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Fig. S1 Field-emission scanning electron microscopy (FESEM) image of nickel monosulfide
(NiS) nanoparticles.

o

-

(3]
T

o

-

o
T

o

=)

o
L)

——Cycle 1

Current (mA)
o
3

——Cycle 2

——Cycle 3
-0.10 ——Cycle 4
-0.15F

0.0 0.5 . 1.0 . 1.5 2.0 25
Voltage (V)

Fig. S2 Cyclic voltammograms of the NiS electrode in a carbonate electrolyte at a scan rate of
0.1 mV s for sodium ion batteries.
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Fig. S3 Voltage profiles of the NiS electrode recorded in a) ether and b) carbonate electrolytes at
a current density of 1 A g'! for sodium ion batteries.
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Fig. S4 Voltage profiles reflecting the rate performances of the NiS electrode in a) ether and b)
carbonate electrolytes for sodium ion batteries.
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Fig. SS a) Voltage profiles and b) corresponding cycling performance and c) rate performance of
the NiS electrode with high loading (2.54 g/cm?) in sodium ion batteries.

Fig. S6 FESEM images of the NiS electrode obtained after cycling in a,c) carbonate and b,d)
ether electrolytes for sodium ion batteries.
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Fig. S7 Galvanostatic intermittent titration technique (GITT) profiles of the NiS electrode
recorded in a) carbonate and b) ether electrolytes for sodium ion batteries.
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Fig. S8 The contribution ratio of diffusion-controlled and surface-controlled behavior at different
scan rates in both a) carbonate and b) ether electrolytes for sodium ion batteries.



Table S1 Comparison of the results obtained in this work with those of the previous studies on

NiS
First Initial
Sl. Carbon Curren reversiblelcoulomb R:rtgorman
No[Electrode |Electrolyte [Content capacity [ic P Ref
collect g . fce
(%) or (mAh g |efficienc (mAh o)
) y (%) ¢
1 M NaClO4
I NiSplates fnPC+5% 8 jou Pl (A g [BU0A G
: 1 M NaClOy4 |[Not
2 NIE in PC+ 5 % |mentione(Cu 283_1(;)’1 73 331; (A S2
spheres |- i g o
CNT@N:iS|1 M NaClO,4 418 (0.1
M inECDEC [ [ |agy [0 b 53
y NIS2ZD -k Eepe + 56 cu [PHO2h, PBEAG
nanosheet 0, FEC A g!) g !)
Hollow [I M
5 [NiS NaCF;SO; in[25.1 Cu 3A24:f;(1 71.2 2A74:17) (5 S5
@CNF  [EC/DEC g &
: 1 M NaPFg in 813.6
6 ;ﬁlguﬁr EC/DEC/DM| Ni  [(0.1A g [59.2 132_'13) 046
C+ 5% FEC h &
: 1 M NaClO4
7 NISMoSA pepme 4 fou PIEOT g PIBGA g
C - 5% FEC A e e
. Not
INiS/C 1 M NaClO, . 776 (0.1 1103 A
8 ower - DEGDME mentione|Cu A ) 74 o) S8
d
NiS 1 M NaPFg in 597 (0.1 320 (20 A
6 .
o zsnoneedl DME 3 Cu A o) 03 o) S9
) 1 M NaClO, [Not
10 ?ls@gl\é in EC/DEC +(17.2 mentio 124_1()0'1 B 6_81§(3'2 A S10
OPEE™ 5% FEC ned [ e




Carbo
NIS | M NaPFq in " 1589 (1A hs6 (100 [0S
11 nanopartlchME B coated ) 89 A o) repo
e Alumi 7 & rt
num

NaClO,: Sodium perchlorate, NaCF;SO;: Sodium trifluoromethanesulfonate, NaPF4: Sodium
hexafluorophosphate, PC: Propylene carbonate, EC: Ethylene carbonate, FEC: Fluoroethylene
carbonate, DEC: Diethyl carbonate, DMC: Dimethyl carbonate, DEGDME: diglycol methyl
ether, DME: dimethyl ether.
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Fig. S9 a) Voltage profiles recorded during cycling at a current density of 25 A g!. b) FESEM
image and c) Nyquist plot of the NiS electrode after 1000 cycles for sodium ion batteries.
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Fig. S10 a) Voltage profile and corresponding cycling performance of NVP cathode at current
density of 1.17 A g’
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Fig. S11 a) Voltage profiles recorded during cycling at 2 A g!. b) Electrochemical impedance
spectrum obtained after cycling the Na;V,(PO4) (NVP)/NiS full-cell.

Fig. S12 FESEM images of the a) NiS anode and b) NVP cathode after cycling.
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Fig. S13 Voltage profiles presenting the rate performance of the NiS electrode in a potassium-
ion battery.
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Fig. S14 a) GITT profiles, b) voltage profiles recorded during cycling at a current rate of 10 A g
I, and ¢) Nyquist plot obtained after the long-term cycling of the NiS electrode in a potassium-
ion battery.
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