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Understanding lonic Conductivity and its Critical
Role in Battery Electrolyte Performance

Conductivity is a critical parameter for assessing battery electrolyte health

and performance.

lonic conductivity is a fundamental property that
governs the movement of charge carriers within an
electrolyte. In electrochemical energy storage
systems, conductivity plays a critical role in
determining electrolyte performance, material
stability, and diagnostic metrics. Deviations in
conductivity can indicate degradation,
contamination, or formulation inconsistencies. This
application note introduces the principles of
conductivity profiling using a platinum electrode
probe and emphasizes its importance in battery
electrolyte evaluation.

Introduction

lonic Conductivity (o), the reciprocal of resistivity
and expressed in units of millisiemens per
centimeter (mS/cm), reflects an electrolyte’s ability
to transport electrical current via ions. This is
primarily governed by the type and concentration
of dissolved ions. A common electrolyte salt in
lithium-ion batteries is lithium hexafluorophosphate
(LiPFs), where the lithium ions (Li*) and
hexafluorophosphate ions (PF,") are evaluated:

LiPFs — Li* + PF

In lithium-ion batteries, the electrolyte acts as an
ionic conductor connecting the anode and cathode,
enabling lithium-ion transport during charge and
discharge cycles. The effectiveness of this
transport process is strongly influenced by the
electrolyte’s ionic conductivity, making it a critical
parameter in battery design and optimization. Both
ion concentration and mobility are affected by the
solvent properties, temperature, and the presence
of additives or impurities. Therefore, any change in
the electrolyte’'s total composition — such as

solvent decomposition, salt breakdown, or the
accidental or deliberate introduction of impurities
or additives — will be reflected in its conductivity
profile.

Experimental

Three LiPF-based electrolytes formulated with
commonly used carbonate solvent blends
containing EC, DEC, and/or DMC were evaluated.
Conductivity measurements were obtained in
triplicate using a glass body platinum-electrode
conductivity probe with automatic temperature
compensation. This probe is tailored for non-
aqueous electrolytes to ensure chemical resistance
and the use of small sample size (2 mL). The data
was collected to create a conductivity profile that
serves as a baseline to conduct further
investigations into quality control and/or material
selection.

Results and Discussion

The average conductivity values were measured
and displayed in Table 1 as 7.7 mS/cm (Electrolyte
1), 7.0 mS/cm (Electrolyte 2), and 6.2 mS/cm
(Electrolyte 3). They are reported as 25°C-
corrected values by implementing automatic
temperature compensation.

Table 1: Measured average conductivity values (mS/cm)
corresponding to electrolyte IDs 1, 2, and 3

Electrolyte ID Conductivity (mS/cm)

1 7.7
2 7.0
3 6.2




The data demonstrates that conductivity profiling is
a valuable tool to monitor material consistency and
ensure appropriate storage and handling procedures
are in place. It is also an important tool to detect
formulation variations and guide both electrolyte
and cell development.

Conclusion

Conductivity is a critical parameter for assessing
battery electrolyte health and performance. It is
more than a material specification—it serves as a
real time indicator of chemical integrity,
contamination, and aging. Integrating conductivity
profiling into standard diagnostic workflows supports
quality control, enables a deeper understanding of
electrolyte behavior under storage and operating
conditions, and helps advance lithium-ion and next-
generation battery technologies.

Contact us today to learn how we can help you with
your next project.
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