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Figure S2: FESEM images of Sn;Ossamples (a, b) SBF-1 (c,d) SBF-3 (e,f) SBF-4 at low and high magnifications
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Figure S3: XPS spectra of F@Sn30,4 (SF-2) (a) Sn (b) O (c) F (d) Zoomed Raman spectra of S-0, SF-2 and SBF-2

54800C-HET 100KV 1 p Ly ST S4BODCMET100KV 8 1mm ook ' |

CMET 10.0K/ B Amm 36008

Figure S4: FESEM images of Sn304 samples after cycles (a, b,c) S-0 (d, e, f) SF-3 & (g,h,i) SBF-2 at low and high magnifications
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Figure S5: The cycling performance of SBF-2 at 1000 mAg‘1 in a voltage range 0.01to 3.0 V
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Figure S6: (a) XRD of Sn30, (SBF-2) Electrode Coated electrode , Charged electrode & Discharged electrode (b) Zoomed XRD
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Figure S7: FESEM images of Sn;0,4 (SBF-2) at low and high magnifications (a, b, c) Coated electrode (d, e, f) Charged electrode & (g, h, i) Discharged electrode

Material synthesis of Na3V,(P0O,);-C (NVP-C):

All the reagents were analytical pristine grade and used without further purification. The
Na3V,(P0O,4)3-C was synthesized by employing a sol—gel technique using the NaOH (3 mmol), V,0s(1
mmol), NH4H,PO, (3 mmol), and citric acid (3 mmol) as precursors. All precursors dissolved in 100 ml
distilled water. The mixture was stirred for 4 h, which resulted in a clear sol. The prepared sol was
then kept in an oven at 120°C for drying to completely remove water content from it. After, it was
ground in a mortar and pestle and subjected to a first sintering at 350°C for 3 h in the presence of
flowing argon. The sample was then cooled to room temperature, ground again using a mortar and
pestle, and subjected to a second sintering treatment at 800°C for 8 h, under argon, to obtain the
desired material.



Figure S8a shows a XRD and FESEM images of as synthesized NVP-C. All reflections can be indexed to
the typical NasV,(PO,)s-C structure. The XRD pattern shows distinct peaks and these diffraction
peaks of NVP-C is in good agreement with the crystallographic structure of rhombohedral with R-3c
space group. All the peaks can be indexed the reference JCPDS No. 01-078-7289, without any
additional impurity peaks. The high and low-magnification FESEM images depicts that the
microstructures are in size ~1um shown in fig S8 b,c. In addition, these microscopic structures also
suggest the topographically uneven surface. Citric acid acted as a chelating agent and simultaneously
a carbon source. The coating of carbon in shell structures is because of citric acid, which during the
annealing process, may lead to the porosity in lieu of burnt organic precursors. This porous
microstructure may assist in sodium ion diffusion during ionic transport and thus may lead to
enhanced ionic diffusivity.
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Figure S8: (a) XRD of as synthesized NVP (b, c) FESEM images of NVP sample at low and high magnifications
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Figure S9: (a) The rate performance of NasV,(PO,)s and (b) The initial discharge-charge profiles at C/ 20 in a voltage range 2.5 to 4.0 V



Table S1: Comparison of the Sn based nanocomposites for their electrochemical

performance
No | Current Reversible | Rate performance Reference
density Capacity | capacity(mAhg™)

mAhg™ @current density

(at initial | (cycle)

Cycle)
1 02C 790 515 @0.1C (50) Yolk-shell Sn4P;@C *
2 0.03 Ag™ 729 713@30 mAg™ (70) C@SnS/SnO,@graphene °
3 0.05 Ag™ 530 396@ 50 mAg™ (150) MoS,@Sn0,@C *
4 20mA g™ 569 638 @20 mAg™ (100) SnO2@graphene *
5 02C 748 326@ at 200 mAg™ Porous SnO, >
6 01Ag" 568 454@ 100 mA g™ (200) | Sn/NS-CNFs@rGO °
7 02Ag™ 493.6 415 @1000 mAg™ (500) | Sn/C ’
8 004Ag™* 828 583@ 40 mAg™ (200) Sn/carbon nanocage °
9 0.1C 808.19 776.26@0.1C (100) Sn Nanofibers °
10 |0.05Ag™ 400 308@ 200 mAg™ (200) | SnO,@void@C porous

nanowires °
11 ] 0.05 Ag™ 223 137@ 100mAg™ (400) | Sn/SnO nanosheets ™
12 | 0.05Ag™ 399.4 118 @2Ag™ (1200) SnO/rGO **
13 | 0.1Ag" 1052 400 @ 1 Ag™ (800) Sn@Sn0O,/CC
14 | 0.05Ag™ 705 368.65 @200 MAg™ P-F@Sn;04""
(150)

15 0.05 Ag™ 732.8 396.60@200 mAg™ (120) | Present work
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