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A practical guide to cps9le, covering the reader intent, the relationship to cps91le,
key evaluation criteria, common risks, and the information the intended project
audience should confirm before taking the next step.
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In the complex landscape of industrial process automation, the ability to monitor
liguid chemistry with the same precision as physical parameters like level and flow
is essential for operational safety and product quality. The CPS91E represents a
specialized advancement in pH measurement technology, specifically engineered
for environments where standard sensors typically fail. As a digital pH electrode
utilizing Memosens 2.0 technology, it is designed to withstand heavily polluted
media, highly alkaline conditions, and the presence of ions that poison traditional
reference systems.

For engineers and plant operators who rely on the Main Page of industrial
instrumentation providers for level measurement solutions, understanding how
analytical sensors like the CPS91E integrate into a broader process control
strategy is vital. This article explores the measurement principles, technical
specifications, and practical application of the CPS91E in demanding industrial
sectors.

Measurement Principles of pH and Memosens
Technology

To appreciate the capabilities of the CPS91E, one must first understand the
fundamental principles of potentiometric pH measurement and the digital
transformation brought about by Memosens technology.

| The Potentiometric Principle

PH measurement is based on the potential difference between a sensing electrode
(the pH glass membrane) and a reference electrode. When the glass membrane
comes into contact with a liquid, a hydrated layer forms on both the inside and
outside of the glass. Hydrogen ions ($H”™+$) migrate into or out of these layers
depending on the acidity or alkalinity of the medium. This movement creates an
electrical potential.
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The reference electrode provides a constant potential against which this variable
potential is measured. The total voltage measured is proportional to the pH value
of the solution, as defined by the Nernst equation. However, in industrial
processes, several factors can interfere with this delicate electrical balance:

1. Chemical Attack: Highly alkaline media can dissolve the glass membrane.

2. Poisoning: lons such as sulfides, cyanides, or bromides can react with the
silver/silver chloride (Ag/AgCl) reference system, causing the reference potential to
drift.

3. Electrical Interference: Moisture or corrosion at the sensor-to-cable connector
can distort the millivolt signal.

| The Memosens 2.0 Advantage

The CPS91E addresses these challenges through Memosens 2.0 technology. Unlike
traditional analog sensors that transmit a weak electrical signal through a copper
cable, Memosens sensors convert the measurement into a digital signal within the
sensor head. This signal is transmitted inductively to the transmitter.

Inductive Coupling: Because there are no metallic contacts, the connection is
100% waterproof and immune to electromagnetic interference.

Data Storage: The sensor head stores calibration data, total hours of operation,
and exposure to extreme temperatures. This enables "plug-and-play" functionality,
where sensors can be calibrated in a lab and swapped into the process without
field calibration.

Predictive Maintenance: The digital electronics track the sensor's health, allowing
operators to replace the electrode based on actual wear rather than a fixed
schedule.

| Technical Features of the CPS91E

The CPS91E is distinguished from general-purpose electrodes by its specific
construction materials and internal reference design.
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| lon Trap Technology

The most significant feature of the CPS91E is its reference system equipped with
an "ion trap." In standard electrodes, poisonous ions from the process medium can
diffuse through the junction and reach the reference lead, forming insoluble
precipitates that clog the system or shift the potential. The CPS91E utilizes a
specialized internal path that traps these ions before they can reach the Ag/AgCl
reference wire, significantly extending the sensor's lifespan in chemical
manufacturing and wastewater treatment.

| Glass Membrane and Electrolyte

The sensor uses a high-alkali glass (often referred to as 'B' glass) that is resistant
to the corrosive effects of high pH values (pH 12-14). Furthermore, it utilizes a
stabilized gel electrolyte. While liquid electrolytes offer faster response times, gel
electrolytes are preferred in pressurized applications because they do not require
a separate pressurized housing and are less prone to "washout" or depletion.

| Selection Criteria and Comparison

Selecting the correct pH sensor requires matching the electrode's strengths to the
specific process conditions. Below is a comparison table to help determine when
the CPS91E is the appropriate choice compared to other common industrial
sensors.
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CPS11E (Standard) CPS91E (Poison CPS71E
Resistant) (Biotech/Food)

Application General Harsh Sterile/Hygienic
water/wastewater chemical/Alkaline processes

Reference System Standard Ag/AgCl Ag/AgCl with lon lon Trap with fast

Trap response

Junction Type PTFE Ring PTFE Ring Ceramic or Open

Max Temperature 135 °C 135 9€ 140 °C

Max Pressure 17 bar (absolute) 17 bar (absolute) 14 bar (absolute)

Resistance General chemical High Alkaline/Sulfide CIP/SIP Cleaning

When to choose CPS91E:
Processes involving sulfide-bearing media (e.g., paper and pulp, refineries).
Applications with high concentrations of alkaline salts.

Systems where standard electrodes experience frequent drift or reference
poisoning.

| Installation and Engineering Considerations

Correct installation is critical for the accuracy and longevity of the CPS91E.
Because it is a glass-based sensor, physical placement and the choice of mounting
assembly are paramount.

| Mounting Orientation

Industrial pH sensors should never be installed horizontally or upside down. The
CPS91E must be installed at an angle of at least 15° from the horizontal. This
ensures that the air bubble inside the glass bulb remains at the top, maintaining
full contact between the internal electrolyte and the pH-sensitive glass membrane.
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| Assembly Selection

Depending on the vessel or pipe configuration, different assemblies are used:

1. Immersion Assemblies: Used for open tanks or basins. These protect the sensor
body and allow for adjustable depth.

2. Flow-through Assemblies: Installed directly into a process bypass or main line.
These are ideal for high-velocity flows where the sensor needs protection from
mechanical stress.

3. Retractable Assemblies: These allow the sensor to be removed for cleaning or
calibration without stopping the process or draining the tank. This is highly
recommended for the CPS91E when used in media that causes scaling or fouling.

| Cable and Connectivity

Since the CPS91E uses Memosens 2.0, it requires a CYK10 data cable. The cable
length can extend up to 100 meters (approx. 330 feet) without signal loss,
providing significant flexibility in the placement of the transmitter relative to the
measurement point.

| Integration with Level Measurement Systems
In many industrial applications, pH measurement and level measurement are
complementary. For example, in a chemical dosing tank, a radar level meter or

ultrasonic sensor (such as those found on the Main Page) monitors the volume of
the reagent, while the CPS91E monitors the chemical state of the process.

| Automated Dosing Loops

In a typical neutralization tank:
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Level Control: A hydrostatic level transmitter or non-contact radar ensures the
tank does not overflow and maintains the minimum volume required for effective
mixing.

pH Control: The CPS91E provides the feedback signal to the PLC (Programmable
Logic Controller). If the pH exceeds a setpoint, the PLC triggers a dosing pump to
add acid or base.

Safety Interlocks: If the level sensor detects a low-level condition, the pH control
loop is often disabled to prevent the dosing of chemicals into an empty or
near-empty tank, which could damage the CPS91E or cause a dangerous chemical
reaction.

| Maintenance, Calibration, and Cleaning

While Memosens technology reduces the burden of field maintenance, the CPS91E
still requires regular attention to ensure accuracy.

| Cleaning Protocols

If the sensor becomes coated with scale or organic matter, the response time will
slow down.

Alkaline deposits: Clean with a 5-10% hydrochloric acid (HCI) solution.
Organic fouling: Use a specialized surfactant or detergent.

Sulfide deposits: Use a mixture of HCI and thiourea.

| Calibration Procedure

Calibration should be performed using standard buffer solutions (typically pH 4.0
and 7.0 or pH 7.0 and 10.0). Because the CPS91E stores its own calibration data,
the "Lab Calibration" workflow is recommended:

1. Remove the used sensor from the process.
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2. Replace it with a pre-calibrated CPS91E from the lab.

3. Bring the used sensor to the lab, clean it, and calibrate it under controlled
conditions.

4, Store the cleaned, calibrated sensor for the next rotation.

| Limitations and Environmental Constraints

Despite its robust design, the CPS91E has limitations that engineers must account
for:

Freezing: The gel electrolyte can be damaged if frozen. Sensors should be
heat-traced or removed during plant shutdowns in cold climates.

Hydrofluoric Acid (HF): Standard pH glass is rapidly etched by HF. If the process
contains even trace amounts of hydrofluoric acid, specialized HF-resistant glass
must be used instead of the standard CPS91E membrane.

High Pressure/Temperature Cycles: Frequent, rapid fluctuations in pressure and
temperature can stress the junction and the glass bulb, potentially shortening the
sensor's life compared to stable process conditions.

| Frequently Asked Questions (FAQ)

Q: How often should | calibrate the CPS91E?

A: This depends entirely on the process. In stable water treatment, monthly
calibration may suffice. In harsh chemical processes with high poisoning risks,
weekly or even daily checks may be necessary. Use the Memosens diagnostic data
to track "slope" and "zero point" drift to determine the optimal interval.

Q: Can | use the CPS91E with an old analog transmitter?

A: No. The CPS91E is a digital Memosens sensor and requires a compatible digital
transmitter (such as the Liquiline series). It cannot be connected to traditional
analog pH inputs.
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Q: What is the shelf life of a new CPS91E?

A: If stored in its original packaging with the protective cap filled with 3M KClI
solution, the sensor typically has a shelf life of 6 to 12 months. It should be stored
in a cool, dry place between 0 °C and 30 °C.

Q: Is the CPS91E suitable for hazardous areas?

A: Yes, versions of the CPS91E are available with ATEX, IECEX, and FM approvals
for use in explosive atmospheres, provided they are used with an appropriately
rated transmitter and cable.

| Conclusion

The CPS91E is a vital tool for industrial processes that demand high-reliability pH
monitoring in the face of chemical poisoning and alkaline corrosion. By leveraging
Memosens 2.0 technology, it offers a level of data integrity and maintenance
efficiency that analog sensors cannot match. When integrated with robust level
measurement technologies—which can be explored further on the Main Page of
industrial instrumentation resources—the CPS91E enables a comprehensive
approach to process safety and efficiency. Proper selection, installation at the
correct angle, and a disciplined calibration routine are the keys to maximizing the
return on investment for this advanced analytical sensor.



