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In the realm of industrial process automation, the integration of liquid analysis and
level measurement is fundamental for ensuring safety, efficiency, and product
guality. The CPS76E represents a significant advancement in digital pH and ORP
(Oxidation-Reduction Potential) sensing technology. Designhed to operate in
demanding environments, this sensor utilizes the Memosens 2.0 protocol to
provide high-precision data while minimizing the traditional maintenance burdens
associated with analog electrochemical sensors. For engineers managing complex
tank systems, understanding how sensors like the CPS76E interact with primary
instrumentation—such as those found on the Main Page of industrial level
measurement providers—is essential for comprehensive process control.

|Understanding PH and ORP Measurement Principles

Before selecting a sensor like the CPS76E, it is necessary to understand the
electrochemical principles that govern its operation. pH measurement is
essentially the determination of the activity of hydrogen ions in a solution, which
indicates its acidity or alkalinity. ORP measurement, conversely, quantifies the
tendency of a chemical species to acquire electrons and thereby be reduced.

| The Potentiometric Principle

The CPS76E operates on a potentiometric principle. It typically consists of a
measuring electrode and a reference electrode. The measuring electrode features
a pH-sensitive glass membrane that develops a potential proportional to the pH
value of the medium. This potential is measured against the stable potential of the
reference electrode. The relationship between the measured potential ($E$) and
the pH is defined by the Nernst Equation:

$$E = EO - \frac{2.303RT}{nF} \times pH$$
Where:

$EOS is the standard potential of the electrode.
$R$ is the gas constant.

$T$ is the absolute temperature in Kelvin.
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$n$ is the charge of the ion.
$F$ is the Faraday constant.

Because temperature significantly influences the potential, the CPS76E includes an
integrated temperature sensor (typically a Pt1000) to provide real-time
compensation, ensuring accuracy across varying process conditions.

| Memosens Technology

A defining feature of the CPS76E is its use of Memosens technology. Unlike
traditional analog sensors that transmit a low-voltage high-impedance signal
through a cable—which is highly susceptible to moisture, corrosion, and
electromagnetic interference—Memosens sensors convert the measured value into
a digital signal within the sensor head. This signal is then transmitted inductively to
the transmitter. This non-contact connection eliminates the risk of ground loops
and signal leakage, even in humid or submerged environments.

| Technical Characteristics of the CPS76E Sensor

The CPS76E is engineered for versatility, often featuring a combined pH/ORP
measurement capability within a single probe body. This dual-functionality is
particularly useful in chemical processing and wastewater treatment where both
parameters must be monitored simultaneously to manage dosing and
neutralization.

| Material Construction and Durability

The sensor is typically constructed with a high-performance glass or enamel body,
depending on the specific variant. The reference system often utilizes a
pressurized electrolyte or a specialized gel with a ceramic or PTFE junction. These
materials are selected for their resistance to chemical attack and their ability to
withstand cleaning-in-place (CIP) and sterilization-in-place (SIP) cycles, which are
common in pharmaceutical and food industries.

Pressure Range: Operates effectively up to 13 bar (approx. 188 psi).
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Temperature Range: Capable of handling temperatures from -15°C to 140°C (5°F
to 284°F).

Connection: Standardized process connections (e.g., Pg 13.5) allow for easy
integration into existing housings.

| Digital Data Management

With Memosens 2.0, the CPS76E stores critical calibration data and sensor history
directly in the sensor head. This includes:

1. Total hours of operation.

2. Hours spent at extreme temperatures.

3. Calibration slope and zero point.

4. Glass impedance (used for predictive maintenance).

This data allows for "Lab-to-Process" calibration, where sensors are calibrated in a
controlled laboratory environment and then swapped into the process field without
requiring further on-site calibration, significantly reducing downtime.

| Selection Criteria and Comparative Analysis
Choosing the right sensor requires an evaluation of the process medium's
conductivity, pressure, and chemical aggressiveness. The CPS76E is often

compared with standard glass electrodes and ISFET (lon-Sensitive Field Effect
Transistor) sensors.

| Selection Table: Sensor Technology Comparison
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CPS76E Standard Analog ISFET (Glass-Free)
(Memosens Digital) | Glass

Signal Stability Excellent Poor (Analog/High Good (Digital)
(Digital/Inductive) Impedance)

Moisture Resistance High (Non-contact) Low (Contact pins) High

Maintenance Low (Predictive High (Frequent Moderate
diagnostics) calibration)

Fragility Moderate (Glass High Low (Silicon-based)
membrane)

Temperature Range Up to 140°C Up to 130°C lUpto 1105@

Calibration In-lab possible On-site required In-lab possible

The CPS76E is the preferred choice for applications where signal integrity is
paramount and where the process involves frequent temperature fluctuations or
high humidity. For basic water monitoring with stable conditions, a standard analog
sensor may suffice, but for industrial automation, the digital advantages of the
CPS76E provide a lower total cost of ownership (TCO).

| Installation Requirements for Industrial Applications

Correct installation is critical for the longevity and accuracy of the CPS76E.
Improper mounting can lead to air bubbles becoming trapped at the sensor tip or
the reference junction drying out.

| 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
glass and the reference junction, and it prevents the accumulation of air bubbles
inside the glass bulb. Vertical installation is common in dip pipes or flow-through
assemblies.
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| Process Integration

When installing the CPS76E in a tank or pipeline, it is often paired with a
retractable assembly. This allows the sensor to be removed for cleaning or
calibration without stopping the process or draining the vessel. In applications
involving level measurement, the placement of the pH probe must be coordinated
with the level sensors. For instance, if a hydrostatic level transmitter or a radar
level meter from the Main Page is used, the pH sensor should be located at a depth
where it remains submerged even at the minimum operating level of the tank.

| Interference Considerations

While the Memosens technology protects against electromagnetic interference
(EMI), the physical placement should avoid areas of extreme turbulence or high
solid concentrations that could mechanically damage the glass membrane. In
tanks with agitators, protective cages or baffles may be required.

| Maintenance, Calibration, and Predictive Diagnostics

Traditional pH sensors are often the most maintenance-intensive components in a
process loop. The CPS76E addresses this through advanced diagnostics.

| Cleaning Protocols

Contamination of the pH membrane or the junction is the most frequent cause of
measurement drift. Depending on the medium, cleaning agents may include:

Acids (e.g., 3% HCI): For removing lime scale or metal hydroxide deposits.
Bases (e.g., 3% NaOH): For removing organic fats and oils.

Detergents: For general biological fouling.
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| Calibration Cycles

Calibration should be performed using standard buffer solutions (usually pH 4.0
and pH 7.0). The CPS76E's ability to track its own "slope" (the efficiency of the
electrode) allows the control system to alert operators when the sensor is nearing
the end of its life or requires cleaning. A slope below 80% or a zero-point shift of
more than 30mV usually indicates the need for sensor replacement or intensive
cleaning.

Integrating Liquid Analysis with Level Measurement
Systems

In many industrial applications, pH and level measurement are interdependent. For
example, in chemical dosing tanks, the level meter ensures the correct volume of
reagent is present, while the CPS76E ensures the chemical concentration or
reaction state is correct.

| Impact of Chemical Properties on Level Sensing

It is important to note that changes in pH can sometimes indicate changes in the
chemical composition of a liquid, which may affect certain level measurement
technologies. For example:

Ultrasonic Level Sensors: The speed of sound can change based on the gas
composition above a liquid, which may be affected by pH-driven chemical
reactions (e.qg., off-gassing).

Radar Level Meters: While largely independent of chemical changes, extreme pH
levels can sometimes lead to foaming, which requires specific radar configurations.

Hydrostatic Transmitters: Changes in pH might correlate with changes in liquid
density, which directly affects the pressure-to-level conversion in hydrostatic
systems.
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By monitoring both parameters, plant operators can achieve a more granular
understanding of their process. Reliable level instrumentation, such as the radar
and ultrasonic sensors provided by Welk, works in tandem with analytical probes
like the CPS76E to provide a complete picture of tank dynamics.

| Limitations and Challenges

Despite its advanced design, the CPS76E has limitations that must be considered
during the engineering phase:

1. Hydrofluoric Acid (HF): Standard glass pH sensors will be etched and destroyed
by HF. For processes containing fluorides at low pH, specialized glass or ISFET
sensors are required.

2. High Solids/Abrasives: While durable, the glass membrane can be eroded by
high-velocity abrasive slurries. In these cases, the sensor should be installed in a
bypass line or a low-velocity zone.

3. Low Conductivity: In ultrapure water applications (conductivity < 10 uS/cm), the
reference junction potential can become unstable. Special electrolyte-filled sensors
with a high flow rate through the junction are typically needed for these specific
scenarios.

| Frequently Asked Questions (FAQ)

Q: How often does the CPS76E need to be calibrated?

A: This depends entirely on the process. In stable water treatment applications, it
may be once every few months. In aggressive chemical processes, it could be
weekly. The internal diagnostics of the CPS76E will help determine the optimal
interval by monitoring the sensor's health.

Q: Can the CPS76E be used in hazardous areas?

A: Yes, Memosens sensors are inherently suited for hazardous areas because the
inductive coupling provides galvanic isolation, and many variants are certified for
use in ATEX/IECEx zones.
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Q: What is the maximum cable length for a Memosens sensor?

A: Because the signal is digital, Memosens cables can typically extend up to 100
meters (approx. 328 feet) without signal degradation, which is a significant
advantage over analog cables that are usually limited to 10-20 meters.

Q: Does the sensor require a specific transmitter?

A: Yes, the CPS76E must be used with a transmitter that supports the Memosens
protocol. This ensures the digital handshake and data transfer functions correctly.

By combining robust mechanical design with sophisticated digital diagnostics, the
CPS76E serves as a cornerstone for modern liquid analysis. When integrated with
reliable level measurement solutions, it enables a level of process transparency
and automation that is essential for competitive industrial operations.
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