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Abstract: The water-soluble CdTe quantum dots have been synthesized by using tiopronin (TP) as stabilizer in
aqueous solution at 100 “C. The experimental results demonstrate that several parameters including pH and molar
ratios of the TP ligands to the concentration of Cd** ions in the precursor solution play an important role in the
photoluminescence (PL) quantum yield(QY) of the as-prepared CdTe quantum dots(QDs). Refluxing for 2 h at pH=
11.3, the maximum PL QY of the obtained CdTe QDs at 537 nm is 66% at room temperature without any post-
preparative treatment. By controlling the reflux time, CdTe quantum dots with various sizes can be obtained in
aqueous solution. The room-temperature PL emission spectrum of CdTe quantum dots in aqueous solution covers the
spectral region from 504 to 602 nm with a maximum located at 537 nm. TEM, XRD, XPS and FTIR spectroscopy are
used to characterize the size, shape, and composition of the CdTe nanocrystals. The hemolysis assay shows that the

TP-capped CdTe quantum dots have good biocompatibility.
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Fig.1 UV-Vis absorption (A) and PL spectra (B) (A=
400 nm) of CdTe QDs capped with TP in aqueous
solution at pH=11.3, n,n,,=1:1.5 and n_p=
4 mmol- L™ (I)~(11) stand for spectra of CdTe-
TP QDs obtained for refluxing 10 min, 0.5 h, 1,
2,4,7, 11, 18, 26, 35 and 47 h, respectively
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Fig.2 PL QY of as-prepared CdTe NCs as a function of
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line), and 11.3(solid line). CdTe-TP QDs are

obtained for refluxing 10 min, 0.5 h, 1 h, 2 h, 4
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SAED patterns of CdTe QDs
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Fig.5 X-ray diffraction patterns for TP-capped CdTe QDs
obtained by refluxing 7 h. The standard diffraction

lines of cubic CdTe are also shown for comparison
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Fig.6  X-ray photoelectron spectra of the TP-capped CdTe QDs
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Fig.8 Luminescence decay curves of CdTe QDs in
aqueous (A) and toluene (B) solution.

The excitation wavelength is 405 nm
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ISR 3.5%, X FW] TP FE R CdTe i+ £ =
ARG A ARZS T, P X S8 @ 586 CdTe it
- RO AE AR W S 2 A0 b A B EE A N

SE k.
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