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Photoluminescence Properties of Citrate-stabilized
Water-soluble CdSe and CdSe/CdS Quantum Dots
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Abstract: Narrow distributed and highly luminescent CdSe nanoparticles (NPs) were synthesized by using citrate
as the stabilizer in aqueous system. The size distribution and corresponding emission maximum of CdSe NPs
could be tuned accurately by controlling the synthesis temperature. As the synthesis temperature increased from
20 C to 95 °C, the diameter of the as-prepared CdSe NPs increased from 2.0 nm to 3.2 nm, and the
corresponding emission maximum red-shifted from 500 nm to 570 nm. Hence, these as-prepared water-soluble
CdSe NPs exhibit obvious quantum confinement effects. The core-shell CdSe/CdS NPs were prepared further
whose luminescence intensities enhanced 5~10 times as compared with those of CdSe core NPs. The influence of
the precursor molar ratio of S and Se on the photoluminescence properties of CdSe/CdS nanoparticle solutions was
studied and the existence of CdS on CdSe/CdS NPs was confirmed by means of XPS. FTIR and 'H NMR were
used to characterize the coordination of the oxygen atoms in citrate molecules with the Cd** ions on the surfaces
of CdSe NPs. The results indicate the role of citrate molecules in improving the stability of water-soluble CdSe
NPs.
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Fig.1 ~ Absorption and photoluminescence (PL) spectra of
CdSe nanoparticles prepared at 75 °C
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Fig.2  Normalized PL spectra of CdSe nanoparticles

prepared at various temperatures
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Fig.3 TEM images of CdSe nanoparticles prepared at various temperatures
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Fig.4 Energy of the excitonic emission as a function of

CdSe nanoparticle sizes
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Fig.7 FTIR spectra of trisodium citrate dihydrate (A) and

citrate-stabilized CdSe nanoparticles (B)
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