Supporting information

NayFe3(PO4)2(P207)@C/TizC.Tx Hybrid Cathode Materials with

Enhanced Performances for Sodium-Ion Batteries

Figure S1 (a) SEM images of (a) TisAlCz powders, and (b) Ti3C2Tx powders.
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Figure S2 SEM images of (a) NFPP@C, (b)NFPP/MX, and (c) NFPP@MX.
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Figure S3 XRD patterns of Ti3C2Tx, NFPP@C and NFPP@MX.
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Figure S4 (a) Full XPS spectrum of NFPP@MX composite and corresponding XPS
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spectra of (b) O 1s region, (c) P 1s region, (d) Fe 2p region.
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Figure S5 CV curves of (a) NFPP/MX cathodes at various scanning rates (0.05, 0.08,

0.1, and 0.2 mV s-1) and (b) corresponding relationships between ip and vi2.
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Figure S6 (a) XRD pattern for CHC sample, (b) charge/discharge curves of CHC//Na
half cells at 50 mA g.



Note S1 Carbon content calculation process

The chemical formula is as follows:
C+02=CO2 (S1)
NasFe3(PO4)2P207+3/402=4/3NasFe2(POa4)3+1/6Fe203 (S2)
Assuming the mass of the composite is 1 g and the carbon content is x (base on mass), then
the composite is (1-x)NasFes3(PO4)2P207@xC. After calcination, the mass increase part is the
mass of Oz react with NasFe3(PO4)2P207 which can be written as
m(3/402) = (1-x) *M(3/40z2)/M(NasFe3(PO4)2207) (S3)
Considering the mass loss part is x, so 4.1 wt.% = x - m(3/40z) and x = 5.9 wt% is obtained.



Table S1. The calculated diffusion coefficients of the Na" ions (D) of NFPP@C,

NFPP/MX, and NFPP@MX.

Samples NFPP@C NPP/MX NFPP@MX
(D cm?s™) (Dcm? s (Dcm?s™)
Peak 1 3.35x10°12 5.25x10712 8.09x107!2
Peak 2 8.74x1071? 9.04x1071? 1.79x10!
Peak 3 3.43x1071? 4.40x10712 8.81x10°'?
Peak 4 4.40x10712 4.25x10712 9.70x107!2




Table S2. Simulation results of the EIS spectra of three electrodes.

Sample NFPP@C NFPP/MX NFPP@MX

Rs (Q) 2.059 3.98 3.476
Ret (Q) 2235 1505 1292




Table S3. Comparison of cathode materials for Na-ion batteries.

Specific capacity at 0.2C Specific capacity at 10C

Cathode material (mAh g1) Capacity retention (mAh g1) References
NFPP@MX 107.2 (100 Osci;i:i)s 10) 60.4 This work
NFPP/C-500 99 (300 Cyi?:/:, 05C) 78 [1]
NVOPF/Ti3C2T« 111 (400 f}?ci:/; 50) 83 [2]
FNV-2 110 (600 9;;;2(;/0, 20) 103 [3]
NVTP-NS3 162.71 (500 Z}Slcllzz,, 20) 78.18 [4]
Nas.88V2.81(P207)4 59.8(0.1C) (500 ngtfez)o.SC) 46.1 [5]
NFPP@MCNTs 107.1 96% 82.1 [6]
(1200 cycles 2C)
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