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Abstract

Disordered rock salts (DRX) have the potential to replace current Ni and Co-based cathode materials, given their high energy
density as well as the cheap and abundant source of precursors, enhancing sustainablility in Lithium-ion batteries (LIB). Its
commercialization is impeded by detrimental short-range order (SRO) at the atomic level, which disrupts lithium percolation
channels and decreases performance In batteries. SRO Is promoted by high-temperature synthesis, which also limits F
substitution. Here we present a novel solution-based synthesis protocol to make Ti-Mn based DRXs at low temperatures,

Research questions
» Can a phase-pure material be obtained by solution-based synthesis?
» Can fluorination be achieved?

» Is It possible to control the SRO to enhance electrochemical properties? QLOMOMOOF
Figure 1: DRX crystal arrangement (Chen, D. et al., 2021).

Methods: Solution-based synthesis

Reactants: MnSOa, Ti-isopropoxide,

\ Precipitating agent: NaOH
Lithiation and fluorination: LiOH, LiF

Grinding
= : Dry|ng 2pm EQ:ﬁjao.;;V Ma oox SE2 IO—IMD&C 3 um EHT =10.00kVv Mag= 3.00KX SE2 IMD—IMC_JM&C
. =¥ / — WD= 87mm  |Probe= 200pA High Vacuum [Wumasser] LM ec — WD= 87mm  |Probe= 200pA HighVacuum [»[unasse]  LIMec
S * ‘ Figure 2: SEM images of LTMO-I (80% Mn) at 20 um and 3 um scale.
Figure 3: Co-precipitation to form precursors.
Results Fluorination
Phase purity » 10% fluorination can be achieved through the proposed synthesis method as
no LiF side phase has been detected with XRD.
» A DRX phase is obtained through the proposed protocol. » Low F content do not improve cycling performance.
»As the Mn concentration increases, MnOx impurity phases
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Figure 3: DRX phase at increasing Mn concentrations.
» Annealing at 1000 °C promotes the DRX phase. Conclusions & Future Work
—— LTM DRX reference —— LTMO-I (80% Mn) » A DRX phase is successfully synthesized at low temperatures and low Mn
o oo concentrations.
» Annealing at 1000 °C promotes the formation of a phase-pure DRX phase of
; samples with a high amount of Mn.
¥ » Ti-Mn DRX samples have been successfully fluorinated at low temperatures
= | T (°C) through a solution-based protocol. Higher levels of fluorination will be
i hest prismdpriesrmaretd Wesromar) St sttt Moot investigated to promote good SRO, thus Li percolation channels to improve
cycling performance.
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Figure 4: The effect of increasing annealing temperatures
on phase purity.



