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Figure S1: (a) EDAX spectrum corresponding to SEM of the ZnO@MS (b) the coin cell CV
at 15 mV s! for the MS and ZnO@MS, Charge-discharge curve for various cycling stages at
100 mA g!' (¢) ZnO@MS based and(d) MS based coin cell
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Figure S2: GCD analysis for specific capacity with the number of cycles for MS and
ZnO@MS based coin cell for different cycling stages at 100 mA g (a) 20 cycles, (b) 40
cycles, (c) 60 cycles, (d) 80 cycles
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Figure S3: Fitted equivalent circuit for (a) ZnO@MS before cycling and after cycling, (b)
MS before cycling and after cycling
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Figure S4: XRD Patterns (a) the of the separator sticked with anode residue after 40C and
80C in the presence of MS anode (b) Camera photograph of the MS and ZnO@MS for the
different cycling, cathode (V,05 coated SS) before cycling and after cycling of 40C and 80C
(c) with respect to the MS and (d) ZnO@MS respective coin cells
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Figure S5: Fe K-edge EXAFS spectra of (a) MS and (b) ZnO@MS at different cycles
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Figure S6: MS-based anode at different cycles (a) Simulated k’-weight EXAFS spectra for
(b) Simulated non-phase corrected Fourier Transform of EXAFS spectra
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Figure S7: ZnO@MS based anode at different cycles (a) simulated k’-weight EXAFS spectra
(b) Simulated non-phase corrected Fourier Transform of EXAFS spectra
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Figure S8: V K-edge EXAFS spectra of V,05 cathodes with (a) MS and (b) ZnO@MS anodes
at different cycles

Table S1: Main edge Energy of MS and ZnO@MS anodes at various cycles

No of Cycles Main Edge Energy (eV)- Half of Step




Height

MS ZnO@MS
0 7113.7 7113.7
20 7113.9 7113.7
40 7114.2 7113.8
60 7113.9 7113.8
80 7113.8 7114.0




Table S2: Coordination number (N), radial distance (R), Debye-Waller factor (¢?) and
correction to main energy (&,) at different cycle stages for pristine MS and ZnO@MS based
anode material in Fe-ion batteries.

Stages Shell N R (A) o2 (A2 g (eV) | R-factor

0 Fe-Fe 7.5£1.0 | 2.4454+0.004 | 0.002+0.001
Fe-Fe 6.2+0.5 | 2.833+0.007 | 0.002 3.1 0.007
Fe-Fe 11.6+2.7 | 3.9984+0.016 | 0.003

MS 20C Fe-Fe 6.2+0.9 | 2.4314+0.004 | 0.002+0.001
Fe-Fe 6.5+0.4 | 2.805+0.005 | 0.002 -1.7 0.007
Fe-Fe 11.5+£2.4 | 3.958+0.015 | 0.007

ZnO@MS _20C | Fe-Fe 7.1+£0.9 | 2.4454+0.004 | 0.002+0.001
Fe-Fe 6.2+0.5 | 2.8294+0.006 | 0.002 2.3 0.007
Fe-Fe 11.242.6 | 3.991+0.015 | 0.003

MS 40C Fe-Fe 6.1+0.55 | 2.418+0.006 | 0.006+0.001
Fe-Fe 6.5+£0.5 | 2.765+0.004 | 0.002 -8.0 0.02
Fe-Fe 11.6+3.8 | 3.893+0.026 | 0.012

ZnO@MS 40C | Fe-Fe 6.1£0.8 | 2.437+0.003 | 0.002+0.001
Fe-Fe 6.1+0.4 | 2.818+0.005 | 0.002 0.2 0.007
Fe-Fe 11.8+£2.5 | 3.976+0.015 | 0.006

MS 60C Fe-Fe 6.0+0.8 | 2.419+0.003 | 0.002+0.001
Fe-Fe 6.0+£0.4 | 2.80440.005 | 0.002 0.2 0.006
Fe-Fe 11.6+2.4 | 3.982+0.015 | 0.007

ZnO@MS _60C | Fe-Fe 5.9+£0.9 | 2.438+0.003 | 0.002+0.001
Fe-Fe 6.0+£0.4 | 2.8204+0.006 | 0.002 0.6 0.007
Fe-Fe 11.5£2.7 | 3.983+0.016 | 0.006

MS 80C Fe-Fe 6.0+£0.8 | 2.4214+0.003 | 0.002+0.001
Fe-Fe 6.1£0.4 | 2.805+0.004 | 0.002 0.1 0.005
Fe-Fe 11.742.2 | 3.979+0.013 | 0.006

ZnO@MS_80C | Fe-Fe 5.9+£0.9 | 2.4334+0.003 | 0.002+0.001
Fe-Fe 6.1£0.4 | 2.812+0.005 | 0.001 -0.6 0.007
Fe-Fe 11.6£2.5 | 3.969+0.015 | 0.006




