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Figure S1. Morphological characteristic of FesC@PC: (a) FE-SEM image featuring a typical cellular
architecture constructed from smooth carbon sheets; (b) TEM image showing a uniform mosaic of
Fe3C nanoparticles; (c-d) HR-TEM images displaying the presence of carbon layers housing the

Fe3C nanoparticles.
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Figure S2. (a) N adsorption isotherms of s-FeSex@PC and (b) the corresponding pore size

distribution.
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Figure S3. EDS spectra and corresponding elemental distribution of the as-obtained h-FeSe>@PC.
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Figure S4. Chemical compositions and morphological features of samples obtained at different

selenization ramp rates (0.5 and 2 °C min™'): (a-b) XRD patterns of FeSex@PC-0.5 and FeSex@PC-2;

(c-d) TEM images of FeSex@PC-0.5; (e-f) TEM images of FeSex@PC-2.
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Figure S5. Morphological features and chemical compositions analysis of h-FeSex@PC with
different selenization time showing the evolution of FeSe, nanocavities: (a) XRD patterns of
h-FeSex@PC-2 and h-FeSe>@PC-4; (b-c) TEM images of h-FeSex@PC-2 (2 h); (d-e) TEM images

of h-FeSex@PC-4 (4 h).
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Figure S6. Chemical compositions and morphological features of s-FeSe>@PC: (a) XRD pattern; (b)

Raman spectrum; (c) FE-SEM images; (d-e) TEM images; (f) HR-TEM image.
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Figure S7. TGA profile of s-FeSe.@PC showing around 62.1wt% weight loss.
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Figure S8. High resolution C 1s (a) and N 1s (b) XPS spectra in h-FeSe@PC.
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Figure S9 (a-b) CV curves of h-FeSex@PC and s-FeSex@PC anodes at a scan rate of 0.1 mV s7!;
(c-d) discharge/charge profiles of h-FeSe>@PC and s-FeSe>@PC anodes corresponding to (a) and (b),

respectively.
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Figure S10. Rate capability of fresh h-FeSe>@PC anode showing an ascending tendency of capacity

with the increased current densities.

400 = — 120 28
17’-" (a) .lh.H “-..'fp.':,.-.-.l.-..--. e 8) (b) ) 05A g-1
N I o 1002 Taa —1ag’
< 300" ! o Z" X
< PR = — 2Ag
E aog_ gz_o — 4Ag"
> -5 . —6Ag"
£200{0.5 60 2 > :
< Unit: Ag” o >16 — 8Ag"
g 1 = — 10Ag"
1 - a5 @ g
© 40 9, 1.2 -
© 1004 20™= ©° «© — 12Ag
Q | 3 = — _15Ag"
[ = 202 Q08 9
8 E - = — 20Ag
| X
2 0 7 —0 = 0.4 : r r
” 0 20 40 60 8 100 0 100 200 4 300 400
Cycle number Capacity (mAh g”)

Figure S11. Electrochemical performance of PC anodes: (a) rate capability; (b) discharge/charge

profiles at different current densities.

Figure 12. TEM images of the tested h-FeSex@PC anode at 5 A g™ over 2000 cycles.

8



5ii 100

0

2

{80 F

£ °

3

-'? -1 460 =2

0 400 eremrn o T 333.2mAhg o

= = R e W T T ] 2

300 . o =t

i1 97.6% capacity retention 40 Q,

Q 200 g

= 20 g

S100{ 10A g’ = Charge <

(g- 0 Discharge =
0 200 400 600 800 1000 1200

Cycle number

Figure S13. Long-life cyclability of h-FeSe,@PC anode at 10 A g! over 1250 loops.
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Figure S14. (a) CV curves and (b) corresponding b-values obtained from linear relationship between

In(i (peak current)) and In(v (scan rate)).

—

—_—

Voltage (V vs Na'/Na)

6" discharge

100 200 300 400 . 500

Specific capacity (mA h g'1)

T
0

Figure S15. GITT curves of h-FeSe;@PC anode at a pulse current density of 0.05 A g,
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Figure S16. (a) Rate capability comparison of h-FeSe>@PC samples with different FeSe> contents
(where the number represents the mass ratio of PVP to Fe(NO3)29H,0 in chelated precursors); (b)
rate capability comparison of h-FeSe>@PC obtained with different selenization time (2, 4, 8 h).
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Table S1. Rate capability comparison of various metal chalcogenide-based anodes with ether-based

electrolyte.

Current density

Our work

CoS/RGO!

FeSe, microspheres?

Urchin-like CoSe; 3

SnSSe*

FeS,@FeSey®

CoSe@CSs®

Vs, 7

(Ag?) Specific capacity (mA h g1)
0.1 636 447 434 596 900 540
0.2 422 711 539
0.5 414.5 549 418 403 486 644 470
1 413.3 455 403 397 475 426 584 440
2 407.6 420 390 535 420
2.5 415
4 400.2
5 359 388 378 320 346 390 400
6 398.6
7.5 226
8 397.7 286
10 395.5 306 337 354 161 203 353
12 393.0
15 392.7 270 300
20 384.3 231 210 277
25 226
30 163
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