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1. Photoluminescence from double walled carbon

nanotubes

1.1 Introduction
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1.1.1 Double walled carbon nanotubes
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1.1.2 Synthesis of double walled carbon nanotubes
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1.1.4 Electronic properties of double walled carbon nanotubes
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1.2 Experimental section
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2. Carbon nanotubes/titanium dioxides co-gel for en ergy
conversion

2.1 Introduction
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2.1.3 Carbon nanotubes as electron transfer channel s and
recombination centers in dye sensitized solar cells
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2.2 Experimental section

2.2.1 Synthesis of few walled carbon nanotubes
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2.2.2 Synthesis of -FWNTSs/TIO , and reference TiO , gel
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2.2.3 f-FWNTs dispersed TiO , paste and photoactive film
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2.2.4 Dye-sensitized solar cells assembly
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2.2.5 Photovoltaic characterizations
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2.3 Results and discussion

2.3.1 Well dispersed functionalized FWTNs in ethano |
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2.3.2 Functionalized FWNTs and TiO , gel
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2.3.3 Adding f-FWNTs effect on low temperature anne  aled
DSSCs
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2.3.4 Loss of the advantage of incorporating f-FWNT s at high
temperature annealed DSSCs
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2.3.5 TiCl4 treatment effect on high temperature annealed DSSC
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2.3.6 Dried TiO , and f-FWNTSs/TIO , aerogels and SEM images of

photoactive films
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2.3.7 Low temperature annealing time effect
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2.3.8 Thickness comparison between TiO , and f-FWNTSs/TIO ,
films measured by profilometer
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2.3.9 XRD of the TiO , film after the hydrothermal process

600 —

Intensity (counts)

500 {

400 - ‘\ ‘

T |
w{ ) L
R
200 !
L A

/l ’L
] J\
i W M T\ M \‘ ! 1
T L AT AT
] W WMM&“ W}W \MWMM«W M’M MNMW MW’“N MMKWW VWWMWWWM.MMJﬁ,MHWM«W‘W

0 T T T T T T T T T T T T T T T T

25 30 35 40 a5 50 55 60 65 o ™ oTheta (9
2! D+ J () ) (
$ - s !
$ 2 %
$ % =5P %
% $ %
$ ! $ %
$ < 4 $ 1=2 % E7 $ < 4
5 < y s % > < 4
$ ! $ < 4 10 < 4

D6



2.4 Conclusion
$> -%

%

$

D4

%



3. Hybrid organic/inorganic co-aerogels for energy

storage

3.1 Introduction
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3.1.2 Electrochemical methods to analyze LIBs
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3.1.3 Three-dimensional electrodes for lithium ions batteries
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3.1.4 The sol-gel process and aerogels
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3.1.5 Aerogels as 3 dimensional electrodes and the  hybrid
organic/inorganic co-aerogels
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3.3 Results and discussion

3.3.1 The hybrid C/TiO , co-gel and co-aerogel
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3.3.2 Morphology and Structural Characterization
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3.3.3. Monolithic lithium ion battery performance
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3.3.4 Three-dimensional (3-D) interconnected random
nanostructure
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3.3.5 The pH effect on TiO , sol-gel process
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3.3.6 The determination of TIO , weight percent in the hybrid co-
aerogels
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3.4 Conclusion
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