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In the field of industrial process automation, the integration of liquid analysis and
level measurement is essential for maintaining operational safety and product
guality. While level measurement systems, such as those found on the Main Page
of industrial instrumentation providers, track the volume and position of media,
analytical sensors like the cps31d provide critical data regarding the chemical
state of the fluid. The cps31d is a digital pH electrode designed for standard
applications in process technology and water treatment, utilizing Memosens
technology to ensure reliable data transmission.

Understanding the technical nuances of the cps31d, its measurement principles,
and how it interfaces with broader tank monitoring systems—including radar and
ultrasonic level sensors—is vital for engineers designing comprehensive process
control loops.

| Measurement Principles of the Cps31d

The cps31ld operates on the potentiometric principle of pH measurement. This
method involves a pH-sensitive glass membrane and a reference system. When
the sensor is immersed in a liquid, an electrochemical potential develops across
the glass membrane, which is proportional to the hydrogen ion concentration (pH
value) of the medium.

| The Glass Electrode and Reference System

The sensor features a specialized glass bulb that responds to the acidity or
alkalinity of the solution. To provide a stable comparison, a reference electrode is
integrated into the sensor body. The cps31d typically utilizes a gel-filled reference
system with a ceramic diaphragm. This configuration is preferred for standard
applications where pressure and temperature fluctuations are moderate, as the gel
electrolyte is less prone to leakage or contamination compared to liquid
electrolytes.
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| Memosens Digital Technology

A defining characteristic of the cps31d is its use of Memosens technology. Unlike
traditional analog sensors that transmit low-voltage signals sensitive to moisture
and electromagnetic interference, the cps31d converts the analog pH signal into a
digital protocol within the sensor head. This data is then transmitted inductively to
the transmitter. This non-contact connection eliminates corrosion and leakage
issues, allowing the sensor to operate reliably in harsh industrial environments.

| Technical Specifications and Selection Criteria

When selecting a pH sensor to complement level measurement hardware,
engineers must evaluate the chemical compatibility and physical constraints of the
application. The cps31d is optimized for standard water and wastewater
applications, but its performance varies based on the specific model variant.

| Selection Table: Technical Overview

Measurement Range 0to 14 pH

Process Temperature 0to 80 °C(32to 176 °F)
Process Pressure Max. 6 bar (87 psi) absolute
Diaphragm Type Ceramic

Electrolyte Gel-filled (Ag/AgCl)

Shaft Material Glass

Connection Memosens plug-in head
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| Application Suitability

The cps31d is best suited for stable processes. For applications involving
high-pressure steam sterilization or highly aggressive chemical reactions,
specialized sensors with different glass formulations or pressurized reference
systems may be required. However, for the majority of water treatment and
industrial cooling loops, the cps31d provides a cost-effective and durable solution.

| Integration with Level Measurement Systems

In most industrial tanks, pH measurement and level measurement are performed
simultaneously. For instance, in a neutralization tank, a hydrostatic level
transmitter or an ultrasonic level sensor (details of which can be found via the
Main Page) monitors the filling height to prevent overfills, while the cps31d
monitors the pH level to control the dosing of acids or bases.

| Synergy in Process Control

1. Safety Interlocks: If a level sensor detects a low-level condition, the control
system may disable the pH dosing pumps to prevent the cps31d from operating in
a dry environment, which can damage the glass membrane.

2. Volume-Based Dosing: By combining the volume data from a level meter with
the concentration data from the cps31d, the PLC can calculate the exact amount of
neutralizing agent required, optimizing chemical usage.

3. Environmental Compliance: In discharge monitoring, both the total volume
(measured by level/flow meters) and the pH value must be logged to meet
regulatory standards.

| Installation Considerations
Correct installation is paramount for the longevity of the cps31d. Because the

sensor relies on a liquid junction through its ceramic diaphragm, it must remain
wetted at all times.
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| Mounting Orientation

The sensor should be installed at an angle of at least 15° from the horizontal. This
ensures that the internal air bubble within the glass bulb does not interfere with
the pH-sensitive surface. Vertical installation is ideal. If the sensor must be
installed in a pipe, flow-through assemblies are used to maintain a consistent
velocity across the sensor tip, preventing the buildup of solids.

| Immersion and Flow Assemblies

In large tanks where level fluctuations are significant, the cps31d is often mounted
in an immersion assembly. This assembly protects the sensor from mechanical
stress and allows it to reach the required depth. For pressurized lines, retractable
assemblies are used, enabling the removal of the sensor for cleaning or calibration
without shutting down the process.

| Maintenance and Calibration Protocols

Unlike level meters, which often require minimal maintenance once calibrated, pH
sensors like the cps31d are consumable items that require regular attention. The
accuracy of a pH measurement is only as good as its last calibration.

| Calibration Cycles

Using Memosens technology, the cps31d can be calibrated in a laboratory
environment and then swapped into the field. This "plug-and-play" capability
reduces downtime. Calibration typically involves a two-point check using buffer
solutions (e.g., pH 4.0 and pH 7.0). The transmitter calculates the slope and zero
point of the electrode to compensate for aging.

| Cleaning Procedures

Contamination of the ceramic diaphragm is the most common cause of
measurement drift.
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General Dirt: Use a mixture of water and a mild detergent.
Lime Deposits: Use a 3% hydrochloric acid (HCI) solution.

Oil and Grease: Use organic solvents or specialized surfactants.

| Limitations and Operational Constraints

While the cps31d is a robust instrument, it has specific limitations that engineers
must recognize during the design phase:

1. Temperature Sensitivity: Although the sensor can operate up to 80 °C, frequent
temperature cycling can shorten the lifespan of the reference gel. For
high-temperature applications, sensors with specialized electrolytes are preferred.

2. Glass Fragility: The sensing element is made of glass. In processes with high
solids content or abrasive particles, the membrane can be scratched or broken. In
such cases, protective cages or different measurement technologies may be
necessary.

3. Conductivity Requirements: Potentiometric pH measurement requires a
minimum conductivity in the medium (typically > 50 uS/cm) to ensure a stable
electrical circuit between the glass and reference electrodes.

|Frequent|y Asked Questions (FAQs)

| How long does a cps31d sensor last?

The lifespan depends heavily on the process conditions. In clean water at room
temperature, a sensor may last over two years. In harsh chemical environments or
at high temperatures, the lifespan may be reduced to a few months. The
Memosens technology tracks the sensor's operating hours and extreme
temperature exposures, providing predictive maintenance data.
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|Can the cps31d be used in explosive atmospheres?

Yes, when used with an appropriately rated Memosens cable and transmitter, the
cps31d is often certified for use in hazardous areas (ATEX, FM, CSA). The inductive
coupling of the Memosens head ensures that there are no exposed electrical
contacts.

| Why is my pH reading drifting?

Drift is usually caused by a clogged diaphragm or a depleted reference electrolyte.
If cleaning and recalibration do not resolve the drift, the sensor may have reached
the end of its chemical life and require replacement.

| Does the cable length affect the cps31d signal?

Because the signal is digital and transmitted via Memosens technology, cable
length (up to 100 meters or more) does not degrade the signal accuracy, unlike old
analog pH systems where cable impedance was a major factor.

| Conclusion

The cps31d represents a standard for digital pH measurement in modern industrial
applications. By providing reliable, interference-free data, it allows for precise
chemical control in tanks and pipes. When integrated with the robust level
measurement solutions found on the Main Page, the cps31d contributes to a
comprehensive monitoring strategy that ensures both the quantity and quality of
process media are maintained within strict engineering tolerances. Proper
selection, installation at the correct angle, and regular calibration remain the
cornerstones of successful pH measurement in any industrial facility.
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