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Abstract Motivations
* The need to move towards a more electrical future and the subsequent increase in demand for Li

ion batteries (LIBs) has increased research into improving the efficiency, safety and capacity of
LIBs.

= This is especially important in the automotive industry, where electric vehicles require batteries

with long range, long cycle lives, and fast charging times. Advancements are often countered by ¢ ion: How d i h c ‘
] °
increases in resistance and battery capacity fade. ey question: How do we improve the performance o

= |n this study, Galvanostatic Intermittent Titration Technique (GITT) is used over the course of 160 batte:u(eis. >0 ::'at EVs are as convenient for everyday use as
ageing cycles at various C-rates to explore resistance-based issues. petrol/diesel:

Methods

GITT test: a type of electrochemical test. A cell is supplied with alternating periods of rest

and positive (charging)/negative (discharging) current pulses. The evolution of voltage and PL-703562-10C
current over time is measured. .

= Key issue: degradation, i.e. resistance and capacity fade,
increases with faster charging. This issue is exacerbated as the
cell ages. Therefore, creating safe and efficient fast-charging
EVs has been a great challenge in the automotive industry.

1. Ageing cycles
 1CC-rate 21300mA of current
supplied
 0.5C C-rate = 650mA of current

= Several tests at different C-rates* (0.5C and 1C) were carried out over 160 ageing cycles to
calculate the battery’s ohmic resistance, according to equation [1]:

supplied
20 ageing cycles (full battery charge
and discharge) at either 1C or 0.5C.
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» GITT tests from 0-100% state-of-charge (SOC)* without ageing and after 160 cycles
of ageing at both 0.5C & 1C

An analogous test is the HPPC test. This supplying a cell with rapid discharging and
regeneration pulses from 0-100% SOC*. The evolution of voltage and current over time is
measured.

Both the GITT and HPC test were researched however the GITT test was chosen for this study
as it is more efficient for the internship timescale and provides more datapoints across state of

2. GITT test
e Current pulse period: 2-minute
pulses of 650mA.
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Figure 1 — example GITT profile cell characteristics often don’t exceed 70% during

rapid charge.

C-rate = charging rate of the battery. 1C = full charge within an hour; 0.5C = full charge in 2 hours

GITT results and observations Conclusions and next steps
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* Interpretation: enhanced electrolyte decomposition and SEl formation
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Figure 6 — Discharging resistance vs time after 160 cycles Figure 7 — Discharging resistance vs time after 160 cycles
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