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Figure S1. (a) SEM image and (b) size distribution of MCS.
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Figure S2. SEM images of (a) HHCS and (b) MPCS. Size distribution of (c) HHCS and (d) MPCS.



Figure S3. SEM images of (a) MPCS and (c) MPCP. TEM images of (b, ¢) MPCS and (f, g) MPCP.
HRTEM images with SAED insets of (d) MPCS and (i) MPCP.
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Figure S4. (a) TGA curve of Sey @HHCS from room temperature to 800 °C, tested in Ar. (b)
Nitrogen absorption-desorption isotherm of Se, @HHCS
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Figure S5. CV curves of (a) Se@MPCS and (b) Se@MPCP at a scan rate of 0.1 mV s
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Figure S6. XRD profile of Se@HHCS discharged to 1V at cycle 1.
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Figure S7. High-resolution XPS spectra of (a) C1s, (b) F1s, (c) P2p and (d) Lils & Se3d of Se@HHCS
discharged to 1V at cycle 1.
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Figure S8. Galvanostatic profiles of (a) Se@MPCS and (b) Se@MPCP at 0.2C.
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Figure S9. (a) Galvanostatic profiles and (b) cycling performance of HHCS at 0.2C.
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Figure S10. Galvanostatic profiles of Sey, @HHCS at 0.2C.
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Figure S11. Nyquist plots of Se@MPCS and Se@MPCP: (a) after 1%t cycle and (b) after 5t cycle.
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Figure S12. Galvanostatic profiles of (a) Se@MPCS and (b) Se@MPCP at 2C after 2"9, 50, 100th,
200t", 300t and 400t cycles.



1000+
9004
FI’-‘ 800' Mass loading: 2.8 mg cm?
(=)
=
<
£
>
x
=]
(1]
% 200
O -
100+
o'l'l'l'l'l'l'l'
0 5§ 10 15 20 25 30 35 40
b Cycle Number
1200

100
£~1000

S
o ] —s—2.5mglcm® 80 _
é 800+ —e— 3.8 mglcm’ g
£ —e— 4.6 mg/cm® L60 Q
~— 600 Current: 1C L
2 {5
% 40 o
o Ne]
g 2
O 200 r20 2
e}
0 L] L] L] LJ 0 o
0 100 200 300 400 500
Cycle Number

Figure S13. (a) Rate capability and (b) cycling performance of Se@HHCS at high electrode mass
loadings.



Table S1. Comparison of cycling performance of Se@HHCS with Se-based cathodes from
previously published reports.

Se loading Current density Reversible capacity
Materials Reference
wt.%) © (mAh g1) after (x) cycles
2 558 (500t)
48 5 442 (1500t™)
Se@HHCS 10 357 (2000t™) This work
5 356 (600t)
64
10 290 (800t)
Se/N-CSHPC 54 1 425 (200™) 1
PCNS/Se 58 5 147 (750t) 2
Se@HCS200 49 5 105 (100t™) 3
C/Se composite 55 2 363 (500t 4
Selenium
nanowires/CNT 60 1 401 (500™) 5
composite
MPC/Se 50 0.5 354 (200t) 6
Se@CoSe,-PC 43 1 408 (100t 7
PANI@Se/C-G 52 5 403 (500t) 8
NPC/CGB-Se 60 1 462 (1000t) 9
Se/CMK-3 49 0.1 600 (50t) 10
Se/CNSs 60 0.5 376 (1000t) 11
Se@MICP 51 1 249 (3000) 12
Se-NCSs 56 1 301 (500t) 13

Se/CMCs 50 2 166 (460 14
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