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Abstract

Semiconductor nanocrystals, or quantum dots, have attracted considerable attention in
last decades due to their unique properties compared to bulk counterparts as consequence of
quantum confinement effect. In this work, cadmium telluride nanoparticles capped with 3-
mercaptopropionic acid as stabilizing agent have been prepared via one-pot aqueous colloidal
synthetic approach. Sets of samples were synthesized and characterized by different techniques.
Then, synthesized nanoparticles were utilized to fabricate light emitting device based on CdTe
quantum dots in emissive layer. The device performance was compared to that of another
fabricated device based on CdSe nanocrystals. For preparation part, the effect of Cd precursor on
the properties of nanoparticles was investigated firstly. The sample prepared by cadmium acetate
has dominant cubic crystal structure whereas that synthesized by cadmium chloride has
hexagonal one. Emission intensity of cadmium chloride sample was higher than the other.
Second, CdTe nanoparticles with different sizes were successfully prepared in the presence of
sodium borohydride with different concentrations as reducing agent. EDX analysis showed a
significant increase of Te/Cd atomic ratio for the nanoparticles prepared with high percentage of
NaBH4. XRD showed that CdTe nanocrystals synthesized with low percentage crystallized in a
mixture of zinc blende and hexagonal phases with predominance of cubic one, while the
nanoparticles prepared with high percentage crystallized in hexagonal structure. Nanoparticles
prepared with low percentage showed high-intensity luminescence with small full width at half
maximum. Third, the effect of changing capping agent quantity has been examined for more
optimization of prepared samples. All samples exhibited cubic structure as XRD proved which is
consistent with above results. The intensity of photoluminescence was increasing by decreasing
3-MPA quantity. The nanostructures obtained with the highest intensity possessed O/Cd atomic
percentage ratio higher than other prepared nanostructures. Nanocrystals size was calculated by
different formulas. By comparing the results, sizes determined by tight binding approximation
from absorption onset agreed well with that attained from emission spectrum using an empirical
equation. For the device part, light emitting device based on prepared CdTe quantum dots was
fabricated utilizing spin-coating and thermal evaporation techniques. The fabricated device



showed electroluminescence peak at 520 nm which was attributed to emission form Alqs
electron transporting layer combined with a little percentage from the interfaces between the
conduction band of Alqs and valance band of CdTe QDs. The reason for such emission is that the
energy barrier between QDs and Alqs layers is not high enough to trap charge carriers at QDs
layer which cause excitons formation and recombination within ETL and interfaces instead of
nanocrystals layer. Another device based on CdSe NCs was fabricated also for comparison. The
device showed electroluminescence spectrum centered at 555 nm which originated from
recombination of charge carriers in CdSe nanocrystals layer. The energy bands diagram of
device confirmed that result.



