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In the landscape of industrial process automation, the precision of liquid analysis is
as critical as the measurement of volume and level. The cpsl2e represents a
significant advancement in pH measurement technology, specifically designed for
applications in water treatment, chemical processing, and various industrial
utilities. As a digital pH sensor utilizing Memosens 2.0 technology, the cpsl2e is
engineered to provide stable, reliable, and high-accuracy data even in demanding
environments. This guide explores the technical foundations, application
engineering, and integration strategies for the cpsl2e, particularly how it
complements level measurement systems in comprehensive process control.

Understanding the Measurement Principle of the
Cpsl2e

The cpsl2e operates on the potentiometric principle of pH measurement. This
method involves measuring the potential difference between a pH-sensitive glass
electrode and a stable reference electrode. When the sensor is immersed in a
liquid, hydrogen ions in the medium interact with the hydrated layer of the glass
membrane, creating a charge. The magnitude of this charge is proportional to the
hydrogen ion concentration (pH) of the liquid.

| The Memosens Advantage

What distinguishes the cpsl2e from traditional analog sensors is the integration of
Memosens technology. Traditional analog pH sensors are susceptible to signal
interference caused by moisture, corrosion at the connector, or electromagnetic
fields. The cpsl2e converts the analog potential into a digital signal directly within
the sensor head. This signal is then transmitted inductively (contactless) to the
transmitter.

Key benefits of this digital principle include:

- Galvanic Isolation: The inductive coupling eliminates ground loops and
interference.
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- Data Storage: The sensor head stores calibration data, total hours of
operation, and exposure to extreme temperatures. This allows for "plug and
play" functionality, where sensors can be calibrated in a laboratory environment
and then swapped into the process without field calibration.

- Signal Integrity: Digital transmission ensures that the measured value remains
accurate regardless of cable length or environmental humidity.

| Technical Specifications and Selection Criteria

Selecting the correct variant of the cpsl2e is vital for ensuring sensor longevity
and measurement accuracy. The sensor is available with different glass
formulations and hardware configurations to suit specific process conditions.

| Glass Membrane Types

The cpsl2e typically offers several glass options:

1. Type A Glass: Designed for standard applications, providing a fast response time
in general water treatment and chemical processes.

2. Type B Glass: Optimized for high-alkaline media and high temperatures,
minimizing the "alkaline error" that can occur at high pH levels.

3. Type F Glass: Suitable for low-temperature applications or processes involving
hydrofluoric acid (in limited concentrations).

| Operating Limits

Engineers must confirm that the process parameters fall within the sensor's design
limits:

- Temperature Range: Standard versions can operate from -15°C up to 135°C
{5°F to 275°F)

- Pressure Range: Most variants are rated for absolute pressures up to 17 bar
(246 psi), though the actual operating pressure depends on the assembly used.

Welk Reference Guide 3



WELK REFERENCE GUIDE Cpsl2e

- Conductivity: A minimum conductivity (typically >10 uS/cm) is required for
stable measurement, depending on the reference system.

| Selection Table for Process Conditions

Process Condition Recommended Cpsl2e Consideration
Feature

High Type B Glass / High-temp Frequent CIP/SIP cycles

Temperature/Sterilization electrolyte

Standard Water Treatment Type A Glass Cost-effective and fast
response

High Pressure Tanks Pressurized reference system Prevents ingress of process
medium

Low Conductivity Water Salt-ring or liquid electrolyte Stabilizes the reference
junction

| Integrating Cps12e with Level Measurement Systems

In industrial tank management, liquid analysis and level measurement are two
sides of the same coin. While the cpsl2e monitors the chemical state of the
medium, level instruments ensure the physical quantity is maintained. For
comprehensive process oversight, engineers often source these technologies
together. To explore high-precision hardware for tank volume monitoring, you can
Review product options and application support on the Welk Main Page.

| Synergy in Chemical Dosing

In a chemical dosing skid, a radar level meter (such as those provided by Welk)
tracks the consumption of the reagent. Simultaneously, a cpsl2e installed in the
downstream process line or the mixing tank monitors the pH to control the dosing
pump speed. If the pH deviates from the setpoint, the control system adjusts the
pump, while the level meter ensures the reagent tank does not run dry, preventing
pump damage and process downtime.

Welk Reference Guide 4



WELK REFERENCE GUIDE Cpsl2e

| Environmental Compliance

In wastewater treatment, discharge regulations often mandate strict pH limits and
volume reporting. Integrating a hydrostatic level transmitter for flow measurement
(via a flume or weir) with a cpsl2e for pH monitoring allows facilities to generate
the necessary compliance reports automatically. The reliability of the cpsl2e's
digital signal ensures that these critical records are accurate and tamper-proof.

| Installation Guidelines and Mounting Considerations

The performance of the cpsl2e is heavily dependent on its physical installation.
Incorrect mounting can lead to air bubbles trapping at the sensor tip, sluggish
response, or premature sensor failure.

| Mounting Orientation

The sensor should ideally be installed at an angle of at least 15° from the
horizontal. This ensures that the internal electrolyte remains in contact with the
pH-sensitive glass and that any internal air bubbles rise to the top of the sensor
body, away from the measurement junction.

| Assembly Types

- Immersion Assemblies: Used for open tanks or basins. The sensor is protected
by a pipe and submerged to the required depth.

- Flow-through Assemblies: Installed directly in a bypass or main process line.
These are ideal for high-velocity flows where the sensor needs protection from
mechanical stress.

- Retractable Assemblies: These allow the sensor to be removed for cleaning or
calibration without stopping the process or draining the tank. This is essential
for 24/7 operations in the chemical and pharmaceutical industries.
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| Cable Management

While Memosens technology is resistant to moisture, the M12 connector should still
be handled with care. Ensure the cable is secured with adequate strain relief and
that the bend radius does not exceed the manufacturer's specifications. For
long-distance runs, the digital nature of the cpsl2e allows for cable lengths up to
100 meters without signal degradation.

| Maintenance, Calibration, and Troubleshooting

Unlike level meters, which are often "set and forget,” pH sensors like the cpsl2e
require periodic maintenance due to the nature of the chemical interface.

| Cleaning Protocols

Fouling of the glass membrane or the reference junction is the most common
cause of measurement error.

- Organic Soils: Use detergents or specialized cleaning solutions.
- Inorganic Scaling: Use a weak hydrochloric acid solution (3-5%).

- Proteins: Use a pepsin-based cleaning solution.

| Lab-Based Calibration

One of the primary benefits of the cpsl2e is the ability to perform lab-based
calibration. A technician can calibrate a spare sensor in a controlled environment
using standard buffer solutions (e.g., pH 4.0 and pH 7.0). This calibrated sensor is
then taken to the field and swapped with the active sensor. The transmitter
automatically recognizes the new calibration constants from the Memosens head,
minimizing the time spent at the measurement point.
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| Common Troubleshooting Steps

1. Sluggish Response: Usually indicates a coated membrane or an aging sensor.
Perform a deep clean.

2. Drifting Values: Check for reference junction poisoning or depletion of the
electrolyte. If using a liquid electrolyte version, ensure the reservoir is full.

3. No Communication: Inspect the Memosens inductive connector for physical
damage or debris. Even though it is contactless, a clean connection ensures
optimal power transfer to the sensor electronics.

| Limitations and Risk Mitigation

While the cpsl2e is a robust instrument, it is not universal. Engineers must be
aware of its limitations:

- Hydrofluoric Acid (HF): Standard glass pH sensors are dissolved by HF. Even
specialized glass has a limited lifespan in these environments.

- Extremely Low Conductivity: In ultrapure water (<0.1 pS/cm), specialized
liquid-filled sensors are required to maintain a stable reference potential; the
standard cpsl2e may struggle in these niche applications.

- Mechanical Impact: The sensor tip is glass. In processes with high solids
content or large debris, protective cages or bypass installations are mandatory
to prevent breakage.

| Frequently Asked Questions (FAQ)

Q: How often does the cpsl2e need to be calibrated?

A: Calibration frequency depends entirely on the process. In stable water
treatment applications, monthly calibration may suffice. In harsh chemical
processes with high temperatures or extreme pH values, weekly or even daily
checks may be necessary. The Memosens technology helps by providing "sensor
health" data to inform predictive maintenance.
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Q: Can | use the cpsl2e with any transmitter?

A: The cpsl2e requires a transmitter that supports the Memosens protocol. It is not
compatible with standard analog pH transmitters.

Q: What is the shelf life of a new cpsl2e sensor?

A: Typically, pH sensors should be used within 6 to 12 months of manufacture.
They should be stored in a cool, dry place with the original wetting cap filled with
3M KCI solution to prevent the junction from drying out.

Q: How does temperature compensation work in the cpsl2e?

A: The sensor includes an integrated NTC or Pt100/Pt1000 temperature element.
The digital signal sent to the transmitter includes both the raw mV potential and
the temperature, allowing the transmitter to calculate the Nernst-compensated pH
value automatically.

By understanding the technical nuances of the cpsl2e and its role within the
broader context of industrial instrumentation, engineers can design more resilient
and accurate process control systems. Combining advanced liquid analysis with
reliable level measurement solutions ensures both the quality and efficiency of
modern industrial operations.
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