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Abstract: A button cell test used to obtain the open-circuit
potential ( OCP ) curves of lithium-ion battery electrodes
requires destructive disassembly of the battery, and the
battery is highly susceptible to contamination during the
process. To address this issue, a method utilizing a pseudo-
reference electrode to acquire the relative OCP curves of the
electrodes of lithium-ion batteries was proposed. In this
method, the lithium battery casing was used as a reference
electrode, and the relative OCP between the electrode and the
casing was directly measured through low-rate charge-
discharge tests. The method was experimentally validated
using commercial lithium titanate batteries, and the results
showed that the root mean square error (RMSE) between the
calculated and the actual measured battery voltages was only
4.2 mV. Moreover, the thermodynamic parameters identified
from the same batch of batteries decreased as the battery
capacity decayed. The experimental results confirm that the
pseudo-reference electrode method can obtain reliable relative
OCP curves without damaging the battery.

Key words: lithium-ion battery; reference electrode; open-

circuit potential curve; parameter identification
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Fig.1 Schematic diagram of the reference electrode
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Fig.2 Schematic diagram of pseudo-reference electrode
and actual battery
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Fig.3 Schematic diagram of dual water tank model
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Fig. 4 Schematic diagram of the relationship between
the OCP of the two poles and the OCV of the

battery in dual water tank model
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Tab.1 Main parameters of lithium titanate battery
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Fig.5 Experimental equipment
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Tab.3 Thermodynamic parameter identification results
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Tab.4 Diffusion constant identification results
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With the rapid development of the new energy
industry, lithium-ion batteries are widely used in
sectors such as electric vehicles and energy storage
stations.  Electrochemical models of lithium-ion
batteries can accurately estimate battery performance
by tracking changes in model parameters, but this

the of

parameters. Among these, the open-circuit potential

requires identification electrochemical
(OCP) curve of the battery’s electrodes is a crucial
parameter.

Obtaining the OCP curve requires disassembling
the battery, creating button cells with the active
materials from the electrodes and metallic lithium for
separate testing. During this process, the electrode
materials and electrolyte are easily contaminated,
leading to deviations between the measured and true
OCP curves. To address this issue, a method using a
pseudo-reference electrode to obtain relative OCP
curves was proposed. By using the battery case as a
reference electrode, OCP curves of both the positive
and negative electrodes relative to the case were
obtained.

First, the feasibility of the pseudo-reference
electrode method was demonstrated. The schematic
diagram of the pseudo-reference electrode and the
actual battery wiring diagram are shown in Fig.1.

Next, the feasibility of using the relative OCP

curves obtained by the pseudo-reference electrode

S3

Fig. 1 Schematic diagram of pseudo-reference electrode
and actual battery setup
method for battery model parameter identification was
verified. Calculations showed that the thermodynamic
parameters identified from the relative OCP curves
had a fixed proportional relationship with those
identified from the OCP curves, and the results for
solid-liquid ~ phase  diffusion  parameters were
unaffected. Considering that the characteristics of
batteries from the same batch were similar, it was
concluded that the relative OCP curves measured by

the
applicable to the same batch of batteries,

pseudo-reference  electrode  method — were
and
experiments were conducted to validate this result.
Finally, the relative OCP curves were applied to
the parameter identification of the dual-tank model
resulting in highly

The

parameters obtained from the identification process

and fractional-order model,

reliable parameter values. thermodynamic

could also effectively reflect the aging state of

different batteries.
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