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Ce2(C204)3.10H20 at 10 mV/s, (b) plot for Activated carbon //
Porous Ce2(C204)3.10H20 cell in ASC mode CV at different
scan rates, (c) charge/discharge at different current rates of
Activated carbon // Porous Ce2(C204)3.10H20 (d) EIS at 10 mV
(AC), (e) EIS Bode plot of AC// Ce2(C204)3.10H20 cell at 10
mV (AC), (f) Capacitance retention and coulombic efficiency, and
(g) comparative Ragone plot ( power density vs. energy density)
with two electrode cells( (AC// Ce2(C204)3.10H20) in Hybrid
supercapacitor mode.

(a) A comparative XRD Ce2(C204)3.10H20 powder sample
before and after the Electrochemical study, (b) A comparative HR-
SEM study of Ce2 (C204)3.10H20 powder sample before and
after the Electrochemical study.

(a) XRD Rietveld refinement pattern of KNiPO4 powder sample
(b) VESTA image of KNiPO4 (c) FTIR spectrum of KNiPO4 (d)
N2 adsorption/desorption isotherm of KNiPO4 sample

XPS of KNiPO4 of powder sample; (a) full survey, (b) Ni(2p), (c) K
(Is), (d) O (Is) and (e) P (2p)
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Figure 4.3

Figure 4.4

Figure 4.5

Figure 4.6

Figure 4.7

Figure 4.8

(a) Particle distribution of KNiPO4 in SEM  image, (b) elemental
analysis of KNiPO4 by EDX, and (c-f) showing the elemental mapping
of K, Ni, P, O respectively

visible lattice fringes containing 120 planes in HRTEM image, (i-
i1): FFT and inverse FFT images of the selected region of the (120)
plane. (b) shows d spacing of fringes that matches with the (120)
plane of the KNiPO4 lattice

(a) cyclic voltammetry of KNiPO4 electrode in 2 M KOH electrolyte,
(b) peak current density vs square root of the scan rates plot, (c) plot of
log (peak current) vs log (scan rate) presenting b Values, (d) capacitive
and diffusion control process contribution in the current density at the
scan rate of 10 mV/s, (e) capacitive and diffusion control process
contribution with different scan rates and (f) presenting surface
capacitance and diffusion-controlled interaction process contribution at a
scan rate 10 mV/s on the charging peak potential equal to 0.49V.

(a-b) Trasatti plot at a scan rate of 100 to 1 mV/s during the
charge/discharge reactions

(a) Charge/discharge plot (V vs time) of the KNiPO4 electrode at
various constant current rates ( 1, 2, 3, 5, and 10 A/g), (b)
capacity/capacitance performance of the KNiPO4 in 2 M KOH
electrolyte at different current densities, (c) Capacity retention and
Coulombic efficiency plot and (d) impedance spectra at 10 mV
applied voltage in the frequency range of 1 MHz to 0.1 Hz.

Full cell performance in two-electrode Hybrid Supercapacitor
(HSc) mode containing KNiPO4 electrode and activated carbon as
a positive and negative electrode; (a) CV plot of individual
electrodes at the scan rate of 10 mV/s with Hg/HgO as reference
electrode, (b) CV of the full cell at different scan rates, (c)
charge/discharge profile of full cell at different constant current
rates, (d) Impedance spectra of the full cell at 10 mV applied
voltage, (e) capacity retention and Coulombic efficiency plot of

the full cell at constant current rates of 10 A/g, and (f) Ragone plot
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Figure 5.1

Figure 5.2
Figure 5.3
Figure 5.4

Figure 5. 5
Figure 5.6
Figure 5.7

of the full cell in HSc mode.

Schematic Illustration of the sequential approach used for predicting
supercapacitor capacitance by using machine learning models

The features used in the dataset
Original class distribution and class distribution after SMOTE

Heatmap of the correlation matrix illustrating the relationships among
features

ROC curve for grade A, B, C and D
Comparative analysis of different machine learning algorithms

Predicted value versus actual values of specific capacitance
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