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Synthesis and Optically Characterization of CdSe Nanocrystal
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Abstract

New issues arise as to surface characterization, quantification and interface formation. Surface and interface control of
CdSe nanocrystal systems, one of the most studied and useful nanostructures. Semiconductor quantum dots (QDs) have
been the subject of much interest for both fundamental reseach and technical applications in recent years, due mainly to
their strong size dependent properties and excellent chemical processibility. In this dissertation, the synthesis of CdSe
quantum dots were synthesized by pyrolysis of high-temperature organometallic reagents. In order to modify the size and
quality of quantum dots, we controlled the growth temperature and the relative amount of precursors to be injected into
the coordinating solvent. Moreover, an effective surface passivation of monodisperse nanocrystals was achieved by
overcoating them with a higher-band-gap material. Synthesized CdSe quantum dots were studied to evaluate the optical,
electronic and structural properties using UV-absorption, and photoluminescence measurement.
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Cadminm oxide + Steanc acid

A 1. CdSe =97 FA.
Scheme 1. Synthesis of CdSe nanocrystal
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OB 1. CdSe Wi ko] 373 (A; BiAsE B; #Re)Ad)
Fig. 1. Photoluminescence of CdSe nanocrystal (A; White
light B; UV light)
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Fig. 2. Photoluminescence and absorbtion spectra

2Rt e ol AL & 4 UdTh

= FAAZEE 107 37 CdSe =3 AHE
UV-vis spectrometerg AF2-3Fo] CdSe Y= AF2]
Absorbance #& =33 th olnje] == 10 pmol
S FASAL UV-visoll AHE-El &= 28 w9
738 8ullQ]l HPLCE hexanes AME-3131Th

UV-visE 53l <213+ Absorbance= 450, 550 nm%
YEFTE. luminescence Spectra LS 559141 Amax®] 3
AL UV-visE B3l &<18 4304921 450 nmE &
Yo7 3lo] photoluminescences =74 313 th 24 =
UV-vis absorbance®} PL Hl¢|H= Fig. 2 & &3l &

7¥e opaL o] g AHAE-L 557 nmell A 2
Ebi=g

4.2 B

oy 4 3% E3l CdSe Y=Y AE a"é St
3L, CdSe W=k Frabd-s 8l
< Fdskqdeh B3 CdSe ‘/‘r“%x}ol

ol
[
{8
|

nE



CdSe Wi=dAke] 43t 3t 54 253

712 250°Cel| A1 2] FR] Al kel vlEI S 18l
vl EF2 CdSe Y =gA-2 A3t 4 33t9aL,
Z}ze] PL &9 ER S 4 3le] Bkt ) He
g A2 ERE AEES 2 7] "
VOCs AA, Azl W7l A2 871538t T3l ¢
g gl B3 FolelAE quantum dotg ©]-&-3 X A
v} QA HolAe] o g Al&E, f37F X 8A,
bioelectronics, 5 £A}9] 74A] Sof o]&= 4t}

B
o

kS

[1]1 X. Michalet, F. F. pinaud, L. A. Bentolila, J. M.
Tsay, S. Doose, J. J. Li, G. Sundaresan, A. M. Wu,
S. S. Gambhir, and S. C. Yoo, “Quantum Dots for
Live Cells, in Vivo Imaging, and Diagnostics”, Sci-
ence Vol. 307, No. 5709, p. 538, 2005.

[2] L L. Medintz, H. T. Uyeda, E. R. Goldman, and H.
Mattoussi, “Quantum dot bioconjugates for imag-
ing, labelling and sensing”, Nat. Mater. Vol. 4, p.
435, 2005.

[3] D. Gershon,*Quantum dots show their true colours™,
Nature Vol. 247, p. 432, 2004.

[4] C. B. Murray, D. J. Norris, and M. G. Bawendi,
“Synthesis and Characterization of Nearly Mono-
disperse CdE (E =S, Se, Te) Semiconductor Nanoc-
rystallites”, J. Am. Chem. Soc. Vol. 115, p. 8706,
1993.

[5] Z. A. Peng and X. Peng, “Formation of high-quality
CdTe, CdSe, and CdS nanocrystals using CdO as
precursor”, J. Am. Chem. Soc. Vol. 123, p. 183,
2001.

[6] L. Qu, X. Peng, “Control of Photoluminescence
Properties of CdSe Nanocrystals in Growth”, J. Am.
Chem. Soc. Vol. 124, p. 2049. 2002.

[7] H. Nakamura, Y. Yamaguchi, M. Miyazaki, H
Maeda, M. Uehara, and P. Mulvaney, “Preparation
of CdSe nanocrystals in a micro-flow-reactor”,
Chem. Commun. p. 2844. 2002.

[8] E. M. Chan, R. A. Mathies, and A. P. Alivisatos,

“Controlled growth of tetrapod-branched inorganic
nanocrystals”, Nano Lett. Vol. 3, p. 199, 2003.

[9] X. Peng, M. C. Schlamp, A. V. Kadavanich, and A.
P. Alivisatos, “Epitaxial Growth of Highly Lumi-
nescent CdSe/CdS Core/Shell Nanocrystals with
Photostability and Electronic Accessibility”, J. Am.
Chem. Soc. Vol. 119, p. 7019, 1997.

[10] M. Danek, K. F. Jensen, C. B. Murray, and M. G
Bawendi, “Synthesis of Luminescent Thin-Film
CdSe/ZnSe Quantum Dot Composites Using CdSe
Quantum Dots Passivated with an Overlayer of
ZnSe”, Chem. Mater. Vol. 8, p. 173, 1996.

[11] P. Reiss, J. Bleuse, and A. Pron, “Highly Lumines-
cent CdSe/ZnSe Core/Shell Nanocrystals of Low
Size Dispersion”, Nano Lett. Vol. 2, p. 781, 2002.

[12] M. A. Hines and P. Guyot-Sionnest, “Synthesis and
Characterization of Strongly Luminescing ZnS-
Capped CdSe Nanocrystals™, J. Phys. Chem. Vol.
100, p. 468, 1996.

[13] B. O. Dabbousi, J. Rodriguez-Viejo, F. V. Mikulec,
J. R. Heine, H. Mattoussi, R. Ober, K. F. Jensen,
and M. G. Bawendi, “ZnS Core-shell Quantum
Dots: Synthesis and Characterization of a size
Series of Highly Luminescent Nanocrystallites”, J
Phys. Chem. B Vol. 101, p. 9463, 1997.

[14] A. M. Derfus, W. C. W. Chan, and S. N. Bhatia,
“Probing the Cytotoxicity of Semiconductor Quan-
tum Dots”, Nano Lett. Vol. 4, p. 11, 2004.

[15] A. Hoshino, K. Fujioka, T. Oku, M. Suga, Y. F.
Sasaki, T. Ohta, M. Yasuhara, K. Suzuki, and K.
Yamamoto, “Physicochemical Properties and Cellu-
lar Toxicity of Nanocrystal Quantum Dots Depend
on Their Surface Modification”, Nano Lett. Vol. 4,
p. 2163, 2004.

[16] C. Kirchner, T. Liedl, S. Kudera, T. Pellegrino, A.
M. Javier, H. E. Gaub, S. Stolzle, N. Fertig, and W.
J. Parak, “Cytotoxicity of Colloidal CdSe and CdSe/
ZnS Nanoparticles”, Nano Lett. Vol. 5, p. 331,
2005.

J. Chosun Natural Sci., Vol. 1, No. 3, 2008



