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Three glass systems with composition xNa2O-(35-x)V2O5-65TeO2 ;(x=5, 
10, 15, 20, 25 mol %), yWO3-(40-y)Ag2O-60TeO2 (y=0, 10, 20, 30 mol %) 
and zNb2O5-(20-z)BaO-80TeO2 (z=0, 5, 10, 15 mol %) were prepared by 
conventional solid state and melt-quenching methods. Elastic moduli and 
structural changes were studied by measuring ultrasonic shear and longitudinal 
velocities using the pulse-echo-overlap technique and Raman spectroscopy, 
respectively. For xNa2O-(35-x)V2O5-65TeO2glass system, both longitudinal 
(vL) and shear (vs) velocities showed small steady decrease with addition of 
Na2O from x=5 mol % to x=15 mol % followed by large decrease at x>15 
mol %. Longitudinal modulus (CL), shear modulus (µ), Young’s modulus (Y), 
Hardness (H) and Debye Temperature (θD) also showed similar behavior to the 
ultrasonic velocities. The decrease in elastic moduli is suggested to be due to 
weakening of network rigidity of the glass system with increase in formation of 
non-bridging oxygen (NBO) as revealed by Raman spectroscopy. Additional 
analysis using bulk compression and ring deformation models showed that 
ratio between theoretical bulk modulus (Kbc) and experimental bulk modulus 
(Ke) was around 2.1 for x=5-20 mol % before an increase to around 2.4 for 
x>20 mol % indicating that the main compression mechanism was ideal 
isotropic compression. Meanwhile, optical band gap (Eopt) showed increase 
with Na2O content and this is related to the increase of TeO3 tp formation. For 
yWO3-(40-y)Ag2O-60TeO2 glass system, the vL and vs showed large increase 
at y=0-20 mol % before dropping with further addition of WO3. Independent 
moduli (CL and µ), Ke, Y and θD showed similar behaviors to both velocities. 
The large increase of the elastic moduli at y=0-20 mol % is suggested to be 
due to the increase in WO6 octahedral indicating the increase of bridging 
oxygen (BO) and also formation of stronger Te-O-W bonds compared to 

This thesis discusses on the development of zinc oxide (ZnO) nanorods for 
the application as electron transport layer in MEH-PPV/ZnO Organic Light 
Emitting Diode (OLED). In general, the mobility of holes is higher than 
electrons in most semiconducting organic material. Therefore, it is essential 
to develop an efficient electron transport layer in order to balance out the 
number of carriers, hence increases the efficiency of the device.  Furthermore, 
combining inorganic material with organic material in a device can take 
advantages of both materials. The thesis work involved three main parts for 
the fabrication of MEH-PPV/ZnO OLEDs. The first part was the deposition 
of novel layer-by-layer ZnO seeded catalyst. High (0 0 2) c-axis ZnO seed 
catalyst was prepared using simple and low cost method of sol-gel spin coating 
technique. Layer-by-layer method was applied in the deposition of the ZnO 
seed catalyst layer, which is defined by annealing of every layer of the thin 
film. The second part involved the growth of ZnO nanorods using thermal 
chemical vapour deposition (TCVD) method by employing vapour-solid 
(VS) mechanism, without using pump vacuum to control the pressure in the 
tube. Using single furnace TCVD, substrate positions with a distance of 3 cm 
from the zinc powder, at an oxygen flow rate of 5 sccm and temperature of 
825oC were found to be the optimum conditions for the growth of the ZnO 
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Te-O-Te bonds. On the other hand, for y> 20 mol %, the decrease in the 
elastic moduli was due to increase in NBO as a result of formation of WO4 
tetrahedral via breaking of Te-O-W network. Further analysis using bulk 
compression and ring deformation models showed a slight decrease in the 
ratio of ideal bulk modulus to experimental bulk modulus (Kbc/Ke) and 
average atomic ring size (l) for y<20 mol % followed by a large increase 
for y>20 mol %. Our analysis also indicates that limited ring deformation 
takes place and the main compression mechanism in this glass system was 
mainly ideal isotropic compression. On the other hand, optical band gap (Eopt) 
showed small variation for y=0-20 mol % but decreased upon higher WO3 
content while refractive index (n) showed the opposite trend. This optical 
behavior is suggested to be related to the changes in cross link density and 
NBO concentration in the glass system. For zNb2O5-(20-z)BaO-80TeO2 glass 
system, the vL and vs steadily increased with Nb2O5 content and are suggested 
to be influenced by independent moduli (CL and µ). Elastic moduli such as 
Ke, Y and θD also showed similar behavior to the CL and µ. The increase of 
elastic moduli is suggested to be due to the increase of bridging oxygen (BO) 
via TeO4 tbp formation. On the other hand, Raman spectra showed increase 
in intensity of TeO4 tbp and slight increase in NbO6 octahedral. Analysis 
on the spectra showed that the increase in BO is prominent compared to 
NBO. Optical energy gap (Eopt) was found to decrease with Nb2O5 which is 
suggested to be due to smaller difference between HOMO and LUMO states 
of TeO4 tbp compared to that of TeO3 tp and the averaging effect of Eopt of 
constituent oxides. Meanwhile, Urbach energy (Eu) decreased with Nb2O5 
content indicating reduction in disorder of the glass structure.

nanorods in this study. The characterization revealed that the nanorods had 
low resistivity of 5 x 10-2 Ω-cm at highest (0 0 2) crystalline structure. This 
strongly indicates that the ZnO nanorods had good electrical behaviour 
which can transport electrons more efficiently in the device. Third part 
involved the study of MEH-PPV thin films dissolved in non-aromatic solvent 
such as 1,2 dichlorobenzene and toluene to produce p-type conducting 
emissive layer. With an optimum solution concentration of 5 mg/ml, 
highest photoluminescence (PL) spectrum was produced with an emission 
centred at 590 nm. From the optimized thin films, OLEDs were fabricated. 
As a conclusion, by combining the ZnO nanorods with MEH-PPV in the 
OLEDs had improved the electrical characteristics of the device compared 
to single layer MEH-PPV based device. The fabricated device worked as 
a diode; which showed a rectifying current. The lowest turn on voltage 
was found to be at 0.4V using the ZnO nanorods grown at temperature of 
825oC. At this deposition temperature, the Schottky barrier height was 0.59 
eV, with an ideality factor of 12.91. The OLEDs were also tested using 
electroluminescence (EL) spectroscopy to prove the devices’ functionality. 
The EL emission spectra were found to match with the PL emission




