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In the realm of industrial process control, the accuracy of analytical measurements
is as critical as the precision of physical parameters like level, pressure, and flow.
The Memosens CPF82E represents a specialized digital pH/ORP sensor designed to
withstand the rigors of demanding environments, particularly in water treatment
and chemical processing. As industries move toward smarter, more connected
infrastructure, understanding the technical foundation of digital sensors and their
integration with other instrumentation—such as radar or ultrasonic level
meters—is essential for optimizing plant performance.

This article provides a comprehensive technical overview of the Memosens
CPF82E, its underlying measurement principles, and its role within a broader
industrial automation framework. For engineers looking to integrate these sensors
into comprehensive monitoring systems, reviewing diverse product options and
application support on the Main Page of specialized instrumentation providers is a
recommended next step.

|Measurement Principles of pH and ORP

Before evaluating the specific features of the Memosens CPF82E, it is necessary to
understand the electrochemical principles it employs. The sensor is a combined
electrode, meaning it houses both the measuring electrode and the reference
electrode within a single body.

|The PH Measurement Principle

The pH value is a measure of the hydrogen ion activity in a liquid. The
measurement is based on the potentiometric principle using a glass electrode.
When the sensor’s pH-sensitive glass membrane comes into contact with an
aqueous solution, a hydrated layer forms on the glass surface. Simultaneously, an
internal buffer solution inside the glass bulb creates a stable potential. Hydrogen
ions exchange between the hydrated layer and the solution, creating an electrical
potential difference. According to the Nernst Equation, this potential is proportional
to the pH value of the medium.
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|The ORP (Redox) Measurement Principle

Oxidation-Reduction Potential (ORP) measures the tendency of a chemical species
to acquire electrons and thereby be reduced. In the CPF82E, this is measured using
a noble metal electrode (typically gold or platinum). The potential difference
between the noble metal and the reference electrode provides an indication of the
oxidative or reductive state of the process medium, which is vital in applications
like wastewater disinfection or chrome reduction.

| The Role of the Reference System

The accuracy of both pH and ORP measurements depends on the stability of the
reference electrode. The CPF82E utilizes a reference system with a large-surface
PTFE (Polytetrafluoroethylene) diaphragm. This porous material allows for the
necessary electrical contact between the internal electrolyte and the process
medium while resisting fouling and chemical attack.

| Memosens Technology: The Digital Advantage

The "Memosens" designation indicates that the CPF82E is part of a digital sensor
platform that has revolutionized liquid analysis. Traditional analog sensors transmit
low-voltage signals that are highly susceptible to moisture, electromagnetic
interference (EMI), and cable resistance. Memosens technology addresses these
issues through several key innovations:

1. Inductive Signal Transmission: The connection between the sensor head and the
cable is inductive and non-contact. This eliminates the risk of corrosion or short
circuits caused by moisture, which is a common failure point in humid industrial
environments.

2. Onboard Data Storage: The sensor head contains a microprocessor that
converts the analog electrochemical signal into a digital one. It also stores vital
data, including calibration values, total hours of operation, and exposure to
extreme temperatures.
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3. Lab-to-Process Calibration: Because calibration data is stored in the sensor
itself, technicians can calibrate the sensor in a controlled laboratory environment
and then simply swap it into the process line. The transmitter automatically
recognizes the new sensor and uploads the calibration parameters.

| Technical Design and Specifications

The Memosens CPF82E is specifically engineered for "heavy-duty" or contaminated
media where standard glass bulb sensors would fail or require excessive
maintenance. Its design features emphasize durability and resistance to fouling.

| Flat Membrane Design

Unlike traditional bulb-shaped electrodes, the CPF82E features a flat glass
membrane. This design is particularly effective in processes with high flow rates or
abrasive solids. The flat surface is "self-cleaning" to an extent, as the flow of the
medium across the face of the sensor helps prevent the accumulation of deposits.

| Material Construction

The sensor body is typically constructed from PPS (Polyphenylene sulfide), a
high-performance thermoplastic known for its excellent chemical resistance and
mechanical strength. This allows the sensor to operate in a wide temperature
range and withstand various aggressive chemicals.

m Specification (Metric) Specification (Imperial)

Measurement Range pH O to 14 pH O to 14
Temperature Range 0 to 80 °C 32to 176 °F

Pressure Range Up to 10 bar (absolute) Up to 145 psi (absolute)
Process Connection G1 Thread G1 Thread

Materials PPS, PTFE, Glass PPS, PTFE, Glass
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| Practical Selection: CPF82E vs. Standard Sensors

Choosing the right sensor requires balancing the specific needs of the process
against the cost and maintenance requirements. The following table compares the
CPF82E with standard laboratory-style sensors often found in lighter industrial
applications.

Standard Glass Sensor Memosens CPF82E

Membrane Shape Bulb (fragile) Flat (robust/low fouling)

Signal Type Analog (sensitive to noise) Digital (Memosens,
interference-free)

Diaphragm Ceramic (prone to clogging) Large-surface PTFE
(dirt-repellent)

Maintenance High (frequent cleaning) Low (self-cleaning design)

Calibration On-site only Lab-to-process capable

Application Clean water, R&D Wastewater, slurries,
chemicals

| Integration with Level Measurement Systems

In industrial tank management, analytical sensors like the Memosens CPF82E are
rarely used in isolation. They are typically part of a multi-parameter monitoring
system that includes level measurement. For instance, in a chemical neutralization
tank, a Welk radar level meter provides continuous data on the volume of the
medium, while the CPF82E monitors the pH to control the dosing of neutralizing
agents.

| Synergy in Process Automation

Inventory Safety: While the pH sensor ensures the chemical composition is correct,
hydrostatic or ultrasonic level transmitters prevent tank overfills, protecting both
the environment and the analytical instrumentation.
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Dosing Accuracy: Accurate level data allows the control system to calculate the
exact volume of chemical required to reach a target pH, improving efficiency and
reducing reagent waste.

System Health: Sudden changes in pH might indicate a leak or an unexpected
inflow, which can be cross-referenced with level data to diagnose process upsets
quickly.

For comprehensive solutions involving both analytical and level measurement,
engineers often consult the Main Page of industrial instrument manufacturers to
ensure compatibility between sensors and transmitters.

| Installation and Mounting Considerations

Proper installation is critical to the longevity and accuracy of the Memosens
CPF82E. Because it is a potentiometric sensor, it must always be in full contact
with the process medium.

1. Mounting Angle: The sensor should ideally be installed at an angle of at least
15° from the horizontal. This ensures that the internal air bubble in the pH glass
does not block the electrical contact between the internal buffer and the
membrane.

2. Immersion Depth: In tanks or open channels, the sensor must be submerged
deep enough to avoid measuring surface foam or being exposed to air during level
fluctuations. This is where coordination with a level meter is vital; the level meter
can trigger an alarm if the liquid level drops below the sensor's minimum
immersion depth.

3. Flow Velocity: While the flat membrane is resistant to abrasion, extremely high
flow velocities can cause a "streaming potential" that affects measurement
stability. In such cases, the use of a flow-through assembly with a bypass line is
recommended.

4. Process Connection: The CPF82E typically uses a G1 thread. It can be mounted
directly into a pipe or used with various immersion and flow-through assemblies
(such as the CPA111 or CPA240 series).
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| Maintenance and Predictive Diagnostics

One of the primary benefits of the Memosens platform is its ability to provide
predictive maintenance data. The CPF82E tracks its own "health" through several
parameters:

Slope and Zero Point: Shifts in the sensor's slope or zero point over time indicate
aging or contamination of the membrane.

Glass Impedance: Monitoring the impedance of the pH glass can detect breakage
or severe scaling.

Reference Impedance: High reference impedance suggests that the PTFE
diaphragm is clogged or that the electrolyte is depleted.

By monitoring these digital values, maintenance teams can move away from fixed
schedules and instead perform "condition-based maintenance," replacing or
cleaning the sensor only when the data indicates it is necessary.

| Limitations and Environmental Constraints

While the Memosens CPF82E is a robust sensor, it is not universal. Engineers must
be aware of its limitations:

Temperature Limits: With a maximum operating temperature of 80 °C (176 °F), it
is not suitable for high-temperature sterilization (SIP) or high-pressure steam
applications. For those environments, specialized glass sensors with pressurized
reference systems are required.

Hydrofluoric Acid (HF): Like all glass pH sensors, the CPF82E is susceptible to
attack by hydrofluoric acid, which dissolves the glass membrane. In processes
containing HF, non-glass ISFET (lon-Sensitive Field Effect Transistor) sensors are
the preferred alternative.

Deionized Water: Low-conductivity water (typically < 10 uS/cm) can cause stability
issues for the reference system. In these cases, a sensor with a liquid electrolyte
reservoir is usually more appropriate.
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| Frequently Asked Questions (FAQ)

Q: How often does the Memosens CPF82E need to be calibrated?

A: The frequency depends entirely on the process conditions. In stable water
treatment applications, once a month may suffice. In aggressive chemical
processes, weekly checks may be required. The sensor’s internal diagnostics will
help determine the optimal interval.

Q: Can | use the CPF82E with any transmitter?

A: No, it must be used with a transmitter that supports the Memosens protocol.
These transmitters are designed to provide the inductive power and decode the
digital signal from the sensor.

Q: What is the lifespan of the sensor?

A: In clean water applications, the sensor can last 12 to 24 months. In harsh
chemical slurries, the lifespan may be reduced to 3 to 6 months. The robust PPS
body and PTFE diaphragm are designed to maximize this lifespan compared to
standard sensors.

Q: Does the sensor require a special cable?

A: Yes, it requires a Memosens data cable (such as the CYK10). This cable provides
the inductive coupling and is available in various lengths, typically up to 100
meters (330 feet) without signal loss.
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| Conclusion

The Memosens CPF82E is a cornerstone of modern analytical instrumentation,
offering a blend of physical durability and digital intelligence. By utilizing the flat
membrane design and the Memosens digital platform, it solves many of the
traditional headaches associated with pH and ORP measurement in industrial
settings. When integrated into a broader process control strategy—alongside
reliable level measurement instruments from manufacturers like Welk—it enables
plants to achieve higher levels of safety, efficiency, and environmental
compliance. For more information on the full range of level and process
measurement technologies, please visit the Main Page to explore technical
specifications and application guides.
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