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One-Pot Synthesis of Green- to Near Infrared-Emitting CdTe Quantum Dots
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Abstract: CdTe quantum dots (QDs) with emission wavelength from green to near infrared is synthesized in aqueous

phase when mercaptopropionic acid (MPA) acts as capping reagent. The effects of pH of reaction solution, molar

ratios of ncy/ ny. and ney/ nyps on the emission peak and photoluminescence (PL) quantum yield (QY) of CdTe QDs are

investigated, respectively. It is found that 30.8% of PL QY is achieved for CdTe at 569 nm when reaction system is
refluxed for 0.5 h at pH 10.5, and n :n > nywy=1:0.05:1.1. By controlling the reflux time within 7 hrs, the PL

emission peak range of CdTe quantum dots in aqueous solution is from 525 to 730 nm. The crystal structure,

morphology and surface groups of CdTe QDs are characterized using X-ray powder diffraction (XRD), transmission

electron microscopy (TEM) and Fourier transform infrared spectroscopy (FTIR), individually.
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1~5 stands for spectra of CdTe QDs obtained for refluxing 10 min, 30 min, 1 h, 3 h, 7 h, respectively
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Fig.1  Absorption (A) and fluorescence (B) spectra of CdTe quantum dots capped with MPA
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Fig.2 Image of five typical as-prepared CdTe QDs

illuminated under an ultraviolet lamp
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From left to right, the QDs are obtained for refluxing 10 min, 0.5,
1,3,5and 7 h
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function of pH
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From left to right, the QDs are obtained for refluxing 10 min, 0.5,
1,3,5and 7 h
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Fig.8 FTIR spectra of CdTe QDs
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