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PREPARATION OF TRICHROMATIC QUANTUM DOTS:
SOURCE OF WHITE LIGHT

YUE Yang, GE Mei-Ying, SUN Yan, CHEN Xin, DAI Ning
(National Laboratory for Infrared Physics, Shanghai Institute of Technical Physics
Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: Based on chemical solution-process method, red, green, and blue-luminescent CdSe/ZnS semiconductor core/
shell quantum dots were successfully prepared by utilizing ethylxanthates as precursors of shell layers. Green-luminescent
(542nm) and blue-luminescent (483nm) core/shell quantum dots were synthesized by capping the CdSe core quantum
dots with ZnS shell layers from zinc ethylxanthate precursors and manipulating reaction temperature with the presence of ox-
ygen. The red color (612nm) CdSe/CdS/ZnS core/multishelled quantum dots were prepared by capping of CdS and ZnS
shell layers from cadmium ethylxanthate and zinc ethylxanthate precursors. Results from UV-vis absorption spectra, photo-
luminescence spectra and transmission electron microscopy (TEM) indicated that the emission red-shifted if the ZnS cap-

ping of CdSe dots is processed at a lower temperature (about 230 “C ), while blue-shifted at a higher temperature (about

260 °C ). Trichromatic white light was obtained via mixing of red, green, and blue-luminescent quantum dots.
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Fig. 1 Photoluminescence spectra of CdSe quantum dots

capped with ZnS in mixed gas
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Fig.2 TEM image of blue quantum dots responsed with PL
curve E in Fig. 1
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Fig.3 PL spectra and PL images of trichromatic quantum dots
under UV lamp before and after blend
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