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Fig. S1. XRD spectra of AC-PVA/PVP/Co-0.5, AC-PVA/PVP/Co-1, AC-PVA/PVP/Co-2

samples

The average crystallite size (La, nm) (or the average sp? cluster) via the Knight equation

(S1) below:
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where C(}) is the wavelength-dependent pre-factor estimated using C(A) = Co + ACi,
for 400 < A < 700 nm and C(A) = 4.96 nm for A = 532 nm, where Co and Ci were

estimated to be —12.6 nm and 0.033, respectively [1].

Table S1. BET data of activated carbon

Samples BET SSA Total Pore Micropore Micropore
(m2g™1) Volume Volume SSA (m?g)
(em’g™) (em’g™)
AC-PVA/PVP 1680 0.73 0.67 1604
AC-PVA/PVP/Co-0.5 1645 0.71 0.65 1587
AC-PVA/PVP/Co-1 1591 0.69 0.63 1520
AC-PVA/PVP/Co-2 1345 0.59 0.54 1289
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Fig. S2. XPS survey spectra of AC-PVA/PVP/Co-2



From the discharge process of the GCD, the specific capacitance Cgp, (F. g'!) of the as-prepared

single half-cell electrode was calculated by using the formula stated in Eq. 2 [2]

IAt
sp — m (Sz)

Where I (mA) represents the charge/discharge current, AV (V) is the operating potential
window, At (s) corresponds to the discharge time, m (mg) represents the mass of the active

material electrodes.
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Fig. S3. CV curves at various scanning rate for the prepared samples
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Figure S4. Trasatti’s method for the prepared samples: (a,c,e,g) capacitance as a
function of inverse square root of scan rate and (b,d,f,h) inverse capacitance as a

function of square root of scan rate.

Equations (S3 — S5) was used to calculate the diffusion (Cpgeqq,) contribution and the
percentage of EDL and Pseudo capacitor.

Cr = Cgpr, + Cpseudo (S3)
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Table S2. Sample and values obtained from Transatti’s method

Samples CE 1\ Cr CPse CE CPse
DL c udo DL udo
T Y% %
AC- 0.0 9. 0.10
PVA/PVP 66 6 373 0.037 63.6 36.37
4 734 24 6

AC- 0.0 6 0.15
PVA/PVP 99 6 037 0.051 65.8 34.16
/C0-0.5 5 376 35 5
AC- 0.0 6. 0.15
PVA/PVP 98 3 63 0.058 62.6 37.30
ICo-1 9 323 906 94
AC- 0.0 6. 0.14
PVA/PVP 75 7 76 0.072 50.8 49.19
/Co-2 7 623 05 5

Cr ~ total capacitance, Cpseudo ~ pseudocapacitance and CepL ~ EDL capacitance

Table S3. Sample, ESR, Rcr.

Samples ESR Rcr
AC-PVA/PVP 1.80 0.30
AC-PVA/PVP/Co-0.5 1.14 0.48
AC-PVA/PVP/Co-1 1.10 0.50
AC-PVA/PVP/Co-2 1.35 0.45




From the discharge process of the GCD, the specific capacitance C, (F. g!), specific energy

(E, Wh kg and specific power (P, W g!) of the symmetric device were calculated according

to Egs. (S6), (S7) and (S8): [3]

_IAt
s~ mrAV
Cs(AV)?
Eq = 7.2
Pq = 3600 =2

material, the voltage windows.
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Where | (in A), At (in seconds), mt (in g), AV (in V) represent respectively, the applied
current, the discharging time from the GCD curves, the total mass of the electrode’s
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Fig. S5. Capacitance C’ and C’’ variation as function of the frequency (a) before

stability, (b) after stability, (c) after stability and voltage holding
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