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Part I Supporting Figures
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Fig. S1 XRD patterns of LMFP, LMFP-Mg, LMFP-Ti, and LMFP-Mg/Ti.
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Fig. S2 XRD refinement results of LMFP, LMFP-Mg, LMFP-Ti, and LMFP-Mg/Ti.



10.3901 =
10.3881 \.

10.386- —

a-axis (A)

6.0578 "TT———.

2 \
=~ 6.0576 .
o
x
3 6.0574 \
L0

6.0572

4.72501
2 ] |
= 47248 \.
? 4.7246 \I
[&]

4.7244] \.

297.61—
S 2975 \
(] A "
e 2074
3 297.3- .
o .
p

297.21 \. N
Q &
Q W Q’ &
OIS & 3
~J N = \$§

Fig. S3 Refined cell parameters of both a, b, ¢, and v for LMFP, LMFP-Mg, LMFP-Ti, and LMFP-

Mg/Ti.
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Fig. S4 The structural diagram of the elongation of the Li-O bonds.
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Fig. S5 The schematic of crystal plane.
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Fig. S6 The FT-IR spectroscopy of LMFP, LMFP-Mg, LMFP-Ti and LMFP-Mg/Ti.
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Fig. S7 The SEM images of (a, b, c) LMFP, (d, e, f) LMFP-Mg, (g, h, i) LMFP-Ti, and (j, k, 1) LMFP-

Mg/Ti at different resolutions and their particle size analysis.
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Fig. S8 Overpotential of Mn plateau for LFMP and LMFP-Mg/Ti at different current rates.
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Fig. S9 The cycle performance of LMFP and LMFP-Mg/Ti at 1 C.

200

2544V 55°C 1C
| 147 mAh g
93.5%

143 mAh g = ‘

01 89.1%

-
[¢2]
(@]

—_
N

® | MFP-Mg/Ti
e | MFP

Capacity (mAh g)
B~ [0
==

0 100 200 300 400 500
Cycle Number

Fig. S10 The cycle performance of LMFP and LMFP-Mg/Ti at 55 °C.



Fig. S11 The rate performance of cathode with different Mg?* and Ti*" contents.
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Fig. S12 The linear relationship of Z' versus ©'? in the low-frequency region for LFMP, LMFP-Mg,

Fig. S13 CV curves of (a) LMFP, (b) LMFP-Mg, (c) LMFP-Ti, and (d) LMFP-Mg/Ti at various sweep
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Fig. S14 Electronic conductivity of the LMFP, LMFP-Mg, LMFP-Ti and LMFP-Mg/Ti.
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Fig. S15 Nyquist curves of (a) LMFP and (b) LMFP-Mg/Ti before and after cycling.

Fig. S16 SEM images of (a) LMFP-Mg/Ti and (b) LMFP after 1000 cycles at 3 C.



Part II: Supporting Tables

Table S1 Lattice parameters obtained from XRD Rietveld refinements.

Samples a b c v Ryp%0
LMFP 10.38997 6.05783 4.72492 297.561 8.01
LMFP-Mg 10.38786 6.05778 4.72471 297.414 7.82
LMFP-Ti 10.38635 6.05762 4.72457 297.286 7.56
LMFP-Mg/Ti 10.38576 6.05723 4.72436 297.205 7.54

Table S2 ICP results for LMFP-Co/Na.

Elements Mn Fe Mg Ti

LMFP-Mg/Ti 59.1% 39.3% 0.98% 0.47%

Table S3 Electrochemical performance and cycle stability of LMFP cathodes reported in the literature.

Samples Voltage(V) Cycle performance Reference
LMFP-Mg/Ti 2.5-44V  94.6% (3 C, 1000 cycles) This work
LMFP-700 °C 2.5-4.4V 91.1% (0.5 C 300 cycles) 1

LMFP/C-Fe 2.0-4.5 93.8% (0.5 C 300 cycles) 2
Mg/Ni-LMFP/C 2543V 95% (1 C 1000 cycles) 3
LMFP-2 2.0-45V 93.7% (1 C 300 cycles) 4
LMFP-BASE-9 2542V  92.9% (0.5 C 200 cycles) 5
LMFP/C 2.0-45V  81.7% (0.1 C 100 cycles) 6
LFMP-0.75%LiBOB 2545V 95.3% (1 C 200 cycles) 7

LFMP/C+R-LCO 2743V 95.2% (1 C 100 cycles) 8
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