WELK | REFERENCE GUIDE

Chlorine Analyser

A practical guide to chlorine analyser, covering the reader intent, the relationship
to chlorine analyser, key evaluation criteria, common risks, and the information
the intended project audience should confirm before taking the next step.
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In industrial water treatment, chemical processing, and municipal utilities, the
precise measurement of chlorine levels is a critical requirement for both process
efficiency and safety. A chlorine analyser is an automated instrument designed to
monitor the concentration of free or total chlorine in agueous solutions. Whether
used to ensure the potability of drinking water or to manage the disinfection of
cooling towers, these devices provide the real-time data necessary for automated
chemical dosing systems.

Effective chlorine management is rarely a standalone process. It requires a holistic
approach to fluid handling, where chemical concentration data from a chlorine
analyser is paired with volume data from level measurement instruments. For
engineers designing these systems, reviewing comprehensive product options and
application support on the Main Page of industrial instrumentation providers is a
necessary step in ensuring that storage tanks and dosing skids operate within
specified safety margins.

| Measurement Principles of Chlorine Analysers

Before selecting a chlorine analyser, it is essential to understand the two primary
technologies used in modern industrial applications: Amperometric and
Colorimetric (DPD) measurement.

| Amperometric Measurement

Amperometric sensors are electrochemical devices that measure the current
generated by the reduction of chlorine molecules at a gold or platinum cathode.
This current is directly proportional to the concentration of chlorine in the water.

There are two main types of amperometric sensors:

1. Membrane-covered sensors: These use a gas-permeable membrane to separate
the electrodes from the process water. This protects the electrodes from fouling
and minimizes the influence of varying flow rates and pH levels.

2. Bare-electrode sensors: These operate without a membrane and are often used
in applications where the water quality is relatively clean and consistent, though
they require more frequent cleaning and are sensitive to flow fluctuations.
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Amperometric sensors are favored for their fast response times and their ability to
operate without reagents, making them ideal for continuous monitoring and
closed-loop control systems.

|Co|orimetric (DPD) Measurement

The DPD (N,N-diethyl-p-phenylenediamine) method is a chemical-based analysis.
The analyser automatically mixes a precise sample of water with a reagent. If
chlorine is present, the reagent reacts to turn the water a shade of pink or red. The
instrument then uses a photometer to measure the intensity of the color, which
corresponds to the chlorine concentration.

This method is highly accurate and is often considered the "gold standard" for
laboratory verification. However, in an online chlorine analyser, it requires the
continuous replenishment of reagents and generates a small amount of chemical
waste, which must be managed.

The Synergy Between Chlorine Analysis and Level
Measurement

In a typical industrial disinfection skid, the chlorine analyser informs the dosing
pump how much chemical to inject. However, the system cannot function safely
without knowing the available volume of the chemical source. This is where level
measurement technology becomes indispensable.

For instance, sodium hypochlorite (a common source of chlorine) is often stored in
bulk tanks. Using a radar level meter or an ultrasonic level sensor allows operators
to monitor the inventory of the disinfectant. If the level transmitter indicates a
low-volume state, the system can trigger an alarm or shut down the dosing pump
to prevent the pump from running dry, which could damage the equipment or lead
to inadequate disinfection. Integrating high-quality level switches and transmitters
ensures that the data from the chlorine analyser is actionable within a safe
physical environment.
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| Key Evaluation Criteria for Selection

Choosing the right chlorine analyser requires an assessment of the process
environment and the specific form of chlorine being measured.

| 1. Free Chlorine vs. Total Chlorine

- Free Chlorine: Refers to the concentration of hypochlorous acid and
hypochlorite ions. This is the most active form of chlorine for disinfection.

- Total Chlorine: The sum of free chlorine and combined chlorine (chloramines).
This is typically measured in wastewater applications where ammonia is
present.

| 2. pH Compensation

The effectiveness of chlorine and the accuracy of amperometric sensors are
heavily dependent on pH. As pH rises, the ratio of hypochlorous acid to
hypochlorite ions shifts. Many advanced analysers include an integrated pH sensor
to provide automatic compensation, ensuring accurate readings even as water
chemistry fluctuates.

| 3. Maintenance Requirements
Engineers must weigh the cost of reagents (for DPD systems) against the cost of

membrane and electrolyte replacement (for amperometric systems). In remote

locations, reagent-less amperometric sensors are often preferred to reduce the
frequency of site visits.

| 4. Water Quality and Fouling

In applications with high turbidity or mineral content, sensors can become fouled.
Some analysers feature self-cleaning mechanisms or specialized coatings to
extend the service life of the electrodes.

Welk Reference Guide 4



WELK REFERENCE GUIDE

Chlorine Analyser

| Selection Table: DPD vs. Amperometric Analysers

Measurement Range

Response Time

Reagents Required

pH Sensitivity

Maintenance Frequency

Initial Cost

Operating Cost

Interference

Colorimetric (DPD)

0-5 mg/L (typical)

2-10 minutes (batch)

Yes

Low

Monthly (reagent refill)

Moderate

Higher (reagents)

Manganese, Chromate

Amperometric

(Membrane)

0-20 mg/L (typical)

< 60 seconds (continuous)

No

High (requires compensation)

3-6 months
(membrane/electrolyte)

Higher

Lower

Flow rate, Pressure

| Installation Considerations

Proper installation is paramount to achieving the rated accuracy of a chlorine
analyser. Because these instruments often measure at the parts-per-million (ppm)
level, minor installation errors can lead to significant data drift.

1. Sample Flow Rate: Most analysers require a constant flow rate, typically
between 30 L/h and 60 L/h (approx. 8-16 gallons per hour). A flow regulator or
rotameter should be installed upstream of the sensor cell to maintain stability.

2. Pressure Regulation: High or fluctuating pressure can damage membranes in
amperometric sensors. Installing a pressure-reducing valve is recommended if the
process line pressure exceeds 0.5 bar (approx. 7.2 psi).
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3. Drainage: For DPD analysers, the waste stream containing reagents must be
routed to an appropriate drain. For amperometric sensors, the sample water is
typically unchanged and can often be returned to the process or routed to a
standard drain.

4. Bypass Lines: It is best practice to install the analyser on a bypass line. This
allows for sensor calibration and maintenance without interrupting the main
process flow.

5. Proximity to Dosing: The sample point for the analyser should be located far
enough downstream of the chlorine injection point to ensure the chemical is fully
mixed, but close enough to minimize the time lag in the control loop.

| Limitations and Common Operational Risks

While highly effective, chlorine analysers are not "set and forget" instruments.
Users should be aware of the following limitations:

- Zero-Point Drift: Over time, the baseline reading of a sensor may shift. Regular
zero-point calibration using chlorine-free water is necessary.

- Air Bubbles: In amperometric systems, air bubbles can settle on the membrane
surface, blocking the path of chlorine molecules and causing artificially low
readings. Degassing chambers or specific piping orientations can mitigate this.

- Temperature Fluctuations: Chemical reaction rates and electrochemical
activity are temperature-dependent. Ensure the analyser has an integrated
temperature sensor for automatic slope compensation.

- Interfering Substances: In seawater applications or specific industrial wastes,
the presence of bromine or ozone can interfere with chlorine readings, as the
sensors may react to these oxidants similarly to chlorine.

| Frequently Asked Questions (FAQ)

Q: How often should a chlorine analyser be calibrated?
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A: For most industrial applications, a weekly check against a handheld DPD
photometer is recommended. A full calibration should be performed monthly or
whenever the membrane/reagents are replaced.

Q: Can | use a chlorine analyser for seawater?

A: Yes, but specialized sensors are required. In seawater, chlorine reacts with
bromide to form bromine. Many analysers intended for seawater actually measure
"Total Residual Oxidant" (TRO).

Q: Does the analyser need a constant power supply?

A: Yes, most online analysers require a stable 100-240V AC or 24V DC power
source. In the event of a power failure, the sensor may require a polarization
period (for amperometric types) before it returns to accurate readings.

Q: How does level measurement help in chlorine analysis?

A: Level measurement ensures that the chemical supply for disinfection is
adequate. By monitoring the level of the disinfectant tank, the system can prevent
dosing failures that would otherwise result in low chlorine readings and potential
biological contamination.

| Conclusion

The integration of a robust chlorine analyser into a water treatment or industrial
process is essential for maintaining chemical balance and regulatory compliance.
By understanding the differences between DPD and amperometric technologies,
and by ensuring proper installation and maintenance, engineers can achieve
reliable, long-term performance. Furthermore, by pairing these analytical tools
with precise level measurement solutions for chemical storage, facilities can
create a closed-loop system that is both efficient and safe. For those seeking to
optimize their fluid management systems, the Main Page offers a gateway to the
technical specifications and instrumentation required for comprehensive process
control.
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