WELK | REFERENCE GUIDE

Liquid Analyzer Systems

A practical guide to liquid analyzer systems, covering the reader intent, the
relationship to liquid analyzer systems, 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 industrial process control, liquid analyzer systems serve as the
critical "eyes" for chemical composition and water quality. While level
measurement instruments determine the quantity of a medium within a vessel,
liguid analyzers provide the qualitative data necessary for safety, environmental
compliance, and process efficiency. These systems are integral to industries
ranging from municipal water treatment and power generation to complex
chemical manufacturing and pharmaceutical production.

Understanding the technical nuances of liquid analyzer systems is essential for
plant engineers and system integrators. This guide explores the fundamental
measurement principles, selection criteria, and installation best practices for these
sophisticated instruments, while highlighting their synergy with industrial level
measurement solutions found on our Main Page.

| Fundamental Principles of Liquid Analysis

Liquid analyzer systems operate on various physical and chemical principles
depending on the parameter being measured. The most common industrial
measurements include pH, oxidation-reduction potential (ORP), conductivity,
dissolved oxygen (DO), and turbidity.

|EIectrochemicaI Sensors (pH and ORP)

Most pH and ORP measurements rely on potentiometric principles. A pH sensor
typically consists of a glass electrode with a hydrogen-ion-sensitive membrane and
a reference electrode. When immersed in a liquid, a millivolt potential develops
across the glass membrane relative to the reference electrode. This potential is
proportional to the hydrogen ion concentration (pH) of the liquid, governed by the
Nernst equation. ORP sensors work similarly but use a noble metal electrode
(usually platinum or gold) to measure the total electron-shifting capacity of the
solution, which is critical in disinfection and wastewater treatment.
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| Conductivity Measurement

Conductivity measures a liquid's ability to conduct an electrical current, which is
directly related to the concentration of dissolved ions. There are two primary
methods:

1. Contacting Conductivity: Two or more electrodes are in direct contact with the
liquid. This is highly sensitive and ideal for pure water applications.

2. Inductive (Toroidal) Conductivity: This method uses two wire-wound metal
toroids encased in a plastic body. One coil induces an electric current in the liquid,
and the second coil detects the strength of that current. Since the sensors do not
touch the process fluid, they are highly resistant to fouling and corrosion, making
them suitable for heavy industrial use.

| Optical Sensing (Turbidity and Dissolved Oxygen)

Optical liquid analyzer systems use light interaction to determine concentrations.
Turbidity sensors measure the scattering of light (usually at a 90-degree angle,
known as nephelometry) caused by suspended solids. Dissolved oxygen can also
be measured optically through fluorescence quenching, where a sensor emits blue
light that excites a fluorescent layer; the presence of oxygen "quenches" this
fluorescence at a rate proportional to the oxygen concentration.

| Integration with Industrial Level Measurement

In practical engineering, liquid analysis rarely exists in a vacuum. Effective process
control requires a holistic view of the tank or pipe. For instance, in a chemical
neutralization tank, the liquid analyzer system monitors the pH levels to control
reagent dosing, while a radar or ultrasonic level meter ensures the tank does not
overflow and that there is sufficient volume for the reaction to occur.
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Welk provides the robust level measurement infrastructure—including radar level
meters and hydrostatic transmitters—that supports these analyzer systems. By
combining accurate level data with real-time liquid analysis, operators can
automate complex batch processes and minimize chemical waste. For a
comprehensive overview of the level sensing technologies that complement these
analyzer systems, visit the Main Page.

| Key Evaluation Criteria for Selection

Choosing the right liquid analyzer system requires a detailed analysis of the
process environment. Engineers should evaluate the following factors:

Chemical Compatibility: The wetted materials of the sensor (e.g., PEEK, Teflon,
Stainless Steel 316L, or specialized glass) must withstand the corrosivity of the
process fluid.

Measurement Range and Sensitivity: A sensor designed for ultrapure water (low
conductivity) will not function correctly in concentrated brine.

Temperature and Pressure: Most liquid analyzers have specific operating limits.
High temperatures (above 100°C) can rapidly degrade pH glass membranes, while
high pressures (above 10 bar / 145 psi) may require specialized retractable
housings.

Maintenance Requirements: Systems in "dirty" applications, such as wastewater
influent, require frequent cleaning. Selecting a system with self-cleaning
capabilities or an inductive sensor design can significantly reduce OpEx.

| Selection Comparison Table
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Parameter Sensor Type Typical Maintenance
Application Level

pH Glass Electrode Water High Fragile glass,
treatment, (Calibration/Cleaninfguling
Chemical

Conductivity Contacting Boiler feed Low Not for coating
water, RO liquids

Conductivity Toroidal Chemical Very Low Lower
processing, sensitivity in
Brine pure water

Dissolved Optical Aeration tanks, Medium Cap

Oxygen Aquaculture replacement

needed

Turbidity Nephelometric Filter Medium Optical window
monitoring, fouling
Effluent

| Installation Considerations

Proper installation is the single most important factor in ensuring the longevity and
accuracy of liquid analyzer systems.

1. Sensor Placement: Sensors should be installed in a location where they are
constantly submerged in the liquid. In pipe installations, this usually means placing
the sensor on the side or bottom of the pipe, or in a U-trap, to prevent air pockets.

2. Flow Velocity: Many sensors require a minimum flow to ensure a representative
sample, but excessively high velocity (above 3 m/s) can cause cavitation or
physical damage to delicate membranes.

3. Accessibility: Analyzers require periodic calibration. Sensors should be installed
in locations that are easily accessible to technicians, or equipped with retractable
"hot-tap" assemblies that allow for removal without shutting down the process line.

4. Cable Management: Because many liquid analyzer signals (especially pH) are
high-impedance and low-voltage, they are susceptible to electromagnetic
interference (EMI). Use shielded cables and keep signal lines away from
high-power motor cables.
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| Common Risks and Limitations

While liquid analyzer systems are powerful, they are not without challenges.
Engineers must account for the following risks:

Sensor Fouling: In many industrial applications, fats, oils, greases, or mineral
scales can coat the sensor surface. This leads to "sluggish" response times and
measurement drift. Regular cleaning cycles are mandatory.

Temperature Compensation: Liquid properties change with temperature. For
example, the conductivity of water increases by approximately 2% for every 1°C
rise. High-quality systems must include integrated temperature sensors (like Pt100
or Pt1000) to provide compensated readings.

Reference Junction Depletion: In pH sensors, the reference electrolyte eventually
depletes or becomes contaminated (poisoned) by the process fluid. This is a
common cause of sensor failure in the chemical industry.

| Information Confirmation for Projects

Before finalizing a liquid analyzer system procurement, project stakeholders should
confirm the following technical details:

1. Process Fluid Composition: Are there trace chemicals that might "poison" the
sensor? (e.g., sulfides in pH measurement).

2. Output Requirements: Does the system need to output 4-20mA, HART, Modbus
RS485, or Profibus for integration with the plant PLC?

3. Hazardous Area Rating: Does the installation site require ATEX, IECEX, or Class |
Div 1 certification?

4. Integration with Level Data: How will the liquid quality data be synchronized with
the level data from tanks? Ensuring a unified data bus for both Welk level meters
and the analyzer systems simplifies the control logic.
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| Frequently Asked Questions (FAQs)

Q: How often should | calibrate my liquid analyzer?

A: Calibration frequency depends entirely on the application. In clean water, a pH
sensor might stay accurate for a month. In harsh chemical processes, weekly or

even daily calibration may be necessary. Always check for "drift" during the first

month of operation to establish a baseline.

Q: Can | use one transmitter for multiple sensors?

A: Yes, many modern multi-channel liquid analyzer systems allow for the
connection of two to four sensors (e.g., pH, Conductivity, and DO) to a single
transmitter, reducing installation costs and footprint.

Q: What is the difference between a sensor and a transmitter?

A: The sensor (or probe) is the component in contact with the liquid that generates
a raw signal. The transmitter (or analyzer) receives this signhal, converts it into a
readable value, compensates for temperature, and outputs a standardized signal
to the control system.

Q: How do | handle sensors in freezing conditions?

A: Liquid analyzer sensors should never be allowed to freeze, as the internal
electrolyte or glass membrane can be permanently damaged. In cold climates, use
heated enclosures or immersion assemblies located below the frost line.

By carefully selecting and maintaining liquid analyzer systems, industrial facilities
can ensure higher product quality and safer operations. For professional-grade
level measurement instruments that work alongside these systems, explore the
solutions available on our Main Page.
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