WELK | REFERENCE GUIDE

Online Water Quality
Analyzer

A practical guide to online water quality analyzer, covering the reader intent, the
relationship to online water quality analyzer, 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 landscape of modern industrial automation, the transition from manual
laboratory sampling to real-time monitoring has become a prerequisite for
operational efficiency and regulatory compliance. An online water quality analyzer
serves as the critical interface between chemical process variables and the control
system, providing continuous data streams that allow for immediate corrective
actions. Whether in municipal wastewater treatment, high-purity pharmaceutical
water production, or cooling tower management, these instruments ensure that
water chemistry remains within specified safety and performance boundaries.

For process engineers, selecting an online water quality analyzer requires an
understanding of both the electrochemical principles of the sensors and the
physical environment of the installation. This guide explores the technical
foundations of water quality monitoring and how it integrates with broader
instrumentation strategies, including the level measurement solutions found on our
Main Page.

Core Measurement Principles of Water Quality
Sensors

Online water quality analyzers are typically modular systems consisting of a sensor
(or probe) and a transmitter (the electronic unit that processes the signal). The
measurement principle varies significantly depending on the parameter being
monitored.

|Electrochemical Sensors (pH and ORP)

The most common online measurements are pH and Oxidation-Reduction Potential
(ORP). These sensors operate on the potentiometric principle. A pH probe
measures the voltage difference between a glass sensing electrode and a
reference electrode. This voltage is proportional to the hydrogen ion activity in the
liquid, as defined by the Nernst equation. ORP sensors function similarly but use a
noble metal electrode (usually platinum or gold) to measure the overall
electron-donating or electron-accepting capacity of the solution, which is vital for
monitoring disinfection processes like chlorination.
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| Conductivity and TDS

Conductivity measurement quantifies the ability of water to conduct an electrical
current, which is directly related to the concentration of dissolved ionic species
(Total Dissolved Solids or TDS).

1. Contacting Conductivity: Uses two or four metal electrodes in direct contact with
the fluid. It is highly accurate for low-conductivity applications like deionized water.

2. Inductive (Toroidal) Conductivity: Uses encapsulated coils to induce a current in
the liquid. Since the sensors do not have exposed electrodes, they are ideal for
high-conductivity, corrosive, or fouling-prone fluids like brine or wastewater.

| Optical Sensors (Turbidity and Dissolved Oxygen)

Optical measurement principles are used for parameters that interact with light.

Turbidity: Measured using the Nephelometric principle, where a light beam is sent
into the water and the amount of light scattered at a 90-degree angle by
suspended particles is detected. For high-solids environments, backscatter
technology is often preferred.

Dissolved Oxygen (DO): While traditional DO sensors were amperometric
(polarographic), modern online analyzers increasingly use optical fluorescence
guenching. A sensor film is excited by blue light, and the rate at which the
fluorescence is "quenched" by oxygen molecules is measured to determine the DO
concentration.

The Synergy Between Level Measurement and Water
Quality Analysis

In practical industrial applications, water quality data is rarely used in isolation.

There is a fundamental relationship between the volume of a liquid (level) and its
chemical concentration.
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Welk, as a professional manufacturer of industrial level measurement instruments,
recognizes that accurate level data is the foundation for effective water quality
management. For instance, in a chemical dosing tank, a hydrostatic level
transmitter or an ultrasonic level sensor provides the volume data necessary to
calculate the exact amount of reagent required to adjust the pH or ORP to a target
setpoint.

Furthermore, level instrumentation acts as a safeguard for water quality probes.
Most online water quality sensors must remain submerged to prevent the sensing
membrane from drying out or to avoid inaccurate readings caused by air exposure.
Integrating level switches or continuous level meters from the Main Page into the
control logic ensures that analyzers are only active when the liquid level is
sufficient, protecting sensitive equipment from damage.

| Key Selection Criteria for Online Analyzers

When specifying an online water quality analyzer, engineers must evaluate several
technical factors to ensure long-term reliability:

1. Measurement Range and Resolution: The instrument must be capable of
measuring both the standard operating range and potential excursion peaks. For
example, a conductivity sensor for cooling water might need a range of 0-5000
MS/cm, whereas a boiler feed water application requires a range of 0-20 uS/cm.

2. Temperature Compensation: Chemical properties like pH and conductivity are
highly temperature-dependent. An analyzer must include an integrated Pt100 or
Pt1000 temperature sensor to provide automatic temperature compensation
(ATC).

3. Output and Communication: In the era of Industry 4.0, 4-20mA analog outputs
are often supplemented by digital protocols such as Modbus RTU, Profibus, or
HART, allowing for remote diagnostics and calibration data tracking.

4. Wetted Materials: The sensor body and seals must be chemically compatible
with the process fluid. Common materials include PVC, PVDF, Stainless Steel
(316L), and various elastomers like FKM (Viton) or EPDM.

| Practical Selection Table for Common Parameters
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Parameter

pH

Conductivity

Turbidity

Dissolved Oxygen

ORP

Residual Chlorine

Common Principle

Potentiometric

Inductive/Contacting

Nephelometric (90°)

Optical

(Fluorescence)

Potentiometric

Amperometric

Typical Range

0-14 pH

0.05 pS/cm - 2 S/cm

0-4000 NTU

0-20 mg/L

-2000 to +2000 mV

0-5 mg/L

Online Water Quality Analyzer

Application

Example

Neutralization tanks,
Cooling towers

Reverse Osmosis,
Chemical
concentration

Drinking water, Filter
monitoring

Aeration basins,
Aquaculture

Cyanide destruction,
Chlorine dosing

Disinfection, Cooling
water loops

| Installation and Maintenance Guidelines

The accuracy of an online water quality analyzer is often determined more by its

installation than its factory specifications.

| Positioning and Flow

Sensors should be installed in locations where the liquid is well-mixed and
representative of the entire volume. In pipe installations, the probe should be
positioned on the side or bottom (if ho sediment is present) to ensure it remains
flooded. For turbidity and DO sensors, avoiding air bubbles is critical, as bubbles
can be misread as suspended solids or high oxygen levels. Flow cells are often
used to maintain a constant, low-velocity flow across the sensor face.
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| Cable Management

Because electrochemical sensors produce very high-impedance, low-voltage
signals, cable length and shielding are paramount. Using specialized low-noise
coaxial cables and keeping them away from high-voltage power lines prevents
electromagnetic interference (EMI) from distorting the readings.

| Maintenance and Calibration

Unlike level meters, which are often "set and forget," water quality sensors require
periodic maintenance.

Cleaning: Sensors in wastewater or oily environments may require automated
cleaning systems (e.g., compressed air blasts or ultrasonic cleaners) to prevent
fouling.

Calibration: Most sensors drift over time due to electrode aging or coating. A
monthly calibration against certified buffer solutions or a laboratory reference is
standard practice for pH and conductivity.

| Identifying Risks and Addressing Limitations

Engineers must be aware of the inherent limitations of online analysis to avoid
data misinterpretation:

Biofouling and Scaling: In biological reactors or hard water applications, film
buildup on the sensor can create a "micro-environment" that does not reflect the
bulk liquid quality. Regular inspection is required.

Chemical Interference: Certain ions can interfere with specific sensors. For
example, high concentrations of sodium can cause "sodium error" in pH electrodes
at very high pH levels (above 12 pH).

Response Time: While "online," some analyzers (especially those using reagents
for parameters like Silica or Phosphate) operate on a cycle time of 10-20 minutes.
This lag must be accounted for in the control loop tuning.
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| Frequently Asked Questions (FAQ)

Q: How often should | calibrate my online pH analyzer?

A: In relatively clean water, once a month is usually sufficient. In aggressive
chemical processes or wastewater, weekly calibration or even daily verification
may be necessary to maintain accuracy within £0.1 pH.

Q: Can one transmitter handle multiple parameters?

A: Yes, many modern multi-channel controllers can accept inputs from various
sensors (e.g., pH, Conductivity, and Temperature) simultaneously, reducing
installation costs and footprint.

Q: What is the difference between TDS and Conductivity?

A: Conductivity measures the electrical current flow. TDS is a calculated value
derived from conductivity using a conversion factor (typically between 0.5 and
0.7), representing the estimated mass of dissolved solids in mg/L.

Q: Do optical DO sensors require flow?

A: Unlike traditional membrane-style (Galvanic) sensors that consume oxygen
during measurement and require a minimum flow of roughly 0.3 m/s, optical DO
sensors do not consume oxygen and can measure accurately in stagnant water.

| Conclusion: Confirmations Before Procurement

Before finalizing the specification for an online water quality analyzer, the intended
audience should confirm the following:

1. Process Conditions: Verify the maximum pressure and temperature at the
installation point to ensure sensor housing compatibility.

2. Integration Requirements: Confirm if the existing PLC/SCADA system requires
analog (4-20mA) or digital communication.
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3. Maintenance Accessibility: Ensure the sensor is installed in a location where a
technician can safely remove it for cleaning and calibration.

4. Complementary Instrumentation: Determine if level measurement is required to
protect the sensors or to provide volume-based dosing calculations. For
high-quality level instrumentation, refer to the Main Page to explore suitable radar,
ultrasonic, or hydrostatic options.

By carefully matching the measurement principle to the application and ensuring
robust installation practices, industrial facilities can achieve reliable, real-time
insights into their water chemistry, leading to better process control and reduced
operational risk.
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