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Fig.1 ~ Absorption spectra of the CdSe/Cys (a) and the
CdSe/ZnS/Cys nanoparticles (b) in pH 7.4 Tris-HCI
solution
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Fig.2  Room temperature photoluminescence spectra of the
CdSe/Cys(a) and the CdSe/ZnS/Cys nanoparticles (b)
at the excitation wavelength (320 nm) in pH 7.4
Tris-HCI solution
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Fig.3 TEM (Enlarged 1x10° times) (A) and ED images (B)
of the CdSe/ZnS/Cys nanoparticles
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Fig.4 X-ray photoelectron spectra of thin cast films of Cys-capped CdSe/ZnS nanoparticles
(A) cadmium 3d, (B) selenium 3d, (C) sulfur 2p and selenium 3p, (D) zinc 2p levels of CdSe/ZnS samples
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Fig.5 FT-IR spectra of the pure Cys (A) and Cys-capped CdSe/ZnS nanoparticles (B)
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Synthesis and Characterization of Water-Soluble CdSe/ZnS Core-shell Nanoparticles

XIE Ying XU Jing-Juan YU Jun-Sheng® CHEN Hong-Yuan
(Department of Chemistry, Nanjing University, Nanjing 210093)

The water-soluble CdSe/ZnS core-shell nanoparticles have been synthesized by using L-cysteine hydroch-
loride as stabilizer. The optical properties of CdSe nanoclusters and the influence of ZnS shell on the CdSe core
were studied by UV-Vis absorption and fluorescence spectroscopy. A remarkable emission enhancement with a
factor of 3.5 for CdSe/ZnS core-shell nanoparticles in the intensity was observed compared to the CdSe
nanoparticles. The maximum emission wavelength of CdSe/ZnS nanoparticles had a slight redshift. The absorption
spectrum of CdSe/ZnS core-shell structure showed a small redshift as compared to the CdSe core. TEM, ED and
XPS were used to characterize the size, shape and composition of CdSe/ZnS nanoclusters. Results of FT-IR show
that sulfur and oxygen atoms in L-cysteine molecules took part in coordination with metal ions on the surface of
the nanoparticles. There also existed amino-group on the surface of the core-shell nanoparticles. The above results
demonstrate that the CdSe/ZnS nanoparticles are with a high degree of size-distribution and monodispersity in
addition to the superior chemical stability and good optical characteristics.

Keywords: CdSe/ZnS nanoparticle L-cysteine hydrochloride



