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UNDERSTANDING
THE BASICS OF
SOLUTION
CONDUCTIVITY

Measuring the
conductivity of a
solution is a
fundamental technique
in chemistry,
environmental science,
water treatment, and
industrial processing.
Conductivity reveals
how well a solution can
carry an electrical
current, which directly
correlates to the

concentration  of
dissolved ions.
Whether you are
testing the purity of
water, monitoring
nutrient levels in
hydroponics, or
analyzing chemical
reactions, knowing
how to measure
conductivity of a
solution accurately is
essential.

At its core, conductivity
is the inverse of
resistivity. When
ions—such as sodium,
chloride, potassium, or
calcium—are present
in a liquid, they allow
electrons to  flow
through the solution.


https://app.ardentx.com/

Pure deionized water
has very low
conductivity because it
lacks free ions. As
salts, acids, or bases
dissolve, they release
charged particles,
increasing the
solution's ability to
conduct electricity.
This relationship makes
conductivity
measurement a quick,
reliable indicator of
total dissolved solids
(TDS) and ionic
strength.

Conductivity is
typically expressed in
microsiemens per
centimeter (uS/cm) or
millisiemens per
centimeter (mS/cm). In
ultra-pure water,
readings can be as low
as 0.055 uS/cm, while
seawater might exceed

when comparing
different solutions.

WHY MEASURE
CONDUCTIVITY?
KEY APPLICATIONS

The ability to measure
solution conductivity
has far-reaching
applications in
numerous fields. Here
are some common
scenarios where this
measurement is
critical:

e Water Quality
Testing -
Municipal water
systems,
wastewater
treatment plants,
and
environmental
monitoring rely
on conductivity
to detect
contaminants

50 mS/cm.

Understanding these and track salinity
units helps vyou changes. _
interpret  results * Hydroponics
correctly, especially and Agriculture
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- Growers
measure the
conductivity of
nutrient solutions
to ensure optimal
ion
concentrations
for plant uptake.

e Food and
Beverage
Industry -
Conductivity
sensors monitor
cleaning
processes (CIP)
and verify the
concentration of
ingredients like
brine or syrup.

e Laboratory
Research -
Chemists use
conductivity to
study reaction
kinetics,
determine
equivalence
points in
titrations, and
characterize
electrolytes.

e Aquaculture -

Maintaining
proper
conductivity in
fish tanks and
hatcheries is vital
for aquatic life
health.

In each case, accurate
measurement depends
on choosing the right
equipment and
following proper
procedures. Let us now
explore the tools and
techniques involved in
measuring
conductivity.

ESSENTIAL
EQUIPMENT FOR
CONDUCTIVITY
MEASUREMENT

To measure
conductivity of a
solution, you need a
conductivity meter
(sometimes called a
conductivity analyzer)
and a conductivity
probe (or sensor).
These instruments are



available in benchtop,
portable, and inline
designs depending on
the application.

Conductiv
ity Meters

A conductivity meter
applies an alternating
voltage across two
electrodes in the
probe, measures the
resulting current, and
calculates the
solution’s conductivity.
The meter displays the
reading in the chosen
unit. Modern meters
often include
automatic temperature
compensation (ATC),
data logging, and
calibration reminders.

Conductiv

ity Probes
and
Electrode
S

The probe contains two
or four metal
electrodes (usually
platinum, titanium, or
graphite) housed in a
protective casing. Two-
electrode probes are
common for general
purposes, while four-
electrode designs
reduce polarization
effects and are better
for high-conductivity
solutions. Probes also
contain a temperature
sensor (often a
thermistor) to enable
automatic
compensation.

When selecting a
probe, consider the
cell constant—a
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factor that relates the
physical geometry of
the electrodes to the
measured conductivity.
Common cell constants
are 0.1 (for low
conductivity), 1.0
(general purpose), and
10.0 (for high
conductivity). Using
the correct cell
constant ensures
accuracy across a
broad range of
samples.

STEP-BY-STEP
GUIDE: HOW TO
MEASURE
CONDUCTIVITY OF
A SOLUTION

Follow these steps to
obtain reliable
conductivity readings.
Each step ensures that
your measurement
reflects the true ionic
content of the solution,
free from errors caused
by temperature,
contamination, or
improper handling.

1.
Prepare
the
Solution
and
Equipme
nt

e Collect a
representative
samplein a
clean, dry
beaker. Avoid
introducing air
bubbles, as they
can interfere
with the probe.

e If the sample is
not at room
temperature,
allow it to
equilibrate or
plan to use



temperature
compensation.
¢ Rinse the
conductivity
probe with
deionized (Dl)
water and gently
blot dry with a
lint-free tissue.
Do not wipe the
electrodes
vigorously—this
can damage
sensitive
surfaces.

2.
Calibrate
the
Conductiv
ity Meter

Calibration is crucial for
accurate results. Use

(e.g., 84 uS/cm, 1413
puS/cm, 12.88 mS/cm)
that bracket your
expected sample
range.

1. Place the probe
into the first
standard solution
(lowest value)
and stir gently to
remove any
bubbles.

2. Allow the reading
to stabilize
(usually 30-60
seconds). Enter
the known value
into the meter
according to the
manufacturer’s
instructions.

3. Rinse the probe
with DI water,
blot dry, and
repeat with the
second standard
solution.

4. Some advanced
meters offer
automatic multi-

certified  conductivity .

standard solutions point
calibration—follo
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w the prompts
carefully.

5. After calibration,
verify by
measuring a
third standard if
available. If the
reading deviates
more than 2%
from the
expected value,
recalibrate.

Note: Proper
calibration eliminates
errors due to probe
aging and electrode
fouling.

3.
Measure
the
Sample

e Submerge the
probe in the
sample solution.
Ensure the

electrodes are
fully immersed
and no air
pockets are
trapped around
them.

Stir the probe
gently in the
solution to
ensure
homogeneity and
to dislodge any
bubbles.

Wait for the
reading to
stabilize. The
meter may show
a steady value
within a few
seconds; if using
a measurement
mode with
averaging, allow
up to a minute.
Record the
displayed
conductivity
value. If you
intend to
calculate TDS,
note the
conversion factor



used by your
meter
(commonly 0.5 to
0.7 for general
freshwater).

4. Post-
Measure
ment
Care

After each
measurement, rinse
the probe thoroughly
with DI water to
remove residual ions.
For long-term storage,
store the probe in a
storage solution
recommended by the
manufacturer (never
deionized water for
extended periods, as it
can damage the
electrode). Periodically
inspect electrodes for
scratches or fouling;
clean them with a mild

detergent or
specialized cleaning
solution as needed.

FACTORS THAT

AFFECT
CONDUCTIVITY
MEASUREMENT
ACCURACY

Even with perfect
technique, several
variables can influence
the measurement.
Recognizing these

allows you to adjust
your procedure
accordingly.

Effect on

Factor Conductivity

Mitigation
Use
automatic

Conductivity ~ temperature
increases by  compensation
Temperature approximately (ATC) or
2% per °C for measure at a
most solutions. reference
temperature
(25°C).
Different ions
have different
molar
conductivity
(e.g., H+ and
OH- move
faster than
large organic
ions).

Be aware that
conductivity
is not a direct
measure of
concentration
unless the ion
mixture is
known.

lon Type
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At low to
moderate
concentrations,

conductivity Select a

y A probe and
rises linearly cell constant
Concentration th;?centration; ?oprptrr?epriate
at very hig_h expected
concentrations, range.
ion pairing
reduces
conductivity.
At high Use a four-
conductivity, electrode
electrode probe or
Polarization  surfaces can  apply a
become higher
polarized, frequency AC
causing drift.  signal.
. Clean the
QOils, grease, or
orgtahnic films Eégglearly; use
I . oonthe a surfactant
ontamination electrode or enzymatic
e,
ADVANCED
TECHNIQUES:
CONDUCTIVITY
TITRATION AND
CONTINUOUS
MONITORING
Beyond single-point
measurements, how
to measure

conductivity of a
solution can involve
dynamic methods. For
instance, in a
conductivity titration,
you add a reagent and
record the change in
conductivity. This is
particularly useful for

determining the
endpoint of acid-base
or precipitation
reactions.

In continuous industrial
monitoring,
conductivity probes are
installed inline in
pipelines or reactors.
They provide real-time
data that can trigger
alarms, adjust
chemical dosing, or
control product quality.
These systems often
include transmitters
that convert the analog
conductivity signal into
a digital output for PLC
or SCADA integration.

TROUBLESHOOTIN
G COMMON
CONDUCTIVITY
MEASUREMENT
PROBLEMS

Even experienced
technicians encounter
issues. Here are typical
problems and how to
resolve them:



e Reading drifts
upward or
downward -
Check for air
bubbles,
temperature
instability, or
electrode fouling.
Recalibrate and
repeat.

e Reading is too
low - The cell
constant may be
mismatched
(e.g., using a
high-constant
probe for a low-
conductivity
sample). Also
verify that the
probe is fully
immersed.

e Reading is too
high - The
sample may be
contaminated, or
the probe may
need cleaning.
Recalibrate with
fresh standards.

¢ Meter shows
“overrange” or

10

“underrange” -
The conductivity
is outside the
measurement
range of the
instrument. Use
a different cell
constant or dilute
the sample (with
known dilution
factor) and
recalculate.

* Inconsistent
readings
between
samples -
Ensure the same
stirring
technique,
temperature
compensation
settings, and
probe depth are
used each time.

CONCLUSION

Learning how to
measure

conductivity of a
solution is a valuable
skill for scientists,
technicians, and
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hobbyists alike. By
understanding the
principles of ionic

conduction, selecting
the right equipment,

performing careful
calibration, and
accounting for

temperature and other
factors, you can obtain
accurate, reproducible
results. Whether you
are checking the
quality of drinking
water, optimizing a
hydroponic nutrient
mix, or conducting
research in a chemistry
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lab, conductivity
measurement offers a
rapid and reliable
window into the ionic
composition of your
sample.

Remember to maintain
your probe, use fresh
calibration standards,
and document your
procedures. With
practice, measuring
solution conductivity
becomes a
straightforward and
powerful analytical
technique.



