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In the realm of industrial process automation, the accuracy of liquid analysis is as
critical as the precision of volume and level measurement. The Orbisint CPS11D is
a specialized digital pH sensor designed for heavy-duty applications, particularly in
the chemical industry and water treatment sectors. As a digital electrode utilizing
Memosens technology, it represents a shift from traditional analog sensors toward
more robust, data-driven process control.

Understanding the operational principles, installation requirements, and
maintenance protocols for the Orbisint CPS11D is essential for engineers who
manage complex liquid environments. This guide explores the technical
foundations of this sensor and its integration into broader industrial monitoring
systems, including its relationship with essential level measurement technologies
found on the Main Page.

| Measurement Principles of pH Electrodes

The Orbisint CPS11D operates on the potentiometric principle. To understand its
function, one must look at the electrochemical reaction occurring at the sensor's
tip. A pH electrode is essentially a high-impedance voltage source.

| The Glass Electrode

The sensor features a pH-sensitive glass membrane. When this membrane comes
into contact with an aqueous solution, a hydrated gel layer forms on both the inner
and outer surfaces. The hydrogen ion (H+) activity in the process medium
interacts with the outer gel layer, while the internal buffer solution interacts with
the inner layer. The difference in H+ ion concentration creates an electrical
potential.
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| The Reference System

To measure this potential, a stable reference point is required. The CPS11D utilizes
a reference electrode, typically silver/silver chloride (Ag/AgCl), housed within an
electrolyte chamber. The electrical circuit is completed via a junction or
diaphragm—in the case of the CPS11D, often a large-surface, dirt-repellent PTFE
ring diaphragm or a ceramic diaphragm—which allows ion exchange while
preventing the process medium from contaminating the reference system.

| Memosens Digital Technology

A defining characteristic of the "D" suffix in CPS11D is the Memosens technology.
Unlike analog sensors that transmit low-voltage signals sensitive to moisture and
electromagnetic interference, Memosens converts the analog potential into a
digital signal within the sensor head. This signal is transmitted inductively to the
transmitter, ensuring 100% signal integrity even in humid or corrosive
environments.

| Technical Specifications and Selection Criteria

When selecting a pH sensor for industrial use, engineers must match the
electrode's physical and chemical resistance to the process conditions. The
Orbisint CPS11D is engineered for stability across a wide range of parameters.

| Selection Table: Technical Overview
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m Specification Application Note

Measurement Range pH O to 14 Suitable for highly acidic and
basic media.

Process Temperature =15 °Cte 135:°C (5 °F to; 275 Supports sterilization and
°F) high-temp reactions.
Process Pressure 0 to 16 bar (0 to 232 psi) Suitable for pressurized

tanks and pipelines.

Reference System Ag/AgCl with ion trap Protects against poisoning
from sulfides or metals.

Diaphragm Type PTFE or Ceramic PTFE is preferred for
high-fouling or oily media.

Connection Memosens plug-in head Inductive, non-contacting
connection.

| Material Compatibility

The shaft of the CPS11D is constructed from high-quality process glass, providing
excellent chemical resistance. For applications involving hydrofluoric acid or highly
concentrated bases, specific glass formulations are required to prevent premature
etching of the membrane.

| Application Scenarios in Process Industries

The Orbisint CPS11D is frequently deployed in environments where process
stability is paramount. Its design makes it a staple in the following sectors:

1. Water and Wastewater Treatment: Monitoring neutralization processes, effluent
discharge, and aeration tank chemistry.

2. Chemical Processing: Controlling batch reactions where pH fluctuations indicate
the progress of a chemical synthesis.

3. Power Plants: Monitoring boiler feed water and flue gas desulfurization (FGD)
systems to prevent corrosion.
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4. Sugar Industry: Managing the carbonation and juice purification stages where
high temperatures and suspended solids are present.

In many of these applications, pH measurement is only one half of the equation.
For instance, in a neutralization tank, an operator must monitor the chemical
levels using radar or ultrasonic level meters to ensure the tank does not overflow
during acid/base dosing. Reliable level measurement solutions, such as those
detailed on the Main Page, work in tandem with pH sensors to maintain plant
safety.

| Installation Considerations

Correct installation is the most significant factor in extending the lifespan of an
Orbisint CPS11D sensor. Because the sensor relies on a liquid junction and a
hydrated gel layer, physical orientation matters.

| Mounting Angle

The sensor should never be installed horizontally or upside down. The standard
recommendation is an installation angle of at least 15° from the horizontal. This
ensures that the internal air bubble within the glass electrode does not settle
against the pH-sensitive membrane, which would break the electrical circuit and
lead to erratic readings.

| Immersion and Flow Fittings

In large tanks, the CPS11D is typically installed in an immersion assembly. In

pipelines, a flow-through fitting is used. It is vital to ensure that the sensor remains

constantly wetted. If the sensor dries out, the hydrated gel layer on the glass
membrane will collapse, requiring a lengthy rehydration process or resulting in
permanent damage.
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| Protection from Dry Run

To protect the sensor from drying out when a tank is emptied, it is often integrated
with level switches. If a level switch detects that the liquid has fallen below the
sensor's mounting point, the system can trigger an alarm or automatically retract
the sensor (if using a retractable assembly). This synergy between level detection
and analytical measurement is a hallmark of robust industrial design.

| Maintenance and Calibration Protocols

One of the primary advantages of the Memosens technology in the Orbisint
CPS11D is the ability to perform "Lab-to-Process" calibration.

| Off-site Calibration

Traditional analog sensors must be calibrated at the point of measurement, often
in harsh outdoor conditions or cramped spaces. With the CPS11D, the digital
sensor stores its own calibration data. Maintenance teams can calibrate a sensor
in a clean laboratory environment using standard buffer solutions (e.g., pH 4.0 and
pH 7.0), then take the calibrated sensor to the field and simply swap it with the one
in the process. The transmitter automatically recognizes the new calibration data
upon connection.

| Cleaning Procedures

In applications involving oils, fats, or mineral deposits, the diaphragm of the
CPS11D can become clogged. Regular cleaning is required to maintain response
time. Common cleaning agents include:

Dilute HCI (3-5%): For removing lime and metal hydroxide deposits.
Commercial detergents: For removing grease and oil.

Pepsin/HCI solutions: For removing protein deposits in food or biotech applications.
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| Limitations and Risks

While the Orbisint CPS11D is highly versatile, it is not a universal solution for every
process. Engineers should be aware of the following limitations:

Hydrofluoric Acid (HF): Standard glass electrodes are rapidly etched by HF. If HF
concentrations exceed 10 mg/l at low pH, specialized HF-resistant glass must be
used.

Extreme Pressure Shocks: While rated for 16 bar, sudden pressure surges (water
hammer) can shatter the glass shaft or membrane.

High Salinity/Low Conductivity: In ultrapure water applications, the low ion
concentration can lead to potential instabilities at the reference junction.
Specialized low-conductivity sensors are often a better choice for boiler feed
water.

| Integration with Level Measurement Systems

In B2B industrial environments, sensors rarely operate in isolation. The Orbisint
CPS11D is part of a larger instrumentation ecosystem. For example, in a chemical
storage tank, the pH sensor monitors the integrity of the stored media, while a
hydrostatic or radar level transmitter provides continuous volume data.

If a pH sensor detects a sudden shift toward acidity in a supposedly neutral tank, it
may indicate a leak from an adjacent vessel or a failure in a dosing valve. By
correlating this data with level trends—available through the comprehensive range
of instruments on the Main Page—operators can quickly diagnose whether the
change is due to a chemical reaction or an unintended inflow of material.

|Frequent|y Asked Questions (FAQs)

Q: How long does an Orbisint CPS11D typically last?
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A: Lifespan varies greatly by application. In clean water treatment, a sensor may
last 2 years. In hot, aggressive chemical processes, it might require replacement
every 3 to 6 months. The Memosens technology helps track the "sensor health" to
predict replacement needs.

Q: Can | use a standard cable for the CPS11D?

A: No. The CPS11D requires a Memosens data cable (like the CYK10). This cable
provides the inductive coupling and digital communication required for the sensor
to function.

Q: What happens if the Memosens connection gets wet?

A: Unlike analog connectors, the Memosens coupling is inductive and hermetically
sealed. Moisture does not affect the signal, and the connection can even be made
underwater without short-circuiting the signal.

Q: Does the sensor require temperature compensation?

A: Yes. The pH value is temperature-dependent (Nernst equation). The CPS11D
includes an integrated NTC or Pt100/Pt1000 temperature sensor to provide
automatic temperature compensation to the transmitter.

| Conclusion

The Orbisint CPS11D remains a benchmark for digital pH measurement due to its
rugged design and the operational efficiencies provided by Memosens technology.
By understanding its electrochemical principles and adhering to strict installation
and maintenance guidelines, industrial facilities can ensure long-term process
stability. When combined with accurate level measurement and automation
solutions, such as those found on the Main Page, the CPS11D forms a critical
component of a modern, data-driven industrial infrastructure.
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