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 This characterization will allow software to predict 

accurately the performances of electrochemical cells with 
this electrolyte.

 This will assist in the development of a suitable electrolyte 
system for next-generation Lithium Metal Batteries.

 Further investigation into the transport properties of 
other alkali metal ions with FSI- would allow for direct 
comparison between properties whilst varying cation size.

Impact / Next steps

 t+
0 is the fractional contribution

of the cations to the total
conductivity, using the solvent
velocity as a reference.

 Found using the Hittorf method.

 t+
0 can then be calculated by t+

0

= 1 −
𝐹 ∆𝐶𝑠 𝑉

𝑄(1−𝐶𝑠ഥ𝑉𝑒)
[4]

 Derivation available here.

 This method presents challenges
due to the large electrolyte
volume.

 This method factors in solvent
velocity, making it more valid
than other methods which
assume this has no effect.
Further detail available here

Transference Number (t+
0)

 Represents how an electrolyte
responds to a concentration
gradient.

 Determined by applying a
constant current to a
symmetrical Li metal cell.

 The current oxidises lithium at
the anode and reduces it at the
cathode. Consequently a
concentration gradient forms.

 Cell is allowed to relax to
uniform concentration and the
OCV is monitored.

 The time constant of the OCV
decay can be used to find Dapp.

Apparent Diffusivity (Dapp)

 Determines the electrolyte’s
deviation from ideality.

 Performed by setting up two Li
metal electrodes against each
other, each with a different
electrolyte concentration.

 Glass frit between the two
chambers to allow ions to move
but prevents the concentrations
from equilibrating.

 Measuring the OCV of a test
concentration against a
reference concentration
determines the divergence from
ideality at each concentration.
From this χM can be
calculated.[2][3]

Thermodynamic Factor (𝝌𝑴) 
EIS

 Represents how the electrolyte
responds to a potential gradient
in the cell. It is inversely
proportional to the resistance of
the electrolyte.

 Measured by Electrochemical
Impedance Spectroscopy which
investigates the current
response to an applied
alternating voltage.

 Use of blocking (platinum)
electrodes prevents all other
interfacial processes from taking
place.

 Further information on EIS
available here and here.

Ionic Conductivity (κ)

Key Properties
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Key Equations

 Impedance (Z)– Voltage divided by Current – analogous to resistance in a DC circuit, but Z can have 
real and imaginary parts due to phase differences in the current and voltage signals.

 OCV – Open circuit voltage – the voltage measured of a cell when no current is applied.

Key Terms

 This project aimed to determine these properties of the 
salt Lithium Bis(Fluorosulfonyl)imide in 1,2-
dimethoxyethane (LiFSI in DME) at concentrations 
ranging from 0.25m to 2m.

Motivation

Lithium metal batteries are an area of great interest for research, due to their low electrode potential and very high 
theoretical specific/volumetric capacities. It is necessary to find an electrolyte to pair with the Li metal anode, that is 
chemically stable against it and retains good transport properties. Through the use of electrochemical techniques, these 
properties can be determined for each electrolyte, which will enable direct comparison of electrolytes and facilitate the 
search for the optimal electrolyte composition for the next generation Lithium metal cells.
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