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rich layer).

As the chemical dissolution continues, the H*
concentration at the bottom of the tubes will increase
and the pH in the region will be lower than the surface
of the nanotube.
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Figure 4.43

Figure 4.44

Figure 4.45

Figure 4.46

Figure 4.47

Figure 4.48

Figure 4.49

Figure 4.50

Figure 4.51

Figure 4.52

Figure 4.53

Figure 4.54

XRD patterns of TNT arrays formed in 5 wt %
NaOH/EG containing different concentrations of NH4F
(a) 0.2 wt %, (b) 0.3 wt %, (c) 0.4 wt %, (d) 0.5 wt %,
(e) 0.6 wt %, and () 0.7 wt %.

-V characteristics of TNT arrays formed in 5 wt%
NaOH/EG containing different concentrations of NH4F
(a) 0.2 wt % (b) 0.3 wt % (c) 0.4 wt % (d) 0.5 wt % (e)
0.6 wt % and (f) 0.7 wt % at 60 V for 60 min under AM
1.5 solar simulator.

FESEM images of TNT arrays fabricated in 5 wt%
NaOH/EG at different applied voltages for 60 min. The
applied voltage: (a) 10 V (b) 20 V (c) 30V (d) 40 V (e)
50 V and (f) 60 V.

Average (a) growth rate (b) length (c) diameter and (d)
aspect ratio of TNT arrays formed in 5 wt% NaOH/EG
at different applied voltages for 60 min.

XRD patterns of TNT arrays formed in 5 wt %
NaOH/EG at different applied voltages for 60 min (as-
made and after annealing at 450 °C for 3h).

Raman spectra of TNT arrays formed in 5 wt %
NaOH/EG different applied voltages for 60 min after
annealing at 450 °C for 3 h.

I-V characteristics of TNT arrays formed in 5 wt%
NaOH/EG at different applied voltages for 60 min.

FESEM images of TNT arrays formed in 5 wt%
NaOH/EG at 60 V for different anodization times: (a) 1
min; (b) 5 min; (¢) 10 min; (d) 30 min; (¢) 60 min; (f)
120 min; (g) 600 min.

Variation of the (a) average growth rate (b) length (c)
diameter and (d) aspect ratio of TNT arrays formed in 5
wt% NaOH/EG at 60 V for various anodization times.

XRD patterns TNT arrays formed in 5 wt% NaOH/EG
at 60 V for different anodization times after annealing
at 450 °C for 3 h. (A: anatase and Ti: Titanium peaks).

Raman spectra of TNT arrays formed in 5 wt%
NaOH/EG at 60 V for different times after annealing at
450 °C for 3 h.

I-V characteristics of TNT arrays produced in 5 wt%
NaOH/EG at 60 V for different anodization times.
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Figure 4.55

Figure 4.56

Figure 4.57

Figure 4.58

Figure 4.59

Figure 4.60

Figure 4.61

Figure 4.62

Figure 4.63

Figure 4.64

Figure 4.65

Figure 4.66

FESEM images of TNT arrays formed in 5 wt %
NaOH/EG (a) as-made (b) 250 °C (c) 350 °C (d) 450 °C
(e) 550 °C (f) 650 °C and 750 °C for 3 h.

Raman spectra of TNT arrays formed in 5 wt %
NaOH/EG at 60 V for 60 min (as-made and after
annealing at 250, 350, 450, 550, 650 and 750 °C for 3h).

Variation of weight percentage of crystallinity and
crystallite sizes of the TNT arrays annealed at different
temperatures.

Raman spectra of TNT arrays formed in 5 wt %
NaOH/EG at 60 V for 60 min (as-made and after
annealing at 250, 350, 450, 550, 650 and 750 °C for 3
h).

I-V characteristics of TNT arrays formed in 5 wt%
NaOH/EG annealed at (a) 250 °C (b) 350 °C (c) 450 °C
(d) 550 °C (e) 650 °C and (f) 750 °C under solar
simulator.

FESEM images of (a) as- anodized TNT arrays formed
in 5 wt% NaOH/EG (b) 0.1 M and (c) 0.2 M of Ag NPs
deposited TNT arrays for 15 min with a light intensity
of UV light source of 2 mW/cm?.

XRD patterns (a) as-anodized pure TNT arrays (b)
annealed pure TNT arrays (at 450 °C for 3 h) and (c) Ag
(0.2 M)/TNT arrays.

Raman spectra of (a) as-anodized pure TNT arrays (b)
annealed pure TNT arrays (at 450 °C for 3 h) and (c) Ag
(0.2 M)/TNT arrays.

(a) TEM and (b) HRTEM images of heat treated TNT
arrays formed in 5 wt % NaOH/EG at 60 V for 60 min.
The inset shows the SAED patterns of pure TNT arrays.

(a) Surface (b) cross section of TEM images (c) TEM-
EDS image (d) EDS spectrum and (¢) HRTEM image
of Ag (0.2 M)/TNTs.

(a) STEM 1image of Ag (0.2 M)/TNT arrays and
corresponding EDS mapping images of (b) Ag (¢) Ti
and (d) O, respectively.

(a) Full XPS spectrum of pure TNT arrays and Ag (0.2
M)/TNT arrays (b) XPS spectrum of silver (Ag).
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Figure 4.67

Figure 4.68

Figure 4.69

Figure 4.70

Figure 6.71

Figure 4.72

Figure 4.73

Figure 4.74

Figure 4.75

Figure 4.76

UV-Vis absorption spectra of pure TNT arrays,
different concentrations of Ag NPs deposited TNT
arrays and dyes loaded pure TNT arrays and Ag NPs
deposited TNT arrays.

Schematic diagram of the charge separation and
migration process of Ag NPs/TNT arrays photoanode
under illumination.

Photocurrent—voltage (I-V) characteristics of PEC
using (a) pure TNT arrays (b) Ag (0.1 M)/TNT arrays
and (c¢) Ag (0.2 M)/TNT arrays under AM 1.5 solar
simulator.

(a) Schematic diagram of Ag NPs/TNT arrays-based
DSSC and (b) electron transfer process occur between
Ag NPs and TNT arrays.

J—=V curves of DSSCs fabricated using pure TNT arrays,
Ag (0.1 M)/TNT arrays and Ag (0.2 M)/TNT arrays
under AM 1.5G illumination (100 mW/cm?).

FESEM images of surface and cross-section of pure
TNT arrays and Ag (0.2 M)/TNT arrays for different
irradiation times with a UV light intensity of 2 mW/cm?.

Low magnification of FESEM images of the surface of
(a) pure TNT arrays and (b) 15 min-Ag NPs/TNT
arrays.

TEM images of (a) 10 min-Ag NPs/TNT arrays, (b) 15
min-Ag NPs/TNT arrays and (¢) STEM image of 15
min-Ag NPs/TNT arrays.

UV-Vis absorption spectra of pure TNT arrays, 0.2 M
of Ag NPs deposited TNT arrays for different
irradiation times and dyes loaded pure TNT arrays and
Ag NPs/TNT arrays.

Photocurrent—voltage (I-V) characteristics of DSSCs
fabricated using pure TNT arrays and 0.2 M of Ag NPs
deposited onto TNT arrays for different irradiation
times.
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