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Fig. S1 (a-b) SEM images, and (c) XRD pattern of Ni(OH)2 nanosheets.



Fig. S2 (a) SEM and (b) TEM images, and (c) TGA curve of Ni@C composite.



Fig. S3 TGA curves of Y-S Ni@C under different etch time.



Fig. S4 (a) TEM and (b) HRTEM images of Y-S Ni@C composite.



Fig. S5 TGA curves of NiSx and Y-S NiSx@C composite.  



 Fig. S6 (a) SEM, (b-c) TEM, and (d) HRTEM images of NiSx@C composite.



Fig. S7 (a) SEM, (b-c) TEM, and (d) HRTEM images of NiSx.



Fig. S8 XRD pattern of NiSx@C composite.

Fig. S9 XRD pattern of NiSx.



Fig. S10 XPS spectra of Y-S NiSx@C composite: (a) survey spectrum, (b) C1s, (c) Ni 
2p and (d) S 2p.



Fig. S11 (a, c) N2 adsorption-desorption isotherms, (b, d) pore size distributions of (a-
b) NiSx@C and (c-d) NiSx.



Fig. S12 Discharge/charge profiles at selected cycles at 0.3 A g-1 of (a) Y-S NiSx@C 
composite, (b) NiSx@C composite, and (c) NiSx for PIBs.



Fig. S13 (a) Discharge/charge profiles at selected cycles, and (b) cycle performance 
of carbon nanaosheets at 0.3 A g-1. (c) Discharge/charge profiles at various densities, 
and (d) rate performance from 0.1 to 2.0 A g-1 of carbon nanosheets for PIBs



Fig. S14 Discharge/charge profiles at various current densities from 0.1 to 2.0 A g-1 
of (a) NiSx@C composite, and (b) NiSx for PIBs.



Fig. S15 (a) CV cruves at various scan rates of initial state, and (b) contribution ratio 
of diffusion and pseudocapacity-controlled capacities of NiSx@C anode from 0.2 to 
2.0 mV s-1.



Fig. S16 (a-b) TEM images of Y-S NiSx@C electrode after cycles.



Table. S1 Comparison of cycle and rate capabilities between Y-S NiSx@C composite 
and as-reported anode materials for PIBs.

Materials
Current

density (A g-1)
Cycle

Number
Capacity
(mAh g-1)

Rate Capability
(mAh g-1/A g-1) Ref.

CoS@rGO 0.5 100 310 232/2.3 1

SnS2-rGO 0.025 30 250 - 2
SnS2@rGO 1.0 300 205 247/1.0 3
MoS2@rGO 0.1 100 380 178/0.5 4

MoS2/N-doped-C 0.05 30 330 131/2.0 5
MoS2/C 0.05 35 391 164/2.0 6

MoS2@SnO2@C 0.05 25 312 86/0.8 7
FeS2@rGO 0.05 50 264 151/0.5 8
Fe3S4@C 0.1 100 226 139/1.0 9

ReS2/N-CNFs 0.05 100 235 - 10

MoSe2@N-C      0.1 100 258 218/0.5 11

MoS2/C 0.1 50 239 123/0.8 12

Sb2S3-SNG     0.05 100 330 - 13

MoSe2/C      1.0 1000 226 224/2.0 14

CoSe2@NCT      0.2 100 253 196/2.0 15

VSe2 nanosheets      2.0 500 335 269/1.0 16

ReSe2@G@CNTs 0.2 200 230 157/2.0 17

FeP@CNBs 0.1 300 205 37/2.0 18

SnP0.96@GO 0.2 100 106 57/1.0 19

Sn4P3@C 0.5 800 181 183/2.0 20

V2O3@PNCNFs 0.05 500 240 134/1.0 21

SnO2-rGO 0.1 60 286 208/1.0 22

MoO2/rGO 0.05 200 219 176/0.5 23

Sn@C 0.05 100 276 150/0.5 24

Sb/PC 0.5 200 90 70/2.0 25

Sb/rGO 0.5 200 210 222/1.0 26

3D SbNPs@C 1.0 50 225 288/1.0 27

Sb@C-3DP. 0.5 260 342 286/1.0 28



Sb@NPMC 0.05 50 226 161/1.0 29

0.1 300 300

0.3 5000 173Y-S NiSx@C

0.5 8000 128

232/2.0
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