/60 °C

DLG Il up to 1 bar/55 °C

INLI'up to 2 bar/70 °C

D1C, DAC, AEGIS I

Hot water up to 70 °C, combating legionella, uncontam-
inated potable water and industrial service water, can
also be used together with diaphragm-free electrolysis
processes.

Surfactants, films with using hydrodynamic cleaning
Amperometric, 3 electrodes, no diaphragm

Measuring range Order no.

CLO 2-mA-2 ppm

0.02...2.0 mg/l 1033878

Accessories for hydrodynamic cleaning

Order no.
Cleaning set CLO/DGMa with flow nozzle CLO for DGMa and cleaning 1104286
balls (approx. 100)
Flow nozzle CLO 1104264
Cleaning balls (approx. 100) 1104267
Retrofit kit: hydrodynamic cleaning for the bypass fitting BAMa 1113881
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Sensor for Free Chlorine CLB 2-pA

Cost-effective, simple sensor for the measurement of free chlorine in clear water, even with a changing
media temperature. Use even when electrolysis processes are used for disinfection at up to 45 °C/3 bar.

For operation with the Compact controller DCCa

Your Benefits

Measured variable: free chlorine, no significant cross sensitivity to combined chlorine (chloramines)
Cost-effective due to its simple construction without separate wear parts

Simple, cost-effective maintenance without handling of the diaphragm caps

Minimisation of faults by electrolysis systems without diaphragm in which the electrodes are immersed
directly into the sample water by an open sensor (no diaphragm)

Measurement of free chlorine up to pH 9 and use at high pressure of up to 8 bar by the absence of a

diaphragm

Measured variable
Measuring range

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process
Process integration

Sensor fitting

free chlorine

0.05 - 5.0 mg/l, can be used for short-term shock chlo-
rination up to 10 mg/!

DPDA

5.0...9.0

5...45°C

3.0 bar

DGMa, DLG lII: 60...80 I/h

BAMa: 5...100 I/h (depending on design)

Only for compact controllers

Non-ampilified primary current signal, not tempera-
ture-compensated, uncalibrated, not electrically isolated
Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
electrolysis without diaphragm with electrodes in the
process

Bypass: open sample water outlet, inline: direct installa-
tion into the pipework

BAMa, DGMa, DLG Il

>
12 Controllers Compact controller
Typical applications Swimming pools, potable water, can also be used with
membrane-free chlorine production electrolysis process-
es, even with varying media temperatures.
Resistance to surfactants
Measuring principle, technology Amperometric, 3 electrodes, no diaphragm
Measuring range Order no.
CLB 2-pA-5 ppm 0.05...5.0 mg/| 1038902
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Sensor for Free Chlorine CLB 3-pA

Cost-effective, simple sensor for the measurement of free chlorine in clear water when the media temper-
ature is constant. Use even when electrolysis processes are used for disinfection at up to 45 °C/3 bar. For

operation with the Compact controller DCCa

Your Benefits

Measured variable: free chlorine, no significant cross-sensitivity to combined chlorine (chloramines)
Cost-effective due to its simple construction without separate wear parts

Simple, cost-effective maintenance without handling of the diaphragm caps

Minimisation of faults by electrolysis systems without diaphragm in which the electrodes are immersed
directly into the sample water by an open sensor (no diaphragm)

Measurement of free chlorine up to pH 9 and use at high pressure of up to 8 bar thanks to the absence of

a diaphragm
Suitable for sea water

Measured variable
Measuring range

free chlorine
0.05 - 5.0 mg/l: linear, can be used for shock chlorina-
tion up to 10.0 mg/I

ProMinent’

Reference method DPD1
pH-range 5.0...9.0
Electrolytic conductivity 0.05...50 mS/cm
Temperature 5...45°C
Max. pressure 3.0 bar
Flow DGMa, DLG lII: 60...80 I/h
BAMa: 5...100 I/h (depending on design)
Supply voltage Only for compact controllers
120 Output signal Non-amplified primary current signal, not tempera-
ture-compensated, uncalibrated, not electrically isolated
Temperature measurement None
Selectivity Free chlorine as against combined chlorine
Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm,
electrolysis without diaphragm with electrodes in the
process
! Process integration Bypass: open sample water outlet, inline: direct installa-
12 tion into the pipework; fixed or replaceable (replaceable
fitting)
Sensor fitting BAMa, DGMa, DLG Il
Electrical Connection Fixed cable, 1 m, 4 wires with cable end sleeves
Controllers Compact controller
Typical applications Swimming pools, potable water, sea water; also suitable
for use with diaphragm-free electrolysis processes for
chlorine generation.
Resistance to surfactants
Measuring principle, technology Amperometric, 3 electrodes, no diaphragm
Measuring range Order no.
CLB 3-pyA-5 ppm 0.05...5.0 mg/I 1104626
-
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Sensor for Free Chlorine CBR 1-mA

Sensor for free chlorine and bromine in contaminated water, also suitable for high pH values of up to 9.5.

For use with controllers with 4-20 mA input

Your Benefits

Measured variable: free chlorine as well as free and combined bromine (bromamines)
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt and biofilms by electrolyte with antimicrobial effect and large-pore diaphragm
Use at high pH value of up to 9.5 by optimisation of the electrolyte diaphragm system

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration
Sensor fitting
Controllers

Typical applications

Resistance to

Measuring principle, technology

free chlorine, free bromine, combined bromine, DBDMH
(1,3-dibrom-5,5-dimethyl-hydantoin)

DPDA

5...9.5

1...40°C

1.0 bar

DGMa: 20...80 I’h

DLG Ill: 40...100 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
bromide + hypochlorite, DBDMH

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

D1C, DAC, AEGIS II

Cooling water, process water, waste water, water with
higher pH values (stable pH), contaminated swimming
pool water. Contaminated swimming pool water. In
swimming pools to determine the combined chlorine
from the difference: Total chlorine minus free chlorine.
Raw water for drinking water treatment.

Salts, acids, alkalis, surfactants, dirt films
Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CBR 1-mA-0.5 ppm
CBR 1-mA-2 ppm
CBR 1-mA-5 ppm
CBR 1-mA-10 ppm

0.01...0.5 mg/l * 1038016
0.02...2.0 mg/ * 1038015
0.05...5.0 mg/l * 10562138
0.10...10.0 mg/l * 1038014

*

Measuring range based on chlorine. When measuring bromine, the lower and upper limit of the measur-

ing range are increased by the factor 2.25, therefore for example CBR 1-mA-0.5ppm: 0.02 ...1.1 ppm.
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Sensor for Free and Combined Bromine CBR 1-CAN-P

ProMinent’

/ Sensor for free chlorine and bromine in contaminated water, also suitable for high pH values of up to 9.5.
For use on controllers with CAN-bus connection.

Your Benefits

Measured variable: free chlorine as well as free and combined bromine (bromamines)
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt and biofilms by electrolyte with antimicrobial effect and large-pore diaphragm
Use at high pH value of up to 9.5 by optimisation of the electrolyte diaphragm system

@25
Measured variable free chlorine, free bromine, combined bromine, DBDMH
(1,3-dibrom-5,5-dimethyl-hydantoin)

Reference method DPDA1

] pH-range 5..9.5
Temperature 1...40 °C
Max. pressure 1.0 bar
Flow DGMa: 20...80 I/h

DLG Ill: 40...100 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 11...30 V DC (via CAN interface)

Output signal Digital (CANopen), uncalibrated, temperature-compen-
sated, electrically isolated

Selectivity Free chlorine as against combined chlorine

257 Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm,

bromide + hypochlorite, DBDMH

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG Il

Controllers DULCOMARIN 3, DULCOMARIN Il only with hardware
after 06.02.2014 from software version 3035 or later

Typical applications Cooling water, process water, waste water, water with

higher pH values (stable pH), contaminated swimming
pool water. Contaminated swimming pool water. In

3 swimming pools to determine the combined chlorine
from the difference: Total chlorine minus free chlorine.
Y Raw water for drinking water treatment.
Resistance to Dirt films, biofims, surfactants
Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
CBR 1-CAN-P-10ppm 0.01...10.0 mg/l 1083135

Sensor Technology DULCOTEST
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Sensor for Free Chlorine CLR 1-mA

Sensor for free chlorine above 10 ppm in contaminated washing water for use with controllers with 4-20
mA input

Your Benefits

Measured variable free chlorine for high concentrations of up to 1,000 ppm
Diaphragm-covered sensor prevents faults caused by changing flow or ingredients in the water
Resistance to films of dirt by pore-free diaphragm

Measured variable free chlorine

Reference method DPDA1

pH-range 5.5...8.0

Temperature 5...45°C

Max. pressure 1.0 bar

Flow DGMa, DLG llI: 40...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Selectivity Free chlorine as against combined chlorine

Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG Il

Controllers D1C

Typical applications Salad, vegetable and poultry washing water, contami-
nated process and waste water.

Resistance to Salts, acids, alkalis, surfactants, dirt films

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
CLR 1-mA-200 ppm 10.0...200 mg/I 1047978

Important note: Measuring range from 10.0 ... 1,000 mg/l on request

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG Il
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DULCOTEST Sensors for Total Available Chlorine

Sensor for total available and free chlorine CGE 3-mA

/ Sensor for total available chlorine, such as derivatives of chloro(iso)cyanuric acid, without disturbance
when used in swimming pools where disinfection is provided by electrolysis processes. Also suitable for
use as a sensor for free chlorine. For operation with controllers with 4-20 mA input

Your Benefits

Measured variable: total available chlorine, for instance disinfectant with organic chlorine, such as deriva-
tives of chloro(iso)cyanuric acid

Measured variable: free chlorine without interference with the presence of cyanuric acid

Gold electrode to prevent faults by products from electrolysis processes where the electrodes are im-
mersed directly into the sample water (without diaphragm)

Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the
water

Hydrophilic diaphragm guarantees the permeability of chloro(iso)cyanuric acid derivatives towards the
measuring electrodes

The special reaction system of the electrolyte allows the total available chlorine to be determined and use
at a high pH of up to0 9.5

@25

Measured variable Free chlorine and total available chlorine: Total of organ-
ically bound chlorine (e.g. bound to cyanuric acid) and
free chlorine

Reference method DPD1

pH-range 5.5...95

Temperature 5...45°C

Max. pressure 3.0 bar

Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Selectivity total available chlorine and free chlorine as against com-
bined chlorine (chloramines)

Disinfection process Disinfectants with organic chlorine, e.g. based on cya-
nuric acid, chlorine gas, hypochlorite, electrolysis

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG Il

Controllers D1C, DAC, AEGIS II

Typical applications Swimming pool water; combined disinfection processes
with chloro(iso)cyanuric acid derivatives and electrolysis.

Water of a similar quality to potable water with a higher
pH of up to 9.5.

Resistance to Surfactants, cyanuric acid

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CGE 3-mA-2 ppm 0.02...2.0 mg/l 1047959
CGE 3-mA-10 ppm 0.10...10.0 mg/! 1047975

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG Il
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Sensor for total available and free chlorine CGE 3-CAN-P

Sensor for total available chlorine, such as derivatives of chloro(iso)cyanuric acid when used in swimming
pools. Also suitable for use as a sensor for free chlorine. For use on controllers with CAN-bus connection

Your Benefits

Measured variable: total available chlorine, for instance disinfectant with organic chlorine, such as deriva-
tives of chloro(iso)cyanuric acid

Measured variable: free chlorine without interference with the presence of cyanuric acid

Gold electrode to prevent faults by products from electrolysis processes where the electrodes are im-
mersed directly into the sample water (without diaphragm)

Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or substances in the
water

Hydrophilic diaphragm guarantees the permeability of chloro(iso)cyanuric acid derivatives towards the
measuring electrodes

The special reaction system of the electrolyte allows the total available chlorine to be determined and use
at a high pH of up to 9.5

Operation on the CAN-bus with all the associated benefits

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process
Process integration

Sensor fitting
Controllers

Typical applications

Resistance to

Measuring principle, technology

Free chlorine and total available chlorine: Total of organ-
ically bound chlorine (e.g. bound to cyanuric acid) and
free chlorine

DPDA

5.5...95

5...45°C

3.0 bar

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

Via CAN interface (11 — 30 V DC)

Uncalibrated, temperature compensated, electrically
isolated

total available chlorine and free chlorine as against com-
bined chlorine (chloramines)

Disinfectants with organic chlorine, e.g. based on cya-
nuric acid, chlorine gas, hypochlorite, electrolysis
Bypass: open sample water outlet

BAMa, DGMa, DLG llI

DULCOMARIN 3, DULCOMARIN Il with hardware before
06.02.2014 from software version 3027 or later, with
hardware after 06.02.2014 from software version 3033
or later

Swimming pool water, disinfection processes with
chloro(iso)cyanuric acid derivatives and electrolysis.
Water of a similar quality to potable water with a higher
pH of up to 9.5.

Surfactants, cyanuric acid

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CGE 3-CAN-P-10 ppm

0.01...10.0 mg/I 1083211

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-

ing DLG Il
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1.2.5 DULCOTEST Sensors for Total Chlorine

Sensor for Total Chlorine CTE 1-mA

/ Sensor for total chlorine, including, for example, free chlorine, chloramines etc. even with high pH values in
different kinds of water. For use on controllers with mA input

Your Benefits

Measured variable: Total chlorine, chlorine compounds, in which chlorine acts as an oxidising agent, e.g.
free chlorine (HOCI and OCI), chloramines etc.

Diaphragm-covered sensor (encapsulated) prevents faults caused by changing flow or ingredients in the
water

Hydrophilic diaphragm guarantees permeability for different water-soluble oxidising agents towards the
measuring electrodes

The special reaction system of the electrolyte allows components containing oxidising chlorine to be deter-
mined and used at a high pH of up to 9.5

Measured variable Total chlorine

Reference method DPD4

pH-range 5.5...95

Temperature 5...45°C

Max. pressure 3.0 bar

Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Selectivity Non-selective, cross-sensitive towards many oxidation
agents

Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm,
monochloramine

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG Il

Controllers D1C, DAC, AEGIS II

Typical applications CTE 1-mA-0.5 ppm: Potable water; CTE 1-mA-2/5/10
ppm: Potable, industrial, process, waste water. In swim-
ming pools combined with CLE 3.1 to detect combined
chlorine.

Resistance to surfactants

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CTE 1-mA-0.5 ppm 0.01...0.5 mg/I 740686
CTE 1-mA-2 ppm 0.02...2.0 mg/l 740685
CTE 1-mA-5 ppm 0.05...5.0 mg/I 1003203
CTE 1-mA-10 ppm 0.10...10.0 mg/I 740684
CTE 1-mA-20 ppm 0.20...20.0 mg/l 1116253

Chlorine sensors complete with 50 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG Il
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Sensor for Total Chlorine CTE 1-DMT

/ Sensor for total chlorine, including, for example, free chlorine, chloramines etc. even with high pH values in
different kinds of water. For operation with the transmitter DMT

Your Benefits

Measured variable: Total chlorine, chlorine compounds, in which chlorine acts as an oxidising agent, e.g.
free chlorine (HOCI and OCI), chloramines etc.

Diaphragm-covered sensor (encapsulated) prevents faults caused by changing flow or ingredients in the
water

Hydrophilic diaphragm guarantees permeability for different water-soluble oxidising agents towards the
measuring electrodes

The special reaction system of the electrolyte allows components containing oxidising chlorine to be deter-
mined and used at a high pH of up to 9.5

Measured variable Total chlorine

Reference method DPD4

pH-range 5.5...95

Temperature 5...45°C

Max. pressure 3.0 bar

Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 3.3VDC (5P)

Output signal Uncalibrated, not temperature-compensated, not elec-
trically isolated

Selectivity Non-selective, cross-sensitive towards many oxidation
agents

Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm,
monochloramine

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG llI

Controllers DMT

Typical applications Potable, industrial, process, waste water.

Resistance to surfactants

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
CTE 1-DMT-10 ppm 0.01...10.0 mg/l 1007540

Chlorine sensors complete with 50 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG Il
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Sensor for total chlorine CTE 1-CAN-P

/ Sensor for total chlorine, including, for example, free chlorine, chloramines etc. even with high pH values in
different kinds of water. For use on controllers with CAN-bus connection

Your Benefits

Measured variable: Total chlorine, chlorine compounds, in which chlorine acts as an oxidising agent, e.g.
free chlorine (HOCI and OCI), chloramines etc.

Diaphragm-covered sensor (encapsulated) prevents faults caused by changing flow or ingredients in the
water

Hydrophilic diaphragm guarantees permeability for different water-soluble oxidising agents towards the
measuring electrodes

The special reaction system of the electrolyte allows components containing oxidising chlorine to be deter-
mined and used at a high pH of up to 9.5

Operation on the CAN-bus with all the associated benefits

Sensor for connection to a CAN interface (e.g. DULCOMARIN swimming pool controller)

ag25
Measured variable Total chlorine
Reference method DPD4
pH-range 55...95
] Temperature 5...45°C
Max. pressure 3.0 bar
Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)
Supply voltage Via CAN-interface (11 — 30 V)
Output signal Uncalibrated, temperature compensated, electrically
isolated
Selectivity Non-selective, cross-sensitive towards many oxidation
agents
Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm,
257 monochloramine
Process integration Bypass: open sample water outlet
Sensor fitting BAMa, DGMa, DLG Il
Controllers DULCOMARIN 3, DULCOMARIN II only with hardware
after 06.02.2014 from software version 3035 or later
Typical applications Potable, industrial, process, waste water.
Resistance to surfactants
Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered
0 Measuring range Order no.
' CTE 1-CAN-P-10 ppm 0.01...10.0 mg/I 1083210

Chlorine sensors complete with 100 ml of electrolyte

A mounting kit, order no. 815079, is required for initial fitting of the chlorine sensors in the in-line probe hous-
ing DLG Il
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DULCOTEST Sensors for Bromine

Bromination agents

The following stabilised bromination agents are frequently used for disinfection during water treatment:

BCDMH (1-Bromo-3-Chloro-5,5-Dimethyl-Hydantoin), marketed under trade names such as Brom-
Sticks®

DBDMH (1,3-Dibromo-5,5-Dimethyl-Hydantoin) marketed under trade names such as Alorom 100®
N-bromamide sulfonate

These bromination agents are initially available as solids (tablets, sticks, pellets) and are transferred via “bro-
mine chutes” into a saturated aqueous solution, that contains the free bromine (HOBr, OBr) and the carrier
molecule. The free bromine and the halogen (bromine, chlorine) still available in the carrier molecule is jointly
referred to as “Total available bromine”. This solution is metered during the process.

Free bromine is generated directly without a carrier by metering of sodium-calcium hypochlorite + acid +
sodium bromide, e.g. the Acti-Brom® process (Nalco company) or through the metering of sodium-calcium
hypochlorite into seawater (bromide containing).

Bromamines are designated as combined bromine, which are more reactive when compared with chlora-
mines (combined chlorine).

Applications

Typical applications are in swimming pools, whirlpools, sea water and cooling circuits. Particular attention
must be paid to the quality of the sample water in cooling circuits and, where necessary, compatibility with
other chemicals used (e.g. corrosion inhibitors) must be checked.

The photometric DPD measurement method (e.g. with DT 1B), calculated and displayed as bromine, is rec-
ommended as a comparison method for calibrating the bromine sensor. If the photometric DPD measurement
method for “chlorine” is used, the measured value must be multiplied by a factor of 2.25 for conversion to
“bromine”.

Sensor selection

The sensor type BCR 1 and calibrating/checking it by means of the DPD4 method is recommended for
measuring stabilised bromination agents, such as BCDMH and N-bromamide sulfonate.

The sensor type CBR 1 and calibrating/checking it by means of the DPD1 method is recommended

for measuring free bromine from sodium hypochlorite and bromide or free bromine from DBDMH (splits
off free bromine only) or bromine compounds, which are produced during disinfection (using sodium
hypochlorite or ozone) of seawater. The CBR 1 can likewise be used to measure combined bromine (bro-
mamines), calibrated and checked using the DPD1 method.

It is essential that the sensor type BRE 3-CAN, calibrated and checked using the DPD4 method, is used
to measure bromination agents using the measuring and control system DULCOMARIN II.
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Sensor for Total Available Bromine BCR 1-mA (Replaces Earlier Type BRE 1)

Sensor for the disinfectant BCOMH and other oxidative-acting bromine-organic disinfectants and total
chlorine even in contaminated water and/or for high pH values of up to 9.5. For use on controllers with mA

input

Your Benefits

Measured variable: total available bromine from BCDMH (1-bromo-3-chloro-5,5-dimethylhydantoin)
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water, N-bro-

mamide sulfonate

Resistance to blocking is achieved by the use of an electrolyte with an antimicrobial effect (less blocking by
biofilms) and by a large-pored diaphragm (less blocking by solid particles/dirt)
Use with high pH values by optimisation of the electrolyte diaphragm system

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process
Process integration
Sensor fitting
Controllers

Typical applications

Resistance to
Measuring principle, technology

Total available bromine from BCDMH (1-bro-
mo-3-chloro-5,5-dimethylhydantoin) and N-bromami-
do-sulphonate, total chlorine

DPD4

5.0...9.5

5...45°C

1.0 bar

DGMa, DLG III: 60...80 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated
Non-selective, cross-sensitive towards many oxidation
agents

BCDMH (1-bromo-3-chloro-5,5-dimethyl-hydantoin),
N-bromamide sulfonate

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

D1C, DAC, AEGIS Il

Cooling water, process water, waste water, swimming
pool water, water with higher pH values (stable pH).
Dirt films, biofilms, surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
BCR 1-mA-0.5 ppm 0.01...0.5 mg/I 1041697
BCR 1-mA-2 ppm 0.02...2.0 mg/l 1040115
BCR 1-mA-10 ppm 0.10...10.0 mg/I 1041698
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Sensor for Total Available Bromine BRE 3-CAN-P

Sensor for free and combined bromine, also for use with slightly contaminated water. For use on control-

lers with CAN-bus connection

Your Benefits

Measured variable: total available bromine from BCDMH and other oxidative-acting bromine organic

disinfectants

Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Use with high pH values by optimisation of the electrolyte diaphragm system
Operation on the CAN-bus with all the associated benefits

Sensor for connection to a CAN interface (e.g. swimming pool controller DULCOMARIN)

Measured variable
Reference method
pH dependence

Temperature
Max. pressure
Flow

Supply voltage
Output signal

Selectivity

Disinfection process

Process integration

Sensor fitting

Controllers

Typical applications

Resistance to

Measuring principle, technology

Total available bromine

For DBDMH, free bromine: DPD1. For BCDMH: DPD4
If the pH changes from pH 7 to pH 8, the sensor sensi-
tivity changes

a) for DBDMH and free bromine by around 10 %

b) for BCDMH by around 25 %

5...45°C

3.0 bar

DGMa, DLG llI: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

Via CAN-interface (11 - 30 V)

Uncalibrated, temperature compensated, electrically
isolated

Non-selective, cross-sensitive towards many oxidation
agents

DBDMH (1,3-dibromo-5,5-dimethyl-hydantoin), BCDMH
(1-bromo-3-chloro-5,5-dimethyl-hydantoin), free bro-
mine (HOBr, OBr)

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

DULCOMARIN

swimming pools/whirlpools.

surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

BRE 3-CAN-10 ppm

0.02...10.0 mg/I 1083573

Note: a mounting kit (order no. 815079) is required for initial fitting of the bromine sensors in the in-line probe

housing DLG IIl.
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Sensor for Free and Combined Bromine CBR 1-mA (Replaces Earlier Type BRE 2)

Sensor for free chlorine and bromine in contaminated water, also suitable for high pH values of up to 9.5.

For use with controllers with 4-20 mA input

Your Benefits

Measured variable: free chlorine as well as free and combined bromine (bromamines)
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt and biofilms by electrolyte with antimicrobial effect and large-pore diaphragm
Use at high pH value of up to 9.5 by optimisation of the electrolyte diaphragm system

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration
Sensor fitting
Controllers

Typical applications

Resistance to

Measuring principle, technology

free chlorine, free bromine, combined bromine, DBDMH
(1,3-dibrom-5,5-dimethyl-hydantoin)

DPDA

5...9.5

1...40°C

1.0 bar

DGMa: 20...80 I’h

DLG Ill: 40...100 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
bromide + hypochlorite, DBDMH

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

D1C, DAC, AEGIS II

Cooling water, process water, waste water, water with
higher pH values (stable pH), contaminated swimming
pool water. Contaminated swimming pool water. In
swimming pools to determine the combined chlorine
from the difference: Total chlorine minus free chlorine.
Raw water for drinking water treatment.

Salts, acids, alkalis, surfactants, dirt films
Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CBR 1-mA-0.5 ppm

CBR 1-mA-2 ppm
CBR 1-mA-5 ppm
CBR 1-mA-10 ppm

0.01...0.5 mg/l * 1038016
0.02...2.0 mg/ * 1038015
0.05...5.0 mg/l * 10562138
0.10...10.0 mg/l * 1038014

*

Measuring range based on chlorine. When measuring bromine, the lower and upper limit of the measur-

ing range are increased by the factor 2.25, therefore for example CBR 1-mA-0.5ppm: 0.02 ...1.1 ppm.
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Sensor for Free and Combined Bromine CBR 1-CAN-P

Sensor for free chlorine and bromine in contaminated water, also suitable for high pH values of up to 9.5.

For use on controllers with CAN-bus connection.

Your Benefits

Measured variable: free chlorine as well as free and combined bromine (bromamines)
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt and biofilms by electrolyte with antimicrobial effect and large-pore diaphragm
Use at high pH value of up to 9.5 by optimisation of the electrolyte diaphragm system

Measured variable

Reference method
pH-range
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Disinfection process

Process integration
Sensor fitting
Controllers

Typical applications

Resistance to
Measuring principle, technology

free chlorine, free bromine, combined bromine, DBDMH
(1,3-dibrom-5,5-dimethyl-hydantoin)

DPDA

5...9.5

1...40°C

1.0 bar

DGMa: 20...80 I’h

DLG Ill: 40...100 I/h

BAMa: 5...100 I/h (depending on design)

11...30 V DC (via CAN interface)

Digital (CANopen), uncalibrated, temperature-compen-
sated, electrically isolated

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm,
bromide + hypochlorite, DBDMH

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

DULCOMARIN 3, DULCOMARIN Il only with hardware
after 06.02.2014 from software version 3035 or later
Cooling water, process water, waste water, water with
higher pH values (stable pH), contaminated swimming
pool water. Contaminated swimming pool water. In
swimming pools to determine the combined chlorine
from the difference: Total chlorine minus free chlorine.
Raw water for drinking water treatment.

Dirt films, biofilms, surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CBR 1-CAN-P-10ppm

0.01...10.0 mg/I 1083135
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Selection Guide

Sensor type CDE 2-mA CDP 1-mA CDR 1-mA
Application Potable water Bottle washing Cooling water, waste
system water, agriculture, hot
water
Measuring ranges 0.01-10.0 0.02-2.00 0.01-10.0
Temperature °C 5...45 10... 45 1...55
Temperature compensation internal external internal
Max. pressure bar 1.0 3.0 3.0
pH range 40...11.0 55...10.5 1.0...10.0
Response time S 120 60 180
Run-in period h 2-6 4-12 2-6
Surfactant-resistance no yes yes
Contamination resistance no under certain con-  yes
ditions
Cross-sensitivity Ozone Ozone, chlorine Ozone

Sensor Technology DULCOTEST
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Chlorine Dioxide Sensor CDE 2-mA

Standard sensor for the measurement of chlorine dioxide without cross-sensitivity by free chlorine. For
operation on controllers with 4-20 mA input

Your benefits

Measured variable: Chlorine dioxide, no cross-sensitivity towards free chlorine
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water

Measured variable Chlorine dioxide (CIO,)

Reference method DPD1

pH-range 4.0...11.0

Cross sensitivity Ozone

Temperature 5...45°C

Max. pressure 1.0 bar

Flow DGMa, DLG III: 60...80 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Response time sensor t 120 s

Selectivity Chlorine dioxide selective towards free chlorine, chlorite
and chlorate

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG llI

Controllers D1C

Typical applications Uncontaminated drinking water (surfactant-free).

Resistance to Salts, acids, alkalis. Not surfactants

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CDE 2-mA-0.5 ppm 0.01...0.5 mg/I 792930
CDE 2-mA-2 ppm 0.02...2.0 mg/ 792929
CDE 2-mA-10 ppm 0.10...10.0 mg/I 792928

Chlorine dioxide sensors complete with 100 ml of electrolyte

Note: a mounting kit (order no. 815079) is required for initial fitting of the chlorine dioxide sensors in the in-line
probe housing DLG IIl.
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Chlorine Dioxide Sensor CDP 1-mA

Sensor for the measurement of chlorine dioxide with a fast response time, for example in bottle-washing
systems. For operation on controllers with 4-20 mA input

Your benefits

Measured variable: Chlorine dioxide without interference caused by surfactants
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Fast response time through open-pored diaphragm and external temperature measurement

@25

Measured variable Chlorine dioxide (CIO,)

Reference method DPDA1

pH-range 5.5...10.5

Cross sensitivity Ozone, chlorine

Temperature 10...45°C

Max. pressure 3.0 bar

Flow DGMa, DLG lII: 40...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

230 Output signal 4-20 mA = measuring range, not temperature-compen-

sated, uncalibrated, not electrically isolated

Temperature measurement Separate temperature measurement needed for com-
pensation

Response time sensor t 60 s

Selectivity Chlorine dioxide as against chlorite and chlorate

Process integration Bypass: open sample water outlet

Sensor fitting We would recommend installing the sensor together

v with a Pt 100 temperature sensor in fittings BAMa,

DGMa, DLG Il

Controllers D1C and DAC with automatic temperature correction
only

Typical applications Process water containing surfactants (bottle washing
machines).

Resistance to Surfactants, slight films of dirt

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
CDP 1-mA-2 ppm 0.02...2.0 mg/l 1002149

Chlorine dioxide sensors complete with 100 ml of electrolyte

Note: a mounting kit (order no. 815079) is required for initial fitting of the chlorine dioxide sensors in the in-line

probe housing DLG IIl.
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Chlorine Dioxide Sensor CDR 1-mA

Sensor for the measurement of chlorine dioxide for all kinds of water, including hot and contaminated
water. Without cross-sensitivity by free chlorine. For operation on controllers with 4-20 mA input

Your benefits

Measured variable: Chlorine dioxide, without cross-sensitivity towards free chlorine
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt by pore-free diaphragm

Operating temperature up to 60 °C (short term) by appropriate sensor materials

Measured variable
Reference method
pH-range

Cross sensitivity
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Response time sensor t,;
Selectivity

Process integration
Sensor fitting

Controllers

Typical applications

Resistance to

Measuring principle, technology

Chlorine dioxide (CIO,)

DPDA

1.0...10.0

Ozone

1..55°C

3.0 bar

DGMa, DLG llI: 30...60 I/h

BAMa: 5...100 I/h (depending on design)
16...24VDC

4-20 mA temperature-compensated, uncalibrated, not
electrically isolated

3 min.

Chlorite

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

D1C

Contaminated industrial, process water, containing
surfactants, cooling water, irrigation water, slightly con-
taminated waste water, warm water.

Surfactants, slight films of dirt, water-soluble chemicals,
solids/dirt, biofilms

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CDR 1-mA-0.5 ppm
CDR 1-mA-2 ppm
CDR 1-mA-10 ppm

0.01...0.5 mg/I 1033762
0.02...2.0 mg/l 1033393
0.10...10.0 mg/l 1033404

Note: a mounting kit (order no. 815079) is required for initial fitting of the chlorine dioxide sensors in the in-line

probe housing DLG IIl.
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Chlorine Dioxide Sensor CDR 1-CAN

Sensor for the measurement of chlorine dioxide for all kinds of water, including hot and contaminated
water. Without cross-sensitivity by free chlorine. For operation on controllers with 4-20 mA input

Your benefits

Measured variable: Chlorine dioxide, without cross sensitivity to free chlorine
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt by pore-free diaphragm

Operating temperature up to 60 °C (short term) by appropriate sensor materials

Operation on the CAN-bus with all the associated benefits

Measured variable
Reference method
pH-range

Cross sensitivity
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Response time sensor t
Selectivity

Process integration
Sensor fitting

Controllers

Typical applications

Resistance to
Measuring principle, technology

Chlorine dioxide (CIO,)

DPDA

1.0...10.0

Ozone

5...45°C

1.0 bar

DGMa, DLG llI: 30...100 I/h

BAMa: 5...60 I/h (depending on design)

Via CAN-interface (11 =30 V)

Uncalibrated, temperature compensated, electrically
isolated

3 min.

Chlorite

Bypass: open sample water outlet

BAMa, DGMa, DLG Il

DULCOMARIN

Contaminated industrial, process water, containing
surfactants, cooling water, irrigation water, slightly con-
taminated waste water.

Surfactants, water-soluble pollutants, solids/dirt, biofims
Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CDR 1-CAN-10 ppm

0.01...10.0 mg/l 1041155

Complete with 100 ml of electrolyte, connecting cable - CAN M12 5-pin 0.5 m, T-distributor M12 5-pin CAN
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Chlorite Sensor CLT 1-mA

Sensor for monitoring the disinfection by-product chlorite in compliance with potable water regulations.
Without cross-sensitivity towards chlorine dioxide, chlorate and chlorine. For operation on controllers with
4-20 mA input

Your Benefits

Online monitoring of the disinfection by-product chlorite

Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
No interference by chlorine dioxide/chlorine/chlorate

Online monitoring improves process reliability

Online monitoring replaces expensive laboratory analysis

Measured variable Chlorite anion (CIO,")

Reference method DPD method, chlorite in the presence of chlorine dioxide

pH-range 6.5...9.5

Cross sensitivity reducing chemicals, e. g. Fe?*, Mn?*

Temperature 1...40 °C

Max. pressure 1.0 bar

Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

Selectivity Chlorite selective towards chlorine dioxide, chlorate and
free chlorine

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG Il

Controllers D1C

Typical applications Monitoring of chlorine dioxide treated potable water

or similar water. The selective measurement of chlorite
alongside chlorine dioxide, chlorine and chlorate is

possible.
Resistance to surfactants
Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CLT 1-mA-0.5 ppm 0.02...0.5 mg/I 1021596
CLT 1-mA-2 ppm 0.10...2.0 mg/l 1021595

Chlorite sensors complete with 50 ml of electrolyte.

Note: A mounting kit (order no. 815079) is required for initial fitting of the chlorite sensors in the in-line probe
housing DLG Il

The DT4 photometer is recommended for calibration of the chlorite sensor.
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Chlorite Sensor CLT 1-CAN

Sensor for monitoring the disinfection by-product chlorite in compliance with potable water regulations.
Without cross-sensitivity towards chlorine dioxide, chlorate and chlorine. For use on controllers with CAN-
bus connection

Your Benefits

Online monitoring of the disinfection by-product chlorite

Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
No interference by chlorine dioxide/chlorine/chlorate

Online monitoring improves process reliability

Online monitoring replaces expensive laboratory analysis

Operation on the CAN-bus with all the associated benefits

Sensors for connection to a CAN interface (e.g. Disinfection Controller)

Measured variable
Reference method
pH-range

Cross sensitivity
Temperature

Max. pressure
Flow

Supply voltage
Output signal

Response time sensor t
Selectivity

Process integration
Sensor fitting
Controllers

Typical applications

Resistance to

Measuring principle, technology

Chlorite anion (CIO,")

DPD method, chlorite in the presence of chlorine dioxide
6.5...9.5

reducing chemicals, e. g. Fe?*, Mn?*

1...40 °C

1.0 bar

DGMa, DLG llI: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

Via CAN-interface (11 - 30 V)

Uncalibrated, temperature compensated, electrically
isolated

3 min.

Chlorite selective towards chlorine dioxide, chlorate and
free chlorine

Bypass: open sample water outlet

BAMa, DGMa, DLG III

DULCOMARIN

Monitoring of chlorine dioxide treated potable water
or similar water. The selective measurement of chlorite
alongside chlorine dioxide, chlorine and chlorate is
possible.

surfactants

Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

CLT 1-CAN-2 ppm

0.05...2.0 mg/l 1041156

Complete with 100 ml of electrolyte, connecting cable - CAN M12 5-pin 0.5 m, T-distributor M12 5-pin CAN
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Ozone sensor OZE 3-mA

/ Standard sensor for measuring ozone in clear water. For operation on controllers with 4-20 mA input

Your Benefits

Measured variable: Ozone, without cross sensitivity to chlorine, hydrogen peroxide
Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or ingredients in the

Sensor Technology DULCOTEST

water

g 25

Measured variable Ozone (O,)

Reference method DPD4

pH-range 4.0...11.0

Cross sensitivity Chlorine dioxide

Temperature 5...40 °C

Max. pressure 1.0 bar

Flow DGMa, DLG lII: 20...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated

221 Selectivity Ozone as against free chlorine, combined chlorine,

Process integration
Sensor fitting
Controllers

Typical applications
Resistance to

Measuring principle, technology

hydrogen peroxide

Bypass: open sample water outlet

BAMa, DGMa, DLG III

D1C

Potable water and swimming pool water.

Salts, acids, alkalis. Not surfactants
Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

OZE 3-mA

0.02...2.0 mg/l 792957

Note: A mounting kit (order no. 815079) is required for initial fitting of the ozone sensors in the in-line probe

housing DLG IIl.
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Ozone sensor OZR 1-mA
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/ Sensor for measuring and monitoring the absence of ozone, also suitable for use in contaminated water.
For operation on controllers with 4-20 mA input

Your Benefits

Measured variable: Ozone, without cross sensitivity to chlorine, hydrogen peroxide

Diaphragm-covered sensor (encapsulated) minimises faults caused by changing flow or ingredients in the
water

Suitable also for monitoring the absence of ozone (rupture monitoring on filters) and for discontinuous
ozone treatment processes

Resistance to films of dirt by pore-free diaphragm

g25
Measured variable Ozone (O,)
Reference method DPD4
- t pH-range 4.0...11.0
T Cross sensitivity chlorine dioxide, peracetic acid, bromine, bromamine
Temperature 5...40°C
Max. pressure 1.0 bar
Flow DGMa, DLG lII: 30...60 I/h
BAMa: 5...100 I/h (depending on design)
Supply voltage 16...24 V DC (2-wire)
Output signal 4-20 mA = measuring range, temperature-compensat-
ed, uncalibrated, not electrically isolated
221 Response time t,; after 1 month with 0.00 ppm <210s
ozone
Selectivity Non-selective
Process integration Bypass: open sample water outlet
Sensor fitting BAMa, DGMa, DLG llI
Controllers D1C
Typical applications Potable water, swimming pool water, process, service or
cooling water, monitoring the ozone breakdown of filters.
T Resistance to Salts, acids, alkalis, surfactants, dirt films
Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

OZR 1-mA-0.5 ppm 0.01...0.5 mg/l 1118883
OZR 1-mA-2 ppm 0.02...2.0 mg/l 1051647
OZR 1-mA-10 ppm 0.1...10.0 mg/| 1118925

Note: A mounting kit (order no. 815079) is required for initial fitting of the ozone sensors in the in-line probe
housing DLG Il

Sensor Technology DULCOTEST
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DULCOTEST Sensors for Dissolved Oxygen

The measured variable “Dissolved oxygen” indicates the volume of gaseous oxygen physically dissolved in the
aqueous phase in mg/l (ppm).

“Dissolved oxygen” is therefore an important parameter for assessing the quality of surface water and water
that has to be treated for the breeding of livestock with the addition of oxygen. Dissolved oxygen is also used
for controlling processes in clarification plants and waterworks.

The following sensors are assigned to the different applications and can be offered separately as 4 - 20 mA
encoders to central controls or as a decentralised solution along with D1C and DAC (measured variable:
“Dissolved oxygen”: X).

Dissolved oxygen sensor DO 2-mA

Sensor for the measurement of dissolved oxygen, specifically optimised for control of oxygen concentra-
tions in the aeration tank of clarification plants. Integrated in a floating ball with a Venturi cleaning function.

Your Benefits

Measured variable: Dissolved oxygen, no interference by turbidity or discolouration by the amperometric
measuring principle
Integration of the encapsulated transducer into a specially shaped float ball, creating a Venturi flow, which
helps to clean the sensor membrane
Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Minimal maintenance and long service life due to encapsulated transducer (easily replaceable thanks to
bayonet fitting)
Measuring electrodes protected by pore-free, dirt-repellent diaphragm
Long service life of the electrolyte at low to medium oxygen concentrations, as occur in the aeration tanks
of clarification plants, by means of optimised membrane thickness
Stable zero point by means of large diaphragm-covered electrodes

Measured variable Dissolved oxygen

Calibration

Measuring accuracy
Response time sensor t
Temperature

Max. pressure

Flow

Supply voltage

Electrical Connection
Output signal

Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Interference by

Measuring principle, technology

either on oxygen or by reference measurement in the
process water

+0.05 mg/I

22s

0...50 °C

1.0 bar

Minimum: 0.05 m/s

12...30VDC

Fixed lead, 10 m

4...20 mA measuring range, calibrated, tempera-
ture-corrected and electrically isolated

IP 65

As floating ball with Venturi grooves to boost the flow for
self-cleaning of the sensor element.

Delivery includes the adapter for connecting to PVC
pipes with an outer diameter: 50 mm and the rail mount-
ing also for PVC pipes with an outer diameter: 50 mm
(see accessories).

The customer should provide the straight PVC pipe and
a 45° standard angle piece for gluing with PVC pipes
(outer diameter 50 mm).

D1C

Control of oxygen input into the aeration tank (clarifica-
tion plant).

Contaminated water

Oxidant (e.g. chlorine, chlorine dioxide, ozone) and
many organic solvents (e.g. chloroform, toluene, ace-
tone) and hydrogen sulfide

Amperometric, 2 electrodes, membrane-covered, en-
capsulated transducer integrated in ball float

Measuring range Order no.

DO 2-mA-10 ppm

0.05...10.0 mg/I 1020533
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Dissolved oxygen sensor DO 3-mA

Widely used sensor for the measurement of oxygen dissolved in water above 0.1 ppm to oxygen satura-
tion. For installation in standard immersion pipes or in the bypass line of the process flow. Use in aeration
tanks of clarification plants, waterworks, in fish breeding or to monitor surface water. Minimal maintenance
due to visual measuring principle.

Your Benefits

Measured variable: Dissolved oxygen, minimal maintenance in contaminated water due to visual measur-

ing principle

Factory calibration stable for a long time. Calibration only needed following replacement of the visual

sensor cap

Rod-shaped construction for simple installation into standard immersion pipes and ProMinent bypass

fittings

No flow dependence and minimised faults due to ingredients in the water due to the visual measuring

principle of quenching

Long lifetime of fluorescence dye and simple replacement by replacement of the sensor cap

Measured variable
Calibration

Measuring accuracy
Response time sensor t,
Temperature
Temperature correction
Max. pressure

Flow

Supply voltage

Electrical Connection
Output signal

Enclosure rating
Process integration

Controllers

Typical applications

Resistance to

Interference by

Measuring principle, technology

Dissolved oxygen

On atmospheric oxygen or by reference measurement in
the process water

+0.1 mg/|

< 60 s at 25 °C from air to nitrogen

0...50 °C

integrated Pt1000, fed to the outside

2.0 bar

Measurement even possible without flow

18...30VDC

Fixed lead, 10 m

4... 20 mA assigned to the measuring range, tempera-
ture-corrected, calibrated and electrically isolated

IP 65

a) Immersion by immersion pipe (PVC, d40/DN 32, pro-
vided by the customer). The connection can be made
using the immersion pipe adapter (reducing nipple, order
no. 356924) and the 45° angle (order no. 356335). Both
parts are included in the scope of delivery and can be
ordered as an accessory (also see accessories).

b) Installation into ProMinent bypass fittings, type DGMa
with mounting kit G1” for 25 mm sensor (1113807), type
DGMa with mounting kit 791818 and type DLG IIl with
mounting kit 815079

DACDb from firmware 02.01.01.02 with complete
calibration functionality and all correction variables (tem-
perature, salinity, air pressure, height above sea level).
Displayed units: [ppm] and [% oxygen saturation] DACa,
AEGIS 11, D1C: Calibration only possible if a reference
concentration determined from the process water is
input. Only temperature correction variable. Displayed
unit: [ppm]

Control of oxygen input into the aeration tank (clarifi-
cation plant), control of oxygen input in water works,
breeding of fish and shrimps, conditioning of the water
of large aquaria in zoos, assessment of the biological
condition of surface water.

Contaminated water and the following chemical com-
pounds: carbon dioxide, hydrogen sulfide, sulfur dioxide,
ethylene oxide and against gamma sterilisation.

Oxidant (e.g. chlorine, chlorine dioxide, ozone) and
many organic solvents (e.g. chloroform, toluene, ace-
tone)

optical: Measurement of the relaxation time of a pulsed
fluorescence beam

Measuring range Order no.

DO 3-mA-20 ppm

0.10...20.0 mg/I 1094609
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1.2.11 DULCOTEST Sensors for Peracetic Acid

DULCOTEST sensors of types PAA 1 and PAA 2-3E are diaphragm-covered amperometric sensors for the
selective measurement of peracetic acid. You have the option of two sensor types for applications with differ-
ent requirements:

Type PAA 1 with extra thick, pore-free diaphragm for average and higher concentrations of peracetic acid for
applications in the food and beverage industry.

Type PAA 2-3E for low concentrations of peracetic acid for monitoring peracetic acid limit values in clarifica-
tion plant processes or for applications in the pharmaceutical industry and medical technology.

Peracetic Acid Sensor PAA 1-mA

/ Sensor for the measurement of peracetic acid without cross-sensitivity to hydrogen peroxide. For disin-
fecting contaminated water from washing foodstuffs and from cleaning procedures (e.g. CIP).

Your Benefits

Measured variable: Peracetic acid, without cross-sensitivity towards the accompanying chemical, hydro-
gen peroxide

Diaphragm-covered sensor minimises faults caused by changing flow or ingredients in the water
Resistance to films of dirt by pore-free diaphragm

Measured variable Peracetic acid

Reference method Titration

pH-range 1.0...9.0

Temperature 1...45°C

Admissible temperature fluctuation 0.3 °C/min

Response time sensor t =~ 3 min

Max. pressure 3.0 bar

Flow DGMa, DLG llI: 30...60 I/h
BAMa: 5...100 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4-20 mA = measuring range, temperature-compensat-

203 ed, uncalibrated, not electrically isolated

Selectivity Peracetic acid selective towards hydrogen peroxide

Cross sensitivity Ozone, chlorine dioxide, chlorine, bromine

Process integration Bypass: open sample water outlet

Sensor fitting BAMa, DGMa, DLG Il

Controllers D1C, DAC, AEGIS I

Typical applications Flushing with Cleaning In Place (CIP), washing vegeta-
bles, fruit and meat, rinsers, also suitable for use in the
presence of surfactants. The selective measurement of
peracetic acid in the presence of hydrogen peroxide is

possible.
Resistance to Salts, acids, alkalis, surfactants, dirt films
Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.

PAA 1-mA-200 ppm 1...200 mg/l 1022506
PAA 1-mA-2000 ppm 10...2,000 mg/| 1022507

Note: a mounting kit (order no. 815079) is required for initial fitting of the sensors in the in-line probe housing
DLG Il
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Peracetic acid sensor PAA 2-3E-mA

Sensor for measuring even low concentrations of peracetic acid without cross-sensitivity to hydrogen

peroxide even in waste water (pre-cleaned)

Your Benefits

Measured variable: peracetic acid, without cross-sensitivity to the accompanying chemical, hydrogen

peroxide

Low dependence on flow, reduced faults caused by substances in the water and films of dirt, thanks to a

membrane protecting the measuring electrodes

Sensitive measuring range from 0..02 mg/| provided by potentiometric system containing 3 electrodes
Measured values for monitoring or fast control due to short sensor response time < 30 s
An integrated transmitter and the signal cable’s plug-in connector make for an easy installation

Measured variable

Calibration

pH-range

Temperature

Admissible temperature fluctuation
Response time sensor t

Max. pressure

Electrolytic conductivity

Flow

Supply voltage
Output signal

Selectivity
Cross sensitivity
Process integration

Sensor fitting
Controllers
Typical applications

Resistance to
Measuring principle, technology

Peracetic acid

DPD4, titration

5.5...8.0

0...40°C

< 0.3 °C/min

<45s

3.0 bar

0.05...50 mS/cm

DGMa, DLG llI: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (2-wire)

4-20 mA = measuring range, temperature-compen-
sated, uncalibrated, not electrically isolated
Peracetic acid selective towards hydrogen peroxide
Ozone, chlorine dioxide, chlorine, bromine

Bypass: open outlet or return of the sample water
into the process line

BAMa, DGMa, DLG llI

DAC, D1Cb

Disinfecting pre-cleaned waste water, measurement
and control of low peracetic acid concentrations in
the pharmaceutical industry and medical technology.
Salts, acids, alkalis, surfactants, dirt films
Amperometric, 3 electrodes, diaphragm-covered

Measuring range Order no.

PAA 2-3E-mA-2 ppm

0.02...2.0 mg/I 1120263

PAA 2-3E-mA-20 ppm 0.2...20.0 mg/| 1119538
Accessories

Lead length Order no.

Measuring line (external cable), 2-core, 5-pin plug 2m 707702

Measuring line (external cable), 2-core, 5-pin plug 5m 707703

Measuring line (external cable), 2-core, 5-pin plug 10m 707707
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DULCOTEST Sensors for Hydrogen Peroxide

The DULCOTEST sensors PER 1, PEROX H2.10 P and PEROX H-3E are membrane-covered, amperometric
sensors for the online concentration measurement of hydrogen peroxide. Due to its complete biodegradabili-
ty, hydrogen peroxide is a disinfectant and oxidising agent frequently used in water treatment and production:

Chemical bleach in the wood, paper, textile and mineral compounds industries

Organic synthesis in the chemical, pharmaceutical and cosmetics industries

Oxidation of drinking water, landfill seepage water, contaminated ground water

Disinfection of cooling, process and production water in the food and beverage industries as well as in

swimming pools

Exhaust air scrubbing in municipal clarification plants and industrial flue gas cleaning
Elimination of chlorine in water treatment

Sensors are selected using the following decision-making table:

Requirement

Type

Sample matrix loaded with dirt
and chemicals

Electrical influence due to
interference potential in the
measurement medium

Temperature range
Simple handling during instal-
lation and maintenance

Response time as t,;
Quick temperature changes

Measuring intervals in the
absence of H,0,(> 1 week)

Measuring range may vary at
times due to orders of magni-
tude or is not clear in the order
Measuring range (special
measuring ranges > 2000 mg/I
on request)

pH range
Measuring electrodes
Typical application

PER1

Very suitable due to water-imper-
meable hydrophobic diaphragm/
separate electrolyte, however
sensitive to the presence of hy-
drogen sulphide (H,S), oxidant
Insensitive because the counter
electrode is separated from the
process

Up to 50 °C

Suitable due to temperature
compensation and transmitters
integrated in the sensor

480 s

Slow due to integrated tempera-
ture sensor

Unsuitable

A suitable sensor must be
selected

20...100,000 mg/I

1.0...11.0
2 electrodes

Cooling water, waste water,
bleaching process

PEROX H2.10 P

Not cross-sensitive to free chlo-
rine or peracetic acid. Prone to
failure due to thick water-perme-
able diaphragm. Process water
serves as electrolyte.

More sensitive because the
counter electrode is in the
medium

Up to 40 °C

Separate temperature sensor for
fast processes. Separate clip-on
transducer

20s

Fast due to separate tempera-
ture sensor

Suitable due to pulsed polarisa-
tion technology

Suitable because the measuring
range can be manually switched
on the sensor transducer
1...2000 mg/I

2.5...10.0
2 electrodes

Exhaust air scrubbers, drinking
water, swimming pools, pharma-
ceutical industry

PEROX H-3E

Suitable due to less water-per-
meable hydrophilic diaphragm/
separate electrolyte. No
cross-sensitivity to free chlorine

Insensitive because the counter
electrode is separated from the
process to a great extent

Up to 45 °C

Transmitter integrated in the
sensor. Signal cable can be
plugged onto sensor. Separate
temperature measurement for
processes with rapid change in
temperature

45s

Slow due to integrated tempera-
ture sensor

Suitable due to pulsed polarisa-
tion technology

A suitable sensor must be
selected

0.2...500mg/!

2.5..8.0
3 electrodes

Swimming pool, plant irrigation
water, chlorine elimination
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Hydrogen peroxide sensor PER 1-mA

Sensor for the measurement of hydrogen peroxide even in chemically contaminated and polluted water.
Available with measuring ranges for medium to very high concentrations

Your Benefits

Measured variable hydrogen peroxide, with measuring ranges from 20 ppm to 100,000 ppm (10%) avail-
able

Diaphragm-covered sensor minimises faults caused by changing flow or substances in the water
Resistance to films of dirt thanks to use of a pore-free diaphragm

Can be used in wide pH range of 1...11

Operating temperature up to 50 °C

Measured variable Hydrogen peroxide

Calibration Photometric with manual DT3B photometer

pH-range 1.0...11.0

Temperature 0...50 °C

Admissible temperature fluctuation < 0.3 °K/min

Response time sensor t, approx. 480 sec

Max. pressure 1.0 bar

Flow DGMa, DLG llI: 30...80 I/h
BAMa: 5...60 I/h (depending on design)

Supply voltage 16...24 V DC (2-wire)

Output signal 4...20 mA temperature-compensated, uncalibrated, not
electrically isolated

Selectivity Hydrogen peroxide selective towards sulphite

Cross sensitivity Ozone, chlorine dioxide, peracetic acid, chlorine, bro-
mine

Process integration Bypass: open outlet or return of the sample water into
the process line

Sensor fitting BAMa, DGMa, DLG Il

Controllers D1C

Typical applications Cooling and waste water treatment, bleaching process-

es, H,0, product qualification, water with higher H,0,
concentrations of up to 100,000 ppm.

Resistance to Salts, acids, alkalis, surfactants, dirt films, not against
hydrogen sulphide (H,S)

Measuring principle, technology Amperometric, 2 electrodes, diaphragm-covered

Measuring range Order no.
PER 1-mA-2000 ppm 20.0...2,000.0 mg/I 1022510

Important note: Measuring ranges up to 100,000 ppm on request

Photometer — 228
Accessories
Order no.
Photometer DT3B hydrogen peroxide (for calibration) 1039317
Polishing paste (to electrode cleaning) 559810

Note: a mounting kit (order no. 815079) is required for initial fitting of the sensors in the in-line probe housing
DLG Il
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Hydrogen peroxide sensor PEROX H2.10 P-mA

Sensor for measuring hydrogen peroxide without cross-sensitivity to chlorine. It can also be used for fast
control processes even with the temporary absence of hydrogen peroxide in clear water in a wide pH

range of 2.5...10.

Your Benefits

Measured variable hydrogen peroxide without cross-sensitivity to chlorine

Diaphragm-covered sensor minimises faults caused by changing flow

Fast processes can be controlled through the sensor’s rapid response time in conjunction with fast exter-
nal temperature measurement for temperature correction

Can be used in wide pH range of 2.5...10

Reliable measurement even after periods of absence of hydrogen peroxide thanks to pulsed, self-regener-

ating measuring electrode

Measured variable
Calibration
Measuring range
pH-range
Temperature

Admissible temperature fluctuation

Response time sensor t,;
Min. conductivity

Max. pressure
Flow

Supply voltage
Output signal

Selectivity
Process integration

Sensor fitting
Controllers
Typical applications

Resistance to
Measuring principle, technology

Hydrogen peroxide

Photometric with manual DT3B photometer

1...20, 10...200, 100...2000 mg/l, switchable
2.5...10.0

0...40 °C

< 1 °K/min (with external T measurement)

approx. 20 sec

For measuring range 20 mg/l: 5 uS/cm

For measuring range 200 mg/I: 200 pS/cm

Up to 1,000 mg/I: 500 pS/cm

Up to 2,000 mg/l: 1 mS/cm

2.0 bar

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 V DC (three-wire system)

4...20 mA not temperature-compensated, uncalibrated,
not electrically isolated

Hydrogen peroxide selective towards free chlorine
Bypass: open outlet or return of the sample water into
the process line

BAMa, DGMa, DLG III

DAC, D1C (without temperature correction)

Exhaust air scrubbers, treatment of clear and chemically
uncontaminated water, controls with the necessary very
short response times

Salts, acids, lyes, surfactants.

amperometric, 2 pulsing electrodes, diaphragm-covered

Order no.
H,0, sensor PEROX-H2.10 P 792976
PEROX transducer V1 for D1Ca 1034100
PEROX Transducer V2 1047979

Accessories

Order no.
Photometer DT3B hydrogen peroxide (for calibration) 1039317
Polishing paste (to electrode cleaning) 559810
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Hydrogen peroxide sensor PEROX H 3E-mA

Sensor for the measurement of hydrogen peroxide without cross-sensitivity to free chlorine peracetic acid.
Suitable for use with fast control processes also in moderately contaminated water and for reliably meas-

uring from 0.5 ppm H202

Your Benefits

Measured variable hydrogen peroxide without cross-sensitivity to free chlorine and peracetic acid

Sensitive measuring range from 0.2 mg/I

Fast processes can be controlled through the sensor’s rapid response time in conjunction with fast exter-
nal temperature measurement for temperature correction
Reliable measurement even after periods of absence of hydrogen peroxide thanks to pulsed, self-regener-

ating measuring electrode

Low measuring range provided by a system containing 3 electrodes
Membrane-covered sensor minimises faults caused by changing flow
An integrated transmitter and the signal cable’s plug-in connector make for an easy installation

Measured variable
Calibration
pH-range
Temperature

Admissible temperature fluctuation

Response time sensor t
Electrolytic conductivity
Flow

Supply voltage
Output signal

Electrical Connection
Selectivity

Process integration
Sensor fitting

Controllers
Typical applications

Resistance to
Measuring principle, technology

Hydrogen peroxide

Photometric with manual DT3B photometer

2.5...8.0

0...45°C

< 1 °K/min (with external T measurement)

<45s

0.05...50 mS/cm

DGMa, DLG lII: 30...60 I/h

BAMa: 5...100 I/h (depending on design)

16...24 (two-wire technology) V DC

4...20 mA not temperature-compensated, uncalibrated,
not electrically isolated

via a 4-pin plug on the sensor via an open-ended signal
cable on the unit

Hydrogen peroxide selective to free chlorine, peracetic
acid, sulphite

Bypass: open outlet or return of the sample water into
the process line

BAMa, DGMa, DLG Il

DAC, D1Cb (without temperature correction)
Swimming pool, plant irrigation water, chlorine elimina-
tion. Can also be used for moderately contaminated
water, controls with the necessary short response times
and low H,0, concentrations

Salts, acids, alkalis, surfactants, dirt films
amperometric, 3 pulsing electrodes, diaphragm-covered

Measuring range Order no.

PEROX H-3E-10ppm
PEROX H-3E-50ppm
PEROX H-3E-200ppm

0.20...10.0 mg/!I 1058563
1.0...50.0 mg/I 1105779
5.0...200 mg/! 1105778

PEROX H-3E-500ppm 10...500 mg/l 1117570
Accessories

Order no.

Pt 100 SE - temperature sensor for direct temperature measurement or 305063

temperature compensation during measurement of pH, fluoride, con-

ductivity, chlorine dioxide or hydrogen peroxide

DT3B photometer for calibrating the sensors for hydrogen peroxide, 1039317

complete with transport case

Lead length Order no.

Measuring line (external cable), 2-core, 5-pin plug 2m 707702
Measuring line (external cable), 2-core, 5-pin plug 5m 707703
Measuring line (external cable), 2-core, 5-pin plug 10m 707707
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1.3 Sensors DULCOTEST for pH, ORP, Fluoride and
Temperature

1.3.1 Selection Guide for pH Sensors, ORP Sensors

ProMinent’

The following generally applicable points should be observed for optimum functioning of pH and ORP sen-
sors:

The sensors should never dry out

The insertion angle must be > 15 ° from the horizontal (except with PHEK-L type)
Maximum flow < 0.8 m/s

Use of suitable measuring lines

Measuring lines should be as short as possible

Use of suitable measuring devices/transducers (high resistance input)

Calibration using quality buffer solutions

Selection of electrode type depending on the application

The storage period should be as short as possible

Measuring lines for pH/ORP measurement, see page — 133, quality buffer solutions for pH, see page — 136

Sensor Technology DULCOTEST
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Sensors DULCOTEST for pH, ORP,
Temperature

Fluoride and

Selection guide for pH sensors DULCOTEST

Sensor type Typical applications Remarks pHrange Max. Loading Reference  Dia-
temper- with parti- phragm
ature cles/solid
and max. matter in
pressure the appli-

cation

PHES Drinking water, swimming 1to 12 60°C/3  None to low Ag/AgCl 1x ceramic

pool water bar levels

PHEK Swimming pool water, Plastic sensor shaft for greater 1 to 12 60°C/3  None tolow Ag/AgCl 1x ceramic

aquariums safety during handling, e.g. bar levels
end customers in the private
swimming pool sector
PHEP/ Drinking water, swimming PHEPT with integrated temper- 1 to 12 80°C/6  None tolow Ag/AgCl 1x ceramic
PHEPT pool water, process water ature sensor bar levels with AgCl
reservoir
PHED Process water, electro- Chemically contaminated water, 1to 12 Ag/AgCl 2Xx ceram-
plating e.g. Cr®*, CN- with AgCl ic; double
reservoir junction
PHEN Chemically contaminated  Reference electrolyte is intro- 1to12 80°C/no None to low Ag/AgCl 1x ceramic
water, low-conductivity duced into the sensor using overpres-  levels with AgCl
water > 50 yS/cm external bottles and can be sure reservoir
topped up

PHER Industrial and public waste Dirt-repellent PTFE diaphragm 1 to 12 80°C /6 Low to Ag/AgCl 1x PTFE

water, cooling towers bar medium with AgCl
levels reservoir
PHER-DJ Reverse osmosis Dirt-repellent PTFE diaphragm 1 to 12 80°C/6 Lowto Ag/AgCl 2xPTFE;
(conductivity = 10 uS/ and a double junction to protect bar medium with AgCI double
cm), acid and alkaline the reference system levels reservoir junction
gas scrubbers (without
fluoride, HF), general
applications with chemical
pollution that may attack
the reference system
PHEI Industrial and public waste Long service life thanks to large 1 to 12 80°C/6 Lowto Ag/AgCl 1x PTFE;
water, cooling towers volume of reference electrolyte, bar medium with AgCl 1x ceram-
double junction and large PTFE levels reservoir ic; double
diaphragm, 3/4” NPT screw-in junction
thread
PHEX Suspensions, sludge, Open ring diaphragm 1to 12 25°C/16 Mediumto Ag/AgCl Open ring
emulsions bar high levels  with AgCl diaphragm
reservoir
PHEF Media containing fluoride  Special pH glass with increased 0 to 12 50°C/7 Lowto Ag/AgCl 1x HDPE
with low pH values, e.g.  resistance to HF bar medium
etching solutions contain- levels
ing fluoride in electro-
plating

PHEF-DJ Media containing fluoride  Special pH glass with increased 1 to 12 60°C /8 Low to Ag/AgCl 2XPTFE;
with low pH values, e.g.  resistance to HF bar medium double
gas scrubbers where levels junction
gases containing fluoride
are scrubbed

PHEP-H Process water with high  Special pH glass with increased 3 to 14 80°C/6  None tolow Ag/AgCl 1x ceramic
pH values (> pH 12) resistance to high pH values bar levels

Note:All DULCOTEST pH and ORP sensors are made using lead-free glass (RoHS-compliant)
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Temperature

Fluoride and

Selection guide for ORP sensors DULCOTEST

Sensor type Typical applications Remarks Material Max. Loading Reference  Dia-
of sensor temper- with parti- phragm
pin ature cles/solid
and max. matter in
pressure the appli-
cation
RHES Pt Drinking water, swimming Platinum 60°C/3  None to low Ag/AgCl 1x ceramic
pool water (Pt) bar levels
RHES Au Swimming pool water ORP sensors with gold elec- Gold (Au) 60°C/3
trodes are not susceptible to bar
hydrogen, which is produced
through the generation of
chlorine by open electrolysis
systems. What’s more, gold
electrodes are well suited to
ozone applications.
RHEK Pt Swimming pool water, Plastic sensor shaft for greater  Platinum 60°C/3  None to low Ag/AgCl 1x ceramic
aquariums safety during handling; e.qg. (P) bar levels
end customers in the private
swimming pool sector
RHEKL Pt Swimming pool water, Horizontal installation is possi- ~ Platinum 60°C/3  None tolow Ag/AgCl 2x ceramic
aquariums ble thanks to two diaphragms ~ (Pt) bar levels
RHEP Pt Drinking water, swimming Platinum 80°C/6  None tolow Ag/AgCl 1x ceramic
pool water, process water (Pt) bar levels with AgCI
reservoir
RHEP Au Drinking water, swimming ORP sensors with gold elec- Gold (Au) 80°C/6  None to low Ag/AgCl 1x ceramic
pool water, process water trodes are not susceptible to bar levels with AgCI
hydrogen, which is produced reservoir
through the generation of
chlorine by open electrolysis
systems
What’s more, gold electrodes
are well suited to ozone appli-
cations
RHEN Pt Chemically contaminated  Reference electrolyte is intro- ~ Platinum 80°C/no None to low Ag/AgCl 1x ceramic
water duced into the sensor using (P overpres- levels with AgCI
Low-conductivity water >  external bottles and can be sure reservoir
50 uS/cm topped up
RHER Pt Industrial and public waste Dirt-repellent PTFE diaphragm  Platinum 80°C/6 Low to Ag/AgCl 1x PTFE
water, cooling towers PY) bar medium with AgCl
levels reservoir
RHER-DJ Reverse osmosis (con- Dirt-repellent PTFE diaphragm  Platinum 80°C/6 Lowto Ag/AgCl 2XPTFE;
ductivity = 10 pS/cm) and a double junction to protect (Pt) bar medium with AgCI double
General applications with  the reference system levels reservoir junction
chemical pollution that
may attack the reference
system
RHEIC Industrial and public waste Long service life thanks to large Platinum 80°C/6 Lowto Ag/AgCl 1x PTFE;
water, cooling towers volume of reference electrolyte, (Pt) bar medium with AgCI 1x ceram-
double junction and large PTFE levels reservoir ic; double
diaphragm junction
3/4” NPT screw-in thread
RHEX Suspensions, sludge, Open ring diaphragm Platinum 25°C /16 Mediumto Ag/AgCl Open ring
emulsions (Pt) bar high levels  with AgCl diaphragm
reservoir
Note:All DULCOTEST pH and ORP sensors are made using lead-free glass (RoHS-compliant)
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Sensors DULCOTEST for pH, ORP, Fluoride and
Temperature

pH Sensors with SN6 or VARIO Pin Plug-In Head

pH sensors with plug-in head are connected to a shielded coaxial cable with the appropriate socket. The
rotatable threaded sleeve on the sensor head prevents the cable from twisting when inserting and removing
the sensor (e.g. when calibrating). The cable can therefore remain connected. This avoids the penetration of
troublesome water onto the plug-in contacts.
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1.3 Sensors DULCOTEST for pH, ORP, Fluoride and
Temperature

pH Sensor PHES 112 SE

Your Benefits

/ pH sensor optimised for use in potable water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools and for potable water
Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

ProMinent’

pH-range 1...12
Temperature 0...60°C
Max. pressure 3.0 bar
" Min. conductivity 150 pS/cm
Electrolyte Gel containing potassium chloride
Diaphragm Ceramic
Sensor shaft Glass
Shaft diameter 12 mm
Installation length 120 3 mm
120 +3 Fitting position Vertical up to +25°
Thread PG 13.5
Electrical Connection SNB plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Process integration Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube
Controllers All DULCOMETER controllers
Typical applications Swimming pools, whirlpools, potable water
Resistance to Disinfectant
Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement for temperature compensation needed
Installation length Order no.
PHES-112-SE SLg100 100 £3 mm 1051745
PHES 112 SE 120 £3 mm 150702
PHES-112-SE SLg225 225 +3 mm 150092
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pH Sensor PHES 112 SE 3D

pH sensor optimised for use in potable water treatment, swimming pools/hot tubs and at low electrolytic

conductivities of up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for use in swimming pools

Ceramic diaphragm with special material, optimised size and optimised pore diameter
Three ceramic diaphragms optimised for low electrolytic conductivities

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range 1..12
Temperature 0...60 °C
Max. pressure 3.0 bar
= Min. conductivity 50 uS/cm
Electrolyte Gel containing potassium chloride
Diaphragm 3 ceramic diaphragms
Sensor shaft Glass
Shaft diameter 12 mm
Installation length 120 £3 mm
120 +3 Fitting position Vertical up to +25°
Thread PG 13.5
Electrical Connection SN6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Process integration Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube
Controllers all DULCOMETER controllers
Typical applications Low conductivity water.
Resistance to Disinfectant
Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement for temperature compensation needed
Installation length Order no.
PHES 112 SE 3D 120 £3 mm 1045759
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pH Sensor PHEP 112 SE

Your Benefits

/ pH sensor optimised for use with clear process water and conditions of up to 80 °C/6 bar

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for exacting process requirements

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system for high pressure/temperature requirements

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...80 °C

6.0 bar

150 uS/cm

Gel containing potassium chloride

Ceramic

Glass

15 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pools during pressurisation for higher tem-
peratures and pressures, potable and industrial water,
electroplating, chemical industries.

Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement for temperature compensation needed

Installation length Order no.
PHEP 112 SE 120 £83 mm 150041
PHEP 112 SE SLg100 100 £3 mm 150951
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pH Sensor PHEP-H 314 SE

/ pH sensor optimised for use with clear process water, specifically for alkaline process solutions at high
temperatures of up to 100 °C

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for exacting process requirements
Optimised pH-sensitive glass for high alkali content and high temperatures

Long service life / excellent precision: Measurement at a high pH value of up to 14
Long service life: at high temperatures of up to 100 °C

Stable reference system for high pressure / temperature requirements

Twist protection for the sensor cable connected. This means that the cables can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

3...14

0...100 °C

6.0 bar

150 uS/cm

Gel containing potassium chloride

Ceramic

Glass

15 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Monitoring or control of chemical processes with neutral
to highly-alkaline media and temperatures up to 100 °C.
Disinfectant, high alkalinity

Direct potentiometric measurement, 2 electrodes,
highly alkaline tempered glass, ceramic diaphragm,

gel electrolyte, separate temperature measurement for
temperature compensation needed

Order no.

PHEP-H 314 SE

1024882
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pH Sensor PHEI 112 SE

/ Reliable online measurement of pH values in industrial waste water/water - with DULCOTEST sensors

Your Benefits

Solid high-grade plastic housing with integrated process connection for direct installation in the process

with 12” and 3%” NPT thread

Large dirt-repellent Teflon diaphragm protects against unwanted blocking of the reference
Double junction reference system for stability with chemically polluted water

Large electrolyte reservoir for long service lives

NPT 3/4" pH-range

Temperature
! Max. pressure

Min. conductivity
Electrolyte

Diaphragm
Sensor shaft
Shaft diameter

192

Installation length

NPT 3/4"
Fitting position
Thread
Electrical Connection
Enclosure rating
Process integration

NPT 1/2"

60

20.1

Controllers
Typical applications

Resistance to

Measuring principle, technology

1..12

0...80 °C

6.0 bar

50 uS/cm

Gel containing potassium chloride with a large KCI
reservoir of gel

PTFE ring diaphragm

Plastic

17 £0.2 mm (below the ¥2” NPT thread), 22 +0.2 mm
(below the 34” thread)

20 +0.2 mm (from the lower end of the 12" thread), 60
+0.2 mm (from the lower end of the 3” thread)

Vertical up to +25°

" and %” NPT thread

SNG6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Municipal and industrial waste water Cooling water,
process water, water in the chemical industry and paper
making, generally for water with a solid matter fraction.
Disinfectant, solids content (turbid water), water-soluble
chemicals

direct potentiometric measurement, 2 probes, dou-

ble junction, gel electrolyte, large Teflon diaphragm,
separate temperature measurement for temperature
compensation needed

Order no.

PHEI 112 SE 1076610
Accessories

Order no.

Adapter for fitting BAMa, DGMa, DLG Ill; M34 x 3/4” NPT PVDF-natural 1077156
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pH Sensor PHER 112 SE

pH sensor optimised for use in contaminated water containing solids and for low conductivity of > 50 pS/

cm at up to 80 °C/6 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
The large dirt-repellent Teflon® diaphragm prevents the reference system from becoming blocked up

Long service life when solids are present

High-viscosity electrolyte combined with a salt reservoir prevents the electrolyte from “bleeding”

Long service life without drifts when there is clear water with low conductivity

Twist protection for the sensor cable connected. This means that the cables can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...80 °C

6.0 bar

50 uS/cm

Gel containing potassium chloride with KCI reservoir
PTFE ring diaphragm

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

All DULCOMETER controllers

Municipal and industrial waste water, cooling water,
process water, water in the chemical industry and paper
making, generally water with solid fractions.
Disinfectant, solids content (turbid types of water)
Direct potentiometric measurement, 2 electrodes, Teflon
ring diaphragm, polymer electrolyte, separate tem-
perature measurement for temperature compensation
needed

Order no.

PHER 112 SE

1001586
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PH sensor PHER-DJ 112 SE

/ pH sensor with double diaphragm (double junction) optimised for use in contaminated water containing
solids and for low condugctivity of > 10 uS/cm at up to 80 °C/6 bar.

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

The large dirt-repellent Teflon® diaphragm prevents the reference system from becoming blocked up
Long service life when solids are present

High-viscosity electrolyte combined with a salt reservoir prevents the electrolyte from “bleeding”
Long service life without drifts when there is clear water with low conductivity

Twist protection for the sensor cable connected. This means that the cables can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...80 °C

6.0 bar

10 uS/cm

Gel containing potassium chloride with KCI reservoir
2x PTFE ring diaphragm

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

All DULCOMETER controllers

Municipal and industrial waste water, cooling water,
process water, water in the chemical industry and paper
making, generally water with solid fractions.
Disinfectant, solids content (turbid types of water)
Direct potentiometric measurement, 2 electrodes, Teflon
ring diaphragm, polymer electrolyte, separate tem-
perature measurement for temperature compensation
needed

Installation length Order no.

PHER-DJ 112 SE

120 £3 mm 1108991
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pH Sensor PHEX 112 SE

pH sensor optimised for use with contaminated water with a high solids content at 6 bar/100 °C or 16

bar/25 °C

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for extremely high solids content
The solid electrolyte makes the diaphragm redundant and prevents the reference system from becoming

blocked up

Long service life when sludge is present due to lack of a diaphragm
Long service life as the solid electrolyte prevents the electrolyte from “bleeding”

Stable reference system

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...100 °C

16.0 bar

500 pS/cm

Polymer containing potassium chloride (solid)

Circular gap diaphragm (solid electrolyte)

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Waste water, industrial water, process chemistry, emul-
sions, suspensions, protein-containing media, in general
for water with a high solid fraction, not suitable for use in
clear water. not suitable for media with oxidation agents.
Solids content (turbid types of water), sludge, emulsions
Direct potentiometric measurement, 2 electrodes, no
diaphragm, polymer electrolyte, separate temperature
measurement for temperature compensation needed

Installation length Order no.
PHEX 112 SE 120 £83 mm 305096
PHEX 112 SE SLg225 225 £3 mm 150061

From stock Heidelberg
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pH Sensor PHED 112 SE

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for use in chemically contaminated but clear water
Double junction: two coupled ceramic diaphragms protect the reference system

Long service life when chemical pollutants are present

ProMinent’

/ pH sensor optimised for use with chemically contaminated but clear water at up to 80 °C/8 bar

Special construction permits a maximum pressure of 8 bar

Twist protection for the sensor cable connected. This means that the cables can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Jj pH-range 1..12
Temperature 0...80°C
3 Max. pressure 8.0 bar
Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
Diaphragm Double junction
120 +3 Sensor shaft Glass
Shaft diameter 12 mm
Installation length 120 £3 mm
Fitting position Vertical up to +25°
Thread PG 13.5
v Electrical Connection SNB plug-in head, rotatable with a ProMinent cable
) Enclosure rating IP 65
Process integration Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube
Controllers all DULCOMETER controllers
Typical applications Chemically loaded waste water, industrial water, cooling
water.
Resistance to Disinfectants, water-soluble chemicals
Measuring principle, technology Direct potentiometric measurement, 2 electrodes,
double junction, gel electrolyte, separate temperature
measurement for temperature compensation needed
Order no.
PHED 112 SE 741036
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pH Sensor PHEF 012 SE

pH sensor optimised for use with acidic water containing fluoride and abrasive water containing solids at

up to 50 °C/7 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Optimised pH glass for use in the presence of glass-corroding hydrofluoric acid (HF). HF is formed primar-
ily in the presence of fluoride (F) at a pH of < 4. Glass corrosion is promoted by a constant concentration
of fluoride, a falling pH value and a rising temperature. The glass composition and structure of the PHEF
type reduce the release of SiF,. Extended service life in the presence of fluoride () at a pH of < 7

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts

The flat shape of the glass diaphragm and large ring diaphragm facilitate use in contaminated water, which

also contains abrasive solids

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to

Measuring principle, technology

0...12

0...50 °C

7.0 bar

150 uS/cm

Gel containing potassium chloride

HDPE ring diaphragm, flat (Double Junction)

Epoxy

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

A significantly longer service life can be achieved com-
pared with standard pH sensors in media containing
hydrofluoric acid, e.g. waste water from the semicon-
ductor industry or electroplating applications and air
scrubbers.

Disinfectant, solids content (turbid types of water),
hydrofluoric acid (HF), abrasive particles

Direct potentiometric measurement, 2 electrodes, PE
ring diaphragm, HF-compatible flat glass diaphragm,
gel electrolyte, separate temperature measurement for
temperature compensation needed

Order no.

PHEF 012 SE

1010511
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pH sensor PHEF-DJ 112 SE

pH sensor with double diaphragm (double junction) optimised for acid water containing fluoride at up to

60 °C/8 bar

Your Benefits

Electrochemical combination probe: pH and reference electrode integrated
Precise and reliable pH measurement in water containing fluoride with low pH enables efficient processes

and excellent process reliability

A special pH glass and dirt-repellent double junction can extend the service life of the sensor and thereby
minimise downtimes as well as maintenance requirements

The combination of hydrofluoric acid-resistant glass and PTFE double junction makes the sensor suited to
gas scrubbing applications where fluoride and dirt may be encountered at the same time

Twist protection for the sensor cable connected ensures that the cable can remain connected during
installation and removal of the sensor, reducing moisture on the plug-in contacts

pH-range
Temperature
Max. pressure
Min. conductivity
Electrolyte
Diaphragm

1...12

0...60 °C

6.0 bar

10 uS/cm

Gel containing potassium chloride

2 x PTFE ring diaphragm, double junction

Sensor shaft Glass
Shaft diameter 12 mm
Installation length 120 £3 mm
120 +3 Fitting position Vertical up to +25°
Thread PG 13.5
Electrical Connection SN6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Process integration Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube
Controllers all DULCOMETER controllers
Typical applications A significantly longer service life can be achieved com-
pared with standard pH sensors in media containing
hydrofluoric acid, e.g. waste water from the semicon-
ductor industry or electroplating applications and air
scrubbers. Low conductivity water.
Resistance to Disinfectant, dirt
Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel
electrolyte, PTFE diaphragm, separate temperature
measurement needed for temperature compensation
Order no.
PHEF-DJ 112 SE 1114185
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pH Sensor PHEN 112 SE

Refillable pH sensor optimised for use with chemically contaminated water at up to 80 °C/without excess

pressure

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
Renewable liquid electrolyte by continuous replenishment from an electrolyte bottle installed above the

electrode

1 ceramic diaphragm made of special material and with an optimised size / with optimised pore diameter
Twist protection for the sensor cable connected. This means that the cables can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts

Long service life in the presence of chemicals dissolved in the water, which could contaminate the refer-

ence system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...80 °C

Operation at atmospheric pressure

150 uS/cm

KCL electrolyte, refillable

Ceramic

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Waste water, cooling waterchemically contaminated
water.

Disinfectant, only for clear types of water

Direct potentiometric measurement, 2 electrodes, liquid
electrolyte, 1 ceramic diaphragm, separate temperature
measurement for temperature compensation needed

Order no.
PHEN 112 SE 305090
Delivered without PE storage tank and hose
Accessories
Order no.
PE storage tank with connectors and tube 305058

For the PE storage tank, we recommend fitting approx. 0.5 - 1 m above the level of the measurement medi-

um.

Capacity Order no.
KCI solution, 3 molar 250 ml 791440
KCI solution, 3 molar 1,000 mi 791441
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pH Sensor PHEN 112 SE 3D

ProMinent’

/ Refillable pH sensor optimised for use in contaminated water containing solids and water with a low con-
ductivity of > 50 uS/cm at up to 80 °C/without overpressure

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

=

Renewable liquid electrolyte through continuous replenishment from an electrolyte bottle installed above

the electrode

3 ceramic diaphragms made of special material, with optimised size and optimised pore diameter

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts

Long service life in water with low conductivity of > 50 uS/cm and where solids are present

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...80 °C

Operation at atmospheric pressure

50 uS/cm

KCL electrolyte, refillable

3 ceramic diaphragms

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

All DULCOMETER controllers

Waste water, water with low conductivity, e.g. from
reverse OSmMosis.

Disinfectant, solids content (turbid types of water)
Direct potentiometric measurement, 2 electrodes, liquid
electrolyte, 1 ceramic diaphragm, separate temperature
measurement for temperature compensation needed

Order no.

PHEN 112 SE 3D

150078
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pH Sensor PHEK 112 S

pH sensor for use with manual measuring instruments, with plastic shaft, optimised for use in potable
water treatment, swimming pools/hot tubs at up to 80 °C/3 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for use in swimming pools and for potable water
Ceramic diaphragm with special material, optimised size and optimised pore diameter

With plastic shaft to prevent glass breakage
Mechanical protection of the glass diaphragm

Long service life due to reduced diffusion (“bleeding”) of the electrolyte
Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration
Controllers

Typical applications

Resistance to
Measuring principle, technology

1..12

0...60 °C

3.0 bar

150 uS/cm

Gel containing potassium chloride

Ceramic

Polycarbonate

12 mm

120 £3 mm

Vertical up to +25°

none

SN6 plug-in head

IP 65

Immersion by tripod or manually

all DULCOMETER controllers

Hand-held measurement in swimming pools, potable
water.

Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement for temperature compensation needed

Order no.

PHEK 112 S

305051
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pH Sensor PHEK 112 SE

pH sensor with plastic shaft, optimised for use in potable water treatment, swimming pools/hot tubs at up

to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for use in swimming pools and for potable water
Ceramic diaphragm with special material, optimised size and optimised pore diameter

With plastic shaft to prevent glass breakage
Mechanical protection of the glass diaphragm

Long service life due to reduced diffusion (“bleeding”) of the electrolyte
Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers

Typical applications

Resistance to

Measuring principle, technology

1..12

0...60 °C

3.0 bar

150 uS/cm

Gel containing potassium chloride

Ceramic

Polycarbonate

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pool, potable water, aquariums
Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement for temperature compensation needed

Order no.

PHEK 112 SE

From stock Heidelberg

1028457
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pH Sensor PHEK-L 112 SE

/ pH sensor with plastic shaft, optimised for use in potable water treatment, swimming pools/hot tubs,
horizontal installation possible, at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

With plastic shaft to prevent glass breakage

Horizontal (level) installation possible (90° angle) (usually limited to O - 75° angle)

Diaphragm and reference system optimised for use in swimming pools and for potable water
Ceramic diaphragm with special material and optimised size / optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

pH-range
Temperature

Max. pressure

Min. conductivity
Electrolyte
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

1..12

0...60 °C

3.0 bar

150 uS/cm

Gel containing potassium chloride

Ceramic

Polycarbonate

12 mm

120 £3 mm

Vertical to horizontal

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pools, potable water, aquaria. Horizontal
installation possible.

Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement for temperature compensation needed

Order no.

PHEK-L 112 SE

1034918
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pH Sensor PHEPT 112 VE

ProMinent’

/ pH sensor with integral temperature measurement, optimised for use with clear process water and chang-
ing process temperature of up to 80 °C/6 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for exacting process requirements

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive chemicals

Stable reference system for high pressure / temperature requirements

Integrated Pt 100 temperature sensor for temperature compensation of the pH measurement in higher-or-
der measuring instruments eliminates the need for an additional sensor housing and external temperature
sensor

VARIO Pin plug-in head with IP 67 specification

Twist protection for the sensor cable connected. This means that the cable can remain connected during
installation and dismantling of the sensor, avoiding troublesome moisture on the connector contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH-range 1..12

Temperature 0...80°C

Max. pressure 6.0 bar

Min. conductivity 150 uS/cm

Electrolyte Gel containing potassium chloride

Diaphragm Ceramic

Sensor shaft Glass

Shaft diameter 15 mm

Installation length 120 £3 mm

Fitting position Vertical up to +25°

12023 Thread PG 135

Electrical Connection VARIO Pin plug-in head

Enclosure rating IP 67

Process integration Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,

channel: Immersion in the immersion tube

Controllers All DULCOMETER controllers (with the exception of
DCCa pH)
Typical applications Swimming pools during pressurisation for higher tem-

peratures and pressures, potable and industrial water,
electroplating, chemical industry, processes with a
temperature change.

Resistance to Disinfectant

Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, integrated temperature
measurement for temperature compensation

Order no.
PHEPT 112 VE 1004571

Accessories: Measuring Line for Sensors with VARIO Pin Plug-in Head
Ready-made 6-wire measuring line with VARIO Pin plug for connection to sensor type PHEPT 112 VE.

Length Order no.

VARIO Pin signal lead VP 6-ST/ 2 m 2m 1004694
VARIO Pin signal lead VP 6-ST/ 2 m 5m 1004695
VARIO Pin signal lead VP 6-ST/ 2 m 10m 1004696
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pH Sensors with Fixed Cable

pH sensors with fixed cable contain a shielded coaxial cable, which is firmly connected to the sensor head. A
rotatable threaded sleeve on the sensor head prevents the cable from twisting when inserting and removing
the sensor.

The technical data corresponds to pH sensors with SN6 plug-in head (see page — 80)

pH Sensor PHES 112 F

pH sensor for use with manual measuring instruments, optimised for use in potable water treatment,
swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools and for potable water

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Cable thickness Lead length Device plug Order no.

mm m
PHES 112 F 301 S 3 1 SN6 304976
PHES 112 F 301 B 3 1 BNC 304980
PHES 112 F 303 B 3 3 BNC 304981

Further types on request.

pH Sensor PHES 112 FE

pH sensor optimised for use in potable water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools and for drinking water

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Rotatable threaded sleeve on the sensor head prevents the cable from twisting when inserting and remov-
ing the sensor

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

= = Cable thickness Lead length Device plug Order no.
o) B s mm m
PHES 112 FE 303 S 8 8 SN6 304984
PHES 112 FE 310 S 3 10 SN6 304985
PHES 112 FE 503 D B 8 DIN 304986
PHES 112 FE 303 B 3 3 BNC 304988
PHES 112 FE 310 O 8 10 none 304990
PHES 112 FE 301 B 3 1 BNC 150079
PHES 112 FE 301 S 3 1 SN6 150926
PHES 112 FE 303 O 3 3 none 150101
Further types on request.
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pH Sensor PHEK 112 F

ProMinent’

/ pH sensor for use with manual measuring instruments, with plastic shaft, optimised for use in potable
water treatment, swimming pools/hot tubs at up to 80 °C/3 bar

f Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools and for potable water

Ceramic diaphragm with special material, optimised size and optimised pore diameter

With plastic shaft to prevent glass breakage

Mechanical protection of the glass diaphragm

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

—

= " 0
B D S
Cable thick- Lead length Device plug Order no.
ness
mm m
PHEK 112 F 501 D 5 1 DIN 304995
PHEK112F 301 B 3 1 BNC 304996
Further types on request.
pH Sensor PHEK 112 FE
/ pH sensor with plastic shaft, optimised for use in potable water treatment, swimming pools/hot tubs at up
to 60 °C/3 bar
Your Benefits
Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for use in swimming pools and for drinking water
Ceramic diaphragm with special material, optimised size and optimised pore diameter
Iy - With plastic shaft to prevent glass breakage
g Mechanical protection of the glass diaphragm
4 Long service life due to reduced diffusion (“bleeding”) of the electrolyte
% Long service life due to the material, which is inert to aggressive disinfectants
Stable reference system
120 +3 Rotatable threaded sleeve on the sensor head prevents the cable from twisting when inserting and remov-

ing the sensor
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

pH sensor with polycarbonate plastic shaft, glass diaphragm protection, with fixed coaxial cable and device
plug, without screw-in thread.

Cable thickness Lead length Device plug Order no.

mm m
PHEK 112 FE 303 B 3 3 BNC 1028458
PHEK 112 FE 301 B 3 1 BNC 150091

Further types on request.

pH Sensor PHEP 112 FE

/ pH sensor optimised for use with clear process water and conditions of up to 80 °C/6 bar

Sensor Technology DULCOTEST
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Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for exacting process requirements

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system for high pressure/temperature requirements

Rotating sensor head sleeve prevents the cable twisting when inserting and dismantling the sensor
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Cable thickness Lead length Device plug Order no.

! mm m
= = PHEP 112 FE 303 S 8 S SN 6 150673
o B D PHEP 112 FE 305 O 3 5 none 150689
PHEP 112 FE 510 O 5 10 none 150929
PHEP 112 FE 301 B 3 1 BNC 150557
PHEP 112 FE 303 B 3 3 BNC 150676
Further types on request.
pH Sensor PHER 112 FE
/ pH sensor optimised for use in contaminated water containing solids and for low conductivity of > 50 uS/
cm at up to 80 °C/6 bar
I Your Benefits
Electrochemical combination electrode: pH and reference electrode integrated
The large dirt-repellent Teflon® diaphragm prevents the reference system from becoming blocked up
Long service life when solids are present
— High-viscosity electrolyte combined with a salt reservoir prevents the electrolyte from “bleeding”
Long service life without drifts when there is clear water with low conductivity
Rotating sensor head sleeve prevents the cable twisting when inserting and dismantling the sensor
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)
Cable Lead length Device plug Order no.
thickness
1 mm m
= = PHER 112 FE 510 O 5 10 none 150874
0 B D s PHER 112 FE 301 B 3 1 BNC 150690
PHER 112 FE 302 O 3 2 none 150163
PHER 112 FE 505 O 5 5 none 150873
PHER 112 FE 510 S IP68 5 10 SN6 1112930
PHER 112 FE 510 O IP68 5 10 none 1112996
PHER-DJ 112 FE 510 S IP68 5 10 SN6 (S8) 1113190
PHER-DJ 112 FE 510 O IP68 5 10 none 1113189
Further types on request.
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pH Sensor PHEX 112 FE

/ pH sensor optimised for use with contaminated water with a high solids content at 6 bar/100 °C or 16
bar/25 °C

Your Benefits

Electrochemical combination electrode: pH and reference electrode integrated

Diaphragm and reference system optimised for extremely high solids content

The solid electrolyte makes the diaphragm redundant and prevents the reference system from becoming
blocked up

Long service life when sludge is present due to lack of a diaphragm

Long service life as the solid electrolyte prevents the electrolyte from “bleeding”

Stable reference system

Rotating sensor head sleeve prevents the cable twisting when inserting and dismantling the sensor
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Cable thickness Lead length Device plug Order no.

|
|

= mm m
0 B D PHEX 112 FE510 S 5 10 SN 6 150025
PHEX 112 FE 510 O 5 10 none 150084
PHEX 112 FE 310 S 8 10 SN6 150023
PHEX 112 FE 510 O 5 10 none 1112997
1P68
PHEX 112 FE 510 S B 10 SN6 1112998
IP68
Further types on request.
pH Sensor PHED 112 FE
/ pH sensor optimised for use with chemically contaminated but clear water at up to 80 °C/8 bar
Your Benefits
Electrochemical combination electrode: pH and reference electrode integrated
Diaphragm and reference system optimised for use in chemically contaminated but clear water
Double junction: two coupled ceramic diaphragms protect the reference system
Long service life when chemical pollutants are present
Special construction permits a maximum pressure of 8 bar
Rotating sensor head sleeve prevents the cable twisting when inserting and dismantling the sensor
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)
Cable thickness Lead length Device plug Order no.
mm m
PHED 112 FE 303 B 3 8 BNC 741038
PHED 112 FE 301 B 3 1 BNC 741037
PHED 112 FE 302 O 3 2 none 1032717
Further types on request.
pH sensor PHEI 112 FE
Reliable online measurement of pH values in industrial waste water/water - with DULCOTEST sensors
Your Benefits
Solid high-grade plastic housing with integrated process connection for direct installation in the process
with %2” and %" NPT thread
Large dirt-repellent Teflon diaphragm protects against unwanted blocking of the reference
Double junction reference system for stability with chemically polluted water
Large electrolyte reservoir for long service lives
Important information:
o B s
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PHEI fixed cable sensors have protection class IP68 on the fixed cable — sensor connection!

Cable thick- Lead length Device plug Order no.
ness
mm m

PHEI 112 FE 501 S 5 1 SN6 1094721
PHEI 112 FE 505 S 5 5 SN6 1094724
PHEI 112 FE510 S 5 10 SN6 1094723
PHEI 112 FE 505 O 5 5 Open cable end 1094720
PHEI 112 FE 510 O 5 10 Open cable end 1094722
PHEI 112 FE 505 B 5 5 BNC 1094726
PHEI 112 FE 510 B 5 10 BNC 1094725
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1.34 ORP Sensors with SN6 Plug-in Head

ProMinent’

ORP sensors with SN6 plug-in head are connected to a shielded coaxial cable with the appropriate socket.
The rotatable threaded sleeve on the sensor head prevents the cable from twisting when inserting and remov-
ing the sensor. The cable can therefore remain connected. This avoids moisture from contacting the plug-in
contacts.
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ORP Sensor RHES-Pt-SE

/ ORP sensor optimised for use in potable water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools and for potable water
Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature

Max. pressure

Min. conductivity
Electrolyte

ORP electrode
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers

Typical applications

Resistance to

Measuring principle, technology

0...60 °C

3.0 bar

150 pS/cm

Gel containing potassium chloride

Platinum

Ceramic

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process ling, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pools, whirlpools, potable water
Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm

Installation length Order no.
RHES-Pt-SE SLg100 100 £3 mm 1051746
RHES-Pt-SE 120 £3 mm 150703
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ORP Sensor RHES-Au-SE

ProMinent’

/ ORP sensor optimised for use in potable water treatment, swimming pools/hot tubs when electrolysis
processes are used for disinfection and with ozone treatment at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Gold electrode to prevent faults caused by products from those electrolysis processes where the elec-
trodes are immersed directly into the sample water

Diaphragm and reference system optimised for use in swimming pools and for potable water

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life thanks to material, which is inert to aggressive disinfectants

Stable reference system

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature 0...60 °C

Max. pressure 3.0 bar

Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
ORP electrode Gold

Diaphragm Ceramic

Sensor shaft Glass

Shaft diameter 12 mm
Installation length 120 £83 mm
Fitting position Vertical up to +25°
Thread PG 13.5

Electrical Connection
Enclosure rating
Process integration

SN6 plug-in head, rotatable with a ProMinent cable

IP 65

Bypass: open outlet or return of the sample water

into the process ling, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

120 +3 Controllers all DULCOMETER controllers
Typical applications Swimming pools, whirlpools, potable water, with disin-
fectants from electrolysis processes (electrodes directly
in the process water).
Resistance to Disinfectant, by-products from electrolysis process and
v from ozone treatment process
- Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm
Installation length Order no.
RHES-Au-SE 120 £3 mm 1044544
RHES-AU-SE Sig 100 100 £3 mm 1092570
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ORP Sensor RHEP-Pt-SE

/ ORP sensor optimised for use with clear process water and conditions of up to 80 °C/6 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Diaphragm and reference system optimised for exacting process requirements

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life thanks to material, which is inert to aggressive chemicals

Stable reference system for high pressure / temperature requirements

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Sensor Technology DULCOTEST

Temperature 0...80 °C
Max. pressure 6.0 bar
Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
= ORP electrode Platinum
= 1 Diaphragm Ceramic
Sensor shaft Glass
Shaft diameter 15 mm
Installation length 120 £3 mm
Fitting position Vertical up to +25°
120 +3 Thread PG 13.5

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to

Measuring principle, technology

SN6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process ling, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pools during pressurisation for higher tem-
peratures and pressures, potable and industrial water,
electroplating.

Disinfectant, not suitable for media containing ozone,
cyanides, electrolysis processes (electrodes directly in
the sample water)

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm

Installation length Order no.

RHEP-Pt-SE
RHEP-PT -SE SLG100

120 £3 mm 150094
100 £3 mm 150952
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ORP Sensor RHEP-Au-SE

ProMinent’

/ ORP sensor optimised for use with clear process water when electrolysis processes are used for disinfec-
tion and with ozone treatment and with cyanide detoxification at conditions of up to 80 °C/6 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Gold electrode to prevent faults caused by products from those electrolysis processes where the elec-
trodes are immersed directly into the sample water

Diaphragm and reference system optimised for exacting process requirements

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive chemicals

Stable reference system for high pressure / temperature requirements

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature 0...80 °C

Max. pressure 6.0 bar

Min. conductivity 150 uS/cm

Electrolyte Gel containing potassium chloride

ORP electrode Gold

Diaphragm Ceramic

Sensor shaft Glass

Shaft diameter 15 mm

Installation length 120 £83 mm

Fitting position Vertical up to +25°

Thread PG 13.5

Electrical Connection SNG6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65

Process integration Bypass: open outlet or return of the sample water

into the process ling, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

Controllers all DULCOMETER controllers

Typical applications Cyanide detoxification, ozone monitoring

Resistance to Disinfectant, by-products from electrolysis process and
from ozone treatment process, cyanides

Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel

electrolyte, ceramic diaphragm

Installation length Order no.
RHEP-Au-SE 120 £3 mm 1003875
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ORP Sensor RHER-Pt-SE

ORP sensor optimised for use in contaminated water containing solids and for low conductivity of > 50

uS/cm at up to 80 °C/6 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated
The large dirt-repellent Teflon® diaphragm prevents the reference system from becoming blocked up

Long service life when solids are present

High-viscosity electrolyte combined with a salt reservoir prevents the electrolyte from “bleeding”

Long service life without drifts when there is clear water with low conductivity

Rotating sensor head sleeve. This means that the cables can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature
Max. pressure
Min. conductivity
Electrolyte

ORP electrode
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

0...80 °C

6.0 bar

50 uS/cm

Electrolyte with KCI supplement (salt rings in the refer-
ence electrolyte)

Platinum

PTFE ring diaphragm

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head/other versions on request

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Municipal and industrial waste water, cooling water, pro-
cess water, chemical applications, paper manufacturing.
In general for water with a noticeable solid fraction
Disinfectant, solids content (turbid types of water)

Direct potentiometric measurement, 2 electrodes, Teflon
ring diaphragm, polymer electrolyte

Installation length Order no.

RHER-Pt-SE

120 £3 mm 1002534
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ORP sensor RHER-DJ-Pt-SE

ORP sensor optimised for use in contaminated water containing solids and for low conductivity of > 10

uS/cm at up to 80 °C/6 bar

The benefits for you

Electrochemical combination electrode: ORP and reference electrode integrated
The large dirt-repellent Teflon® diaphragm prevents the reference system from becoming blocked up

Long service life when solids are present

High-viscosity electrolyte combined with a salt reservoir prevents the electrolyte from “bleeding”

Long service life without drifts when there is clear water with low conductivity

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature 0...80°C
= Max. pressure 6.0 bar
Min. conductivity 10 uS/cm

Electrolyte

Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

Electrolyte with KCI supplement (salt rings in the refer-
ence electrolyte)

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Municipal and industrial waste water, cooling water, pro-
cess water, chemical applications, paper manufacturing.
In general for water with a noticeable solid fraction
Disinfectant, solids content (turbid types of water)

Direct potentiometric measurement, 2 electrodes, Teflon
ring diaphragm, polymer electrolyte

t ORP electrode Platinum
Diaphragm 2 x PTFE ring diaphragm, double junction
Sensor shaft Glass
Shaft diameter 12 mm

120 +3 Installation length 120 £3 mm
- Fitting position Vertical up to +25°

Thread PG 13.5
Electrical Connection SNB6 plug-in head/other versions on request
Enclosure rating IP 65

v

Installation length Order no.

RHER-DJ-Pt-SE

120 £3 mm 1112882
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ORP Sensor RHEX-Pt-SE

ORP sensor optimised for use with contaminated water with a high solids content at 6 bar/100 °C or 16

bar/25 °C

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated
Diaphragm and reference system optimised for extremely high solids content
The solid electrolyte makes the diaphragm redundant and prevents the reference system from becoming

blocked up

Long service life when sludge is present due to lack of a diaphragm
Long service life as the solid electrolyte prevents the electrolyte from “bleeding”

Stable reference system

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature

Max. pressure

Min. conductivity
Electrolyte

ORP electrode
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers
Typical applications

Resistance to
Measuring principle, technology

0...100 °C

16.0 bar (25 °C), 6.0 bar (at 100 °C)

500 uS/cm

Polymer containing potassium chloride (solid)

Platinum

Circular gap (solid electrolyte)

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SN6 plug-in head/other versions on request

IP 65

Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Waste water, industrial water, process chemistry, emul-
sions, suspensions, protein-containing media. In general
for water with a high solid fraction. Not suitable for clear
media. Not suitable for media with oxidation agents.
Solids content (turbid types of water), sludge, emulsions
Direct potentiometric measurement, 2 electrodes, no
diaphragm, polymer electrolyte

Installation length Order no.

RHEX-Pt-SE

120 £3 mm 305097
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ORP Sensor RHEIC-Pt-SE

/ ORP sensor optimised for use in industrial waste water/water — with DULCOTEST sensors.

NPT 3/4"

192105

6010.3

2002

! ! NPT 3/4"

NPT 1/2"

Your Benefits

Mechanically resistant platinum dome permits lengthy use even when exposed to abrasive particles
Large dirt-repellent Teflon diaphragm protects against unwanted blockage of the reference

Double junction reference system for stability with chemically polluted water

Large electrolyte reservoir for long service lives

Solid high-grade plastic housing with integrated process connection for direct installation in the process
with %2” and 3” NPT thread

Temperature 0...80°C

Max. pressure 6.0 bar

Min. conductivity 50 pS/cm

Electrolyte Gel containing potassium chloride with a large KCI
reservoir of gel

Diaphragm PTFE ring diaphragm

Sensor shaft Plastic

Shaft diameter 17 £0.2 mm (below the ¥2” NPT thread), 22 +0.2 mm
(below the 34” thread)

Installation length 20 +0.2 mm (from the lower end of the ¥2” thread), 60
+0.2 mm (from the lower end of the 3” thread)

Fitting position Vertical up to +25°

Thread 2" and %” NPT thread

Electrical Connection SN6 plug-in head, rotatable with a ProMinent cable

Enclosure rating IP 65

Process integration Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

Controllers all DULCOMETER controllers

Typical applications Municipal and industrial waste water Cooling water,
process water, water in the chemical industry and paper
making, generally for water with a solid matter fraction.

Resistance to Disinfectant, solids content (turbid water), water-soluble
chemicals
Measuring principle, technology direct potentiometric measurement, 2 probes, dou-

ble junction, gel electrolyte, large Teflon diaphragm,
separate temperature measurement for temperature
compensation needed

Order no.

RHEIC-Pt-SE 1082281
Accessories

Order no.

Adapter M34/PG13.5 1077156
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Temperature

Sensors DULCOTEST for pH, ORP, Fluoride and

max.
200

max. 20

[

120 +3

v

ORP Sensor RHEN-Pt-SE

Refillable ORP sensor optimised for use with chemically contaminated water at up to 80 °C/without

EXCess pressure

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated
Renewable liquid electrolyte by continuous replenishment from an electrolyte bottle installed above the

electrode

1 ceramic diaphragm made of special material, with an optimised size and with optimised pore diameter
Long service life in the presence of chemicals dissolved in the water, which could contaminate the refer-

ence system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature 0...80 °C

Max. pressure Operation at atmospheric pressure
Min. conductivity 150 pS/cm

Electrolyte KCL electrolyte, refillable

ORP electrode Platinum

Diaphragm Ceramic

Sensor shaft Glass

Shaft diameter 12 mm

Installation length 120 £3 mm

Fitting position Vertical up to +25°

Thread PG 13.5

Electrical Connection SN6 plug-in head/other versions on request
Enclosure rating IP 65

Process integration
Controllers
Typical applications

By tripod or manually
all DULCOMETER controllers
Waste water, cooling water, chemically contaminated

water, only clear types of water.

Resistance to
Measuring principle, technology

Disinfectant, chemicals dissolved in water
Direct potentiometric measurement, 2 electrodes, liquid

electrolyte, 1 ceramic diaphragm

Installation length Order no.

RHEN-Pt-SE 120 £3 mm 305091
Delivered without PE storage tank and hose

Accessories
Capacity Order no.
ml

PE storage tank with connectors and tube - 305058

KCI solution, 3 molar 250 ml 791440

KCI solution, 3 molar 1,000 ml 791441

For the PE storage tank, we recommend fitting approx.
um.

0.5 - 1 m above the level of the measurement medi-
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ORP Sensor RHEK-Pt-S

ProMinent’

/ ORP sensor with plastic shaft for use with manual measuring instruments, optimised for use in potable
water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools and for potable water
With plastic shaft to prevent glass breakage

Mechanical protection of the glass diaphragm

Ceramic diaphragm with special material, optimised size and optimised pore diameter
Long service life due to reduced diffusion (“bleeding”) of the electrolyte
Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature
Max. pressure
Min. conductivity
Electrolyte
ORP electrode
Diaphragm
Sensor shaft
Shaft diameter

125 +3 Installation length
Fitting position
Thread
Electrical Connection
Enclosure rating
Process integration
Controllers
Typical applications

Resistance to
Measuring principle, technology

0...60 °C

Operation at atmospheric pressure

150 uS/cm

Gel containing potassium chloride

Platinum

Ceramic

Polycarbonate

12 mm

125 £3 mm

Vertical up to +25°

none

SNB6 plug-in head, rotatable with a ProMinent cable
IP 65

By tripod or manually

all DULCOMETER controllers

Manual measurement e.g. swimming pools, potable
water, aquarium water

Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm

Installation length Order no.

RHEK-Pt-S

125 £3 mm 305052
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ORP Sensor RHEK-Pt-SE

ORP sensor with plastic shaft, optimised for use in potable water treatment, swimming pools/hot tubs at

up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated
Diaphragm and reference system optimised for use in swimming pools and for potable water

With plastic shaft to prevent glass breakage
Mechanical protection of the glass diaphragm

Ceramic diaphragm with special material, optimised size and optimised pore diameter
Long service life due to reduced diffusion (“bleeding”) of the electrolyte
Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts
Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Temperature

Max. pressure

Min. conductivity
Electrolyte

ORP electrode
Diaphragm

Sensor shaft

Shaft diameter
Installation length
Fitting position
Thread

Electrical Connection
Enclosure rating
Process integration

Controllers

Typical applications

Resistance to

Measuring principle, technology

0...60 °C

3.0 bar

150 pS/cm

Gel containing potassium chloride

Platinum

Ceramic

Polycarbonate

12 mm

120 £83 mm

Vertical up to +25°

PG 13.5

SNG6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process ling, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pool, potable water, aquariums
Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm

Installation length Order no.

RHEK-Pt-SE

120 £3 mm 1028459
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ORP Sensor RHEK-L Pt-SE

ProMinent’

/ ORP sensor with plastic shaft, optimised for vertical to horizontal installation position for use in potable
water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated
With plastic shaft to prevent glass breakage
Horizontal (level) installation possible (90° angle) (usually limited to O - 75° angle)

Diaphragm and reference system optimised for use in swimming pools and for potable water
Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Rotating sensor head sleeve. This means that the cable can remain connected during installation and
dismantling of the sensor, avoiding moisture on the plug-in contacts

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Temperature
Max. pressure
Min. conductivity
m‘? Electrolyte
X ORP electrode
b Diaphragm
Sensor shaft
X Shaft diameter
Installation length
Fitting position
g Thread
Electrical Connection
Enclosure rating
v Process integration

120 +3

Controllers
Typical applications

Resistance to
Measuring principle, technology

0...60 °C

3.0 bar

150 uS/cm

Gel containing potassium chloride

Platinum

Ceramic

Polycarbonate

12 mm

120 £83 mm

Vertical to horizontal

PG 13.5

SN6 plug-in head, rotatable with a ProMinent cable
IP 65

Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

all DULCOMETER controllers

Swimming pools, potable water, aquariums, horizontal
installation possible

Disinfectant

Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm

Installation length Order no.

RHEK-L Pt-SE

120 £3 mm 1034919
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1.3.5 ORP Sensors with Fixed Cable

ORP sensors with fixed cable contain a shielded coaxial cable, which is firmly connected to the sensor head.
A rotatable threaded sleeve prevents the cable from twisting when inserting and removing the sensor.

The technical data for the sensors is similar to the respective sensor with plug-in head SN6

ORP Sensor RHES-Pt-FE

/ ORP sensor optimised for use in potable water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Anti-twist mechanism on the fixed cable prevents the cable from twisting when inserting and removing the

sensor

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)
Cable thickness Lead length Device plug Order no.

mm m
RHES-Pt-FE 301 B 3 1 BNC 150758
RHES-Pt-FE 303 B 3 3 BNC 150038
RHES-Pt-FE 303 S 3 3 SN6 304949

Further types on request.

ORP Sensor RHES-Pt-F

/ ORP sensor for use with manual measuring instruments, optimised for use in swimming pools / hot tubs at
up to 60 °C / 3 bar. Without threaded sleeve on the sensor head

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

195 43 Cable thickness Lead length Device plug Order no.
mm m
RHES-Pt-F 303 B 3 3 BNC 304983

Further types on request.
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ORP Sensor RHEK-Pt-F

ORP sensor with plastic shaft for use with manual measuring instruments, optimised for use in potable
water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

Your Benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Diaphragm and reference system optimised for use in swimming pools

With plastic shaft to prevent glass breakage

Mechanical protection of the glass diaphragm

Ceramic diaphragm with special material, optimised size and optimised pore diameter

Long service life due to reduced diffusion (“bleeding”) of the electrolyte

Long service life due to the material, which is inert to aggressive disinfectants

Stable reference system

Lead-free glass for advanced and environmentally-friendly production, use and disposal (RoHS-compliant)

Cable thick- Lead length Device plug Order no.
ness
mm m
RHEK-Pt-F 301 B 3 1 BNC 150953
RHEK-Pt-F 301 S 3 1 SN 6 304997
RHEK-Pt-F 501 D B 1 DIN 304998

Further types on request.

ORP sensor RHEIC-Pt-FE

Your Benefits

Mechanically resistant platinum dome permits lasting use even when exposed to abrasive particles
Large dirt-repellent Teflon diaphragm protects against unwanted blockage of the reference

Double junction reference system for stability with chemically polluted water

Large electrolyte reservoir for long service lives

Solid high-grade plastic housing with integrated process connection for direct installation in the process
with ¥2” and 3%” NPT thread

Cable thickness Lead length Device plug Order no.

mm m

RHEIC-PT-FE 501 S 8 1 SN6 1096788
RHEIC-PT-FE 505 S 5 5 SN6 1096782
RHEIC-PT-FE 510 S 8 10 SN6 1096793
RHEIC-PT-FE 505 O 5 5 Open cable end 1096775
RHEIC-PT-FE 510 O 5 10 Open cable end 1096784
RHEIC-PT-FE 505 B 5 5 BNC 1096774
RHEIC-PT-FE 510 B 5 10 BNC 1096778

Further types on request.
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1.3 Sensors DULCOTEST for pH, ORP, Fluoride and
Temperature

1.3.6 DULCOTEST Sensors for Fluoride
DULCQOTEST fluoride sensors are ion selective sensors, which function according to the potentiometric meas-
uring principle and are suitable for determining the concentration of fluoride anions in aqueous solutions. The
measuring point with the FPV1 type measuring transducer was optimised for use in monitoring the fluoridation
of potable water in waterworks (measurement range up to 10 ppm). The measuring point with the measuring
transducer FP 100 V1 with a measurement range up to 100 ppm is used for clear waste water free of solid
material.
Fluoride Sensor FLEP 010-SE / FLEP 0100-SE
/ Highly selective, online fluoride sensor, for the fluoridation of potable water and monitoring of industrial
waste water in the semiconductor industry and electroplating with a pH of up to 9.5
Your Benefits
Highly selective measurement of fluoride by LaF, single crystal silicon
Unigque pH range of up to pH 9.5 by optimisation of the electrolyte
Two measuring ranges available: 0.05 -10 ppm for potable water; 0.5 -100 ppm for waste water. Higher
measuring ranges on request
Technical Details
120
A 4-20 mA transmitter, a reference electrode and sensor for temperature compensation are needed in addi-
tion to the fluoride electrode.
Measured variable Fluoride ion concentration
’g Reference method Photometrically (Photometer DT2C)
Measuring range With transmitter FPV1: 0.05...10 mg/I
With transmitter FP100V1: 0.5...100 mg/I|
pH-range 55...95
Temperature 1...835°C
Max. pressure 7.0 bar (no pressure surges)
Min. conductivity 100 pS/cm
Shaft diameter 12.0 mm
Installation length 120 mm
Thread PG 13.5
Electrical Connection SN6 plug-in head
Enclosure rating IP 65
Process integration Bypass: open outlet or return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

Flow 10...200 I/h

Intake flow (recommended) 20 1/h

Response time T95 (open) 30 s (for conc. > 0.5 ppm)

Shelf life 6 months

Sensor fitting Bypass fitting DLG IV

Controllers D1C, DAC, DULCOMARIN

Typical applications Monitoring the fluoridation of potable water in water-

works, industrial waste water in the semiconductor
industry and electroplating.

Resistance to Disinfectant, solids content (turbid types of water)

Measuring principle, technology Direct potentiometric measurement, 2 electrodes, gel
electrolyte, ceramic diaphragm, separate temperature
measurement needed for temperature compensation.
Low pH values of < 5 reduce the concentration of free
fluoride ions by forming undissociated hydrofluoric acid
(HF). High pH values > 9.5 influence the signal and the
slope at concentrations in the lower ppm range. The
calibration line flattens off there (gentler slope) and the
fluoride sensor is outside its linear range.

Order no.
FLEP 010-SE / FLEP 0100-SE 1028279
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Note: Measuring ranges from 5 ... 1,000 mg/l and 50 ... 10,000 mg/| available on request.

ProMinent’

Accessories

Order no.
Measuring transducer 4-20 mA FPV1 1028280
Measuring transducer 4-20 mA FP 100 V1 1031331
Two-wire measuring line 2 x 0.25 mm? @ 4 mm 725122
Reference electrode REFP-SE 1018458
Reference electrode REFR-DJ-SE 1083790
Pt 100-SE temperature sensor 305063
Polishing paste 559810

Panel-mounted fluoride measuring station

The panel-mounted measuring points that could previously be ordered with order numbers 1010602 (230 V)
and 1010603 (115 V) can now be ordered as measuring points of the DULCOTROL DWCa product line.

Overview of DULCOTROL DWCa_P Potable Water/ F&B, see page — 234

1.3.7 DULCOTEST Temperature Sensors

/ Temperature measurement with DULCOTEST sensors: Can be used for direct temperature measurement
or temperature compensation during measurement of pH, fluoride, conductivity, chlorine dioxide or hydro-
gen peroxide.

D Your Benefits

: : Select Pt 100 or Pt 1000, depending on measuring range and accuracy required.

= 1 Sturdy design with dimensions of a standard pH sensor; the sensor element is integrated in a chemically
inert glass sleeve.

Easily installed in a similar way to standard pH sensors with a PG 13.5 thread in existing fittings.
Transmitter with display/operation and without display/operation for transmission/conversion of the primary
signal into a 4-20 mA signal and for transmission to a central control unit (PLC).

120 +3
Technical Details

Type Pt 100: for wide range measurements and with the controllers D1C, DAC and DULCOMARIN |l
Type Pt 1000: for high resolution with transmitter DMT and controllers DAC and DULCOMARIN I

Field of Application

Temperature measurement is universally used either to directly measure the temperature or for tempera-
ture compensation.

Temperature 0...100 °C
Max. pressure 10.0 bar
Thread PG 13.5
Electrical Connection SN6
Typical applications Temperature measurement and pH temperature correc-
tion.
Order no.
Pt 100-SE temperature sensor 305063
Pt 1000-SE temperature sensor 1002856

Sensor Technology DULCOTEST
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1.4 DULCOTEST Sensors for Conductivity

1.4.1 Conductivity Sensors

The advantages at a glance:

Large range of sensor types tailored to meet different requirements offering excellent value for money.
Precise and reliable online measurement enables efficient processes and outstanding process reliability.
Long service lives and short maintenance intervals reduce downtime and increase availability of the meas-

ured information.

Completely pre-assembled sets containing fittings and sensors for simple, fast and trouble-free installation.

Note the following points for optimum operation of conductivity sensors:

Install the sensors so that the electrodes are always covered by the measuring liquid.

Keep measuring lines as short as possible

Temperature compensation with fluctuating temperatures

Regular cleaning depending on the application

Ensure that the cell constant and measuring range match each other

Conductivity sensor selection guide

Conductivity > 20 mS/cm and/or film-forming medium and/or chemically aggressive medium

yes O

inductive conductivity measurement
[
Compact controller can be used in the application?

yes O - ho
Do the following conditions exist? Type ICT 8
aggressive chemicals, for installation in pipes
with the exception of lyes and/or with adapter accessory,
Temperatures > 80 °C and/or for immersion with
measured value < 200 uS/cm immersion fitting
accessory
yes ] no
Series ICT 2 Type ICT 5
Installation in pipes for installation
with stainless steel in pipes
flange accessory Type ICT 5-
For immersion with for immersion
accessory:
immersion fitting
IMA -ICT 2

J ho

conductive conductivity measurement
[
Further selection according to summary table:

Measuring range

Material (chemical compatibility)
Temperature

hydraulic process connection
electrical connection

Compatibility of measuring and control
units

Product ranges LF, LMP, CK, CCT
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Overview Table for Conductivity Sensors

Sensor Measuring range  Cell constant Medium Max. Sensor Temper- Process integra- Electrical Compatible
type temper- pres- shaft ature tion connection controllers
ature  sure compen-
max. sation
°C bar
LMP 001 0.01...50 uS/cm 0.01 cm™ +5 % 70 16.0 PP Pt 100 Flow, 3/4” male DIN 4-pin DCCa, DACb,
thread angle plug DMTa, D1Ca
Bypass: Fitting
BAMa
LMP 001-  0.01...50 pS/cm 0.01 cm™ +5 % 120 16.0 PVDF Pt 100 Flow, 3/4” male DIN 4-pin DCCa, DACb,
HT thread angle plug DMTa, D1Ca
Bypass: Fitting
BAMa
LMP 01 0.1...500 uS/cm 0.10cm™ £5 % 70 16.0 PP Pt 100 Flow, 3/4” male DIN 4-pin DCCa, DACb,
thread angle plug DMTa, D1Ca
Bypass: Fitting
BAMa
LMP 01-TA 0.1...500 uS/cm 0.10cm™ +5 % 70 16.0 PP Pt 100 Sensor in immer- 5 m fixed DCCa, DACDb,
sion fitting, Tm cable DMTa, D1Ca
integrated
LMP O01-HT 0.1...500 uyS/cm 0.10 cm™ +5 % 120 16.0 PVDF Pt 100 Flow, 3/4” male DIN 4-pin DCCa, DACD,
thread angle plug DMTa, D1Ca
Bypass: Fitting
BAMa
LFT 1FE 0.01...20mS/cm 1.00cm™ +5 % 80 16.0 Epoxy Pt 100 PG13.5 male 5 m fixed DMTa, DACDb,
thread cable (4 x D1Ca
Flow via adapter 0.5 mm?)
Bypass: Fittings
BAMa, DGMa,
DLG Il
LFTK 1 FE- 0.01...20mS/cm 1.00cm™ +5 % 80 16.0 Epoxy Pt 1000 PG 13.5 male 5 m fixed DCCa, DACDb,
5m-shd thread cable (4 x DMTa, D1Ca,
Flow via adapter ~ 0.25 mm?), AEGIS Il
Bypass: Fittings screened
BAMa, DGMa,
DLG I
LFTK 1 FE- 0.01...20mS/cm 1.00cm™ +5 % 80 16.0 Epoxy Pt 1000 PG 13.5 male 3 m fixed DCCa, DACD,
3m-shd thread cable (4 x DMTa, D1Ca,
Flow via adapter ~ 0.25 mm2),  AEGIS Il
Bypass: Fittings screened
BAMa, DGMa,
DLG Il
LF 1 DE 0.01...20mS/cm 1.00 cm™ £5 % 80 16.0 Epoxy None, PG 13.5 male DIN 4-pin DCCa, DACb,
only for thread angle plug DMTa, D1Ca,
applica- Flow via adapter AEGIS I
tions with  Bypass: Fittings
constant BAMa, DGMa,
tempera- DLG Il
ture
LFT1DE 0.01..20mS/cm 1.00cm™ +5 % 80 16.0 Epoxy Pt 100 PG 13.5 male DIN 4-pin DCCa, DACDb,
thread angle plug DMTa, D1Ca,
Flow via adapter AEGIS Il
Bypass: Fittings
BAMa, DGMa,
DLG Il
LFTK1 DE 0.01...20mS/cm 1.00 cm™ +5 % 80 16.0 Epoxy Pt 1000 PG 13.5 male DIN 4-pin DCCa, DACb,
thread angle plug DMTa, AEGIS
Flow via adapter Il
Bypass: Fittings
BAMa, DGMa,
DLG I
LFT11/2” 0.01..20mS/cm 1.00cm™ +5 % 80 16.0 Epoxy Pt 100 G1/2” male thread DIN 4-pin DCCa, DACb,
Flow via adapter angle plug DMTa, D1Ca,
Bypass: Fittings AEGIS I
BAMa, DGMa,
DLG I
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Sensor Measuring range  Cell constant Medium Max. Sensor Temper- Process integra- Electrical Compatible
type temper- pres- shaft ature tion connection controllers
ature  sure compen-
max. sation
°C bar
LFTK 1 0.01...20mS/cm 1.00 cm™ £5 % 80 16.0 Epoxy Pt 1000 G1/2” male thread DIN 4-pin DCCa, DACb,
1/2” Flow via adapter angle plug DMTa, D1Ca,
Bypass: Fittings AEGIS I
BAMa, DGMa,
DLG I
CK 1 0.01...20mS/cm 1.00cm™ £5 % 150 16.0 PES None, Flow: R 1” male DIN 4-pin DCCa, DACb,
only for thread angle plug DMTa, D1Ca,
applica- AEGIS Il
tions with
constant
tempera-
ture
CKPt 1 0.01...20mS/cm 1.00 cm™ +5 % 150 16.0 PES Pt 100 Flow: R 1” male DIN 4-pin DCCa, DACDb,
thread angle plug DMTa, AEGIS
I
LM 1 0.1...20mS/cm 1.00cm™ +5 % 70 16.0 PP - Flow: G 3/4” male DIN 4-pin DCCa, DACb,
thread angle plug DMTa, AEGIS
Bypass: Fitting Il
BAMa
LM 1-TA 0.1...20 mS/cm 1.00 cm™ +5 % 70 16.0 PP = Sensor inimmer- 5 m fixed DCCa, DACb,
sion fitting, 1Tm cable, DMTa, D1Ca,
integrated screened AEGIS I
LMP 1 0.1...20mS/cm 1.00cm™ +5 % 70 16.0 PP Pt 100 Flow: G 3/4” male DIN 4-pin DCCa, DACb,
thread angle plug DMTa, D1Ca,
Bypass: Fitting AEGIS Il
BAMa
LMP 1-TA 0.1...20 mS/cm 1.00cm™ +5 % 70 16.0 PP Pt 100 Sensor inimmer- 5 m fixed DCCa, DACb,
sion fitting, Tm cable, DMTa, D1Ca,
integrated screened AEGIS Il
LMP 1-HT  0.1...20 mS/cm 1.00 cm™ +5 % 120 16.0 PVDF Pt 100 Flow: G 3/4” male DIN 4-pin DCCa, DACDb,
thread angle plug DMTa, D1Ca,
Bypass: Fitting AEGIS Il
BAMa
CCT 1-mA  0.2...20 mS/cm - 50 8.0 PVC NTC Bypass: Fittings 4-wire cable, DAC, AEGIS Il
BAMa, DGMa, 0.25 mm?2, DULCOMARIN
DLG Il cable diame-
Flow: Fitting INLI  ter 5.7
CTFS 0.1...10 mS/cm 10.00cm™ £5 % 50 7.0 PP Semicon- NPT 3/4” male 3 m fixed AEGIS® I
ductor thread cable, cooling tower
Flow via adapter extendible to controller
Bypass: Fittings 50 m, with
BAMa, DGMa, cable type:
DLG Il 0.5 mm? or
AWG 22.
ICT 5 0.2...2,000mS/ 6.25cm™ £5 % 80 10.0 PP Pt 1000 Flow DN 40 10 m fixed DCCa
cm cable, 7x
0.35 mm?
via a termi-
nal,
ICT 5-IMA 0.2...2,000mS/ 6.25cm™ +5 % 60 0.0 PP Pt 1000 Immersion, sensor 10 m fixed DCCa
cm integrated in 1 m  cable, 7x
immersion fitting ~ 0.35 mm?
via a termi-
nal,
ICT 2 0.02...2,000 mS/ 125 16.0 PFA Pt 100, G 3/4” male thread 5 m fixed ca- DCCa
cm class A, for ble, 6x 0.35
complete- - flow via flange mm? via a
ly extru- - immersion: on terminal, on
sion-coat- immersion pipe, Compact
ed 1m (accessories)
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Sensor Measuring range  Cell constant Medium Max. Sensor Temper- Process integra- Electrical Compatible
type temper- pres- shaft ature tion connection controllers
ature  sure compen-
max. sation
°C bar
ICT 8-mA  0.2...200 mS/cm - 50 6 PP Semicon- 1/2” BSP male 2+10m DAC, D1Cb,
ductor thread for fixed cable  D1Cc,
flow: on PVC (6x0.25 AEGIS II,
pipes DN50 mm?), DULCOMARIN

immersion: on im-
mersion pipe, Tm

General information:

1 The transducer DMTa is available for conversion of the measurement signal into a temperature-compensat-
ed 4-20 mA signal.

2 Terminal assignment for the DIN 4-pin angle plug:
Electrodes: Earth and 2
Pt 100/1000: 1 and 3

3 With DIN-4-pin angle plugs, the cable must be screened if the sensor is connected to measuring instrument
types DCCa, DMTa, DACa or AEGIS II.

4 An adapter set PG 13.5/ 1” (order no. 1002190) is necessary for installation in the in-line probe housing
type DLG Il (17-hole).

5 Sensor adapters PG13.5 (1113802), G 3/4” (1113801), G1”(1113803), NPT 3/4”(1080293) are needed for
installation in the bypass fitting type BAMa.

Sensor Technology DULCOTEST
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56 O

a16

3/4”

2-Electrode Conductivity Sensors

Conductive conductivity sensors measure the electrolytic conductivity indirectly via the charge transfer be-
tween two probes immersed in the medium to be measured. The sensor types with cell constants k = 0.01
and k = 0.1 cm™" are especially suitable for measuring the lowest electrolytic conductivities of < 1 pS/cm in

pure and ultra-pure water.

The sensor types with cell constants k=1 cm™ are used in numerous kinds of water without film-forming com-
ponents up to 20 mS/cm. The cost-effective sensor range LF(T) is used in clear, chemically uncontaminated

water.

The sensor ranges LM(P), CK and CKPt can also be used in chemically contaminated kinds of water and at

higher temperatures.

Conductivity Sensor LMP 001

Sensor for the measurement of the lowest electrolytic conductivities for clear and also chemically con-
taminated water. With integrated temperature measurement and DIN 4-pin plug. For operation with the

controllers Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.01 pS/cm
Cost-effective sensor for clear, chemically contaminated water
Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...50 uS/cm

0.01cm™ 5%

Pt 100

0...70 °C

16.0 bar (at 50 °C)

Stainless steel 1.4571

PP

3/4”

71 mm

Inline: direct installation into the pipework, bypass: with
or without return of the sample water into the process
line

DIN 4-pin angle plug

IP 65

Clean water applications, monitoring ion exchangers
and reverse osmosis systems.

Ingredients in the water of the target application, taking
into account the compatibility of the material
Compact DCCa, DACb, DMTa, D1Ca

Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LMP 001

1020508
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Conductivity Sensor LMP 001-HT

Sensor for the measurement of the lowest electrolytic conductivity for clear and also chemically contam-
inated water. For high temperatures, with integrated temperature measurement and DIN 4-pin plug. For
operation with the controllers Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.01 pS/cm
Cost-effective sensor for clear, chemically contaminated water
Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Temperature resistance up to 100 °C

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...50 uS/cm

0.01cm™ £5 %

Pt 100

0...120 °C

16.0 bar (at 100 °C)

Stainless steel 1.4571

PVDF

3/4”

71 mm

Inline: direct installation into the pipework, bypass: with
or without return of the sample water into the process
line

DIN 4-pin angle plug

IP 65

General applications at higher temperatures, clean water
applications, condensate.

Ingredients in the water of the target application, taking
into account the compatibility of the material

Compact DCCa, DACb, DMTa, D1Ca

Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LMP 001-HT

1020509
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Conductivity Sensor LMP 01

Sensor for the measurement of low electrolytic conductivities for clear and also chemically contaminated
water. With integrated temperature measurement and DIN 4-pin plug. For operation with the controllers

Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 uS/cm
Cost-effective sensor for clear, chemically contaminated water
Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.1...500 pS/cm

0.10cm™ +5 %

Pt 100

0..70°C

16.0 bar (at 50 °C)

Stainless steel 1.4571

PP

3/4”

46 mm

Inline: direct installation into the pipework, bypass: with
or without return of the sample water into the process
line

DIN 4-pin angle plug

IP 65

Monitoring ion exchangers, reverse osmosis systems
and desalination systems.

Ingredients in the water of the target application, taking
into account the compatibility of the material
Compact DCCa, DACb, DMTa, D1Ca

Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LMP 01

1020510
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Conductivity Sensor LMP 01-TA

Sensor for the measurement of low electrolytic conductivities for clear and also chemically contaminated
water. With integrated temperature measurement and DIN 4-pin plug. For operation with the controllers

Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 uS/cm

Cost-effective sensor for clear, chemically contaminated water

Simple installation in tanks and containers by sensor ready mounted in the immersion tube

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Measuring range
Cell constant
Temperature measurement
Medium temperature
Max. pressure
Sensors

Sensor shaft

Thread

Installation length
Process integration
Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.1...500 pS/cm

0.10cm™ 5 %

Pt 100

0...70°C

16.0 bar (at 50 °C)

Stainless steel 1.4571

PP

M 28 x 1.5 for TA-LM in-line probe fitting

Max. 1 m

Immersion through an immersion tube

5 m fixed cable

IP 65

Monitoring ion exchangers, reverse osmosis systems
and desalination systems.

Ingredients in the water of the target application, taking
into account the compatibility of the material
Compact DCCa, DACb, DMTa, D1Ca

Conductive, 2 electrodes. Integrated temperature
measurement

ProMinent’

Order no.
LMP 01-TA Sensor integrated in immersion fitting 1020512
LMP 01-FE Replacement sensor for LMP 01-TA 1020626

with 5 m fixed cable
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3/4”

Conductivity Sensor LMP 01-HT

Sensor for the measurement of low electrolytic conductivities for clear and also chemically contaminated
water. For high temperatures, with integrated temperature measurement and DIN 4-pin plug. For operation

with the controllers DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 pm/cm
Cost-effective sensor for clear, chemically contaminated water

Temperature resistance up to 100 °C

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.1...500 pS/cm

0.10cm™ £5 %

Pt 100

0...120°C

16.0 bar (at 100 °C)

Stainless steel 1.4571

PVDF

3/4”

46 mm

Inline: direct installation into the pipework, bypass: with
or without return of the sample water into the process
line

DIN 4-pin angle plug

IP 65

General applications at higher temperatures: industrial,
process water, condensate.

Ingredients in the water of the target application, taking
into account the compatibility of the material

Compact DCCa, DACb, DMTa, D1Ca

Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LMP 01-HT

1020511
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Conductivity Sensor LFT 1 FE

Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water. With
integrated temperature measurement and fixed cable connector. For operation with controllers Compact

D1Ca and DMTa

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear uncontaminated water

Flexible process connection by the use of sensor fittings for standard pH sensors

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm
Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Fixed cable on the sensor head for difficult ambient conditions

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

0.01...20 mS/cm

1.00cm™ +5 %

Pt 100

0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

PG 13.5

120 £3 mm

Bypass: open outlet or return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,

120 channel: Immersion in the immersion tube
Electrical Connection 5 m fixed cable (4 x 0.5 mm?)
Enclosure rating IP 65
Typical applications Potable, cooling, industrial water. Sensors of the LF
series have only limited applicability for taking measure-
ments in cleaning solutions containing surfactants and
\ A media containing solvents.
g12 Resistance to Unsuitable for chemically contaminated water and water
containing film-forming ingredients
Controllers D1Ca, DMTa
Measuring principle, technology Conductive, 2 electrodes. Integrated temperature
measurement
Order no.
LFT 1FE 1001374
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Conductivity Sensor LFTK 1 FE-5m-shd

Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water.
With integrated temperature measurement and fixed cable connector (5 m). For operation with controllers

Compact DCCa, DMTa

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear uncontaminated water

Flexible process connection by the use of sensor fittings for standard pH sensors

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm

Integrated Pt 1000 for precise temperature compensation in limited temperature ranges replaces separate
temperature sensor and the corresponding sensor fitting

Fixed cable on the sensor head for difficult ambient conditions

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications
Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

Pt 1000

0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

PG 13.5

120 £3 mm

Bypass: with or without return of the sample water
into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

5 m fixed cable (4 x 0.25 mm?), screened

IP 65

Potable, cooling, industrial water.

Unsuitable for chemically contaminated water and water
containing film-forming ingredients

Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LFTK 1 FE-5m-shd

1046132
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Conductivity Sensor LFTK 1 FE-3m-shd

Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water.
With integrated temperature measurement and fixed cable connector (3 m). For operation with controllers

Compact DCCa, DMTa

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear uncontaminated water

Flexible process connection by the use of sensor fittings for standard pH sensors

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm

Integrated Pt 1000 for precise temperature compensation in limited temperature ranges replaces separate
temperature sensor and the corresponding sensor fitting

Fixed cable on the sensor head for difficult ambient conditions

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

0.01...20 mS/cm

1.00cm™ +5 %

Pt 1000

0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

PG 13.5

120 £3 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

3 m fixed cable (4 x 0.25 mm?), screened

IP 65

Potable, cooling, industrial water. Sensors of the LF
series have only limited applicability for taking measure-
ments in cleaning solutions containing surfactants and
media containing solvents.

g12 Unsuitable for chemically contaminated water and water
containing film-forming ingredients
Controllers Compact DCCa, DACb, DMTa, D1Ca, AEGIS I
Measuring principle, technology Conductive, 2 electrodes. Integrated temperature
measurement
Order no.
LFTK 1 FE-3m-shd 1046010
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Conductivity Sensor LF 1 DE

Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water. For
applications with a constant temperature, with DIN 4-pin plug. For operation with controllers Compact

DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear uncontaminated water

Flexible process connection by the use of sensor fittings for standard pH sensors

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm
Cost-effective version without integral temperature measurement with constant temperature of the medi-

um to be measured

DIN 4-pin plug for simple installation

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

None, only for applications with constant temperature
0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

PG 13.5

120 £3 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

DIN 4-pin angle plug

IP 65

Potable, cooling, industrial water. Sensors of the LF
series have only limited applicability for taking measure-
ments in cleaning solutions containing surfactants and
media containing solvents.

Unsuitable for chemically contaminated water and water
containing film-forming ingredients

Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Conductive, 2 electrodes

Order no.

LF 1 DE

1001375
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Conductivity Sensor LFT 1 DE

Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water. With
integrated temperature measurement and DIN 4-pin plug. For operation with controllers Compact DCCa,

DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear, uncontaminated types of water

Flexible process connection by the use of sensor fittings for standard pH sensors

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm
Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

DIN 4-pin plug for simple installation

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

Pt 100

0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

PG 13.5

120 £3 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

DIN 4-pin angle plug

IP 65

Potable water, cooling water, industrial process water.
Sensors of the LF series have only limited applicability
for taking measurements in cleaning solutions containing
surfactants and media containing solvents.

Unsuitable for chemically contaminated water and water
containing film-forming ingredients

Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LFT 1 DE

1001376
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Conductivity Sensor LFTK 1 DE

Cost-effective sensor for the measurement of the electrolytic conductivity in clear, uncontaminated water
with integral temperature measurement and DIN 4-pin plug. For operation with controllers Compact

DCCa, DMTa

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear uncontaminated water

Flexible process connection by the use of sensor fittings for standard pH sensors

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm
Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

DIN 4-pin plug for simple installation

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

Pt 1000

0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

PG 13.5

120 £3 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

DIN 4-pin angle plug

IP 65

Potable, cooling, industrial water. Sensors of the LF
series have only limited applicability for taking measure-
ments in cleaning solutions containing surfactants and
media containing solvents.

Unsuitable for chemically contaminated water and water
containing film-forming ingredients

Compact DCCa, DACb, DMTa, AEGIS |l

Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LFTK 1 DE

1002822
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Conductivity sensor LFT 1 1/2”

ProMinent’

/ Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water. With
integrated temperature measurement and DIN 4-pin plug and 1/2-inch screw thread. For operation with
controllers Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm

Cost-effective sensor for all clear, uncontaminated types of water

Hydraulic connector with 1/2” thread as an alternative to the corresponding standard design with PG 13.5
thread

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-
sponding sensor fitting

DIN 4-pin plug for simple installation

Measuring range 0.01...20 mS/cm
Cell constant 1.00cm™ +5 %
Temperature measurement Pt 100
; Medium temperature 0...80°C (at 1 bar)
Max. pressure 16.0 bar (at 25 °C)
Sensors Special graphite
Sensor shaft Epoxy
120 +3 Thread 1/2”
Installation length 120 £3 mm
Process integration Bypass: with or without return of the sample water
into the process line, inline: direct installation into the

pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

Electrical Connection DIN 4-pin angle plug
Enclosure rating IP 65
Typical applications Potable, cooling, industrial water. Sensors of the LF

series have only limited applicability for taking measure-
ments in cleaning solutions containing surfactants and
media containing solvents.

Resistance to Unsuitable for chemically contaminated water and water
containing film-forming ingredients
Controllers Compact DCCa, DACb, DMTa, D1Ca, AEGIS |l
Measuring principle, technology Conductive, 2 electrodes. Integrated temperature
measurement
Order no.
LFT 11/2” 1001378

Note the general information on page — 105 (Overview table for conductivity sensors)

Sensor Technology DULCOTEST

01.01.2022 Product Catalogue Volume 2 17



Sensor Technology DULCOTEST

ProMinent”

1.4

DULCOTEST Sensors for Conductivity

120 +3

Conductivity sensor LFTK 1 1/2”

/ Cost-effective sensor for the measurement of electrolytic conductivity in clear, uncontaminated water. With
integrated temperature measurement and DIN 4-pin plug and 1/2-inch screw thread. For operation with

controllers Compact DCCa, DMTa

Your Benefits

Measured variable: electrolytic conductivity above 10 uC/cm
Cost-effective sensor for all clear, uncontaminated types of water
Hydraulic connector with 1/2” thread as an alternative to the corresponding standard design with PG 13.5

thread

Special graphite electrodes, optimised for a highly dynamic measuring range: 0.01-20 mS/cm
Integrated Pt 1000 for precise compensation in limited temperature ranges and with longer cables. Re-
places separate temperature sensor and the corresponding sensor fitting

DIN 4-pin plug for simple installation

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

Pt 1000

0...80°C (at 1 bar)

16.0 bar (at 25 °C)

Special graphite

Epoxy

1/2”

120 £3 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

DIN 4-pin angle plug

IP 65

Potable, cooling, industrial water. Sensors of the LF
series have only limited applicability for taking measure-
ments in cleaning solutions containing surfactants and
media containing solvents.

Unsuitable for chemically contaminated water and water
containing film-forming ingredients

Compact DCCa, DACb, DMTa, D1Ca, AEGIS |l
Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

LFTK1 1/2”

1002823

Note the general information on page — 105 (Overview table for conductivity sensors)
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Conductivity Sensor CK 1

Sensor for the measurement of the electrolytic conductivity in clear, chemically contaminated water with
high but constant temperature with DIN 4-pin plug. For operation with the controllers Compact DCCa,

DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm
Resistant to water ingredients in target applications thanks to injection-moulded design without adhesive

or seals

High temperature resistance up to 150 °C

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

None, only for applications with constant temperature
0...150 °C (at 1 bar)

16.0 bar (at 20 °C)

Special graphite

PES

R1”

79 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

DIN 4-pin angle plug

IP 65

Cooling, industrial, process water, tank and pipe, clean-
ing systems in breweries, dairies, media separation.
Ingredients in the water of the target application, taking
into account the compatibility of the material

Compact DCCa, DACb, DMTa, D1Ca, AEGIS |l
Conductive, 2 electrodes

Order no.

CK1

305605
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Conductivity Sensor CKPt 1

Sensor for the measurement of the electrolytic conductivity for clear, chemically contaminated water and
higher temperatures. With integrated temperature measurement and DIN 4-pin plug. For operation with

the controllers Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 10 uS/cm
Resistant to water ingredients in target applications thanks to injection-moulded design without adhesive

or seals

High temperature resistance up to 150 °C

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Measuring range

Cell constant

Temperature measurement
Medium temperature

Max. pressure

Sensors

Sensor shaft

Thread

Installation length

Process integration

Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.01...20 mS/cm

1.00cm™ +5 %

Pt 100

0...150 °C (at 1 bar)

16.0 bar (at 20 °C)

Special graphite

PES

R1”

79 mm

Bypass: with or without return of the sample water

into the process line, inline: direct installation into the
pipework; fixed or replaceable (replaceable fitting), tank,
channel: Immersion in the immersion tube

DIN 4-pin angle plug

IP 65

Cooling, industrial, process water, tank and pipe, clean-
ing systems in breweries, dairies, media separation.
Ingredients in the water of the target application, taking
into account the compatibility of the material

Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Conductive, 2 electrodes. Integrated temperature
measurement

Order no.

CKPt 1

305606

120

Product Catalogue Volume 2

01.01.2022



1.4 DULCOTEST Sensors for Conductivity

v

Conductivity Sensor LM 1

ProMinent’

Sensor for the measurement of the electrolytic conductivity for clear and also chemically contaminated
water. With DIN 4-pin plug. For operation with the controllers Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 mS/cm
Cost-effective sensor for clear, chemically contaminated water
Resistant to the constituents in the water of the target application

Measuring range

Cell constant

Temperature measurement
Medium temperature

0.1...20 mS/cm

1.00cm™ +5 %

None, only for applications with constant temperature
0...70°C (at 1 bar)

o Max. pressure 16.0 bar (at 50 °C)
Sensors Graphite
Sensor shaft PP
19 Thread 3/4”
Installation length 46 mm
2 Process integration Inline: direct installation into the pipework, bypass: with
- - or without return of the sample water into the process
46 11 line
! Electrical Connection DIN 4-pin angle plug
Enclosure rating IP 65
‘ Typical applications Potable, cooling, industrial, process water, media
separation.
023 Resistance to Ingredients in the water of the target application, taking
into account the compatibility of the material
Controllers Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Measuring principle, technology Conductive, 2 electrodes
Order no.
LM 1 740433
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Conductivity Sensor LM 1-TA

Sensor for the measurement of the electrolytic conductivity for clear and also chemically contaminated
water. Completely mounted in an immersion fitting. For operation with the controllers Compact DCCa,

DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 mS/cm

Cost-effective sensor for clear, chemically contaminated water

Resistant to the ingredients in the water of the target applications

Simple installation in tanks, containers etc. by sensor ready mounted in the immersion tube

Measuring range
Cell constant
Temperature measurement
Medium temperature
Max. pressure
Sensors

Sensor shaft

Thread

Installation length
Process integration
Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.1...20 mS/cm

1.00cm™ +5 %

None, only for applications with constant temperature
0...70°C (at 1 bar)

16.0 bar (at 50 °C)

Graphite

PP

M 28 x 1.5 for TA-LM in-line probe fitting

Max. 1 m

Tank, channel: Immersion through an immersion tube
5 m fixed cable, screened

IP 65

Potable, cooling, industrial, process water, media
separation.

Ingredients in the water of the target application, taking
into account the compatibility of the material
Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Conductive, 2 electrodes

Order no.
LM 1-TA Sensor integrated in immersion fitting 1020528
LM 1-FE Replacement sensor for LM 1-TA 1020627
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Conductivity Sensor LMP 1
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Sensor for the measurement of the electrolytic conductivity for clear and also chemically contaminated
water. With integrated temperature measurement with DIN 4-pin plug. For operation with the controllers

Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 mS/cm
Cost-effective sensor for clear, chemically contaminated water
Resistant to the ingredients in the water of the target applications

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Measuring range 0.1...20 mS/cm
Cell constant 1.00cm™ +5 %
o Temperature measurement Pt 100
Medium temperature 0...70°C (at 1 bar)
Max. pressure 16.0 bar (at 50 °C)
19 Sensors Graphite
Sensor shaft PP
; a3 Thread 3/4”
> * Installation length 46 mm
46 T Process integration Inline: direct installation into the pipework, bypass: with
! or without return of the sample water into the process
line
‘ Electrical Connection DIN 4-pin angle plug
Enclosure rating IP 65
028 Typical applications Potable, cooling, industrial, process water, media
separation.
Resistance to Ingredients in the water of the target application, taking
into account the compatibility of the material
Controllers Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Measuring principle, technology Conductive, 2 electrodes. Integrated temperature
measurement
Order no.
LMP 1 1020513
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Conductivity Sensor LMP 1-TA

Sensor for the measurement of the electrolytic conductivity for clear and also chemically contaminated
water. With integrated temperature measurement, ready mounted in an immersion fitting. For operation

with the controllers Compact DCCa, DMTa, D1Ca

Your Benefits

Measured variable: electrolytic conductivity above 0.1 mS/cm

Cost-effective sensor for clear, chemically contaminated water

Resistant to the ingredients in the water of the target applications

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting

Simple installation in tanks, containers etc. by sensor ready mounted in the immersion tube

Measuring range
Cell constant
Temperature measurement
Medium temperature
Max. pressure
Sensors

Sensor shaft

Thread

Installation length
Process integration
Electrical Connection
Enclosure rating
Typical applications

Resistance to

Controllers
Measuring principle, technology

0.1...20 mS/cm

1.00cm™ +5 %

Pt 100

0...70°C (at 1 bar)

16.0 bar (at 50 °C)

Graphite

PP

M 28 x 1.5 for TA-LM in-line probe fitting

Tm

Tank, channel: Immersion through an immersion tube
5 m fixed cable, screened

IP 65

Potable, cooling, industrial, process water, media
separation.

Ingredients in the water of the target application, taking
into account the compatibility of the material
Compact DCCa, DACb, DMTa, D1Ca, AEGIS |I
Conductive, 2 electrodes

Order no.
LMP 1-TA Sensor integrated in immersion fitting 1020525
LMP 1-FE Replacement sensor for LMP 1-TA 1020727
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Conductivity Sensor LMP 1-HT
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with the controllers Compact DCCa, DMTa, D1Ca

Your Benefits

ProMinent’

Sensor for the measurement of the electrolytic conductivity for clear and also chemically contaminated
water. For high temperatures, with integrated temperature measurement and DIN 4-pin plug. For operation

Measured variable: electrolytic conductivity above 0.1 mS/cm
Cost-effective sensor for clear, chemically contaminated water
Resistant to the ingredients in the water of the target applications

Integrated Pt 100 for temperature compensation replaces separate temperature sensor and the corre-

sponding sensor fitting
Temperature resistance up to 100 °C

Measuring range
o Cell constant
Temperature measurement

0.1...20 mS/cm
1.00cm™ +5 %
Pt 100

Medium temperature 0...120°C (at 1 bar)
19 Max. pressure 16.0 bar (at 100 °C)
Sensors Graphite
3 a4 Sensor shaft PVDF
> - Thread 3/4”
46 T T Installation length 46 mm
! ! Process integration Inline: direct installation into the pipework, bypass: with
or without return of the sample water into the process
line
| |
Electrical Connection DIN 4-pin angle plug
02 Enclosure rating IP 65
Typical applications General applications at higher temperaturesprocess wa-
ter, process water from electroplating, media separation,
with CIP (cleaning in place).
Resistance to Ingredients in the water of the target application, taking
into account the compatibility of the material
Controllers Compact DCCa, DACb, DMTa, D1Ca, AEGIS I
Measuring principle, technology Conductive, 2 electrodes. Integrated temperature
measurement
Order no.
LMP 1-HT 1020524
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Conductivity sensor CCT 1-mA

Sensor for the measurement of electrolytic conductivities for clear and also chemically contaminated water.
With integrated temperature measurement and factory-calibrated 4...20 mA output signal. For operation
with the controllers diaLog DAC, AEGIS Il, DULCOMARIN.

Your Benefits

Measured variable: electrolytic conductivity up to 20 mS/cm
Fail-safe 4-20 mA output signal for flexible connection to measuring equipment with standard 4-20 mA

input

Integrated temperature sensor for temperature compensation replaces separate temperature sensor and

the corresponding sensor fitting

Simple connection to a process with the Pro