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Product Catalogue Volume 2

Measuring, Control and Sensor Technology

Precision by design

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

We deal with it in detail in Chapter 1! Discover a huge range of DULCOTEST® sensors for precise
recording of different parameters in real time.

The controllers in Chapter 2 will introduce consistent quality into your process. From the simple conversion
of measuring signals to controllers optimised for complex, application-specific control tasks - the optimum
product for every task awaits you here!

Completely assembled measuring and control points are described in Chapter 3. They are designed for
the measurement of potable water, cooling water and waste water. The ready-wired plug-and-play
modules, with perfectly matched components, are ready for fast and easy installation.

Chapter 4 is devoted to the treatment of swimming pool water. The product range DULCODOS® Pool is
available for this. These complete panel-mounted systems are available in different models - for private
pools to public swimming pools.

Ready for you. Anytime, anywhere.

ProMinent is close to hand no matter where you are: 55 dedicated sales, production and service companies
guarantee service and availability in close proximity to our customers. For many years this has meant a
local presence for our customers in over 100 countries.
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Our sales team will be happy to be of assistance should you have any questions about metering technology
or water treatment. You will find the contact details of your local contact at www.prominent.com/en/
locations.

Pump Guide

You can also find information online. The ProMinent pump selection guide is available on our website. Just
enter the required pump capacity and back pressure, and the Pump Guide will show you a list of suitable
metering pumps. This is the quick and easy way to track down precisely the right pump for your needs.

www.pump-guide.com
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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.

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

For more information see page — 1-57

Sensor for free and combined bromine BRE 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.

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

For more information see page — 1-62
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Conductivity sensor CCT 1-mA
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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®,

Measured variable: electrolytic conductivity up to 20 mS/cm
Reliable 4-20 mA output signal for the flexible connection to different measuring devices
Integrated temperature sensor for temperature compensation replaces separate temperature sensor

P_DT W ] s
-DT-0078.8 and the corresponding sensor fitting

For more information see page - 1-111

Controller DULCOMETER® diaLog DACb

Transparent water analysis with the DULCOMETER® diaLog DACDb - all combinations of relevant water
treatment sensors can be freely evaluated and all actuators controlled.

Lower investment costs: two measuring and control channels even in the basic version, each with
independent monodirectional PID controller (two bidirectional PID controllers optional)

Flexible selection and permits simple subsequent adjustments: 14 different measured variables per
channel

Ready for the world - offers 24 operating languages

Transparency with troubleshooting: Event, calibration and measured data logger with easy-to-access
SD memory card

Ready for integration into your system by different field bus systems, like PROFIBUS®-DP,
PROFINET® and Modbus RTU

For more information see page - 2-3

Measuring and control system DULCOMARIN® 3

The measuring and control system DULCOMARIN® 3 is your digital link to the technology of the future. It
controls the entire range of swimming pools — from adventure pools to private pools. The system is
operated using the large 7” touch display.

Energy- and cost-efficient control of your swimming pool

The DULCOMARIN® 3 can be accessed from every internet-compatible device

Simple calibration of the sensors with video support

Fast product selection and configuration of your system via web browser

Status messages and alarm by e-mail

View and assess the time-based course of the measured values of all pools on the built-in screen writer
Simple, unrestricted LAN connection - like in your home network

Subsequent extendibility due to the LAN-based bus system

Intelligent chlorine sensors: save the sensor data and are always in the optimum measuring range with
auto-ranging

Intelligent metering pumps: provide information on operating parameters, such as chemical level
statuses and pump capacity, within the range of 0.7 I/h to 1,000 I/h

Coupling to a PLC Programmable Logic Controller via PROFIBUS® DP and Modbus RTU

View historical measured data directly on the controller: enabled by the integral screen writer with data
logger via USB

For more information see page — 2-74

1.1.2018




Contents

=
£
=
&

Measuring, Control and Sensor Technology page

1 Sensor Technology DULCOTEST® 1-1
1.0 Overview of Sensor Technology DULCOTEST® 1-1

1.0.1  Selection Guide 1-1

1.1 Sensor Technology DULCOTEST® Measuring Principles 1-5

1.1.1  Three Measurement Priciples for Reliable Water Treatment 1-5

1.1.2  Potentiometry - Measures an Electrode’s Potential in

a Sample Solution 1-5
1.1.3  Amperometry - A Current Measurement Used to Determine

the Concentration of Predetermined Dissolved Solids

in Aqueous Solutions 1-6
1.1.4  Advantages of DULCOTEST® Amperometric Sensors
at a Glance 1-7
1.1.5 Conductometry — The Measurement of Electrolytic
Conductivity 1-8
1.2 pH, ORP, Fluoride and Temperature Sensors DULCOTEST® 1-9
1.2.1  pH Sensors With SN6 or Vario Pin Plug-In Head 1-11
1.2.2 pH Sensors with Fixed Cable 1-29
1.2.3 ORP Sensors with SN6 Plug-in Head 1-34
1.2.4  ORP Sensors with Fixed Cable 1-44
1.25 DULCOTEST® Fluoride Sensors 1-46
1.2.6 DULCOTEST® Temperature Sensors 1-47
1.3 Amperometric Sensors DULCOTEST® 1-48

1.3.1 Amperometric Sensors for Chlorine, Bromine,
Chlorine Dioxide, Chlorite, Ozone, Dissolved Oxygen,

Peracetic Acid and Hydrogen Peroxide 1-48
1.3.2  Sensors for Chlorine 1-50
1.3.3 DULCOTEST® Sensors for Free Chlorine 1-52
1.3.4 DULCOTEST® Sensors for Total Available Chlorine 1-65
1.3.5 DULCOTEST® Sensors for Total Chlorine 1-67
1.3.6 DULCOTEST® Sensors for Bromine 1-70
1.3.7 DULCOTEST® Sensors for Chlorine Dioxide 1-75
1.3.8 DULCOTEST® Sensors for Chlorite 1-79
1.3.9 DULCOTEST® Sensors for Ozone 1-81
1.3.10 DULCOTEST® Sensors for Dissolved Oxygen 1-83
1.3.11 DULCOTEST® Sensors for Peracetic Acid 1-86
1.3.12 DULCOTEST® Sensors for Hydrogen Peroxide 1-87
1.4 DULCOTEST® Conductivity Sensors 1-90
1.4.1  Conductivity Sensors 1-90
1.4.2 2-Electrode Conductivity Sensors 1-93
1.4.3 Inductive Conductivity Sensors 1-114
1.5 Turbidity Measuring Points DULCOTEST® 1-120
1.5.1  Turbidity Measuring Point DULCOTEST® DULCO® turb C  1-120
1.6 Accessories Sensor Technology 1-122
1.6.1  Sensor Accessories 1-122
1.6.2 Consumable Items for Sensors 1-125
1.6.3  Bypass Fittings for Sensors 1-128
1.6.4 Immersion Fittings for Sensors 1-132
1.6.5 Installation Fittings / Adapters 1-136
1.7 Application Examples 1-140
2 Measuring and Control Technology 2-1
2.0 Measuring and Control Units DULCOMETER® 2-1
2.0.1  Measuring and Control Units DULCOMETER® 2-1
2.1 Controller DULCOMETER® diaLog DACb 2-3
2.1.1  Controller DULCOMETER® diaLog DACb 2-3

2.1.2  Identity Code Ordering System for diaLog DACD,
Wall Mounting IP 67 2-7

2.1.3 Retrospective function extension for the

diaLog DACb measuring and control system 2-8
2.1.4 DACDb application and ordering examples 2-9
2.1.5 Application Examples, Treatment of Swimming Pool Water  2-10
2.1.6  Application Examples, Potable Water Monitoring 2-12

1.1.2018




Contents

®
-
@
—
=
a

Measuring, Control and Sensor Technology page

2.1.7  Application Examples, Waste Water Monitoring 2-15
2.1.8  Application Examples in the Food Industry 2-17
2.1.9  Odour Reduction Application Examples (Clarification Plants) 2-18
22 Controller DULCOMETER® D1Cb/D1Cc 2-19
2.2.1  Controller DULCOMETER® D1Cb/D1Cc 2-19
2.2.2  Identity Code Ordering System DULCOMETER® D1Cb,
Wall Mounting 2-21
2.2.3 Identity Code Ordering System DULCOMETER® D1Cc,
Control Panel Mounting 2-22
2.2.4 D1Ub Identity Code Ordering System,
Subsequent Function Upgrade for D1Cb 2-24
225 D1Uc Identity Code Ordering System,
Subsequent Function Upgrade for D1Cc 2-25
226 D1Cb and D1Cc Application and Ordering Examples 2-26
2.2.7 Application Examples, Treatment of Swimming Pool Water ~ 2-27
2.2.8 Application Examples, Potable Water Monitoring 2-29
2.2.9 Application Examples, Waste Water Monitoring 2-31
2.2.10 Application Examples in the Food Industry 2-32
2.3 Controller DULCOMETER® Compact 2-33
2.3.1  Controller DULCOMETER® Compact 2-33
2.3.2 Identity Code Ordering System DULCOMETER® Compact,
Wall Mounting IP 67 2-35
2.3.3 Application and Ordering Examples for the
DULCOMETER® Compact 2-36
2.3.4  Application Examples, Treatment of Swimming Pool Water  2-36
2.3.5 Application Examples, Potable Water Monitoring 2-38
2.3.6  Application Examples, Waste Water Monitoring 2-39
2.4 Multi-Channel Multi-Parameter Measuring and Control System
DULCOMARIN® I 2-40
2.4.1  Measuring and control system DULCOMARIN® 3 2-40
2.4.2  Measuring and control system DULCOMARIN® 3 2-43
2.4.3 Identity Code Ordering System DULCOMARIN® || 2-47
2.4.4  Multi-Channel Multi-Parameter Measuring and Control
System DULCOMARIN® || 2-49
2.45 Central Unit 2-51
2.46 Combination Module 2-52
2.4.7 DULCOMARIN® 3 functional module (F-module) 2-53

2.4.8 Identity Code Ordering System Multi-Channel
Multi-Parameter Measuring and Control System
DULCOMARIN® [I (Central Unit and Combination Module)  2-54

2.4.9 Measuring Module (M module) 2-56
2.4.10 Current Input Module (I module) 2-58
2.4.11 Control Module (A module) 2-59
2.4.12 Power Supply Module (N module) 2-60
2.4.13 Control Module for Chlorine Gas Metering Devices

(R module) 2-61
2.4.14 Limit Value and Alarm Module (G module) 2-62
2.4.15 Identity Code Ordering System for CANopen Modules 2-63
2.4.16 Spare Parts and Upgrade Sets 2-64
2.4.17 Retrofit Kits for DULCOMARIN® || DXC 2-65
2.4.18 Diaphragm Metering Pumps with CANopen Bus Interface 2-66
2.4.19 Solenoid-Driven Metering Pumps Beta® 2-67
2.4.20 Multi-Channel Measuring and Control System

DULCOMARIN® ||, Module Combinations 2-70
2.4.21 Configuration Example 1 2-71
2.4.22 Configuration Example:

2-Pool System 2-73
2.4.23 Accessories for the DULCOMARIN®

measuring and control system 2-75

2.5 DULCOMARIN® 3 multi-channel multi-parameter measuring

and control system for water treatment 2-79
2.5.1  Measuring and control system DULCOMARIN® 3 2-79
2.5.2  Measuring and control system DULCOMARIN® 3 2-81
2.5.3 Identity code ordering system for DULCOMARIN® 3 2-84

1.1.2018




Contents

®
-
@
—
=
a

Measuring, Control and Sensor Technology page

2.5.4  Chlorine sensors for DULCOMARIN® [l and 3 2-85
2.6 Controller AEGIS I 2-86
2.6.1  Controller AEGIS Il 2-86
2.6.2 Identity code ordering system for AEGIS Il cooling
tower control 2-88
2.7 Controller with Integral Metering Pump 2-90
2.7.1  Controller with Integral Metering Pump 2-90
2.8 DULCOMETER® Transmitters 2-91
2.8.1  Transmitter DULCOMETER® DMTa 2-91
2.8.2 Identity Code Ordering System for Transmitter DMTa 2-93
2.8.3  Application Example: Measurement of Free Chlorine with
Connectionto a PLC 2-94
2.8.4  Transmitter DULCOMETER® DULCOPAC 2-95
2.8.5 Application Examples for DULCOPAC 2-97
2.9 Measuring and Test Systems 2-98

2.9.1 Portable Meter Portamess® — Measured Variable pH/ORP 2-98
2.9.2 Portable Meter Portamess® — Measured Variable

Conductivity 2-99
2.9.3 Photometer 2-101
2.10 Accessories for Measuring and Control Devices 2-104
2.10.1  Transmitter 4 ... 20 mA (Two-Wire System) 2-104
2.10.2 Accessories for Portable Meters Portamess® 2-107
3 Panel-Mounted Measuring/Control Stations 3-1
3.0 Overview of Ordering System for Measuring and Control Points
DULCOTROL® DWCa 3-1
3.0.1  Selection Guide 3-1
3.0.2  Description of the Identity Code Specifications in the
DULCOTROL® DWCa Ordering System 3-1
3.1 Measuring and Control Points DULCOTROL®
DWCa_P Potable Water/F&B 3-3
3.1.1  Overview of DULCOTROL® DWCa_Potable Water/F&B 3-3
3.1.2  Permissible measured variable combinations for
DULCOTROL® DWCa_P Potable water/F&B 3-4
3.1.3  Identity Code Ordering System for DULCOTROL®
DWCa_P Potable Water/F&B 3-5

3.1.4  Examples of DULCOTROL® DWCa_P Potable Water/F&B 3-7
3.2 Measuring and Control Points DULCOTROL® DWCa_W Waste Water 3-9

3.2.1  Overview of DULCOTROL® DWCa_W Waste Water 3-9
3.2.2  Permissible measured variable combinations for
DULCOTROL® DWCa_W Waste water 3-10
3.2.3 Identity Code Ordering System for DULCOTROL®
DWCa_W Waste Water 3-11
3.2.4  Examples of DULCOTROL® DWCa_W Waste Water 3-13
3.3 Technical Description of the Scope of Delivery of Measuring and
Control Points DULCOTROL® DWCa 3-15
3.3.1  Technical Description of Controllers 3-15
3.3.2  Technical Description of Sensors 3-16
3.3.3  Technical Description of Sensor Fittings 3-18
3.3.4  Technical Description of the Hydraulic Connector/Pipework  3-19
3.3.5  Technical Description of Optional Accessories 3-20
4 Measuring Control and Metering Systems for Swimming
Pool Water Treatment 4-1
4.0 Measuring Control and Metering Systems for Swimming Pool Water
Treatment 4-1
4.0.1 DULCODOS® Pool Swimming Pool Metering Systems 4-1
4.1 Metering System DULCODOS® Pool Soft 4-3
4.1.1  Metering System DULCODOS® Pool Soft 4-3
4.2 Metering System DULCODOS® Pool Basic 4-5
4.2.1  Metering System DULCODOS® Pool Basic 4-5
4.3 Metering System DULCODOS® Pool Comfort 4-7
4.3.1  Metering System DULCODOS® Pool Comfort 4-7

1.1.2018




Contents

=
2
£
x

Measuring, Control and Sensor Technology page

4.4 Metering System DULCODOS® Pool Professional 4-9
4.4.1  Metering System DULCODOS® Pool Professional 4-9
4.5 Maintenance Kits 4-13
4.5.1  Maintenance Kits for Metering Pumps 4-13
4.5.2  Maintenance Kits for Measured Variables 4-13
4.5.3 Buffer Solutions 4-13
4.6 Test Equipment 4-14
4.6.1 Portable Meter Portamess® — Measured Variable pH/ORP 4-14
4.6.2 Photometer 4-15
5 ProMinent® Chemical Resistance List

1.1.2018




1.0 Overview of Sensor Technology DULCOTEST®

Medium

clear, pH 3 - 14

Clear,pH2-12

Solid residues, turbidity

Solid matter, non-
translucent

Clear to turbid,
containing fluoride,
pHO-7

Medium

Clear,pH2-12

Solid residues, turbidity

Solid matter, non-
translucent

Selection Guide

Selection Guide for pH Sensors DULCOTEST®

Temperature / pressure Sensor type

max. 100 °C/ 3 bar

max. 25 °C/ 6 bar

max. 80 °C/ no

overpressure

max. 60 °C/ 3 bar

max. 80 °C/ 6 bar

max. 80 °C/ 8 bar

max. 80 °C/ 6 bar

max. 100 °C/ 16 bar

max. 50 °C / 7 bar

PHEP-H

PHEN

PHES

PHEK

PHEP/PHEPT

PHED

PHER/PHEI

PHEX

PHEF

Typical application

Chemical processes

Chemically contaminated water, low-conductivity water

250 uS/cm

Swimming pool water, potable water, glass stem
Swimming pool, aquarium, plastic shaft
Process water

Chemically contaminated water, e.g. Cré+, CN-

Cooling water, waste water

Suspensions, sludge, emulsions

Exhaust air scrubber, semiconductor industry,
electroplating

DULCOTEST® ORP sensor selection guide

Temperature / pressure Sensor type

max. 80 °C / no
overpressure

max. 60 °C / 3 bar

max. 80 °C/ 6 bar

max. 80 °C/ 6 bar

max. 100 °C/ 16 bar

RHEN

RHES

RHEK

RHEP-Pt

RHEP-Au

RHER

RHEX

Typical application

Chemically contaminated water, low-conductivity water

2 50 uS/cm
Swimming pool water, potable water, glass stem
Swimming pool, aquarium, plastic shaft

Process water

Chemically contaminated water, e.g. CN-, ozone
treatment

Cooling water, waste water

Suspensions, sludge, emulsions

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

1.0 Overview of Sensor Technology DULCOTEST®

Selection guide for DULCOTEST® amperometric sensors

Measured variable Applications Graduated Connectionto  Sensor type See
measuring DULCOMETER® page
range

Free chlorine Potable water, swimming pools 0.01-100 mg/l D1C, DAC CLE 3-mA-xppm, - 1-51

CLE 3.1-mA-xppm
Free chlorine Process and waste water 10-200mg/l D1C,DAC CLR 1-mA - 1-63
Free chlorine Potable water, swimming pool water 0.01- 10mg/l DULCOMARIN® CLE 3-CAN-xppm, - 1-54
CLE 3.1-CAN-xppm

Free chlorine Potable water, swimming pool water, in situ 0.02-10 mg/l. D1C, DAC CLO 2-mA-2ppm - 1-56

electrolysis (without diaphragm)

Free chlorine Swimming pools, uncontaminated potable 0.01-10 mg/l DULCOMARIN® CLO 2-mA-2ppm - 1-57

water and process water, and can also be used
together with diaphragm-free electrolysis
processes.

Free chlorine Hot water up to 70 °C (legionella), in situ 0.02-2 mg/l D1C, DAC CLO 2-mA-2ppm - 1-58

electrolysis (without diaphragm)

Free chlorine Potable water, swimming pools 0.01-50 mg/I DMT CLE 3-DMT-xppm - 1-53

Free chlorine Potable water, swimming pools 0.05-5 mg/I COMPACT CLB 2-pA-xppm - 1-59

Free chlorine Potable water, swimming pool water 0.05-5 mg/I COMPACT CLB 3-pA-xppm - 1-60

Free chlorine Cooling, industrial and waste water, water with  0.01-10 mg/I| D1C, DAC CBR 1-mA-xppm - 1-61

higher pH values (stable); seawater (free
chlorine exists as bromine)

Total available Swimming pool water with chlorine-organic 0.02-10 mg/l D1C, DAC CGE 3-mA-xppm - 1-64

chlorine disinfectants

Total available Swimming pool water with organic chlorine 0.02-10mg/l D1C, DAC CGE 3-mA - 1-64

chlorine disinfectants, in situ electrolysis (without

diaphragm)

Total available Swimming pool water with chlorine-organic 0.01-10 mg/l  DULCOMARIN® CGE 3-CAN-P-xppm - 1-65

chlorine disinfectants

Total chlorine Potable, industrial, process and waste water  0.01-10mg/I D1C, DAC CTE 1-mA-xppm - 1-66

Total chlorine Potable, industrial, process and waste water  0.01-10 mg/l DMT CTE 1-DMT-xppm - 1-67

Total chlorine Potable, industrial, process and waste water  0.01-10 mg/l DULCOMARIN® CTE 1-CAN-P-xppm - 1-68

Combined Swimming pool water 0.02-2 mg/I DAC CTE 1-mA-2 ppm - 1-68

chlorine + CLE 3.1-mA-2 ppm

Combined Swimming pool water 0.01-10 mg/l  DULCOMARIN® CTE 1-CAN-P-xppm - 1-68

chlorine + CLE 3.1-CAN-xppm

Total available Cooling water, waste water, swimming pool 0.01-10 mg/I D1C, DAC BCR 1-mA (replaces — 1-70

bromine water, whirlpool water, bromine with BCDMH earlier type BRE 1)

Total available Cooling water, swimming pool water, whirlpool 0.02-10 mg/| DULCOMARIN® BRE 3-CAN-10ppm - 1-71

bromine water with organic or inorganic bromine

compounds

Free and bound Cooling, industrial, waste water, water with 0.02-20 mg/I D1C, DAC CBR 1-mA-xppm - 1-61

bromine higher pH values (stable); seawater

Free + combined Cooling, industrial, waste water, water with 0.00-0 mg/I D1C, DAC CBR 1-mA-xppm - 1-62

bromine higher pH values (stable);

sea water

Chlorine dioxide Potable water 0.01-10 mg/l. D1C, DAC CDE 2-mA-xppm - 1-74

Chlorine dioxide  Bottle washer systems 0.02-2 mg/I D1C, DAC CDP 1-mA - 1-75

Chlorine dioxide  Hot water up to 60 °C, cooling water, waste 0.01-10 mg/I D1C, DAC, CDR 1-mA-xppm, - 1-76

water, irrigation water DULCOMARIN® CDR 1-CAN-xppm

Chlorite Potable, wash water 0.02-2 mg/l D1C, DAC, CLT 1-mA-xppm, - 1-78

DULCOMARIN® CLT 1-CAN-xppm

Ozone Potable water, swimming pool water 0.02-2 mg/I D1C, DAC OZE 3-mA - 1-80

Ozone Process, service or cooling water 0.02-2 mg/l D1C, DAC OZR 1-mA-2 ppm* - 1-81

Dissolved oxygen Potable, surface water 2-20 mg/l D1C, DAC DO 1-mA-xppm - 1-82

Dissolved oxygen Activated sludge tank, sewage treatment 0.1-10 mg/I D1C, DAC DO 2-mA-xppm - 1-83

plants

Peracetic acid CIP, antiseptic food filling process 1-2,000mg/l D1C, DAC PAA 1-mA-xppm - 1-84

Hydrogen Clear water, fast control 1-2,000mg/l  DAC PEROX sensor - 1-86

peroxide PEROX-H2.10 P

Hydrogen Process, swimming pool water 2-20.000 mg/l D1C, DAC PER1-mA-xppm - 1-86

peroxide

Product Catalogue 2018 1.1.2018



1.0 Overview of Sensor Technology DULCOTEST®

Conductivity sensor selection guide

ProMinent®

Conductivity > 20 mS/cm or residue-forming medium or
chemically aggressive medium?

yes d J nho
Inductive conductivity measurement conductive conductivity measurement
4 d
Do the following conditions exist? Further selection according to summary table:
chemically corrosive medium or Measuring range
Temperatures > 70 °C or Temperature
Measured value < 200 uS/cm or > 1000 mS/cm Process matching

Electrical connection

yes 3 no ¢

Series ICT 2 Series ICT1 Product ranges LF, LMP, CK

Installation in the process Successor ICTS

line: with stainless steel
flange accessory

For immersion with
accessory: Immersion
fitting IMA - ICT 2

4
Installation in the process line?
yes d $ no
Type ICT 1 Type ICT 1-IMA
Successor ICT5 Successor ICT5
for installation in for immersion
a pipe
®
-
(72}
11}
[
O
(&)
|
=
o
>
(o)
o
()
c
N o
o
()
-
S
()
0
c
Q
w
1.1.2018 Product Catalogue 2018 1-3 m




1.1 Sensor Technology DULCOTEST® Measuring
Principles
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ProMinent’

Three Measurement Priciples for Reliable Water Treatment

Potentiometry is used to determine: pH value, ORP and fluoride concentration

Amperometry is used to determine: chlorine, bromine, chlorine dioxide, ozone, hydrogen peroxide,
peracetic acid

Conductometry is used to determine electrolytic conductivity

Potentiometry - Measures an Electrode’s Potential in a Sample

Solution

As the measurement of the potential of a sensor (half chain) is not possible, a measuring chain is used that
comprises two half chains. Their potential difference can be measured using a very high resistance
voltmeter, i.e. nearly without any current.

A measuring chain always comprises:

A measuring electrode, which reacts as specifically as possible to concentration changes for a particular
s | reactantand areference electrode (reference), which supplies, as constantly as possible, a voltage that is
dependent on the concentration of the reactant.

o s

3
2
1

R ho

An example of a measuring system, such as this, is the pH measuring sensor, designed as a two-rod

k_6_001
P sensor or single rod sensor (Fig. pk_6_001).

Glass membrane
Internal pH buffer
Internal derivation

g pH - is equal to the negative logarithm of the hydrogen ion activity
4  Electrolyte

5

6

External derivation As hydrogen ion concentrations occur in a wide range of less than 10-14 g/l up to more than 10 g/I
Diaphragms (or mol/l) in aqueous solutions and the exponential nomenclature is unwieldy, the pH scale is defined as:

pH = -log ay+
For concentrations that are not too high, activity and concentration can be set equally.

Then a concentration of 10-1 corresponds to a pH value of 14 and a concentration of 10° = 1 corresponds
to a pH value of 0.

pH value 7 is identified as neutral. This means that the effective concentrations of H* and OH- ions here,
which originate from the dissociation of water (H,O -> H*+ OH"), are the same size.

If the hydrogen ions are in a majority due to the addition of acid (e.g. HCI) then the pH values are less than

p'kmfe,ooz 7. If a base (alkali) is added (e.g. NaOH) then the values are greater than 7 and the solution becomes

1 Aciderror . alkaline.

§ EE??E%E% Q:\%iizgr%::s;lz?;?'netrical IEach_cha_nge in Fhe pH value by 1 corresponds to a factor of 10 concentration change and results from the
potential) ogarithmic relationship.

2 C';‘Ifa'fgi"oc’f'probe Fig. pk_6_002 shows the theoretical voltage curve for pH glass electrodes. In practice glass electrodes

exhibit a greater or lesser deviation from the theoretical curve.

The electrode system generally exhibits a zero-point deviation (asymmetry potential), which is smaller than
+ 0.5 pH, however. The electrode slope (mV/pH) may also deviate from the theoretical value Uy
(59.2 mV/pH at 25 °C), which is particularly the case for used glass electrodes.

Other deviations occur at very low pH values, the so-called acid error, while at high pH values allowance
must be made for the so-called alkali error (or Na error).

pH measuring amplifiers must be matched to the respective measuring chain by means of zero
point and slope calibration

Here the zero point is calibrated using a buffer solution, the value of which is about pH 7 while the slope is
calibrated using a buffer in an acidic or alkaline range that has a pH value 2 or 3 above or below the neutral
point.

With pH measurements that differ from pH 7, the fluctuating temperature of the measuring medium may
result in a need for temperature compensation.

In this respect three questions must be answered:
1 What pH value is to be measured?
2 How large are the temperature deviations?

3 How accurate must the measurements be?
Example of the influence of temperature without compensation:

At pH 10, an incorrect indication of approximately + 0.1 pH occurs for a temperature increase of about
10 °C. This effect is greater the greater the pH value differs from pH 7.

Sensor Technology DULCOTEST®
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Principles
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Disassociation curve of hypochlorous acid
(HOCI)

Measurement of the redox voltage is also a potentiometric measurement

The term "redox" (or ORP - oxidation/reduction potential) stands for the reduction and oxidation that occur
alongside each other in aqueous solutions. In general, oxidation involves the removal of electrodes with an
oxidising agent acting as an electron acceptor. Reduction is the opposite with electrodes being taken up,
with the reducing agent acting as an electron donor.

The redox voltage is measured with a precious metal electrode, generally platinum. In an oxidising agent
containing liquid (e.g. chlorine) there is a positive redox voltage, in a reducing agent (e.g. sodium
bisulphite) a negative redox voltage.

The level of the redox voltage gives an indication of how strongly oxidising or reducing a solution is. Where
disinfection is concerned, the redox voltage gives an indication of how great the germicidal effect of, for
example, chlorine or ozone is.

Consequently the redox voltage can be considered as a hygiene parameter in water treatment.

It should be noted that the redox voltage varies with the pH value so that qualitative conclusions need to be
made at a constant pH value.

Examples of typical applications for redox measurements

Cyanide detoxification at a high pH value by oxidation using gold electrodes.

Chromate detoxification at a low pH value by oxidation using platinum electrodes.

Monitoring of the disinfection effect during oxidising agent metering (chlorine/bromine) using platinum
electrodes.

Amperometry - A Current Measurement Used to Determine the
Concentration of Predetermined Dissolved Solids in Aqueous

Solutions

This type of current measurement concentrates on the nA (109 A) or A (106 A) range. Open or
diaphragm-covered 2 or 3-probe sensors are used with operating measurements in this range. The
amperometric sensor product range makes determining the concentration of chlorine, bromine, chlorine
dioxide, chlorite, ozone, hydrogen peroxide, peracetic acid and dissolved oxygen possible.

Our amperometric DULCOTEST® sensors represent proven diaphragm-covered 2-probe sensors.

By separation of the electrode chamber from the measurement medium using a special diaphragm, clear
metrological conditions are created and disturbing influences excluded.

ProMinent DULCOTEST® 2-probe sensors use gold or platinum as the working electrode (cathode).
The counter electrode (anode) is silver with a special coating.

In contrast to open, fault-prone sensors, membrane-covered sensors exhibit hardly any flow dependency
above a minimum flow (approx. 30 I/h). Consequently there is no need for costly measures to maintain the
flow at a constant rate.

The pH value has a decisive influence on the chlorine measurement

It is important to know, in what forms chlorine is present in aqueous solutions. It is only at a very low pH
value that chlorine occurs as dissolved chlorine gas Cl, in water and above a pH of about 3 as
hypochlorous acid HOCI, which upon the further increase in the pH value dissociates into hypochlorite
(see Fig. pk_6_003).

Compared with hypochlorous acid, hypochlorite is about 100 times less powerful as a disinfectant.
Therefore it makes no sense to measure it with the chlorine sensor. Yet both hypochlorous acid and
hypochlorite are considered to be "free chlorine" and, as such, are also measured by the DPD 1 measuring
method, generally used as a comparison measurement.

A corresponding example:

At pH 8 (see Fig. pk_6_003), only some 20% is in the effective HOCI form, while 80% is in the nearly
ineffective form OCL". However, it is possible to set this up using a sensitivity (slope) comparison to obtain
a value corresponding to the DPD comparison measurement on the measuring device display.

The pH value needs to be kept constant for a useful measurement. If not, a new slope calibration must be
carried out. The maximum permissible pH value is pH 8.0 for the sensors for inorganic chlorine and
pH 9.5 for organic chlorine.

1.1.2018
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1.1 Sensor Technology DULCOTEST® Measuring
Principles

The influence of temperature on chlorine measurement is not insignificant. Therefore automatic
temperature compensation occurs in DULCOTEST® chlorine sensors

While there are no problems with chlorine measurements involving inorganic chlorine (chlorine gas Cl,,
sodium-calcium hypochlorite NaOCI or calcium hypochlorite Ca(OCl),) provided the pH value remains
constant, if organic chlorine additives are used (isocyanuric acid) then difficulties may occur which can be
easily overcome using the organic chlorine cell (CGE).

ProMinent®

If organic chlorine stabilisers are added, then not only does hypochlorous acid form, but also chlorine
bound to isocyanuric acid. Both species are detected by the organic chlorine sensor (CGE).

If a measurement is made using the DPD 1 method, organic chlorine is also measured, in the same way as
the practically ineffective hypochlorite (at high pH values). In this case, the DPD measurement can falsify
hygienic safety, which is not in fact the case.

Typical applications for DULCOTEST® chlorine sensors include swimming pool water
(also sea water), potable water and process water

The chlorine measurement can be disrupted by bromine, iodine, ozone and chlorine dioxide. Not however
by dissolved oxygen. The presence of surfactants will block the working of the diaphragms of the sensor
for free chlorine, type CLE. The sensor cannot then be used, by contrast, however, the CTE type combined
chlorine sensor can be used in applications such as this.

A cell that functions according to the same principle as for the inorganic chlorine measurement is used to
measure chlorine dioxide. The chlorine dioxide measurement is independent of the pH value. Its
temperature dependency is compensated. Dissolved oxygen and chlorite do not interfere with the
measurement results. The presence of surfactants causes problems with CDE type sensors. By contrast,
the CDP type can also be used in media containing surfactants.

In addition amperometric sensors can also be used for the measurement of bromine and ozone dissolved
in water.

114 Advantages of DULCOTEST® Amperometric Sensors at a Glance

Simple to use

No zero point calibration necessary
Sample liquid need not be de-chlorinated with active carbon filter
Installation and calibration is very quick

Reliable measurement in real-time

No cross-sensitivity because of turbidity and colouration

The DULCOTEST® chlorine measurement can also be used in sea water and brine baths
The measured value is largely unaffected by the flow rate

Online measurement

Minimum maintenance

Maintenance is limited to the 6-12 month replacement of the membrane cap and electrolyte
Long-term operating costs are therefore low

Sensor Technology DULCOTEST®
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Dependence of electrolytic conductivity on
the concentration of dissolved acids, alkalis
and salt solutions

I
oo PN
w—f N
MEVIEN
NI Z8 {
ws LN NN
el / Hoo| N
ol S o ||

V 1

nnmznsnmmmmannnmn:
pk_6_005
Dependence of specific conductivity on the
concentration in percentage weight of
concentrated acids, alkalis and salt solutions
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Conductivity of aqueous solutions of NaCl
depending on the temperature of different
concentrations

Conductometry - The Measurement of Electrolytic Conductivity

In contrast to metallic conductivity where the electric charge is carried by electrons, in electrolytic
conductivity, ions are responsible for carrying the charge, that is positively or negatively charged atoms or
groups of atoms which are primarily created by dissolving in or dissociation in aqueous solutions.
Conductivity sensors are differentiated according to the following criteria:

The cell constant as a distinguishing feature

An arrangement in which the conductivity of an electrolyte would be measured in a tube of length

I =1 cm and cross section g = 1 cm? has a cell constant of k = 1 cm'. If the length | = 10 cm (or if the
cross section g = 0.1 cm?), then the cell constant would be k = 10 cm!. By contrast, if the cross section
was increased to g = 10 cm? (or | reduced to 0.1 cm), then a cell constant of k = 0.1 cm' is obtained. It
can easily be seen that a conductivity sensor with a smaller cell constant is used for measurements of
lower conductivity while a cell with a larger cell constant is used for higher conductivities. This is done
to increase the measurement sensitivity at lower conductivities (e.g. k = 0.1 cm™') — or to reduce it at
higher conductivities (e. g. k= 10 cm-?).

Sensor materials

The selection of the correct cell constant is just as important as selection of a suitable electrode material.
Stainless steel has shown its suitability in the lower range, up to approximately 500 uS/cm. By contrast
in the upper range, where, because of the occurrence of polarisation effects, stainless steel is less
suitable, special graphite is primarily used. As errors due to polarisation effects have to be avoided
during electrolytic conductivity measurements, measurements can only be carried out using AC
voltage. At low conductivities, frequencies of about 50 Hz are favoured and in the higher range up to
approximately 5 kHz. Both at very low and also very high conductivities, long measuring lines can result
in incorrect results, in the lower range caused by line capacities and in the upper range by line
resistance. Therefore the distance between the sensor and measurement amplifier should be kept as
short as possible.

Every conductivity measurement is temperature-dependent
Different dissolved substances mostly have different temperature coefficients a (alpha), leading to a

particular temperature curve that can change depending on the concentration and temperature.
(Fig. pk_6_006)

As, in general, conductivity measurements are used because we want to draw conclusions about
substance concentrations, temperature compensation is used for exact measurements, even with a
measured value compensated to an international standard reference temperature of 25 °C. Suitable
transducers for temperature compensation are NTC or Pt 100 temperature sensors with the Pt 100 being
significantly superior because of its linearity and hence accuracy.

Inductive conductivity measurement

While errors can occur due to polarisation effects and deposits on the electrode surfaces, with open
conductivity measurements, errors can be avoided using inductive conductivity measurement where no
electrodes are used. Regular cleaning is therefore not necessary and measuring reliability is significantly
higher.

1.1.2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

The following generally applicable points should be noted for optimum functioning of pH and ORP sensors:

ProMinent®

The sensors should never dry out

The insertion angle must be > 15 ° from the horizontal (except with PHEK-L)
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 according to the application

The storage duration should be as short as possible

Signal leads for pH/ORP measurement see page — 1-119, pH quality buffer solutions see page — 1-122

pH sensor selection guide

Medium Temperature / Sensor type Typical application
pressure

max. 100 °C / 3 bar
clear,pH 3-14 PHEP-H Chemical processes
max. 25 °C / 6 bar

max. 80 °C / no PHEN Chemically contaminated water, low-conductivity water
overpressure 250 pS/cm
max. 60 °C / 3 bar PHES Swimming pool water, potable water, glass stem
Clear,pH2-12 PHEK Swimming pool, aquarium, plastic shaft
max. 80 °C/ 6 bar PHEP/PHEPT Process water
max. 80 °C / 8 bar PHED Chemically contaminated water, e.g. Cré+, CN-
Solid residues, turbidity max. 80 °C / 6 bar PHER/PHEI Cooling water, waste water
Solid matter, non- max. 100 °C/ 16 bar PHEX Suspensions, sludge, emulsions
translucent
Clear to turbid, containing max. 50 °C /7 bar PHEF Exhaust air scrubber, semiconductor industry,
fluoride, pHO0 -7 electroplating

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

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

DULCOTEST® ORP sensor selection guide

ProMinent®

Medium Temperature / pressure Sensor type Typical application
max. 80 °C / no RHEN Chemically contaminated water, low-conductivity water
overpressure =50 uS/cm
max. 60 °C / 3 bar RHES Swimming pool water, potable water, glass stem
Clear,pH2-12 RHEK Swimming pool, aquarium, plastic shaft
max. 80 °C/ 6 bar RHEP-Pt Process water
RHEP-Au Chemically contaminated water, e.g. CN-, ozone
treatment
Solid residues, turbidity max. 80 °C /6 bar RHER Cooling water, waste water
Solid matter, non- max. 100 °C / 16 bar RHEX Suspensions, sludge, emulsions

translucent

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

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensors With SN6 or Vario Pin Plug-In Head

ProMinent’

pH sensors with plug-in heads are connected to a shielded coaxial cable with the appropriate socket. The
rotatable sensor head sleeve prevents the cable from twisting when inserting and dismantling the sensor
(e.g. when calibrating). The cable can therefore remain connected. This avoids the penetration of
troublesome water onto the plug-in contacts.

Series
PHE |pH sensor
Properties
X With solid electrolyte and circular gap diaphragm
With insensitive plastics shaft
KCl refillable sensor
Plug-in sensor
With PTFE circular diaphragm
Pressure-tight up to 6 bar
2 ceramics diaphragms (double junction)
Swimming pool sensor
Resistant to hydrofluoric acid
Robust sensor, plastic housing with NPT thread, double junction, Teflon diaphragm
Without specification: standard gel sensor
Special equipment
T With integral temperature gauge
H Temperature up to 100 °C, alkali-resistant
L Vertical to horizontal installation
pH measuring range
012 pH measuring range: 0 - 12
112 pH measuring range: 1 - 12
314 pH measuring range: 3 - 14
Electrical connection at the sensor
S Plug for coax connector SN6
\Y Vario Pin plug
Internal thread
E Internal thread PG 13.5 for installation
L None, laboratory sensor refillable with KCI
Diaphragm
3D 3 ceramic diaphragms

T TmwoUuTInmmMmZX
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHES 112 SE

ProMinent’

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

J 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

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 1...12
Temperature 0...60°C
= Max. pressure 3.0 bar
Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
Diaphragm Ceramic
| | 1203 Sensor shaft Glass
Shaft diameter 12 mm
Fitting length 120 £3 mm
Q_L Fitting position Vertical up to +25°
pk_6_016
Thread PG 13.5
Electrical connection SNG6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Installation 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
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Swimming pools, whirlpools, potable water
Resistance to Disinfectant
Measuring principle, Direct potentiometric measurement, 2 electrodes, gel electrolyte,
technology ceramic diaphragm, separate temperature measurement for
temperature compensation needed
Fitting length  Order no.
PHES-112-SE SLg100 100 £3mm 1051745
PHES 112 SE 120 +3mm 150702
PHES-112-SE SLg225 225+3mm 150092
®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHES 112 SE 3D

ProMinent’

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 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

}_E\ Temperature
— Max. pressure
Min. conductivity
Electrolyte
Diaphragm
Sensor shaft
Shaft diameter
Fitting length
O Fitting position

Thread

Electrical connection

Enclosure rating

Installation

120 £3

=

pk_6_016

Measuring and control
equipment

Typical applications
Resistance to
Measuring principle,

1...12

0...60°C

3.0 bar

50 uS/cm

Gel containing potassium chloride
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 and solenoid-driven metering pumps
types D_4a and delta®

Low conductivity water
Disinfectant
Bypass: open outlet or return of the sample water into the process line,

technology inline: direct installation into the pipework; fixed or replaceable
(replaceable fitting), tank, channel: Immersion in the immersion tube
Order no.
PHES 112 SE 3D 1045759

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEP 112 SE

pH sensor optimised for use with clear process water and conditions 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 disinfectants

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 1...12
D Temperature 0..80°C
= Max. pressure 6.0 bar
Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
Diaphragm Ceramic
120 £3
Sensor shaft Glass
Shaft diameter 15 mm
Fitting length 120 £3 mm
ok 6.019 Fitting position Vertical up to +25°
o Thread PG 13.5
Electrical connection SNG6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Installation 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
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Swimming pools during pressurisation for higher temperatures and
pressures, potable and industrial water, electroplating, chemical
industries
Resistance to Disinfectant
Measuring principle, Direct potentiometric measurement, 2 electrodes, gel electrolyte,
technology ceramic diaphragm, separate temperature measurement for
temperature compensation needed
Order no.
PHEP 112 SE 150041
1.1.2018 Product Catalogue 2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEP-H 314 SE

ProMinent’

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
r Y Max. pressure
Min. conductivity
Electrolyte
Diaphragm
Sensor shaft
Shaft diameter
Fitting length
¥ Fitting position
Thread
Electrical connection
Enclosure rating
Installation

jj =]

120 +3

pk_6_019

Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

3 ... 14 (Note: use below pH 3 shortens the service life)
0...100°C

6.0 bar up to 25 °C, 3.0 bar up to 100 °C

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 and solenoid-driven metering pumps
types D_4a and delta®

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

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

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 34" 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

pH range 1...12
NPT 314 Temperature 0...80°C
Max. pressure 6.0 bar
Min. conductivity 50 uS/cm
Electrolyte gel containing potassium chloride with a large KCI reservoir of gel
Diaphragm PTFE ring diaphragm
Sensor shaft Plastic
Sensor shaft @ 17 £0.2 mm (below the 12" NPT thread), 22 +0.2 mm
(below the %4" thread)
Fitting length 20 +0.2 mm (from the lower end of the 2" thread), 60 +0.2 mm
§ (from the lower end of the %" thread)
Fitting position Vertical up to +25°
NPT 3/4" " N
~ Thread 2" and %" NPT thread
Electrical connection SN6 plug-in head, rotatable with a ProMinent cable
o NPT 172" Enclosure rating IP 65
© Installation 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
P_DT_0076_SW1 . S .
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
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, direct potentiometric measurement, 2 probes, double junction, gel
technology electrolyte, large Teflon diaphragm, separate temperature
measurement for temperature compensation needed
Order no.
PHEI 112 SE 1076610
Accessories
Order no.
Adapter for DGMa; M34x3/4" NPT PVDF natural 1077156
1.1.2018 Product Catalogue 2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

ProMinent’

120 3
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Sensor Technology DULCOTEST®

pH Sensor PHER 112 SE

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

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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

Typical applications

Resistance to
Measuring principle,

1...12

0...80°C

6.0 bar

50 uS/cm

With KCI supply (salt rings in the reference electrolyte)
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 and solenoid-driven metering pumps
types D_4a and delta®

Municipal and industrial waste water, cooling water, industrial water,
water in chemicals industry and paper production, generally for water
with a solid matter fraction, water with low conductivity, e.g. from
reverse 0smosis.

Disinfectant, solids content (turbid types of water)

Direct potentiometric measurement, 2 electrodes, Teflon ring

technology diaphragm, polymer electrolyte, separate temperature measurement
for temperature compensation needed
Order no.
PHER 112 SE 1001586
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEX 112 SE

ProMinent’

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

J 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 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 1...12
Temperature 0...100°C

1 Max. pressure 16.0 bar up to 25 °C, 6.0 bar up to 100 °C
Min. conductivity 500 uS/cm

Electrolyte Polymer containing potassium chloride (solid)
12013 Diaphragm Circular gap diaphragm (solid electrolyte)
Sensor shaft Glass
Shaft diameter 12 mm
Fitting length 120 £3 mm
' - . ' o
ok 6017 Fitting position Vertical up to +25
Thread PG 13.5
Electrical connection SNB6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Installation 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
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Waste water, industrial water, process chemistry, emulsions,
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
Resistance to Solids content (turbid types of water), sludge, emulsions
Measuring principle, Direct potentiometric measurement, 2 electrodes, no diaphragm,
technology polymer electrolyte, separate temperature measurement for
temperature compensation needed
. ®
Fitting length  Order no. -
PHEX 112 SE 120 +3mm 305096 (72}
PHEX 112 SE 225+3mm 150061 I'Il_J
O
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DULCOTEST®

1.2 pH, ORP, Fluoride and Temperature Sensors

ProMinent’

pH Sensor PHED 112 SE

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

J 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

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
120 +3 Diaphragm
Sensor shaft
Shaft diameter
) Fitting length
pk 6,022 i Fitting position
Thread
Electrical connection

Enclosure rating
Installation

Measuring and control
equipment

Typical applications
Resistance to
Measuring principle,

1...12

0...80°C

8.0 bar

150 uS/cm

Gel containing potassium chloride
Double junction

Glass

12 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SNB6 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 and solenoid-driven metering pumps
types D_4a and delta®

Chemically loaded waste water, industrial water, cooling water
Disinfectants, water-soluble chemicals
Direct potentiometric measurement, 2 electrodes, double junction, gel

technology electrolyte, separate temperature measurement for temperature
compensation needed
Order no.
PHED 112 SE 741036

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

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
primarily 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

(F)atapHof<7

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

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

0...12

0...50°C

7.0 bar

150 uS/cm

Gel containing potassium chloride

HDPE ring diaphragm, flat (Double Junction)

120 13 Sensor shaft Epoxy

Shaft diameter 12 mm

Fitting length 120 £3 mm

Fitting position Vertical up to +25°

ok 6007 Thread PG 13.5
o Electrical connection SNG6 plug-in head, rotatable with a ProMinent cable
“? Enclosure rating IP 65

Installation 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

Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps

equipment types D_4a and delta®

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

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

Measuring principle, Direct potentiometric measurement, 2 electrodes, PE ring diaphragm,

technology HF-compatible flat glass diaphragm, gel electrolyte, separate
temperature measurement for temperature compensation needed

Order no.
PHEF 012 SE 1010511
1.1.2018 Product Catalogue 2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

max.
205

r

3

pk_6_021

v

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

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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

Typical applications
Resistance to
Measuring principle,

1...12

0...80°C

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 and solenoid-driven metering pumps
types D_4a and delta®

Waste water, cooling waterchemically contaminated water
Disinfectant, only for clear types of water

Direct potentiometric measurement, 2 electrodes, liquid electrolyte,

technology 1 ceramic diaphragm, separate temperature measurement for
temperature compensation needed
Order no.
PHEN 112 SE 305090
Supplied without PE storage tank and tube
Order no.
PE storage tank with connectors and tube 305058
We recommend installation approx. 0.5-1 m above the sample fluid level
Capacity Order no.
ml
KCI solution, 3 molar 250 791440

KCI solution, 3 molar

1,000 791441

Product Catalogue 2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

J

pH Sensor PHEN 112 SE 3D

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

Your benefits

Electrochemical combination electrode: pH and reference electrode integrated

Renewable liquid electrolyte by 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 cables 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 > 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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

Typical applications
Resistance to

Measuring principle,
technology

1...12

0...80°C

Atmospheric pressure

50 uS/cm

3 molar potassium chloride solution, refillable
3 ceramic diaphragms

Glass

12mm

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 and solenoid-driven metering pumps
types D_4a and delta®

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

1.1.2018
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ProMinent’

Sensor Technology DULCOTEST®
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pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pk_6_020

v

pH Sensor PHEN 012 SL

Refillable pH sensor for use with manual measuring instruments, optimised for clear and also chemically
contaminated water at up to 80 °C/without overpressure

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
Long service life in the presence of dissolved chemicals, which could contaminate the 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
Fitting length

Fitting position
Thread

Electrical connection
Enclosure rating
Installation
Measuring and control
equipment

Typical applications
Resistance to
Measuring principle,

0..12

0...80°C

Atmospheric pressure

150 uS/cm

KClI electrolyte, refillable

Ceramic

Glass

12 mm

160 £3 mm

Vertical up to +25°

None

SN6 plug-in head

IP 65

Immersion by tripod or manually

All DULCOMETER® controllers and solenoid-driven metering pumps
types D_4a and delta®

Manual measurements in laboratories

Disinfectants, water-soluble chemicals

Direct potentiometric measurement, 2 electrodes, liquid electrolyte,

technology 1 ceramic diaphragm, separate temperature measurement for
temperature compensation needed
Order no.
PHEN 012 SL 305078
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1.2 pH, ORP, Fluoride and Temperature Sensors

DULCOTEST®

pH Sensor PHEN 012 SL 3D

Refillable pH sensor for use with manual measuring instruments, optimised for contaminated water
containing solids and with a low conductivity of > 50 uS/cm at up to 80 °C/without overpressure

Your benefits

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

electrode

3 ceramic diaphragms made of special material and with an optimised size / with optimised pore

diameter

Long service life in water with low conductivity > 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
Fitting length

Fitting position
Thread

Electrical connection
Enclosure rating
Installation
Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

0...12

0...80°C

Atmospheric pressure

50 uS/cm

3 molar potassium chloride solution, refillable
3 ceramic diaphragms

Glass

12mm

160 +£3 mm

Vertical up to +25°

None

SN6 plug-in head

IP 65

Immersion by tripod or manually

All DULCOMETER® controllers and solenoid-driven metering pumps
types D_4a and delta®

Laboratories, water with low conductivity, e.g. from reverse
osmosis.Waste water

Disinfectant, solids content (turbid types of water)

Direct potentiometric measurement, 2 electrodes, liquid electrolyte,
3 ceramic diaphragms, separate temperature measurement for
temperature compensation needed

Order no.

PHEN 012 SL 3D

791508

1.1.2018
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DULCOTEST®

1.2 pH, ORP, Fluoride and Temperature Sensors

ProMinent’

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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

12513

pk_6_023

Typical applications
Resistance to
Measuring principle,

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 and solenoid-driven metering pumps
types D_4a and delta®

Hand-held measurement in swimming pools, potable water
Disinfectant

Direct potentiometric measurement, 2 electrodes, gel electrolyte,

technology ceramic diaphragm, separate temperature measurement for
temperature compensation needed
Order no.
PHEK 112 S 305051

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEK 112 SE

ProMinent’

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 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)

i pH range 1...12
= Temperature 0...60°C
Max. pressure 3.0 bar
— Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
Diaphragm Ceramic
i Sensor shaft Polycarbonate
| 12023 .
ii Shaft diameter 12 mm
;{ Fitting length 120 +3 mm
N Fitting position Vertical up to +25°
' Thread PG 13.5
pk_6_090 Electrical connection SNG6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Installation 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
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Swimming pools, potable water, aquaria
Resistance to Disinfectant
Measuring principle, Direct potentiometric measurement, 2 electrodes, gel electrolyte,
technology ceramic diaphragm, separate temperature measurement for
temperature compensation needed
Order no.
PHEK 112 SE 1028457 ®
o
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEK-L 112 SE

ProMinent’

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 0 - 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 cables 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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

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

Vertically to horizontally

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 and solenoid-driven metering pumps
types D_4a and delta®

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

Sensor Technology DULCOTEST®

1034918
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEPT 112 VE

ProMinent®

pH sensor with integral temperature measurement, optimised for use with clear process water and
, changing 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-

order 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 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 1...12

Temperature 0...80°C

Max. pressure 6.0 bar

Min. conductivity 150 uS/ecm

Electrolyte gel containing potassium chloride

Diaphragm Ceramic

Sensor shaft Glass

Shaft diameter 15 mm

Fitting length 120 £3 mm

Fitting position vertical up to +25°
ok_6.063 Thread PG 13.5

Electrical connection Vario Pin plug-in head

Enclosure rating IP 67

pk_6_069

Installation

Measuring and control
equipment
Typical applications

Resistance to
Measuring principle,

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 (with the exception of DCCa pH)

Swimming pools during pressurisation for higher temperatures and
pressures, potable and industrial water, electroplating, chemical
industry, processes with a temperature change.

Disinfectant
Direct potentiometric measurement, 2 electrodes, gel electrolyte,

technology 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/ 5 m 5m 1004695
Vario Pin signal lead VP 6-ST/10 m 10m 1004696

1.1.2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

1.2.2 pH Sensors with Fixed Cable

ProMinent®

pH sensors with fixed cable contain a shielded coaxial cable, which is firmly connected to the sensor head
by a rotating sleeve, thereby preventing the cable from twisting when inserting and dismantling the sensor.

Series

PHE |pH sensor

Properties

with solid electrolyte and annular gap diaphragms
with insensitive plastic shaft

KCl refillable sensor

with PTFE ring diaphragms

pressure-tight up to 6 bar

with double diaphragm (double junction)
Swimming pool sensor

Special equipment

T with integral temperature gauge

pH measuring range

112 pH measuring range: 1...12
Electrical connection at the sensor

WO UvIDmZXRXX

F Fixed cable sensor
Internal thread
E Internal thread
L none, laboratory sensor refillable
Cable diameter
3 cable diameter 3 mm
5 cable diameter 5 mm
Cable length
01 cable length in metres
Electrical connection at device
S SN6
D DIN
B BNC
O without connector
M SN6 male

The technical data corresponds to pH sensors with SN6 plug-in head (see page — 1-28)

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)

pH sensor, gel-filled, with fixed coaxial cable and device plug, without screw-in thread.

Cable length  Device plug Order no.

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

Further types on request.

B D ]
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

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

J 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

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 length Device plug Order no.

| m
PHES 112 FE 303 S 3 SN6 304984
PHES 112 FE 310 S 10 SN6 304985
PHES 112 FE 503 D 3 DIN 304986
— PHES 112 FE 303 B 3 BNC 304988
PHES 112 FE 3100 10  without 304990
PHES 112 FE 301 B 1 BNC 150079
PHES 112 FE 301 S 1 SN6 150926
PHES 112 FE 303 O 1 without 150101
[T
Further types on request.
o] B D s
pk_6_028
pH Sensor PHEK 112 F
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 sensor with polycarbonate plastic shaft, glass membrane protection, with fixed coaxial cable and device
l plug, without screw-in thread.
Cable length Device plug Order no.
m
PHEK 112 F 301 S 1 SN6 304994
PHEK 112 F 501 D 1 DIN 304995
PHEK 112 F 301 B 1 BNC 304996
Further types on request.
B D 8
pk_6_027
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHEK 112 FE

ProMinent’

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

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)

pH sensor with polycarbonate plastic shaft, glass membrane protection, with fixed coaxial cable and device
plug, with screw-in thread.

Cable length Device plug Order no.

PHEK 112 FE 303 B n(; BNC 1028458
Other types on request.
pk_6_090_1
pH Sensor PHEP 112 FE
pH sensor optimised for use with clear process water and conditions of up to 80 °C/6 bar
J 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 length Device plug Order no.

m
PHEP 112 FE 303 S 3 SN6 150673
PHEP 112 FE 305 O 5 without 150689
PHEP 112 FE 5100 10  without 150929

I ——
1l
8

|
B D

M Further types on request.
]

o
pk_6_028

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHER 112 FE

ProMinent’

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

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 length Device plug Order no.

m
PHER 112 FE 503 O 3 without 150878
PHER 112 FE510 O 10  without 150874

Other types on request.

o
pk_6_028

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 length Device plug Order no.

m
PHEX 112 FE510 S 10 SN6 150025
PHEX 112 FE510 0 10  without 150084
PHEX 112 FE 302 O 2  without 150086

Further types on request.
[

o B D s
pk_6_028

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

pH Sensor PHED 112 FE

ProMinent’

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
'l 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 length Device plug Order no.
12023 PHED 112 FE 303 B n:; BNC 741038
Further types on request.

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

ProMinent®

ORP Sensors with SN6 Plug-in Head

ORP sensors with SN6 plug-in head are connected to a shielded coaxial cable with the appropriate socket.
The rotating sensor head sleeve prevents the cable from twisting when inserting and dismantling the
sensor. The cable can therefore remain connected. This avoids moisture from contacting the plug-in

contacts.
Series
RHE |ORP sensor
Properties
X with solid electrolyte and circular gap diaphragm
K with insensitive plastic shaft
P pressure tight up to 6 bar
R with PTFE circular diaphragm
N KCl refillable sensor
S swimming pool sensor
Special equipment
L vertical to horizontal installation
Sensor material
Pt Platinum (pin)
Au Gold (pin)
Electrical connection at the sensor
S Plug for coax connector SN6
Internal thread
E PG 13.5
DULCOTEST® ORP sensor selection guide see page - 1-9
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
J 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 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 0...60°C
Max. pressure 3.0 bar
- Min. conductivity 150 uS/cm i®—
Electrolyte Gel containing potassium chloride 7))
ORP electrode Platinum |-|I_J
120 43 Diaphragm Ceramic (@)
Sensor shaft Glass (&)
Shaft diameter 12 mm 5'
Fitting length 120 £3 mm ()
L 3 Fitting position Vertical up to +25° >
pk_6_031 o)
Thread PG 13.5 o
Electrical connection SNG6 plug-in head, rotatable with a ProMinent cable re)
Enclosure rating IP 65 _E
Installation Bypass: open outlet or return of the sample water into the process line, 8
inline: direct installation into the pipework; fixed or replaceable -
(replaceable fitting), tank, channel: Immersion in the immersion tube -
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps 8
equipment types D_4a and delta® S
Typical applications Swimming pools, whirlpools, potable water (7]
1.1.2018 Product Catalogue 2018 u




1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

Disinfectant

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

Resistance to

Measuring principle,
technology

ProMinent’

Fitting length  Order no.

1003 mm 1051746
1203 mm 150703

RHES-Pt-SE SLg100
RHES-Pt-SE

ORP Sensor RHES-Au-SE

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 by products from electrolysis processes where the electrodes 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 due to material, which is inert to aggressive disinfectants

Stable reference system

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

)E\ i Min. conductivity

Electrolyte
ORP electrode

120 £3 Diaphragm
Sensor shaft
Shaft diameter
Fitting length

L & Fitting position

Thread

Electrical connection
Enclosure rating
Installation

pk_6_031

Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

0...60°C

3.0 bar

150 uS/cm

Gel containing potassium chloride
Gold

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 and solenoid-driven metering pumps
types D_4a and delta®

Swimming pools, whirlpools, potable water, with disinfectants from
electrolysis processes (electrodes directly in the process water)
Disinfectant, by-products from electrolysis process and from ozone
treatment process

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

Order no.

RHES-Au-SE

Sensor Technology DULCOTEST®

1044544
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

ORP Sensor RHEP-Pt-SE

ProMinent’

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

J 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 due to material, which is inert to aggressive chemicals

Stable reference system for high pressure / temperature requirements

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)

’i:j Temperature 0...80°C
Max. pressure 6.0 bar
= Min. conductivity 150 uS/cm
Electrolyte Gel containing potassium chloride
ORP electrode Platinum
15053 Diaphragm Ceramic
Sensor shaft Glass
Shaft diameter 15 mm
Fitting length 120 £3 mm
' e - ! o
ok_6_035 Fitting position Vertical up to +25
Thread PG 13.5
Electrical connection SNB6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Installation 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
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Swimming pools during pressurisation for higher temperatures and
pressures, potable and industrial water, electroplating,
Resistance to Disinfectant, not suitable for media containing ozone, cyanides,
electrolysis processes (electrodes directly in the sample water)
Measuring principle, Direct potentiometric measurement, 2 electrodes, gel electrolyte,
technology ceramic diaphragm
Order no.
RHEP-Pt-SE 150094
®
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DULCOTEST®

1.2 pH, ORP, Fluoride and Temperature Sensors

ProMinent’

ORP Sensor RHEP-Au-SE

disinfection and with ozone treatment and with cyanide detoxification at conditions of up to 80 °C/6 bar

ORP sensor optimised for use with clear process water when electrolysis processes are used for

Your benefits

Electrochemical combination electrode: ORP and reference electrode integrated

Gold electrode to prevent faults by products from electrolysis processes where the electrodes 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 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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

Typical applications
Resistance to

Measuring principle,
technology

0...80°C

6.0 bar

150 uS/cm

Gel containing potassium chloride
Gold

Ceramic

Glass

15 mm

120 £3 mm

Vertical up to +25°

PG 13.5

SNB6 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 and solenoid-driven metering pumps
types D_4a and delta®

Cyanide detoxification, 0ozone monitoring

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

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

Order no.

RHEP-Au-SE

Sensor Technology DULCOTEST®

1003875
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

e e E)

1203

J

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

0...80°C

6.0 bar

50 uS/cm

Electrolyte with KCI supplement (salt rings in the reference electrolyte)
Platinum

PTFE ring diaphragm

Sensor shaft Glass

Shaft diameter 12 mm

Fitting length 120 £3 mm

r Fitting position Vertical up to +25°
pk_6_034 Thread PG 13.5

Electrical connection SN6 plug-in head/other versions on request

Enclosure rating IP 65

Installation 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

Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps

equipment types D_4a and delta®

Typical applications Municipal and industrial waste water, cooling water, process water,
chemical applications, paper manufacturing. In general for water with a
noticeable solid fraction.

Resistance to Disinfectant, solids content (turbid types of water)

Measuring principle, Direct potentiometric measurement, 2 electrodes, Teflon ring

technology diaphragm, polymer electrolyte

Order no.
RHER-Pt-SE 1002534
1.1.2018 Product Catalogue 2018
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

ORP Sensor RHEX-Pt-SE

ProMinent’

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 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

1(RoHS-compliant)

Temperature
Max. pressure
Min. conductivity
Electrolyte
ORP electrode
120 13 Diaphragm
Sensor shaft
Shaft diameter
Fitting length
Fitting position
Thread
Electrical connection
Enclosure rating
Installation

=

pk_6_033

Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

0...100°C

16.0 bar up to 25 °C, 6.0 bar up to 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 and solenoid-driven metering pumps
types D_4a and delta®

Waste water, industrial water, process chemistry, emulsions,
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

Order no.

RHEX-Pt-SE

Sensor Technology DULCOTEST®

305097
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

J

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

reference 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 uS/cm
Electrolyte KClI electrolyte, refillable
ORP electrode Platinum
|| Diaphragm Ceramic
= Sensor shaft Glass
200 -%- Shaft diameter 12mm
Fitting length 120 £3 mm
120 23 Fitting position Vertical up to +25°
Thread PG 13.5
Electrical connection SNG6 plug-in head/other versions on request
Enclosure rating IP 65
Y Installation By tripod or manually
pie6.02 Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Waste water, cooling water, chemically contaminated water, only clear
types of water
Resistance to Disinfectant, chemicals dissolved in water
Measuring principle, Direct potentiometric measurement, 2 electrodes, liquid electrolyte,
technology 1 ceramic diaphragm
Order no.
RHEN-Pt-SE 305091
Supplied without PE storage tank and tube
Accessories
Capacity Order no.
ml
PE storage tank with connectors and tube - 305058
KCI solution, 3 molar 250 791440
KCI solution, 3 molar 1,000 791441
We recommend installation approx. 0.5-1 m above the sample fluid level.
1.1.2018 Product Catalogue 2018
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DULCOTEST®

1.2 pH, ORP, Fluoride and Temperature Sensors

ProMinent’

ORP Sensor RHEK-Pt-S

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
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

Measuring and control
equipment

125 13

pk_6_036

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

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

By tripod or manually

All DULCOMETER® controllers and solenoid-driven metering pumps
types D_4a and delta®

Manual measurement e.g. swimming pools, potable water, aquarium
water

Disinfectant

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

Order no.

RHEK-Pt-S

Sensor Technology DULCOTEST®

305052
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

ORP Sensor RHEK-Pt-SE

ProMinent’

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 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)

{m\ Temperature 0...60°C
Max. pressure 3.0 bar
Min. conductivity 150 uS/cm
= Electrolyte Gel containing potassium chloride
ORP electrode Platinum
Diaphragm Ceramic
1203 Sensor shaft Polycarbonate
Shaft diameter 12 mm
Fitting length 120 £3 mm
Fitting position Vertical up to +25°
< 6 oo Thread PG 13.5
P Electrical connection SNB6 plug-in head, rotatable with a ProMinent cable
Enclosure rating IP 65
Installation 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
Measuring and control All DULCOMETER® controllers and solenoid-driven metering pumps
equipment types D_4a and delta®
Typical applications Swimming pool,Potable water,Aquariums,
Resistance to Disinfectant
Measuring principle, Direct potentiometric measurement, 2 electrodes, gel electrolyte,
technology ceramic diaphragm
Order no.
RHEK-Pt-SE 1028459
®
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DULCOTEST®

1.2 pH, ORP, Fluoride and Temperature Sensors

ProMinent’

ORP Sensor RHEK-L Pt-SE

water treatment, swimming pools/hot tubs at up to 60 °C/3 bar

ORP sensor with plastic shaft, optimised for vertical to horizontal installation position for use in potable

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 0 - 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 cables 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
Electrolyte

ORP electrode
Diaphragm
Sensor shaft
Shaft diameter
Fitting length
Fitting position
Thread

Electrical connection
Enclosure rating
Installation

1203

pk_6_091

Measuring and control
equipment

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 £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 and solenoid-driven metering pumps
types D_4a and delta®

Swimming pools, Potable water,Aquariums,Horizontal installation
possible.

Disinfectant

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

Order no.

RHEK-L Pt-SE

Sensor Technology DULCOTEST®

1034919
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

1.2.4 ORP Sensors with Fixed Cable

ProMinent®

All ORP sensors with fixed cable contain a shielded coaxial cable, which is firmly connected to the sensor
head by a rotating sleeve. This prevents the cable from twisting when inserting and dismantling the sensor.

Series
RHE |ORP sensor
Properties
K Plastic shaft
S Swimming pool sensor
Sensor material
Pt Platinum
Electrical connection at the sensor
F Fixed cable sensor
Internal thread
E internal thread PG 13.5
Cable diameter
3 cable diameter 3 mm
5 cable diameter 5 mm
Cable length
01 cable length in metres
Electrical connection at device
S SNé6
D DIN
B BNC
The technical data corresponds to pH sensors with SN6 plug-in head (see page — 1-33)
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
J 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 length  Device plug Order no.
m
RHES-Pt-FE 301 B 1 BNC 150758
RHES-Pt-FE 303 B 3 BNC 150038 ®
RHES-Pt-FE 301 S 3 SN6 304949 -
n
Other types on request. I'll_J
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

ORP Sensor RHES-Pt-F

ProMinent’

ORP sensor for use with manual measuring instruments, optimised for use in 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

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

=]
=

=

Cable length Device plug Order no.

T T

125 13 m

i“ RHES-Pt-F 303 B 3 BNC 304983

q

D

|L i Other types on request.

[

pk_6_037
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 length Device plug Order no.

m
RHEK-Pt-F 301 S 1 SN6 304997
RHEK-Pt-F 501 D 1 DIN 304998

Further types on request.

Sensor Technology DULCOTEST®
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

1.2.5 DULCOTEST® Fluoride Sensors

ProMinent®

DULCOTEST® fluoride sensors are ion selective sensors, which function according to the potentiometric
measuring 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, optimised for the fluoridation of potable water and monitoring of
, waste water with a pH of up to 9.5

Your benefits

Highly selective measurement of fluoride by LaF3 single crystal silicon
Unique 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

Technical Details

A 4-20 mA measuring transducer, a reference electrode and a temperature sensor for temperature
compensation are required as well as the fluoride sensor.

Measured variable Fluoride ion concentration
Reference method Photometrically (Photometer DT2C)
Measuring range With measuring transducer FPV1: 0.05...10 mg/I
Wl With measuring transducer FP100V1: 0.5...100 mg/I
pH range 55...95
Temperature 1...35°C
120 Max. pressure 7.0 bar, (no pressure surges)
Min. conductivity 100 uS/cm
Shaft diameter 12.0mm
Fitting length 120 mm
o Thread PG 13.5
pk_6_095 Electrical connection SNB6 plug-in head
Enclosure rating IP 65
Installation 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
Intake flow 10...200 I/h
Flow 20 I/h (recommended)
Response time T95 max. 30 s (for conc. > 0.5 ppm)
Shelf life 6 months
In-line probe fitting Bypass fitting DLG IV i®_
Measuring and control D1C, DAC, DULCOMARIN® (7))
equipment Lll_J
Typical applications Monitoring the fluoridation of potable water in waterworksWaste water o
Resistance to Disinfectant, solids content (turbid types of water) (&)
Measuring principle, Direct potentiometric measurement, 2 electrodes, gel electrolyte, 5'
technology ceramic diaphragm, separate temperature measurement for [
temperature compensation needed =
o)
Order no. L)
FLEP 010-SE / FLEP 0100-SE 1028279 g
<
Note: Measuring ranges from 50 ... 1,000 mg/l and 500 ... 10,000 mg/l available on request. 8
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1.2 pH, ORP, Fluoride and Temperature Sensors
DULCOTEST®

Accessories

ProMinent®

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?2 @ 4 mm 725122
Reference electrode REFP-SE 1018458
Pt 100 SE 305063
Polishing paste 559810

Panel-mounted fluoride measuring station

The panel-mounted measuring stations that could be ordered to date with part no.1010602 (230 V) and
1010603 (115 V) can now be ordered as measuring stations of the DULCOTROL® DWCa product line.

Overview of DULCOTROL® DWCa_Potable Water/F&B See page — 3-3

1.2.6 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 hydrogen peroxide.

Your benefits

Select Pt 100 or Pt 1000, depending on measuring range and accuracy required.

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).

= Temperature 0...100°C
D Max. pressure 10.0 bar
= Thread PG 135
Electrical connection SN6
Typical applications Temperature measurement and pH temperature correction
120 23
Order no.
Pt 100 SE 305063
Pt 1000 SE 1002856

pk_6_026

Sensor Technology DULCOTEST®
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1.3 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 construction, 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 precise measurement in real-time

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

Note the following points for optimum operation of amperometric sensors:

Use of DULCOMETER® controllers
Installation only in ProMinent fittings type DGM or DLG IlI
Specified flow between 30...60 I/h
Chlorine measurement only with a steady pH: if not possible, see Chapter 3.4
Regular calibration with a photometer (e.g. type DT)

Important:

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

Selection guide for DULCOTEST® amperometric sensors

Measured variable Applications Graduated Connectionto  Sensor type See page
measuring DULCOMETER®
range
Free chlorine Potable water, swimming pools 0.01-100 mg/l D1C, DAC CLE 3-mA-xppm, - 1-51
CLE 3.1-mA-xppm
Free chlorine Process and waste water 10-200mg/l D1C, DAC CLR 1-mA - 1-63
Free chlorine Potable water, swimming pool water 0.01- 10 mg/l DULCOMARIN® CLE 3-CAN-xppm, - 1-54
CLE 3.1-CAN-xppm
Free chlorine Potable water, swimming pool water, insitu  0.02-10 mg/l D1C, DAC CLO 2-mA-2ppm - 1-56
electrolysis (without diaphragm)
Free chlorine Swimming pools, uncontaminated potable 0.01-10 mg/ll  DULCOMARIN® CLO 2-mA-2ppm - 1-57
water and process water, and can also be
used together with diaphragm-free
electrolysis processes.
Free chlorine Hot water up to 70 °C (legionella), in situ 0.02-2 mg/I D1C, DAC CLO 2-mA-2ppm - 1-58
electrolysis (without diaphragm)
Free chlorine Potable water, swimming pools 0.01-50 mg/I DMT CLE 3-DMT-xppm  — 1-53
Free chlorine Potable water, swimming pools 0.05-5 mg/I COMPACT CLB 2-pA-xppm - 1-59
Free chlorine Potable water, swimming pool water 0.05-5 mg/l COMPACT CLB 3-pA-xppm - 1-60
Free chlorine Cooling, industrial and waste water, water 0.01-10mg/l D1C, DAC CBR 1-mA-xppm - 1-61
with higher pH values (stable); seawater (free
chlorine exists as bromine)
Total available Swimming pool water with chlorine-organic  0.02-10 mg/l D1C, DAC CGE 3-mA-xppm - 1-64
chlorine disinfectants
Total available Swimming pool water with organic chlorine  0.02-10mg/l D1C, DAC CGE 3-mA - 1-64
chlorine disinfectants, in situ electrolysis (without
diaphragm)
Total available Swimming pool water with chlorine-organic ~ 0.01-10mg/l DULCOMARIN® CGE 3-CAN-P-xppm - 1-65
chlorine disinfectants
Total chlorine Potable, industrial, process and waste water 0.01-10mg/l D1C, DAC CTE 1-mA-xppm - 1-66
Total chlorine Potable, industrial, process and waste water 0.01-10 mg/l DMT CTE 1-DMT-xppm - 1-67
Total chlorine Potable, industrial, process and waste water 0.01-10mg/l DULCOMARIN® CTE 1-CAN-P-xppm - 1-68
Combined Swimming pool water 0.02-2 mg/I DAC CTE 1-mA-2ppm+ — 1-68
chlorine CLE 3.1-mA-2 ppm
1.1.2018 Product Catalogue 2018 1-47
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ProMinent®

Sensor Technology DULCOTEST®

1.3 Amperometric Sensors DULCOTEST®

Measured variable Applications Graduated Connectionto  Sensor type See page
measuring DULCOMETER®
range
Combined Swimming pool water 0.01-10 mg/l  DULCOMARIN® CTE 1-CAN-P-xppm - 1-68
chlorine + CLE 3.1-CAN-
Xppm

Total available Cooling water, waste water, swimming pool  0.01-10mg/l D1C, DAC BCR 1-mA (replaces — 1-70
bromine water, whirlpool water, bromine with BCDMH earlier type BRE 1)
Total available Cooling water, swimming pool water, 0.02-10mg/l  DULCOMARIN® BRE 3-CAN-10 ppm - 1-71
bromine whirlpool water with organic or inorganic

bromine compounds
Free and bound Cooling, industrial, waste water, water with ~ 0.02-20 mg/I D1C, DAC CBR 1-mA-xppm - 1-61
bromine higher pH values (stable); seawater
Free + combined  Cooling, industrial, waste water, water with  0.00-0 mg/I D1C, DAC CBR 1-mA-xppm - 1-62
bromine higher pH values (stable); sea water
Chlorine dioxide  Potable water 0.01-10 mg/l D1C, DAC CDE 2-mA-xppm -1-74
Chlorine dioxide  Bottle washer systems 0.02-2 mg/l D1C, DAC CDP 1-mA -1-75
Chlorine dioxide  Hot water up to 60 °C, cooling water, waste  0.01-10 mg/I D1C, DAC, CDR 1-mA-xppm, - 1-76

water, irrigation water DULCOMARIN® CDR 1-CAN-xppm
Chlorite Potable, wash water 0.02-2 mg/l D1C, DAC, CLT 1-mA-xppm, - 1-78

DULCOMARIN® CLT 1-CAN-xppm

Ozone Potable water, swimming pool water 0.02-2 mg/I D1C, DAC OZE 3-mA - 1-80
Ozone Process, service or cooling water 0.02-2 mg/l D1C, DAC OZR 1-mA-2 ppm* - 1-81
Dissolved oxygen Potable, surface water 2-20 mg/l D1C, DAC DO 1-mA-xppm - 1-82
Dissolved oxygen Activated sludge tank, sewage treatment 0.1-10 mg/I D1C, DAC DO 2-mA-xppm - 1-83

plants
Peracetic acid CIP, antiseptic food filling process 1-2,000mg/l D1C, DAC PAA 1-mA-xppm - 1-84
Hydrogen Clear water, fast control 1-2,000 mg/l DAC PEROX sensor - 1-86
peroxide PEROX-H2.10 P
Hydrogen Process, swimming pool water 2-20,000 mg/l D1C, DAC PER1-mA-xppm - 1-86
peroxide

Product Catalogue 2018 1.1.2018



1.3 Amperometric Sensors DULCOTEST®

Sensors for Chlorine

ProMinent’

Different forms of dissolved chlorine are present in water:

Free (effective) chlorine: Recommended sensors for Cl,, HOCI (hypochlorous acid),
OCI- (hypochlorite): Types CLE, CLO, CLB, CBR, reference method:
DPD1

Combined chlorine: Mono-, di-, trichloroamine. The measuring result of type CLE (free

chlorine) is subtracted from the measurement result of type CTE
(total chlorine). Reference method: DPD4 minus DPD1

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

Total available chlorine Chlorine bound to (iso)cyanic acid/isocyanurate and the free (effective)

(organic combined chlorine): chlorine resulting from it; recommended sensor: Type CGE,
reference method DPD1

Applications: Chlorine measurement in potable, swimming pool, cooling, service,

process and waste water or water of comparable quality, as well as salt
water/seawater with up to 15% chloride content. For chlorine
measurements at high pH values (8...9.5), we recommend chlorine
sensors CGE and CTE for total chlorine and total available chlorine. We
recommend the sensor type CBR or the system for metering pH buffer
solution into the sample water bypass (see Chapter 3.4) for measuring
free chlorine at high pH values

Unit connection: Do not use sensors CLE CLO, CLB and CBR in the presence of
isocyanuric acid/chlorine stabilisers! Types CLE 3.1, CBR, CTE and
CGE 2 operate incorrectly when chlorinating using electrolysis
processes without diaphragm. Sensors with the designation -mA are
used for controllers D1Cb, DAC and DULCOMARIN®. Sensors with the
designation -4P are used for the former 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 function solely with the Compact Controller.

1.1.2018 Product Catalogue 2018 1-49
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1.3 Amperometric Sensors DULCOTEST®

Selection Guide

ProMinent®

CLE 3/ CLE3.1 CLO1 CLO2 CLB2/ CBR1 CGE3 CTE1 BCR1
[CLR 1] CLB3
Measured Free chlorine X, [X] X X X X x1
variable
Total available chlorine X
(cyanuric acid derivatives)
Total chlorine X x2
Selectivity of Raised X X
free chlorine
Yes X, [X] X X X X
No X X
Application Public swimming pools X X X (x) X X x3)
Private swimming pools X X X X X x3) x4
Potable water X X X X X
Cooling water X X
Waste water [x] X X X
Disinfectant Chlorine gas, hypochlorite, X, [X] X X X X X X X
electrolysis (with
diaphragm)
Electrolysis (without X, ([x]) X X X X
membrane)
Chlorine-containing X
cyanuric acid derivatives
BCDMH X
Specifications Measuring range [ppm] | 0.01-100, 0.01-10 0.02-10 0.02-2 0.05-5 0.01-10 0.02-10 0.01-10 0.01-10
[10-200]
pH range 5.5-8.0 5.5-80 5.0-9.0 5.0-9.0 5.0-9.0 5.0-95 5595 5595 5.0-9.5
Temperature [°C] 5-45 5-45 5-45 5-70 5-45 5-45 5-45 5-45 5-45
Max. pressure [bar] 1 1 8 8 3 1 3 3 1
Installation Open outlet X X X X X X X X X
Direct installation in the X X X
circuit
" as well as free and combined bromine 2) as well as total available bromine
(see Chap. 1.3.6: “Bromine Sensors”) (see Chap. 1.3.6: “Bromine Sensors”)
3 in combination with the Sensor for Free Chlorine type CBR 1 for 4 and pools on cruise ships

determining combined chlorine

Sensor Technology DULCOTEST®
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1.3 Amperometric Sensors DULCOTEST®

1.3.3 DULCOTEST® Sensors for Free Chlorine

ProMinent®

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 ingredients in

the water
@25 Measured variable free chlorine
Reference method DPD1
n 3 pH range 55...8.0
— Temperature 5...45°C
Max. pressure 1.0 bar
Intake flow 30...60 I/h (in DGM or DLG Ill)
Supply voltage 16...24 V DC (two-wire technology)
Output signal 4...20 mA = measuring range, temperature-compensated,
uncalibrated, not electrically isolated
291 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 cyanuric acid, are unsuitable
Installation Bypass: offener Auslass des Messwassers
! Sensor fitting DGM, DLG I
5 Mea_suring and control D1Cb, DAC, delta® solenoid-driven diaphragm metering pump
pk_6_039 equipment
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, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
CLE 3-mA-0.5 ppm 0.01...0.5mg/l 792927
CLE 3-mA-2 ppm 0.02...2.0mg/l 792920
CLE 3-mA-5 ppm 0.05...5.0mg/l 1033392
CLE 3-mA-10 ppm 0.10...10.0mg/l 792919
CLE 3-mA-20 ppm 0.20...20.0 mg/l 1002964
CLE 3-mA-50 ppm 0.50...50.0mg/l 1020531
CLE 3-mA-100 ppm 1.00...100.0 mg/l 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 t|7)
housing DLG III. wl
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Sensor Technology DULCOTEST®

1.3 Amperometric Sensors DULCOTEST®

pk_6_039

221

v

Sensor for Free Chlorine CLE 3.1-mA

Sensor for the measurement of free chlorine in clear water with higher selectivity towards combined
chlorine. 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 ingredients in

the water

Measured variable

Reference method
pH range
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process

Installation
Sensor fitting

Measuring and control
equipment
Typical applications

Resistance to
Measuring principle,

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

DPD1

55...8.0

5...45°C

1.0 bar

30...60 I/h (in DGM or DLG )
16...24 V DC (two-wire technology)

4...20 mA = measuring range, temperature-compensated,
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 cyanuric acid, are unsuitable
Bypass: offener Auslass des Messwassers

DGM, DLG Il

D1Cb, DAC, delta® solenoid-driven diaphragm metering pump

Potable water with higher volumes of combined chlorineSwimming
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, membrane-covered

technology
Measuring range  Order no.
CLE 3.1-mA-0.5 ppm 0.01...0.5mg/l 1020530
CLE 3.1-mA-2 ppm 0.02...2.0mg/l 1018369
CLE 3.1-mA-5 ppm 0.05...5.0mg/l 1019398
CLE 3.1-mA-10 ppm 0.10...10.0 mg/l 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

housing DLG IIl.

Signal leads see Sensor Accessories, p. ~ 1-119

Product Catalogue 2018
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1.3 Amperometric Sensors DULCOTEST®
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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 ingredients in

the water

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Temperature measurement

free chlorine

DPD1

5.5...8.0

5...45°C

1.0 bar

30...60 I/h (in DGM or DLG IlI)
3.3VDC (5P)

0...1V DC, uncalibrated, not temperature compensated, not
electrically isolated

About the integrated Pt 1000. The temperature compensation is
carried out in DMT.

Selectivity Free chlorine as against combined chlorine, even if there is not an
ok 6,038 ' excess of it
Disinfection process Chlorine gas, hypochlorite, electrolysis with diaphragm, disinfectants
with organic chlorine, e. g. based on cyanuric acid, are unsuitable
Installation Bypass: offener Auslass des Messwassers
Sensor fitting DGM, DLG I
Measuring and control DMT
equipment
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, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
CLE 3-DMT-5 ppm 0.01...5.0mg/l 1005511
CLE 3-DMT-50 ppm 0.10...50.0 mg/l 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
housing DLG lIl.
Signal leads see Sensor Accessories, p. > 1-119
1.1.2018 Product Catalogue 2018
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1.3 Amperometric Sensors DULCOTEST®

ProMinent’

Sensor for free chlorine CLE 3-CAN-P

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

’ connection

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 ingredients in

the water

Operation on the CAN-bus with all the associated benefits

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow

Supply voltage
Output signal
Selectivity

253 Disinfection process

Installation

Sensor fitting
Measuring and control
equipment

Typical applications

& Resistance to
¥

pk_6_096 Measuring principle,
technology

free chlorine

DPD1

55...8.0

5...45°C

1.0 bar

30...60 I/h (in the DGM or DLG I1I)

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 cyanuric acid, are unsuitable

Bypass: open sample water outlet
DGM, DLG IlI
DULCOMARIN®

Potable water, swimming pool water
Salts, acids, alkalis. Not surfactants
Amperometric, 2 electrodes, membrane-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

housing DLG IIl.

Sensor Technology DULCOTEST®
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Sensor for free chlorine CLE 3.1-CAN-P

Sensor for the measurement of free chlorine in clear water with higher selectivity towards combined
chlorine. 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 ingredients in

the water

Operation on the CAN-bus with all the associated benefits

Measured variable

Reference method
pH range
Temperature

Max. pressure
Intake flow

Supply voltage
Output signal
Selectivity
Disinfection process

Installation

Sensor fitting
Measuring and control
equipment

Typical applications

free chlorine with high levels of combined chlorine; for determining the
combined chlorine with a DULCOMARIN® 3 and sensor for total
chlorine type CTE 1-CAN

DPD1

55...8.0

5...45°C

1.0 bar

30...60 I/h (in DGMa or DLG Ill)

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 cyanuric acid, are unsuitable

Bypass: open sample water outlet
DGM, DLG Il
DULCOMARIN®

Potable water with higher percentages of combined chlorine;
Swimming pool.To determine the combined chlorine from the

Pk_6._096 difference: Total chlorine minus free chlorine in the controller
DULCOMARIN®
Resistance to Salts, acids, alkalis. Not surfactants
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
CLE 3.1-CAN-P-10 ppm 0.01...10.0mg/l 1083584
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
housing DLG III.
1.1.2018 Product Catalogue 2018
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P_DT_0072_SW1

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 use with controllers with 4-20 mA input

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

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process

Installation

Sensor fitting

Measuring and control
equipment

Typical applications

Resistance to
Measuring principle,

free chlorine

DPD1

5.0...9.0

5...45°C

8.0 bar (25 °C)

30...60 I/h (in DGM or DLG ), constant flow as flow-dependent signal
16...24 V DC (2-wire)

4...20 mA = Measuring range, temperature-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 outlet or return of the sample water into the process line,
inline: direct installation into the tubes with the INLI fitting

DLG up to 1 bar/55 °C; DGM up to 6 bar/30 °C; INLI up to 7 bar/40 °C
D1Cb, DAC, delta® solenoid-driven diaphragm metering pump

Swimming pools, uncontaminated potable water and industrial service
water, and can also be used together with diaphragm-free electrolysis
processes.Can also be used in conjunction with hydrodynamic
cleaning even in contaminated water.

surfactants

Amperometric, 3 electrodes, without diaphragm

technology
Measuring range  Order no.
CLO 1-mA-2 ppm 0.02...2.0mg/l 1033871
CLO 1-mA-10 ppm 0.10...10.0 mg/l 1033870
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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.

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

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process

Installation

Sensor fitting
Measuring and control
equipment

Typical applications

Free chlorine

DPD1

5.0...9.0

5...45°C

8.0 bar (25 °C)

30...60 I/h (in DGM or DLG lll), constant flow as flow-dependent signal
11...30 V (via CAN interface)

digital (CANopen), uncalibrated, temperature-compensated,
galvanically 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

DLG up to 1 bar/55 °C; DGM up to 6 bar/30 °C; INLI up to 7 bar/40 °C

DULCOMARIN®

Swimming pool,uncontaminated drinking 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 contaminated water.

P_DT_0077_SW Resistance to Salts, acids, alkalis, surfactants, dirt films
Measuring principle, Amperometric, 3 electrodes, without diaphragm
technology
Measuring range  Order no.
CLO 1-CAN-P-10 ppm 0.10...10.0mg/l 1083134
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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 use with controllers with 4-20 mA input

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/temperatures

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

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow

Supply voltage
Output signal

Selectivity
Disinfection process

Installation
Sensor fitting
Measuring and control

equipment
Typical applications

Resistance to

Measuring principle,
technology

free chlorine

DPD1

5.0...9.0

5...70°C

8.0 bar (25 °C)

30...60 I/h (in DGM or DLG lll), constant flow as flow-dependent signal
16...24 V DC (2-wire)

4...20 mA = Measuring range, temperature-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 outlet or return of the sample water into the process line,
inline: direct installation into the tubes with the INLI fitting

DLG up to 1 bar/55 °C; DGM up to 1 bar/60 °C; INLI up to 2 bar/70 °C.
Prerequisite: constant flow

D1Cb, DAC, delta® solenoid-driven diaphragm metering pump

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

surfactants
Amperometric, 3 electrodes, without diaphragm

Measuring range  Order no.

CLO 2-mA-2 ppm

0.02...2.0mg/l 1033878
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Sensor for Free Chlorine CLB 2-pA

ProMinent’

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
Intake flow
Supply voltage
Output signal

free chlorine

0.05 - 5.0 mg/l, can be used for short-term shock chlorination
up to 10 mg/I

DPD1

5.0...9.0

5...45°C

3.0 bar

30...60 I/h (in DGMA), constant flow needed as flow-dependent signal
Only for compact controllers

Non-amplified primary current signal, not temperature-compensated,
uncalibrated, not electrically isolated

Sensor Technology DULCOTEST®

gl
pk_6_095 ® Temperature measurement Pt 1000, integrated, calculation in the compact controller

Selectivity Free chlorine as against combined chlorine

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

Installation Bypass: open sample water outlet, inline: direct installation into the
pipework

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

Electrical connection Fixed cable, 1 m, 6 wires with cable end sleeves

Measuring and control Compact controller

equipment

Typical applications Swimming pools, potable water, can also be used with membrane-free
chlorine production electrolysis processes, even with varying media
temperatures

Resistance to surfactants

Measuring principle, Amperometric, 3 electrodes, without diaphragm

technology

Measuring range  Order no.
CLB 2-pA-5 ppm 0.05...5.0mg/l 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
temperature 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 by the absence of a

diaphragm

Measured variable
Measuring range

Reference method
pH range
Temperature

Max. pressure
Intake flow

Supply voltage
Output signal

Temperature measurement

Selectivity
Disinfection process

Installation

Sensor fitting
Electrical connection
Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

free chlorine

0.05 - 5.0 mg/I: linear, can be used for shock chlorination up
to 10.0 mg/l

DPD1
5.0...9.0

5 ... 45 °C constant temperature needed,
as temperature-dependent signal

3.0 bar

30...60 I/h (in DGMA), constant flow necessary, as flow-dependent
signal

Only for compact controllers

Non-amplified primary current signal, not temperature-compensated,
uncalibrated, not electrically isolated

None
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 installation into the
pipework; fixed or replaceable (replaceable fitting)

DGM, DLG Il
Fixed cable, 1 m, 4 wires with cable end sleeves
Compact controller

Swimming pools, potable water, can also be used with membrane-free
chlorine production electrolysis processes

surfactants
Amperometric, 3 electrodes, without diaphragm

Measuring range  Order no.

CLB 3-pA-5 ppm

0.05...5.0mg/l 1041696
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Sensor for Free Chlorine CBR 1-mA

ProMinent®

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
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process

Installation
Sensor fitting
Measuring and control

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

DPD1

5..95

5...10°C

1.0 bar

30...60 I/h (in DGM, DLG )

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

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

Free chlorine as against combined chlorine

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

Bypass: open sample water outlet
DGM, DLG Il
D1Cb, DAC, delta® solenoid-driven diaphragm metering pump

pk_6_040 equipment
Typical applications Cooling water, process water, waste water, Water with higher pH
values (stable pH), contaminated swimming pool water.Raw water for
drinking water treatment.Rohwasser zur Trinkwasseraufbereitung.
Resistance to Salts, acids, alkalis, surfactants, dirt films
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
CBR 1-mA-0.5 ppm 0.01...0.5mg/l...* 1038016
CBR 1-mA-2 ppm 0.02...2.0mg/l...* 1038015
CBR 1-mA-5 ppm 0.05...5.0mg/l...* 1052138
CBR 1-mA-10 ppm 0.10...10.0 mg/l...* 1038014
*  Measuring range based on chlorine. When measuring bromine, the lower and upper limit of the
measuring 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
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process

Installation
Sensor fitting

Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

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

DPD1

5..95

5...45°C

1.0 bar

30...60 I/h (in DGM, DLG II)

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

digital (CANopen), uncalibrated, temperature-compensated,
galvanically isolated

Free chlorine as against combined chlorine

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

Bypass: open sample water outlet
DGM, DLG IlI
D1C, DAC, delta® solenoid-driven metering pump

Cooling water,Process water,Waste water,Water with higher pH
values (stable pH),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, membrane-covered

Measuring range Order no.

CBR 1-CAN-P-10ppm

1083135
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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
Reference method
pH range
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process
Installation

Sensor fitting
Measuring and control
equipment

Typical applications

free chlorine

DPD1

5.5...8.0

5...45°C

1.0 bar

30...60 I/h (in DGM, DLG II)
16...24 V DC (2-wire)

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

Free chlorine as against combined chlorine

Chlorine gas, hypochlorite, electrolysis with diaphragm
Bypass: open sample water outlet

DLG Il

D1Cb, DAC, delta® solenoid-driven diaphragm metering pump

Salad, vegetable and poultry washing water, contaminated process

pk_6_040 and waste water
Resistance to Salts, acids, alkalis, surfactants, dirt films
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
CLR 1-mA-200 ppm 10.0...200 mg/l 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
housing DLG Ill.
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DULCOTEST® Sensors for Total Available Chlorine

Sensor for Total Available Chlorine CGE 3-mA

Sensor for total available chlorine, such as derivatives of chloro(iso)cyanuric acid trouble-free when
disinfection is provided by electrolysis processes when used in swimming pools. For operation with

controllers with 4-20 mA input

Your benefits

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

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

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

Measured variable

Reference method
pH range
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process
Installation

Sensor fitting
Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

Total available chlorine: Total of organic combined chlorine
(e.g. bound to cyanuric acid) and free chlorine

DPD1

55...95

5...45°C

3.0 bar

30...60 I/h (in DGM or DLG )
16...24 V DC (2-wire system)

4-20 mA = Measuring range, temperature-compensated,
uncalibrated, not electrically isolated

Total available chlorine as against combined chlorine (chloramines)
Disinfectants with organic chlorine, e.g. based on cyanuric acid
Bypass: open sample water outlet

DGM, DLG Il

D1C, DAC, delta® solenoid diaphragm metering pump

Swimming pool water, combined disinfection processes with
chloro(iso)cyanuric acid derivatives and diaphragm-free electrolysis

surfactants
Amperometric, 2 electrodes, membrane-covered

Measuring range  Order no.

CGE 3-mA-2 ppm
CGE 3-mA-10 ppm

0.02...2.0mg/l 1047959
0.10...10.0 mg/l 1047975

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

housing DLG III.
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Sensor for total available chlorine CGE 3-CAN-P

ProMinent®

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

Your benefits

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

Gold electrode to prevent faults by products from electrolysis processes where the electrodes are
immersed 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 t0 9.5

Operation on the CAN-bus with all the associated benefits

225

Measured variable

Total available chlorine: Total of organic combined chlorine
(e.g. bound to cyanuric acid) and free chlorine

Reference method DPD1
pH range 55...95
Temperature 5...45°C
Max. pressure 3.0 bar
Intake flow 30...60 I/h (in the DGM or DLG IlI)
Supply voltage Via CAN interface (11 - 30 V DC)
221 Output signal Uncalibrated, temperature-compensated, electrically isolated
Selectivity Total available chlorine as against combined chlorine (chloramines)

Disinfection process
Installation

Sensor fitting
Measuring and control
equipment

Typical applications

Disinfectants with organic chlorine, e.g. based on cyanuric acid
Bypass: open sample water outlet

DGM, DLG Il

DULCOMARIN®

Swimming pool water, Disinfection processes with chloro(iso)cyanuric

pk_6_040 acid derivatives

Resistance to surfactants

Measuring principle, Amperometric, 2 electrodes, membrane-covered

technology

Measuring range  Order no.
CGE 3-CAN-P-10 ppm 0.01...10.0mg/l 1083211

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

housing DLG lIl.
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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
determined and used at a high pH of up t0 9.5

B25 Measured variable
Reference method
k pH range
Temperature
Max. pressure
Intake flow
Supply voltage
Output signal

221
Selectivity

Disinfection process

Installation
Sensor fitting

Measuring and control
equipment
pk_6_040 Typical applications

Resistance to

Measuring principle,
technology

Total chlorine

DPD4

55...95

5...45°C

3.0 bar

30...60 I/h (in DGM or DLG lIl)
16...24 V DC (two-wire technology)

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

Non-selective, cross-sensitive towards many oxidation agents

Chlorine gas, hypochlorite, electrolysis with diaphragm,
monochloramine

Bypass: open sample water outlet
DGM, DLG Il

D1C, DAC, delta® solenoid-driven diaphragm metering pump

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

surfactants
Amperometric, 2 electrodes, membrane-covered

Measuring range Order no.

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

housing DLG IIl.

Sensor Technology DULCOTEST®

0.01..05mg/l 740686

0.02..2.0mg/l 740685

0.05...5.0mg/l 1003203
0.10...10.0mg/l 740684

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
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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
determined and used at a high pH of up to 9.5

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow

Supply voltage
Output signal
Selectivity
Disinfection process

Total chlorine

DPD4

55...95

5...45°C

3.0 bar

30...60 I/h (in DGM or DLG IlI)

3.3VDC(5P)

Uncalibrated, not temperature-compensated, not electrically isolated
Non-selective, cross-sensitive towards many oxidation agents

Chlorine gas, hypochlorite, electrolysis with diaphragm,
monochloramine

Installation Bypass: open sample water outlet
Y Sensor fitting DGM, DLG I
k_6_01

PK-6-015 Measuring and control DMT
equipment
Typical applications Potable, industrial, process, waste water
Resistance to surfactants
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology

Measuring range  Order no.
CTE 1-DMT-10 ppm 0.01...10.0mg/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
housing DLG lII.
Signal leads see Sensor Accessories, p. > 1-119
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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
determined and used at a high pH of up t0 9.5
Operation on the CAN-bus with all the associated benefits

Sensor for connection to a CAN interface (e.g. DULCOMARIN® 3 swimming pool controller)

Measured variable
Reference method
pH range
Temperature

Max. pressure
Intake flow

Supply voltage
Output signal
Selectivity
Disinfection process

Installation

Sensor fitting
Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

Total chlorine

DPD4

55...95

5...45°C

3.0 bar

30...60 I/h (in DGMa or DLG IlI)

Via CAN interface (11-30V)

Uncalibrated, temperature-compensated, electrically isolated
Non-selective, cross-sensitive towards many oxidation agents

Chlorine gas, hypochlorite, electrolysis with diaphragm,
monochloramine

Bypass: open sample water outlet
DGM, DLG Il
DULCOMARIN®

Potable, industrial, process, waste water. In swimming pools
combined with CLE 3.1 to detect combined chlorine.

surfactants
Amperometric, 2 electrodes, membrane-covered

Measuring range  Order no.

CTE 1-CAN-P-10 ppm

0.01...10.0 mg/l 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

housing DLG IIl.
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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 Alborom 100®
N-bromamide sulfonate

These bromination agents are initially available as solids (tablets, sticks, pellets) and are transferred via
"bromine 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
chloramines (combined chlorine).

Applications

Typical applications are in swimming pools, whirlpools, seawater 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 recommends itself as a comparison method (e.g. with DT 1B),
calculated and displayed as bromine. If the photometric DPD measurement for "chlorine" is used, the
measured value must be multiplied by a factor of 2.25 for conversion into "bromine".

Sensor selection

The sensor type BCR 1 and its calibration/checking using the DPD4 method, is recommended for the
measurement of stabilised bromination agents, such as BCDMH and N-bromamide sulfonate.

The sensor type CBR 1 and its calibration/checking using the DPD1 method, is recommended for the
measurement of free bromine from sodium-calcium hypochlorite and bromide or of free bromine from
DBDMH (solely splits off free bromine), or of bromine compounds, which are produced during
disinfection (using sodium-calcium hypochlorite or ozone) of seawater. The CBR 1 can likewise be used
to measure combined bromine (bromamines), 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®.

Sensor Technology DULCOTEST®
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1.3 Amperometric Sensors DULCOTEST®
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Sensor for Total Available Bromine BCR 1-mA (Replaces Earlier Type BRE 1)

Sensor for the disinfectant BCDMH 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-bromamide 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
Intake flow
Supply voltage
Output signal

Selectivity
Disinfection process

Installation
Sensor fitting

Measuring and control
equipment
Typical applications

Resistance to
Measuring principle,

Total available bromine from BCDMH (1-bromo-3-chloro-5,5-
dimethylhydantoin) and N-bromamido-sulphonate, total chlorine

DPD4

5.0...95

5...45°C

1.0 bar

30...60 I/h (in DGM, DLG Ill)
16...24 V DC (two wire)

4...20 mA = Measuring range, temperature-compensated,
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
DGM, DLG IlI
D1C, D2C, DAC

Cooling water, process water, waste water, Swimming pool water,
water with higher pH values (stable pH)

Dirt films, biofilms, surfactants
Amperometric, 2 electrodes, membrane-covered

technology
Measuring range Order no.
BCR 1-mA-0.5 ppm 0.01...0.5mg/l 1041697
BCR 1-mA-2 ppm 0.02...2.0mg/l 1040115
BCR 1-mA-10 ppm 0.10...10.0 mg/l 1041698

Product Catalogue 2018
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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
controllers 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. DULCOMARIN® 3 swimming pool controller)

Measured variable
Reference method
pH dependence

Temperature

Max. pressure
Intake flow

Supply voltage
Output signal
Selectivity
Disinfection process

Installation
Sensor fitting
Measuring and control

Total available bromine
For DBDMH, free bromine: DPD1.For BCDMH: DPD4

If the pH changes from pH 7 to pH 8, the sensor sensitivity is reduced
a) in the case of DBDMH and free bromine by approx. 10%
b) in the case of BCDMH by approx. 25%

5...45°C

3.0 bar

30...60 I/h (in DGM or DLG Ill)

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 bromine
(HOBr, OBr)

Bypass: open sample water outlet

Non-selective, cross-sensitive towards many oxidation agents

DULCOMARIN® 3

= equipment
w ¥ Typical applications swimming pools/whirlpools
pk_6_084 Resistance to surfactants
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
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 IlI.
Signal leads see Sensor Accessories, page — 1-119
1.1.2018 Product Catalogue 2018
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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 dependence
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity

Disinfection process

Installation
Sensor fitting

Measuring and control

equipment
Typical applications

Resistance to

Measuring principle,

technology

free chlorine, free bromine, combined bromine, DBDMH
(1.3-dibrom-5,5-dimethyl-hydantoin)
DPD1

5...45°C

1.0 bar

30...60 I/h (in DGM, DLG II)
16...24 V DC (2-wire)

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

Free chlorine as against combined chlorine

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

Bypass: open sample water outlet
DGM, DLG IlI
D1Cb, DAC, delta® solenoid-driven diaphragm metering pump

Cooling water, process water, waste water, Water with higher pH
values (stable pH), contaminated swimming pool water.Raw water for
drinking water treatment.

Salts, acids, alkalis, surfactants, dirt films
Amperometric, 2 electrodes, membrane-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...0.5mg/l...* 1038016
0.02...2.0mg/l...* 1038015
0.05...5.0mg/l...* 1052138
0.10...10.0 mg/l...* 1038014

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

measuring 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 BRE 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

225 Measured variable free chlorine, free bromine, combined bromine, DBDMH

* (1.3-dibrom-5,5-dimethyl-hydantoin)
Reference method DPD1

= pH range 5.0..95
Temperature 5...45°C
Max. pressure 1.0 bar
Intake flow 30...60 I/h (in DGM, DLG II)
Supply voltage 11...30 V DC (via CAN interface)
Output signal digital (CANopen), uncalibrated, temperature-compensated,

galvanically isolated
267 Selectivity Free chlorine as against combined chlorine

Disinfection process

Installation
Sensor fitting

Measuring and control
equipment

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

Bypass: open sample water outlet
DGM, DLG Il
D1C, DAC, delta® solenoid-driven metering pump

[~ Typical applications Cooling water,Process water,Waste water,Water with higher pH
m_w ! values (stable pH),contaminated swimming pool water. In swimming
pk_6_084 pools to determine the combined chlorine from the difference: Total
chlorine minus free chlorine.Raw water for drinking water treatment
Resistance to Dirt films, biofilms, surfactants
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range Order no.
CBR 1-CAN-P-10ppm 1083135
®
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1.3 Amperometric Sensors DULCOTEST®

DULCOTEST® Sensors for Chlorine Dioxide

ProMinent®

Sensor type CDE 2-mA CDP 1-mA CDR 1-mA

Application Potable water  Bottle washer system Cooling water, waste
water, agriculture, hot
water

Measuring range 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 4.0...11.0 5.5...10.5 1.0...10.0

Response time s 120 60 180

Run-in time h 2-6 4-12 2-6

Surfactant-resistance no yes yes

Contamination resistance no under certain conditions under certain
conditions

Cross sensitivity Ozone Ozone, chlorine Ozone

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

@25 Measured variable Chlorine dioxide (ClO5)
Reference method DPD1
8 pH range 4.0...11.0 CIO, stability range
Cross sensitivity Ozone
Temperature 5...45°C
Max. pressure 1.0 bar
Intake flow 30...60 I/h (in DGM or DLG lIl)
Supply voltage 16...24 V DC (two-wire technology)
Output signal 4...20 mA = measuring range, temperature-compensated,
221 uncalibrated, not electrically isolated
Response time sensor tgg 120 s
Selectivity Chlorine dioxide selective towards free chlorine, chlorite and chlorate
Installation Bypass: open sample water outlet
Sensor fitting DGM, DLG llI
Measuring and control D1C, DAC
ok_6_039 i__r equipment
Typical applications Uncontaminated drinking water (surfactant-free)
Resistance to Salts, acids, alkalis. Not surfactants
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology

Measuring range  Order no.

CDE 2-mA-0.5 ppm 0.01..05mg/l 792930
CDE 2-mA-2 ppm 0.02..2.0mg/l 792929
CDE 2-mA-10 ppm 0.10...10.0mg/l 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 III.

Sensor Technology DULCOTEST®
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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

Measured variable
Reference method
pH range

Cross sensitivity
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Temperature measurement
Response time sensor tgq
Selectivity

Installation

Sensor fitting

Chlorine dioxide (ClO,)

DPD1

5.5...10.5

Ozone, chlorine

10...45°C

3.0 bar

30...60 I/h

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

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

Separate temperature measurement needed for compensation
60s

Chlorite, Chlorate, Free chlorine

Bypass: open sample water outlet

ProMinent recommends installing the sensor in the DLG Il in-line probe
fitting with upstream flow monitoring together with a Pt 100 temperature

pk_6_047 sensor
Measuring and control D1C and DACa with automatic temperature correction only
equipment
Typical applications Process water containing surfactants (bottle washing machines)
Resistance to Surfactants, slight films of dirt
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
CDP 1-mA-2 ppm 0.02...2.0mg/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 I
1.1.2018 Product Catalogue 2018
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Amperometric Sensors DULCOTEST®

Chlorine Dioxide Sensor CDR 1-mA

ProMinent®

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

25 Measured variable Chlorine dioxide (ClO,)
Reference method DPD1
t pH range 1.0...10.0

Cross sensitivity Ozone

Temperature 1...55°C (short-term period 60 °C)

Max. pressure 3.0 bar, (30°C, in the DGMa)

Intake flow 30...60 I/h (in DGM or DLG Il

Supply voltage 16...24 V DC

223 Output signal 4...20 mA Temperature-compensated, uncalibrated, not electrically

isolated

Response time sensor tgq 3 min.

Selectivity Chlorite

Installation Bypass: open sample water outlet

Sensor fitting DGMa/DLGllI

Measuring and control D1C, DAC

ok_6_083 ¥ equipment

Typical applications Contaminated industrial, process water, containing surfactants,
cooling water, irrigation water, slightly contaminated waste water,
warm water

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

Measuring principle, Amperometric, 2 electrodes, membrane-covered

technology

Measuring range  Order no.

CDR 1-mA-0.5 ppm 0.01...0.5mg/l 1033762
CDR 1-mA-2 ppm 0.02...2.0mg/l 1033393
CDR 1-mA-10 ppm 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 IlI.

Sensor Technology DULCOTEST®
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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

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

Measured variable
Reference method

pH range

Cross sensitivity
Temperature

Max. pressure

Intake flow

Supply voltage

Output signal
Response time sensor tyq
Selectivity

Installation

Sensor fitting
Measuring and control
equipment

Typical applications

Resistance to

Measuring principle,
technology

Chlorine dioxide (ClO,)

DPD1

1.0...10.0

Ozone

5...45°C

1.0 bar

30...60 I/h (in DGM or DLG 11l
Via CAN interface (11-30 V)
Uncalibrated, temperature-compensated, electrically isolated
3 min.

Chilorite, Chlorate, Free chlorine
Bypass: open sample water outlet
DGMa/DLGlII

DULCOMARIN® 3

Contaminated industrial, process water, containing surfactants,
cooling water, irrigation water, slightly contaminated waste water

Surfactants, water-soluble pollutants, solids/dirt, biofilms
Amperometric, 2 electrodes, membrane-covered

Measuring range  Order no.

CDR 1-CAN-10 ppm

*

CAN

0.01...10.0mg/l 1041155

Complete with 100 ml of electrolyte, connecting cable - CAN M12 5-pin 0.5 m, T-distributor M12 5-pin

1.1.2018
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DULCOTEST® Sensors for Chlorite

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

Reference method
pH range

Cross sensitivity
Temperature

Max. pressure
Intake flow
Supply voltage
Output signal

Selectivity
Installation
Sensor fitting

Measuring and control
equipment
Typical applications

Resistance to
Measuring principle,

Chlorite anion (ClO5")

DPD method, chlorite in the presence of chlorine dioxide
6.5...95

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

1...40°C

1.0 bar

30...60 I/h (in DGM or DLG lll)

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

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

Chlorite selective towards chlorine dioxide, chlorate and free chlorine
Bypass: open sample water outlet

DGM, DLG IlI

D1C, DAC

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, membrane-covered

technology
Measuring range  Order no.
CLT 1-mA-0.5 ppm 0.02...0.5mg/l 1021596
CLT 1-mA-2 ppm 0.10...2.0mg/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 IIl.

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

Intake flow

Supply voltage

Output signal

Response time sensor tgg
Selectivity

Installation

Parts number/ldentity code
Measuring and control
equipment

Typical applications

Chlorite anion (CIOy)

DPD method, chlorite together with chlorine dioxide
6.5...95

reducing chemicals, e. g. Fe?+, Mn2+

1...40°C

1.0 bar

30...60 I/h (in DGM or DLG Il

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

DGM, DLG I

DULCOMARIN® 3

Monitoring of potable water or similar water treated with chlorine
dioxide. Selective measurement of chlorite and chlorine dioxide,

P_DT_0070_SW1 chlorine and chlorate is also possible.

Resistance to surfactants

Measuring principle, Amperometric, 2 electrodes, membrane-covered

technology

Measuring range  Order no.
CLT 1-CAN-2 ppm 0.05...2.0mg/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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ProMinent’

1.3.9 DULCOTEST® Sensors for Ozone
Ozone sensor OZE 3-mA
Standard sensor for measuring ozone in clear water. For operation on controllers with 4-20 mA input
J 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
@25 Measured variable Ozone (O3)
Reference method DPD4
8 ] pH range 4.0 ... 11.0 Ozone stability range

Cross sensitivity Chlorine dioxide

Temperature 5...40°C

Max. pressure 1.0 bar

Intake flow 30...60 I/h (in DGM or DLG IlI)

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

Output signal 4...20 mA = measuring range, temperature-compensated,

221 uncalibrated, not electrically isolated

Selectivity Ozone as against free chlorine, combined chlorine, hydrogen peroxide

Installation Bypass: open sample water outlet

Sensor fitting DGM, DLG llI

Measuring and control D1C, DAC

equipment

I 2 Typical applications Potable water and swimming pool water
Pk-6-039 Resistance to Salts, acids, alkalis. Not surfactants
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
OZE 3-mA-2 ppm 0.02...2.0mg/l 792957

Ozone sensor complete with 100 ml of electrolyte.

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

Sensor Technology DULCOTEST®
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Ozone sensor OZR 1-mA

ProMinent®

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

@25 Measured variable Ozone (O3)
Reference method DPD4
n b pH range 4.0 ... 11.0 Stability range of ozone
Cross sensitivity chlorine dioxide, peracetic acid, bromine, bromamine
Temperature 5...40°C
Max. pressure 1.0 bar
Intake flow 30...60 I/h (in the DGM or DLG IlI)
Supply voltage 16...24 V DC (two-wire system)
Output signal 4...20 mA = Measuring range, temperature-compensated,
221 uncalibrated, not electrically isolated

Response time tgg after 1 month <210s
with 0 ppm ozone

Selectivity Non-selective
Installation Bypass: open sample water outlet
Sensor fitting DGM, DLG I
« 6 039 C BN 2 Measuring and control D1C, DAC

PRS- equipment

Typical applications Potable water, swimming pool water, Process, service or cooling
water, monitoring the ozone breakdown of filters
Resistance to Salts, acids, alkalis, surfactants, dirt films
Measuring principle, Amperometric, 2 electrodes, membrane-covered
technology
Measuring range  Order no.
OZR 1-mA-2 ppm 0.02...2.0mg/l 1051647

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

Sensor Technology DULCOTEST®
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DULCOTEST® Sensors for Dissolved Oxygen

ProMinent®

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).

Oxygen Sensor DO 1-mA

Sensor for the measurement of the dissolved oxygen above 2 ppm to oxygen saturation. For installation
in standard immersion pipes or in the bypass line. Use in waterworks, in fish breeding or to monitor
surface water

Your benefits

Measured variable: dissolved oxygen, no interference by turbidity or discolouration by the
amperometric measuring principle

Rod-shaped construction for simple installation into standard immersion pipes and bypass lines
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 high oxygen concentrations through optimised membrane
thickness

Stable zero point by means of large diaphragm-covered electrodes
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Sensor Technology DULCOTEST®

Measured variable Dissolved oxygen

Calibration Of oxygen in air

Measuring accuracy +0.5% relative to final value of measuring range
Response time sensor tgg 110s

Temperature 0...50°C

Max. pressure 1.0 bar

Intake flow Minimum: 0.05 m/s

Supply voltage 12...30vDC

Electrical connection
Output signal

Enclosure rating
Measuring and control
equipment

Process integration

Fixed lead, 10 m

4...20 mA = measuring range, calibrated, temperature-compensated
and electrically isolated

IP 68
D1Cb, DAC

a) Immersion, suspended on cable with or without cable bracket
(see accessories)