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One-step synthesis of branched NaGdF, :Yb** ,Er** nanoparticles and

carbon quantum dots

YU Jia-ming, HE Yu-xuan, WANG Yu-meng, CHENG Qian”
(Material Science and Engineering College, Northeast Forestry University, Harbin 150040, China)

Abstract; Branched up-conversion NaGdF, : Yb** | Er’* nanoparticles and sphere carbon quantum dots (CQDs) are
prepared by one-step hydrothermal method with rare earth chloride and ethylene glycol as precursor and solvent
separately. The structure ,morphology and properties of the prepared samples are analyzed by using X-ray power diffraction
spectroscopy ( XRD) , transmission electron microscopy ( TEM) , Fourier transform infrared spectroscopy ( FT-IR) and
fluorescence spectroscopy.The results show that the solid obtained after centrifugation is just the branched NaGdF, :
Yb**  Er’* nanoparticles with cubic and hexagonal mixed structure , which can emit the strong green light under 980 nm
near-infrared motivation. The solution of the branched NaGdF, : Yb* , Er’* nanoparticles in ethyl alcohol has good
stability,, with a fluorescence performance not changing significantly after 7 days. Meanwhile, the upper solution obtained
after centrifugation can emit the strong light blue emission under 365 nm ultra-violet motivation.Through detection by XRD
and IR, it is indicated that the solid obtained after drying the upper solution is determined to be carbon quantum dots. TEM
analysis verifies that CQDs sample shows uniform sphere and excellent dispersibility,with an average size of 7. 46 nm.
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