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Figure 5.9

Figure 5.10

Figure 5.11

Figure 5.12

Figure 5.13

XRD of TiO; (anatase).

(a) FTIR spectrum of NaYTiOs & (b) Raman spectrum of
NaYTiOs.

XPS full survey scan of NaYTiO4 powder sample.

(a) Na (1s) core level spectrum, (b) Y (3d) core level spectrum, (c)
comparative Ti (2p) core level spectrum of (i) as-prepared sample
of TiO,, (ii) as-prepared sample of NaYTiO4 and (iii) NaYTiO4
after testing (post HER) & (d) O (1s) core level spectrum peak at
corresponding to lattice oxygen and adsorbed oxygen.

(a) HR-SEM image showing morphology of NaYTiOs4 powder
sample, (b) EDX spectrum of NaYTiO4, (i-iv) corresponding
elemental colour mapping of individual elements (Na, Ti, O and
Y, respectively).

HR-SEM images of NaYTiOs (i) (as-prepared) before and (ii) after
HER-CA testing showing the morphology is retained after the
electrochemical testing.

(a) HR-TEM image comprising the plane with lattice fringes;
inset: SAED pattern, (b) FFT and inverse FFT of the selected
region of (211) plane & (¢) line profile of (211) plane with its d-
spacing value.

(a) N2 adsorption/desorption isotherm curve of NaYTiOs; inset
shows the pore size diameter, (b) comparative UV-vis absorption
spectrum and bandgap (inset) of NaYTiO4 and TiO: powder
sample, (¢) UV-vis absorption spectra of NajxKxYTiOs (x= 0.1,
0.2) and NaYiyGdyTiOs (y = 0.1, 0.2) catalysts & (d)
corresponding Tauc plot of samples Na;xKxYTiOs (x = 0.1, 0.2)
and NaY1.yGdyTiO4 (y =0.1, 0.2).

(a) the Mott-Schottky plot for NaYTiO4 and TiO> & (b) Mott-
Schottky plot for NagsKo2YTiO4 and NaYo.8GdoTiOs recorded at
a frequency of 100 Hz.

Schematic representation of the Ti(3d)/O(2p) orbital band for (a)

NaYTiOs structure and anatase TiO2 & (b) is for NaggKo2YTiO4
and NaY0.8Gdo,TiOas.

Xi

120

121

121

122

124

125

125

127

128

129



Figure 5.14

Figure 5.15

Figure 5.16

(a) HER LSV polarization profiles at a scan rate of 5 mv s, (b)
LSV polarization profiles of Pt/C, NaYTiO4, NaY0.8Gdo2TiO4 and
TiO2 (c) overpotential at a current density of 10 mA cm?, (d)
electrochemical impedance spectra recorded at respective
overpotentials.

(a) Tafel plots of NajxKiYTiOs4 (x= 0, 0.1, 0.2) and NaYi-
yGdyTiO4 (y = 0.1, 0.2) (b) comparative Tafel plots for Pt/C,
NaYTiOs, NaYo.sGdo2TiOs & TiOz, (¢) steady-state polarisation
curve of NaYTiOg4 recorded by holding the given potential for 60
sec & (d) Tafel slope of NaYTiO4 calculated from
chronoamperometry.

(a) CV measurements in a non-faradaic current region (0.709-
0.809 V vs. RHE) at different scan rates, (b) plot of scan rate vs.
capacitive current density differences (AJ) for NaYTiO4 and (b)
chronoamperogram of NaYTiOs at an applied potential of -0.15 V
vs. RHE.
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List of Abbreviations

XRD- X-ray Diftraction

HR-SEM- High-Resolution Scanning Electron Microscope
HR-TEM- High-Resolution Transmission Electron Microscope
EDX or EDS- Energy Dispersive X-ray Spectroscopy
SAED- Selected Area Electron Diffration

FTIR- Fourier Transform Infrared Spectroscopy

XPS- X-ray Photoelectron Spectroscopy

ICP-MS- Inductively Coupled Plasma Mass Spectrometry
BET- (Brunauer, Emmett, and Teller) specific surface
OER- Oxygen Evolution Reaction

CV- Cyclic Voltammetry

LSV- Linear Sweep Voltammetry

EIS- Electrochemical Impedance Spectroscopy

CA- Chronoamperometry

CDL- Double Layer Capacitance

ECSA- Electrochemically active surface area

RHE- Reversible Hydrogen Electrode

RP- Ruddlesden-Popper phase
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