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In the realm of industrial process automation, the precision of analytical
measurements is just as critical as the monitoring of physical parameters like
level, pressure, and flow. The cps3le represents a specialized digital pH sensor
designed for standard applications in water and wastewater treatment, as well as
general process utilities. As part of the Memosens 2.0 generation, this sensor
integrates digital signal processing directly within the electrode head, solving
many of the traditional challenges associated with analog electrochemical sensing.

For engineers and plant operators, understanding how the cps31e functions and
how it integrates with broader instrumentation systems—such as those found on
our Main Page—is essential for maintaining plant efficiency and regulatory
compliance. This guide explores the technical foundations, selection criteria, and
installation requirements for the cps31e within modern industrial frameworks.

| The Measurement Principle of the CPS31E

The cps31le operates on the potentiometric measurement principle, which is the
standard for electrochemical pH sensing. To understand its performance, one must
look at the internal chemistry and the digital architecture that defines the
Memosens technology.

| Potentiometric pH Sensing

At its core, the sensor utilizes a glass electrode and a reference electrode. The
pH-sensitive glass membrane develops an electrical potential that is proportional
to the hydrogen ion activity in the liquid medium. This relationship is governed by
the Nernst equation, which dictates that for every unit change in pH, the potential
changes by approximately 59.16 mV at 25°C.

The cps3le features a gel-filled reference system with a ceramic diaphragm. The
diaphragm acts as the bridge between the internal reference electrolyte (typically
potassium chloride) and the process medium. Because the cps31le uses a
high-viscosity gel, it is less susceptible to electrolyte loss or poisoning compared to
liquid-filled sensors, making it ideal for stable water treatment processes.
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| Memosens 2.0 Digital Technology

What distinguishes the cps31e from legacy electrodes is the Memosens 2.0
protocol. Traditional analog pH sensors transmit high-impedance signals through
cables that are extremely sensitive to moisture, electromagnetic interference
(EMI), and cable length. The cps31e converts the analog millivolt signal into a
robust digital signal within the sensor head itself.

This digital data is transferred inductively to the transmitter. Since there is no
direct metallic contact between the sensor and the cable, the system is immune to
corrosion and ground loops. Furthermore, the cps31le stores calibration data and
operational history (such as total hours in operation and exposure to extreme
temperatures) directly on its internal chip. This allows for "plug-and-play"
functionality, where sensors can be calibrated in a laboratory environment and
then hot-swapped into the field without requiring re-calibration at the point of use.

Integrating pH Analysis with Level Measurement
Systems

In most industrial applications, pH monitoring does not exist in a vacuum. It is
frequently paired with level measurement to manage chemical dosing,
neutralization, and tank inventory. For instance, in a wastewater neutralization
tank, the cps31le provides the chemical feedback needed to dose acid or caustic,
while a radar or ultrasonic level meter ensures the tank does not overflow.

| Synergistic Monitoring

When designing a process loop, engineers often consult the Main Page of
instrumentation providers to select the appropriate level sensing technology to
complement their analytical probes.

1. Chemical Dosing: In dosing skids, hydrostatic level transmitters measure the
remaining volume of reagents. The cps31e monitors the resulting pH in the
reaction tank, creating a closed-loop control system.
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2. Environmental Compliance: In discharge outfalls, ultrasonic level sensors
measure the flow rate (via flumes or weirs), while the cps31e ensures the effluent
pH remains within legal limits (typically 6.0 to 9.0).

3. Safety Interlocks: High-level switches serve as a safety backup to prevent spills,
while the pH sensor monitors for unexpected chemical reactions that might
indicate a process deviation.

| Selection Criteria and Technical Specifications

Choosing the cps31e over other sensors like the CPS11E or CPS71E depends on the
specific process conditions. The cps31le is specifically optimized for "standard"
applications where the pressure and temperature are relatively stable.

| Technical Data Table

Measurement Range pH O to 14

Temperature Range -5 to 80°C (23 to 176°F)

Pressure Range 0.8 to 7 bar absolute (12 to 102 psi)
Reference System Ag/AgCl reference with gel electrolyte
Diaphragm Type Ceramic diaphragm

Connection Memosens plug-in head

Materials Glass, EPDM (seals)

| When to Select the CPS31E

The cps3le is the preferred choice for:

Potable Water Treatment: Monitoring raw water intake and finished water quality.
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Wastewater Effluent: Ensuring neutralized water meets discharge standards.

Cooling Water: Monitoring pH to prevent scale formation and corrosion in heat
exchangers.

General Utilities: Any application where the medium is aqueous and free of high
concentrations of solvents or abrasive solids.

If the process involves rapid temperature cycling, high pressures (above 10 bar), or
aggressive chemical cleaning (CIP), more robust sensors with pressurized
reference systems or specialized glass formulations may be required.

| Installation Guidelines for Process Reliability

Proper installation of the cps31le is paramount to its longevity and accuracy. Unlike
level sensors, which are often non-contact, pH sensors must be in direct contact
with the process fluid, making them subject to fouling and mechanical stress.

| Mounting Angle

A critical requirement for all glass pH electrodes, including the cps31le, is the
mounting angle. The sensor must be installed at an angle of at least 15° from the
horizontal. This ensures that the air bubble inside the glass bulb stays at the top,
maintaining a continuous electrical connection between the internal buffer solution
and the pH-sensitive glass.

| Assembly Selection

The cps3le is typically housed in an assembly to protect it and facilitate easy
removal for maintenance. Common assembly types include:

Immersion Assemblies: Used for open tanks or basins. These allow the sensor to
be suspended at a specific depth, often alongside a hydrostatic level probe.

Flow-fit Assemblies: Installed in a bypass line. This is ideal for high-purity water
where flow velocity must be controlled to prevent streaming potentials.
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Retractable Assemblies: These allow the sensor to be removed from a pressurized
pipe or tank without stopping the process. This is essential for critical loops that
require frequent cleaning.

| Integration with Level Meters

When installing the cps31le in a tank, it should be positioned away from the
turbulent zones created by agitators or chemical inlet pipes. Similarly, if using an
ultrasonic level meter, the pH sensor assembly must not interfere with the
ultrasonic signal path. For comprehensive guidance on positioning level
instruments, engineers should refer to the technical resources available on our
Main Page.

| Operational Risks and Maintenance Requirements

While the cps31le is a robust digital sensor, it is still an electrochemical device with
a finite lifespan. Understanding the risks and maintenance needs is vital for B2B
procurement and operational planning.

| Common Risks

1. Diaphragm Plugging: In wastewater applications, fats, oils, and greases (FOG)
can coat the ceramic diaphragm. This increases the junction potential and leads to
slow response times or measurement drift.

2. Glass Dehydration: If the sensor is left in a dry tank (detected by a low-level
alarm from a level sensor), the pH glass will dehydrate, leading to sluggish
performance. It must always be kept wet.

3. Chemical Poisoning: lons such as cyanide, bromide, or iodide can react with the
Ag/AgCl reference system, altering the reference potential and causing significant
errors.
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| Maintenance and Calibration

Thanks to Memosens technology, the cps31le can be maintained through a
"lab-to-process" workflow:

Cleaning: Use a 5-10% HCI solution for mineral scaling or a surfactant for organic
fouling.

Calibration: Perform a two-point calibration using certified buffer solutions (e.g., pH
4.0 and 7.0). The sensor's slope and zero point are stored on the head.

Verification: Periodically check the sensor's performance against a portable pH
meter.

|Frequent|y Asked Questions (FAQs)

Q: How long does a cps31le sensor typically last?

A: In standard water treatment applications, the cps31le typically lasts between 12
and 24 months. However, this lifespan is reduced in higher temperatures or more
aggressive chemical environments.

Q: Can the cps31e be used in deionized (Dl) water?

A: While it can function in DI water, the low conductivity of the medium can cause
stability issues with the ceramic diaphragm. For high-purity water, sensors with a
liquid electrolyte or a specialized junction are often more suitable.

Q: What is the benefit of Memosens 2.0 over the original Memosens?

A: Memosens 2.0 (as found in the cps31e) offers enhanced data storage, improved
diagnostics, and better integration with IloT (Industrial Internet of Things)
platforms, allowing for predictive maintenance based on the sensor's actual stress
history.

Q: Can | connect a cps3le to any transmitter?
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A: The cps3le requires a transmitter that supports the Memosens digital protocol.
It is not compatible with standard analog pH transmitters.

Q: How does level measurement affect pH sensor performance?

A: Level measurement is crucial for ensuring the pH sensor remains submerged. If
the level drops below the sensor's immersion depth, the probe will dry out and fail.
Integrating level switches or continuous level transmitters from our Main Page
helps automate the protection of these sensitive analytical assets.

| Conclusion

The cps3le is a cornerstone of modern digital liquid analysis, providing the
reliability and ease of use required for efficient water and process management.
By leveraging Memosens 2.0 technology, it eliminates the traditional headaches of
analog sensing while providing rich diagnostic data. When integrated with
high-quality level measurement solutions, the cps31e enables a holistic approach
to process control that minimizes waste and maximizes safety. For more
information on the level measurement technologies that support these analytical
systems, please visit our Main Page.
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