b oS B SN e L0 Lol a3 ol all SR
el Shislly el

838 pallad (e aSlia L 5 S daale duaal L 45l c0la sall oY 45l <50
8 yuanall 45 50 o) gall Canmn 5 Apalall cilisd 5ol (e daall Jae o5 88 Sl Aaiiy lgana o 5adias
Al oY) Ga Al 5 Al e geaall alic e 4 Sall Ela sall oY dali g Ay jall A5yl
L el ) a saedlS DN S el (e Akl L) e Ay ) jal) Gailiaddl diagie il o ¢l ja) &
e Aghay slhiall ) 5L Gl o 52008 (e ApeSl) L) juzaad s sy skl e Lilaia) S @l
(e Adlide Cai g Sl Lau ) 3 (mercaptoacetic acid) el cliiu) silS jall e 5 gae Sy
Arisiall d8Uall dndl alasiuly 5 pasall 4peSll Ll g jallall JSEl s g ) sl Sl Al o a3 8l 3l
Gaadll a3 el yaall Cand AaiY) Galiaial 5 (el ) Calplaa g 3801 5 g SV jeaall  Aiadl 22V 250
O daladlly )l sall Gl sall 5 A sall 5 i) (368 Al (alialial (b 4 guall al a1 (e
S5k IS Led i LS i) o 003l SN oS yall (pa Apell) Tl (o AS s JiSE5 il g 51 )
ey Calaal) 2y L5 Gl ) saaalS DA S pall (e ApaS) Jaliall S eilial) ST LS sl 5 CanSa
A o Al Bl o gaa o LeS, el 1) o ) ) Ladie <l 3 4 gadall 48U 5 s 0 a5 S5, (5 saiac
O ) et 13 5 8l & 5iansS) )l e il o 5 e lS A gl il e ol Lgsn
(sl latia¥) Al b S sl el gilS el (e dduday slanall 2l 5l @l ) a gpedlSl (e S Ll
GaoS) ki @iy o gedlSI e dpesll Tl jleeai¥) daa G solall sl dalaill il i gl
AL el ) a sl Il gl el ) el 1y 2L o grealSl e Al Ll jleaty) As 2
i) p sl o dpasl) Ll Jleiail) da )3 Gl Lganad 4ty 4 5l Claguall o 8] daiS
Aala Ayl s clipdai (8 ael y Jfse Led Jrag Las 2l )l ¢l ) o spedlSl jlgaai) da )3 e JB) ) LS
A el sl S Jie



Microstructure and Thermal Properties of Cd;Zn,Te Quantum
Dots

Ebtesam Hassan AL-Zhrani

Supervised By

Prof. Wageh Mohammed Helmy Swelm

Abstract

Colloidal semiconductor nanocrystals is under high scientific attention owing to their
unappalled size-dependent properties. Consequently, many scientific works have
been done on studying the characterization of nanostructures fabricated by colloidal
method especially for II-VI semiconductors. Up to now, no systematic studies of
thermal properties have been done on the ternary mixed cadmium zinc telluride (Cd;.
Zn,Te) quantum dots (QDs). In this thesis synthesize Cd,ZnsTe capped with
mercaptoacetic acid (MAA) QDs in water mixed solution with various compositions
of Zn with employing new precursors .The structure and morphology of these QDs
were characterized by X-ray diffraction (XRD), energy dispersive X-ray
spectroscopy (EDX), high resolution transmission electron microscopy (HRTEM),
Fourier transform infrared spectroscopy (FTIR) and Raman spectroscopy. The
optical properties were investigated by using UV—Visible absorption and thermal
properties by thermogravimetric analysis (TGA).The results confirm formation of
Cd;xZn,Te QDs alloy with a hexagonal and cubic phase and showed the presence of
capping elements at the surface of QDs. The optical band gap of Cd;.xZnsTe QDs has
been observed to increase as the composition of Zn in host matrix increases. The
particle sizes attained from optical absorption measurements have very low value in
comparison to the diameter of exciton Bohr indicating that the MAA-capped Cd,.
ZnTe QDs are in a strong confinement regime. TGA results exhibited that the
melting point (Ty) of CdixZnsTe QDs is larger than Ty, of CdTe QDs; this indicates
that Cd;xZnsTe QDs has high stability. Due to the large value of surface per volume
ratio of the nanoparticles, Ty, of Cd;xZnsTe QDs is lower than the T, of bulk Cd;.



xZnyTe.These results render good properties for Cd;xZnsTe QDs, which makes it

promising for future applications such as thermal detectors.



