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A practical guide to chlorine monitoring, covering the reader intent, the
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information the intended project audience should confirm before taking the next
step.

levelmeter.org
Main topic: Main Page
https://www.level-meters.com/

Welk Reference Guide 1



WELK REFERENCE GUIDE Chlorine Monitoring

Chlorine monitoring is a critical process in industrial water treatment, chemical
manufacturing, and power generation. Effective monitoring ensures that chlorine
levels—both in terms of chemical concentration and physical storage
volume—remain within safe and operational parameters. For engineers and facility
managers, the primary challenge lies in handling a substance that is highly
corrosive, toxic, and subject to rapid phase changes depending on temperature
and pressure.

In the context of industrial automation, chlorine monitoring typically refers to two
distinct but related activities: the analytical measurement of residual chlorine in a
process stream and the level measurement of chlorine stored in tanks or tonners.
This guide focuses on the engineering principles and instrument selection criteria
for managing chlorine storage and dosage systems, ensuring that facilities
maintain continuous operation without the risks of overfills or supply depletion.

Understanding Chlorine Storage and Monitoring
Requirements

Chlorine is commonly stored in two forms: as a liquefied gas under pressure or as
a liquid solution, such as sodium hypochlorite (bleach). Each form requires a
different approach to monitoring. Liquefied chlorine gas is stored in pressurized
vessels where the substance exists in both liquid and vapor phases. Monitoring the
level in these tanks is essential for inventory management and leak prevention.

Sodium hypochlorite, while easier to handle than gaseous chlorine, presents its
own challenges. It is highly corrosive and tends to "outgas," creating bubbles that
can interfere with certain types of measurement technologies. Whether a facility is
managing a large-scale municipal water disinfection system or a specialized
chemical synthesis line, the choice of monitoring equipment must account for
these chemical properties.

Accurate monitoring allows for:

1. Process Stability: Ensuring a consistent supply of chlorine for disinfection or
reaction.

2. Safety: Preventing tank overfills that could lead to hazardous releases.
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3. Regulatory Compliance: Maintaining records of chemical usage and storage
volumes.

4. Cost Efficiency: Optimizing chemical delivery schedules and reducing waste.

Measurement Principles for Industrial Chlorine Level
Monitoring

To effectively monitor chlorine levels, several measurement principles are
employed, each with specific advantages based on the storage environment.
Before selecting an instrument, it is vital to understand how these technologies
interact with the medium.

| Radar Level Measurement (Non-Contact)

Radar level meters, particularly those operating at high frequencies such as
80GHz, are often considered the gold standard for chlorine monitoring. These
devices emit a high-frequency microwave signal that reflects off the surface of the
liquid. The time-of-flight between emission and reception determines the distance
to the product surface.

Because radar is non-contact, the sensitive electronics are not exposed to the
corrosive chlorine liquid. High-frequency 80GHz radar offers a narrow beam angle,
which is advantageous in pressurized chlorine tanks that may have internal
heaters or complex geometries. It is unaffected by the gas layers or pressure
changes common in liquefied chlorine storage.

| Ultrasonic Level Measurement

Ultrasonic sensors work by emitting sound waves that bounce off the liquid
surface. While cost-effective, ultrasonic monitoring in chlorine applications requires
careful consideration. The speed of sound is affected by the density of the gas in
the headspace. In tanks containing high concentrations of chlorine vapor, the
accuracy of an ultrasonic sensor may fluctuate unless temperature and gas density
compensation are integrated. However, for atmospheric sodium hypochlorite
tanks, ultrasonic sensors remain a popular and reliable choice.
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| Hydrostatic Pressure Measurement

Hydrostatic transmitters measure the pressure exerted by the liquid column at the
bottom of the tank. This pressure is directly proportional to the liquid level and
density. For chlorine monitoring, hydrostatic sensors must be equipped with
specialized diaphragms, such as tantalum or gold-plated Hastelloy, to withstand
the aggressive nature of the chemical. This method is highly effective for vented
tanks but requires compensation if the tank is pressurized.

Technology Selection: Comparing Radar, Ultrasonic,
and Hydrostatic Sensors

Selecting the appropriate technology requires a balance between accuracy,
maintenance requirements, and initial investment. The following table provides a
comparison of the primary technologies used in chlorine monitoring applications.

Measurement Type Non-contact Non-contact Contact (Wetted)
Accuracy =1l mmto £2 mm +0.25% of range +0.1% to £0.5% of
span
Corrosion Resistance Excellent (PTFE/PVDF Good (Plastic Dependent on
housings) transducers) diaphragm material
Pressure Range Up to 40 bar (580 Atmospheric only Up to 100 bar (1450
psi) psi)
Effect of Vapor Negligible Significant No effect
Maintenance Very Low Low Moderate (Cleaning
required)
Typical Application Liquefied Chlorine Sodium Hypochlorite Bulk Storage Tanks
Gas

For a comprehensive look at the latest in industrial measurement technology,
engineers can Review product options and application support on the Welk Main
Page to find solutions tailored to specific chemical compatibility requirements.
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| Material Compatibility and Corrosion Resistance

Chlorine is one of the most reactive elements used in industry. When moisture is
present, chlorine becomes extremely acidic and will rapidly degrade standard
stainless steel (304 or 316). Therefore, the materials used in chlorine monitoring
equipment must be selected with extreme care.

1. PTFE (Teflon) and PVDF (Kynar): These fluoropolymers are the preferred
materials for sensor housings and faceplates. They are virtually inert to chlorine
and sodium hypochlorite, preventing the degradation of the sensor over time.

2. Hastelloy C-276: For hydrostatic sensors or radar antennas that require metallic
components, Hastelloy C-276 is the industry standard due to its high resistance to
localized corrosion and stress corrosion cracking.

3. Tantalum: In extreme cases, particularly with high-temperature wet chlorine,
tantalum diaphragms may be used for pressure-based monitoring.

Failure to match the instrument material to the specific concentration of chlorine
can lead to sensor failure within weeks, posing significant safety risks to the
facility.

Installation Best Practices for Chlorine Storage
Tanks

Proper installation is as important as technology selection. Even the most
advanced radar level meter will provide inaccurate data if installed incorrectly.

| Mounting Position

Instruments should be mounted away from the tank's fill inlet to avoid interference
from turbulent liquid or splashing. For non-contact sensors like radar and
ultrasonic, the sensor must have a clear "line of sight" to the liquid surface. If the
tank has internal baffles or agitators, a radar unit with a narrow beam angle (such
as 3 degrees) should be used to avoid false echoes.
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|Dead Zones (Blocking Distance)

All non-contact sensors have a "dead zone" or "blocking distance" directly beneath
the sensor where measurement is not possible. For a typical ultrasonic sensor, this
might be 0.25 meters (10 inches), while for high-frequency radar, it may be as
small as 0.05 meters (2 inches). The sensor must be mounted high enough above
the maximum fill level to ensure the liquid never enters this zone.

| Venting and Condensation

In chlorine monitoring, condensation can form on the sensor face, especially in
outdoor tanks subject to temperature swings. Selecting a radar sensor with a
convex lens or a PTFE drip-off shield helps prevent droplets from accumulating and
attenuating the signal. For ultrasonic sensors, ensuring the tank is properly vented
prevents the buildup of heavy vapors that could slow the signal.

| Operational Limitations and Safety Considerations

While modern instrumentation has made chlorine monitoring safer and more
accurate, there are inherent limitations that engineers must manage:

Gas Stratification: In large tanks, chlorine gas can stratify, creating layers of
different densities. This primarily affects ultrasonic sensors, which rely on a
constant speed of sound. Radar is the preferred alternative in these scenarios.

Crystallization: Sodium hypochlorite can crystallize at lower temperatures or when
the concentration is high. These crystals can coat the diaphragms of hydrostatic
sensors, leading to "drift" in the level reading. Regular inspection and cleaning are
necessary for contact-based sensors.

Redundancy: Because chlorine is a hazardous chemical, critical storage tanks
should utilize redundant monitoring. This often involves combining a non-contact
radar level meter with a high-level float switch or a secondary hydrostatic sensor
to provide independent verification of the tank status.
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| Frequently Asked Questions (FAQs)

1. Can |l use a standard ultrasonic sensor for
liquefied chlorine gas?

It is generally not recommended. Liquefied chlorine is stored under pressure, and
the high-density gas in the headspace significantly alters the speed of sound,
leading to large measurement errors. 80GHz radar is the superior choice for
pressurized chlorine vessels.

2. How often should chlorine monitoring sensors be
calibrated?

For safety-critical applications, sensors should be checked every 6 to 12 months.
While radar sensors are highly stable, contact sensors like hydrostatic transmitters
may require more frequent zero-point checks to account for potential buildup or
diaphragm fatigue.

3. What is the best way to monitor chlorine in small
tonners or cylinders?

Small cylinders are often monitored using load cells (weighing scales) rather than
level sensors. However, for stationary bulk tanks, radar or ultrasonic sensors
provide more detailed real-time data for automation systems.

4. Does the concentration of sodium hypochlorite
affect level measurement?

Yes, the concentration affects the density of the liquid. If you are using a
hydrostatic pressure sensor, you must recalibrate the sensor if you switch from a
129% solution to a 15% solution, as the weight of the liquid column will change.
Radar and ultrasonic sensors are unaffected by density changes.
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5. Are there wireless options for chlorine
monitoring?

Yes, many modern level transmitters can be integrated with wireless protocols like
WirelessHART or LoRaWAN. This is particularly useful for remote water treatment
sites where running signal cables is cost-prohibitive.

| Conclusion

Effective chlorine monitoring is a cornerstone of safe and efficient industrial
operations. By understanding the chemical properties of the chlorine being stored
and the physical principles of measurement technologies, engineers can select the
right tools for the job. Whether utilizing the precision of 80GHz radar for
pressurized gas or the cost-effectiveness of ultrasonic sensors for bleach storage,
the focus must always remain on material compatibility and proper installation. For
those seeking reliable, accurate, and cost-effective level measurement solutions,
visiting the Main Page of a professional manufacturer like Welk is the first step
toward optimizing chemical inventory management.
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