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Figure S1. CV curves during electrodeposition process.



Figure S2. EDS pattern of NiFe,Se,.
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Figure S3 BET of (a) NFSe-20, (b) NiSe and (c) FeSe, samples and their corresponding
BJH plot (inset).



Figure S4. Equivalent circuit models used for the EIS simulation in Figure 3d and 6b.
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Figure S5. Coulombic efficiency at2 A g™!.
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Equation y=a+b*
Weight No Weighting

Residual Sum of 0.00464 0.00487
_1 2 . Squares
' Pearson's r 0.99396 099372
Adj. R-Square 0.98623 0.98568
b . Value Standard Error
Intercept -1.62082 0.03287
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Figure S6. Power law dependence of current i on scan rate v show.
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Figure S7. GCD curve of AC electrode at 2 A g~'.
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Figure S8. CV curves of NiSe//AC ASC at different scan rates, (b) GCD curves of
NiSe//AC ASC at different current density.
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Figure S9. CV curves of FeSe,//AC ASC at different

FeSe,//AC ASC at different current density.
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Figure S10. CV curves of NFSe-5//AC ASC at different scan rates, (b) GCD curves of
NFSe-5//AC ASC at different current density.
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Figure S11. CV curves of NFSe-50//AC ASC at different scan rates, (b) GCD curves
of NFSe-50//AC ASC at different current density.

12



The specific capacity (C,, mAh g™') and specific capacitance (C,, F g™!) of the
materials and ASC device was calculated from the GCD curves using eqs (S1) and eqs

(S2), as follows

I X At

Cs = mx30 (S1)
I x At
Cm=7xar  (82)

where 7 is the discharge current density (A g!); m represents the mass of active
materials grown on NF for three-electrode configurations (g); 4t is the discharge time

(s); and 4V is the potential window (V).

The energy density (E, Wh kg™!) and power density (P, W kg™!) of the ASCs were

investigated by eqs (S3) and (S4), respectively, as follows

Cp X AV?

=~ 2x36 (S3)
3600 x E
P = AL (S4)

In order to achieve the optimum mass ratio of as-prepared positive electrode to AC
negative electrodes, we examined the charge balance using the given equation, g+ =
q— The mass of the positive electrode and negative electrode was tuned according to
the following eq (S5) and (S6)

Q=CxAVxm (S5)

mt C_ XAV _

m- _ Cs XAV,

(S6)

Wherein C is the specific capacity (investigated through the three-electrode

configuration); + and — represents positive and negative electrodes.
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Table S1 Comparison of impedance data of different electrode materials

Freq power. W, Y, (S s!?
Sample R, (Qcm?) CPE, Y, (Ss") R. (Q m?)

n [0<n<1] cm?)
NiSe 0.65 0.0053 0.68 0.76 2.41x10*
FeSe, 0.81 0.0026 0.80 0.91 1.88x10-17
NFSe-5 0.62 0.0030 0.78 0.63 1.01x10-2°
NFSe-20 0.51 0.0046 0.73 0.51 1.19x1020
NFSe-50 0.61 0.0030 0.76 0.60 7.08x1017

Wherein, R, is the bulk resistance of the electrochemical system, which consists of ion
resistance of electrolyte, intrinsic resistance of the electrode and contact resistance
between the interface of the active material and current collector. CPE is the equivalent
resistance. Freq power. n represents the distribution index due to the roughness of the
electrode with values ranging between 0 and 1. When n=1, it shows the pure capacitive
behavior, n=0 for a pure resistance, n=0.5 represents Warburg impedance. R is the
interfacial charge transfer resistance. Z,, represents is the Warburg impedance, which

is related to the electrolyte ion diffusion in the active materials.
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Table S2 Comparison of electrochemical performances of some recently reported

transition metal selenides-based ASCs.

Device Electrolyte Energy density Reference
NiFe,Sey//AC 3M KOH 45.6 Whkg!at 800 W kg! This work
NiSe//AC 3M KOH 31.6 Wh kg 'at 800 W kg! This work
FeSe//AC 3M KOH 30.84 Wh kg !at 800 W kg! This work
(NiCo)ySeg/(NiCo)g g5Se//AC 6M KOH 37.54 Wh kg 'at 842.7 W kg™! S1
CoSe;@MoSe,//AC 3M KOH 51.84 Whkg'at 799.2 W kg! S2
Nig 67C00335¢//RGO 6M KOH 36.7 Wh kg 'at 750 W kg! S3
Nig.67C0¢33S¢€2//RGO 3M KOH 38.1 Whkg'at 840 W kg! S4
Ni0.6C00.4Se, //BNPC KOH/PVA gel 42.1 Whkg! S5
Ni@Nio5C0»Se//AC 3M KOH 17 Whkg ' at 1526.8 W kg™! S6
CopgsSe//AC 3M KOH 39.7 Wh kg'at 789.6 W kg! S7
KCoMn, F5//AC 3M KOH 8 W hkg'at 140 W kg'! S8
Fe-Ni-Co oxide//RGO 1M KOH 40 Wh kg at 750 W kg'! S9
NiCo,04/NiFe,04 6M KOH 32.4 Whkg'at 1400 W kg'! S10
CC@CNTs@NiSe,//CC@C IM KOH 11.9 Whkg ! at 242 W kg'! S11
NTs
CuCo2S4//NG 3M KOH 32.7Wh kg at 794 W kg! S12
Fe-Co-S/NF//rGO IM KOH 43.6 Whkg ! at 770 W kg™! S13
NiCo-MOF/Ti;C,T,//AC 2M KOH 39.5Whkg!at562.5 W kg! S14
NiCo-LDHs/rGO//rGO 3M KOH 345Whkg'at772 W kg™! S15
NiSe-G//AC 6M KOH 50.1 Whkg'at816 W kg™! S16
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Table S3 Fitted impedance parameters of NiFe,Se, electrode before and after 10000

cycles.
CPE, Y, Freq power.
Sample R, (Q cm?) Ri(Qcm?) W, Y,(Ss'"?cm?)
(Ssy) n [0<n<1]
Before cycle 0.51 0.0046 0.73 0.51 1.19x1020
After cycles  0.52 0.0027 0.69 0.73 2.88x10°1?
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