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Table. S1 Details of PIII process conditions.

Plasma generation conditions Ion implantation conditions

Sampl Pulse

ampie Process RE N, gas Implantation  iqth, ~ Frequency  Implantation
pressure  power  flow eneray (kV) (Hz) time (s)
(torr) (W) (sccm) (us)

LFP-N5 5
2.0x 107 300 30 3.0 500 60

LFP-N7 7

i : ----

Fig. S1 FE-SEM EDS mapping images for Fe, P, O and N of (a) LFP-N5 and (b) LFP-N7.
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Fig. S2 Rietveld refinement patterns of (a) LFP and (b) LFP-NS5.

Table S2. Cell parameters of LFP, LFP-N5 and LFP-N7 obtained from Rietveld refinement of
XRD.

Cell parameter
a b C volume (A) o B Y R, Ry
LFP 10.3176  6.0017  4.692 290.542 90 90 90 5.38 8.37
LFP-N5 10.3167 6.0009 4.6893 290.314 90 90 90 532 8.11
LFP-N7 103124 59973  4.6863 289.829 90 90 90 5.87 8.52
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Fig. S3 Li 1s and Fe 2p XPS core-level spectra of LFP, LFP-N5 and LFP-N7.
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Fig. S4 Galvanostatic charge-discharge curves of LFP and LFP-N5 at varies C-rate.
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Fig. SS Relationship between the C-rate and voltage gap of the charge/discharge voltage

plateau.

Table S3. EIS kinetic parameters of LFP, LFP-N5 and LFP-N7 electrode.

Rsf (ohm) R (ohm) Dy (cm?s™)
LEP 3.34 123.1 3.74x10

LEP-N5 3.57 104.6 5.43x10

LEP-N7 4.19 315 34610




Table S4 Rate performance of anion surface modification of LFP.

Sample Method Performance Ref.
Cl-doped LiFePO,/C solid-state reaction 105.3 mAh g!' @ 10C [1]
LiFe(PO4)o sFo/C co-precipitation reaction followed by 110 mAhg g @ 10C 2]
409703 high-temperature treatment g8
LiFePOs3 938F.062/C solid-state reaction 1023 mAh g!' @ 10C [3]
S-doped LiFePO, solvothermal method 112.7 mAhg g' @ 10C [4]
F-doped LiFePO4@N/B/F- 1164mAhg ' @5C
doped carbon hydrothermal method 71.3 mAh g' @15C [3]
Cl-doped LiFePO,/C carbothermal reduction route 110 mAh g' @ 10C [6]
LiFePON, thin films Reactive magnetron sputter deposition 100 mAh g!' @ 10C [7]
S-doped LiFePO, .
@N/S-doped C solvothermal method 121.26 mAhg' @5 C [8]
Lig94FePO3 ¢4Ny 16 sol—gel approaches- thermal nitridation ~60mAhg' @ 5C [9]
i plasma-immersion ion implantation 4 This
LFP-N7 (PIII) 128 mAhg g™! @10C work
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