What Unit Is Conductivity
Measured in

A practical guide to what unit is conductivity measured in, covering the reader
intent, the relationship to what unit is conductivity measured in, 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 field of industrial process control and liquid level management,
understanding the electrical properties of a medium is essential for selecting the
correct instrumentation. One of the most critical parameters is electrical
conductivity. For engineers and technicians, the question of "what unit is
conductivity measured in" is not merely academic; it dictates the calibration of
sensors, the interpretation of water quality data, and the reliability of level
detection systems. This guide provides a comprehensive technical overview of
conductivity units, measurement principles, and their practical application in
industrial level sensing.

Understanding the Principle of Electrical
Conductivity

Before addressing the specific units, it is necessary to define what is being
measured. Electrical conductivity ($0%) is the measure of a material's ability to
allow the flow of an electric current. In aqueous solutions, this current is carried by
dissolved ions—such as chloride, sodium, and calcium—rather than by free
electrons as in metallic conductors.

The measurement is based on Ohm’s Law ($V = | x R$). In a typical conductivity
sensor, two or more electrodes are placed in the liquid. A known alternating
voltage is applied to the electrodes, and the resulting current is measured. The
resistance ($R$) of the liquid is calculated, and its reciprocal, conductance ($G$%$), is
derived.

Conductance is measured in Siemens ($5$), formerly known as the "mho" (ohm
spelled backwards). However, conductance is dependent on the geometry of the
sensor (the distance between electrodes and their surface area). To provide a
standardized value that is independent of the sensor design, we use "conductivity,"
which factors in the sensor's physical dimensions, known as the cell constant

($K$3).
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| The Primary Units of Conductivity Measurement

When determining what unit is conductivity measured in, the International System
of Units (SI) provides the standard, but industrial practice often utilizes sub-units
for better resolution in specific applications.

| 1. Siemens per Meter (S/m)

This is the official Sl unit for conductivity. In large-scale industrial or environmental
monitoring, S/m provides a macro-level view of the liquid's conductive properties.
However, because most industrial fluids (excluding highly concentrated acids or
liquid metals) have relatively low conductivity, this unit is often too large for
practical daily use.

|2. Microsiemens per Centimeter (US/cm)

This is the most common unit encountered in water treatment and general process
industries. It is used for measuring the purity of water. For example, distilled water
typically falls within the 0.5 to 5.0 uS/cm range.

|3. Millisiemens per Centimeter (mS/cm)

For more conductive liquids, such as seawater, wastewater, or chemical process
fluids, millisiemens per centimeter is the standard.

Conversion Table for Conductivity Units:
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S/m mS/cm 10
S/m MS/cm 10,000
mS/cm puS/cm 1,000
HS/cm mS/cm 0.001
mS/cm S/m 0.1

| 4. Resistivity: The Reciprocal Unit

In high-purity water applications (such as semiconductor manufacturing or
pharmaceutical processing), it is more common to measure resistivity rather than
conductivity. Resistivity is the mathematical reciprocal of conductivity. The unit
used is the Ohm-centimeter (Q:cm), typically expressed as Megohm-centimeters
(MQ-cm). A conductivity of 0.055 uS/cm corresponds to a resistivity of 18.2 MQ-cm,
which is the theoretical limit of pure water.

|The Importance of the Cell Constant (K)

To understand why we use units like pS/cm instead of just Siemens, one must
understand the cell constant. The cell constant is defined as the ratio of the
distance ($L$) between the electrodes to the area ($A%$) of the electrodes ($K =
L/A%).

Low Cell Constants (e.g., K=0.1): Used for low-conductivity liquids (pure water)
because the electrodes are closer together or have a larger surface area,
providing a stronger signal.

High Cell Constants (e.g., K=1.0 or K=10): Used for high-conductivity liquids
(wastewater, chemicals) to prevent the sensor from being overwhelmed by the
current flow.
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The measured conductance ($G$) is multiplied by the cell constant ($K$) to arrive
at the conductivity value ($C = G x K$). This is why the unit is expressed as "per
centimeter" or "per meter."

| Conductivity in Industrial Level Measurement

In the context of level measurement, conductivity is the fundamental principle
behind Conductive Level Switches. These instruments are used to detect the
presence or absence of a liquid at a specific point in a tank or vessel.

| How Conductive Level Switches Work

Conductive level switches consist of a power supply, a controller, and one or more
electrode probes. When the liquid level rises and touches the probe, the liquid
completes an electrical circuit between the probe and the tank wall (if metal) or a
reference probe.

For these sensors to function, the liquid must have a minimum threshold of
conductivity, usually measured in uS/cm. If the liquid is too resistive (e.qg.,
deionized water or certain oils), the switch will not trigger because the current flow
is insufficient for the controller to detect.

Welk provides a range of industrial level measurement instruments, including
radar and ultrasonic sensors for non-contact needs, and specialized switches for
conductive media. For a full overview of available technologies, you may visit the
Main Page.

| Factors Affecting Conductivity Readings

When monitoring conductivity units in a B2B or industrial environment, several
variables can influence the accuracy of the data:
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1. Temperature: Conductivity is highly temperature-dependent. As temperature
increases, the mobility of ions in the solution increases, typically leading to a rise
in conductivity of about 2% per degree Celsius. Most modern industrial sensors
include an integrated temperature sensor (RTD) to provide Temperature
Compensated readings, usually referenced to 25°C.

2. lon Concentration: The relationship between the number of dissolved ions and
conductivity is generally linear at low concentrations. However, at very high
concentrations, the ions may begin to interfere with each other's movement,
causing the conductivity curve to flatten or even decrease.

3. Total Dissolved Solids (TDS): In water treatment, conductivity is often used as a
proxy for TDS. The unit for TDS is parts per million (ppm) or milligrams per liter
(mg/L). While they are related, the conversion factor varies depending on the
specific ions present in the water.

Selection Table: Conductivity Levels of Common
Industrial Fluids

Understanding the typical conductivity of your process fluid is the first step in
selecting the right sensor and understanding what unit is conductivity measured in
for your specific application.

Liquid Type Typical Conductivity Preferred Unit
Range

Ultrapure Water

Distilled Water

Tap Water

Wastewater

Seawater

10% Sulfuric Acid

0.055 pS/cm

0.5 - 5.0 pS/cm

50 - 800 uS/cm

500 - 5,000 pS/cm

50,000 pS/cm

430,000 pS/cm

puS/ecm (or MQ-cm)

pS/cm

HS/cm

HS/cm or mS/cm

mS/cm

mS/cm or S/m
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| Installation and Maintenance Considerations

To ensure that conductivity measurements remain accurate and that level
switches function correctly, proper installation is paramount.

Probe Placement: For conductive level switches, ensure that the probes are not
placed too close to the tank wall where buildup or "bridging" could occur. Bridging
creates a false conductive path, leading to a false-positive level signal.

Coating and Scaling: In many industrial processes, minerals or organic materials
can coat the electrodes. Since conductivity measurement relies on physical
contact with the liquid, a non-conductive coating (like oil or scale) will result in
artificially low conductivity readings or sensor failure.

Electrode Material: Choose electrode materials that are chemically compatible
with the process fluid. Common materials include 316L Stainless Steel, Titanium,
and Hastelloy. For level switches, the insulation of the probe must also withstand
the process temperature and pressure.

| Frequently Asked Questions

Q: Can | use a conductive level switch for oil level detection?

A: Generally, no. Most oils, hydrocarbons, and pure solvents are non-conductive
(with conductivity values near zero). For these applications, technologies like
radar, ultrasonic, or hydrostatic level transmitters are required.

Q: What is the difference between "Contacting" and "Inductive" conductivity
sensors?

A: Contacting sensors use metal electrodes that touch the liquid and are best for
low-conductivity applications. Inductive (or toroidal) sensors use two wire-wound
coils encased in a plastic housing; they measure conductivity via electromagnetic
induction and are ideal for highly corrosive or fouling liquids where metal
electrodes would degrade.

Q: Why does my conductivity meter show different units than my TDS meter?



What Unit Is Conductivity Measured in

A: Conductivity measures the ability to carry current, while TDS measures the
mass of dissolved solids. While they are related, they are not the same. A TDS
meter usually applies a conversion factor (typically 0.5 to 0.7) to a conductivity
measurement to estimate the ppm value.

| Summary for Engineering Selection

Identifying what unit is conductivity measured in is the foundation for accurate
process monitoring. Whether you are dealing with the minute uS/cm levels of
boiler feed water or the high mS/cm levels of chemical processing, the correct unit
ensures that your control systems receive meaningful data.

For level measurement specifically, conductivity serves as a reliable trigger for
point-level detection in conductive liquids. However, for continuous level
monitoring or for non-conductive media, engineers should evaluate alternative
technologies. Welk’s expertise in industrial automation provides the necessary
range of radar, ultrasonic, and hydrostatic solutions to complement
conductivity-based systems. By aligning the measurement technology with the
fluid's physical properties, facilities can achieve higher accuracy, reduced
maintenance, and improved safety in their operations.



