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1. Capacitance Calculation of Single Electrode from CV Curves

The specific capacitance (Cs) and areal capacitance of the electrode could be calculated from their
cyclic voltammetry curves by the following equations.

0 » 1(V)dV
Cs = - XAV = muAV (S1)
-V
v
_ Jo1vyav
SvAV (S2)

Where Cs is the specific capacitance in F g-1, Q is the total charge obtained by integrating the
positive and negative sweeps in a Curve (in coulomb, C), v is the scan rate in V/s, V is the voltage
window between the positive and negative electrodes and m is the mass of the active materials
electrodes (if the area Ca (mF/cm?) is more important for specific applications can be substituted by
the electrode area.

2. Calculation of Capacitance, Energy Density and Power Density from Galvanostatic Charge-
Discharge Curves

oo At
5= AV (S3)
v
_ [ 1wyav
SvAV (S4)
P—E—iAvxlOOO
Tt T m (S5)

Where [ is the discharge current in mA or A,
At = discharge time difference in seconds
E = energy density (Wh g or Wh cm? or Wh cm?)
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P = power density (W g or W cm? or W cm??)

3. Calculation of specific capacitance, energy and power density for symmetric supercapacitor
cell
The areal capacitance (Ca) and specific capacitance (Cs) of the symmetric supercapacitor device

were calculated from CV according to equations.

v [(V)dV
Cs =4 xf e
_, MvAV (S6)
Ca=4 X fvl V av
= . ( )SvAV (S7)

Where S is the total geometrical area of the thin film electrodes in symmetric testing cell. If the

area replaced by mass of two electrodes the specific capacitance Cs (F/g).
The Cs and Ca of the symmetric supercapacitor device were calculated from their GCD curves

according to the following equations.

c A IAt

= X —
5 mAV (S8)
Ca=4 % IAt

AN (S9)

For the symmetric device, the power and energy densities were calculated according to the

following equations.

VZ
E,=C—M—
b 2 % 3.6(2m) (510)
3600
Pp = Ep X
T, (S11)

Where V = voltage drop in the near-linear portion of the discharge curve after the IR drop (i.e.

attainable cell voltage):
m = mass of active material on one electrode
C = total capacitance measured from the two-electrode system

Ts =1is the discharge time
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Figure S1. Thermogravimetric images of as-prepared MnS, Cu-MnS and Cu-MnS with 2PVP

samples.
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Figure S2. (a) Galvanostatic charge-discharge curves of supercapcitors using MnS material with

different preparation time. (b) GCD curves of MnS-7 hours at different current densities. (c) Specific

capacitance calculated from the GCD curves of MnS-7 hours as a function of current densities. (d)

Nyquist curves in 2 M KOH solution at frequency range from 100 kHz to 0.1 Hz.
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Figure S3. CV curve of bare nickel foam in KOH electrolyte at scan rate of 25 mV s
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Figure S4. Cyclic voltammetry of (a) Cu-MnS, (b) Cu-MnS with 1PVP and (c¢) Cu-MnS with 3PVP
with different scan rates in 2 M KOH solution.
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Figure S5. (a) Galvanostatic charge-discharge curves of Cu-MnS at different current densities in 2 M
KOH solution. (b) Specific capacitance of Cu-MnS electrode calculated from the GCD curves as a
function of current densities.

(a) (b)
= 251.8
0.4 lag 2504 @
G —z,xg‘l -
o Lot .
202 na 200+
a ——4Ag 8 168.84
5 0 sag’ 5§ 150 .
. = -
; 6A g‘l g \ 130.03
= -1
= —7Ag . N1 9516
S02 e S 100+ -9
= Ag 2] NJ0.6
8 oA gl b= ®_5771
5 Ag 7] ~@_2242
a.04 —j0ag? 2 50+ ~ @203 3545
g~ Bz 0-o
-0.6 0
T T T T T Y T
0 50 100 150 200 250 300 350 0o 1 2 3 4 5 6 7 8 9 10 11
Time (s) Current Density (A g™)

Figure S6. (a) Galvanostatic charge-discharge curves of Cu-MnS with 1PVP at different current
densities in 2 M KOH solution. (b) Specific capacitance of Cu-MnS electrode calculated from the GCD
curves as a function of current densities.
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Figure S7. GCD curve of bare nickel foam in KOH electrolyte.
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Figure S8. HR-SEM image of Cu-MnS with 2PVP after stability test.
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