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Figure S1: SEM image of the pristine LFMT sample prepared via sol—gel route and calcination at
low temperature
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Figure S2(I): Impedance spectrum of a LFMT c pellet, recorded/obtained at 100°C
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Figure S2(II): Electron transference numbers, #.°, vs T, as calculated by the respective Nyquist
plots
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Figure S3(I): (Back-scattered) SEM images of the LFMT electrodes pre- and post-cycling

Pre-Cycling Post-Cycling
w AR N N A I\ .f\ / \,A. - A

T _ .

e - Al
—— LFMTa
—— LFMTb
—— LFMTc
—— LFMTd

o- Al
—— LFMTa
—— LFMT b
——— LFMTc

o LFMTd
s

|
50

14 (220)
(311)
1 C222)
(400)
.
L\ (511) (333)
(440)
(111)
1-% (220)
(311)
% (222)
(;1400)
[ ]
—X(511)(333)
— "% (440)

Intensity (arb.un.)
l (112) %
Intensity (arb.un.)

N
o
w
o
N
o
[
=]
o |
=]
N
o
w
o
N
o
[+]
[=]

N

>
N
>

Figure S3(II): XRD patterns of the pre-cycled (left) and post-cycled LFMT electrodes (right). The
star @ in plots indicates the Al signal coming from the current collector.
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Figure S4: Voltage profiles of the 2" (solid line) and 5™ (dotted line) cycles at each investigated

C rate-
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Figure S5(I): 1% Delithiation Capacity (blue) and Lithium stoichiometry, x, (red) as a function of
the Li/Mn molar ratio in LFMTa-d cathodes.

250 -
A O LFMT a (Discharge)
A LFMT b (Discharge)
o <& LFMT c (Discharge)
— 1 O LFMT d (Discharge)
'© 200 - © A
ey
g o
> M 6
® 150 -
Q
©
o |
o
g | 6
8 100
Q i
n = o
50 =
T T T T T
0.08C 0.125C 0.25C 0.5C 1C
Crate

Figure S5(II): Discharge Capacity behavior as a function of Crae in LFMTa-d cathodes.
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Figure S6(I): dQ/dV plots of LFMTa cathode with LP30 + 4% (wt%) of Succinic Anhydride as
electrolyte
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Figure S6(II): Galvanostatic cycling at different Crace 0f the cell LFMTa/electrolyte/Li.
Electrolyte: LiPFs 1.0M in EC/DMC (1/1 v/v) + 4% (cyano/yellow) and 6% (wt %) (blue/red) of
Succinic Anhydride.
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Figure S7: (I) Ti L2 3-edges of sample LFMTc at OCV (blue line). The red bars are the multiplets
calculated by means of the XTM4XAS program !, including crystal field, charge transfer, and spin—
orbit coupling effects and assuming Ti in Oh environment; (II) XANES spectra at the Fe L, 3-edges

of LFMTc at OCV (blue line) and Fe;Os (pink line), taken as reference.
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Figure S8: Rietveld refinements of specimen LFMTc discharged at 1.5 V after (I) 5, (IT) 10 and

(IIT) 60 electrochemical cycles, plotted full range and zoomed into different regions. Empty dots:

experimental data, red solid line: calculated profile, blue solid line: difference curve. Full cycles
highlight the signal of the Al support of the electrode.
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Figure S9: EDX TMs mapping images of the cathodes frozen at OCV, delithiated at 4.8 V and
lithiated at 1.5 V at different selected cycles.
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ir.r(A) ir.o(A)
Lit 0.59 0.76
Fe3* 0.49 0.645
Mn3* - 0.645
Mn** 0.39 0.53
Ti* 0.42 0.605
Mn?* 0.66 0.83

Table S1: Ionic radii of the species of interest in tetrahedral (IV) and octahedral (VI) coordination
according to Shannon. 2
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