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Schematic diagram of the synthesis
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One-Step Synthesis of NaYF,:Yb*,RE* @ CDs Nanocomposites with
Enhanced Up-Conversion Emission and Dual-Mode Emission

WU Xiaoyi', Kang Longyu®, L1 Rui', SHENG Haoyang',ZHENG Junhui',ZOU Linlin',
CHEN Yeqing", YU Ting'
(1. School of Applied Physics and Materials, Wuyi University, Jiangmen 529020, China; 2. School of Chemistry and
Chemical Engineering, Northwest Normal University, Lanzhou 730070, China)

Abstract: Rare earth ions (RE’") doped up-conversion luminescent materials have shown great potential for applications in
biomedicine, fluorescence sensing, ion detection, and anti-counterfeiting due to their excellent optical properties. In this paper,
we reported a facile synthetic strategy to synthesize NaYF,: Yb*" , RE*" @CDs nanocomposites via hydrothermal synthesis by
adding CDs prepared with citric acid and urea as precursors to a precursor solution of NaYF,: Yb*" , RE*". The successful
attachment of CDs on the surface of NaYF4: Yb’" | RE’" was confirmed by XRD, TEM, FT-IR , XPS and other
characterization methods. It was found that the as-prepared NaYF,: Yb*" , RE*" were uniform monodisperse nanospheres, and
the crystal form of NaYF, in the nanocomposite is not altered by CDs. Under the excitation of UV light, the prepared NaYF,:
Yb*" , RE” @CDs nanocomposites exhibit excellent dual-mode emission properties attributed to down-conversion emission of
CDs and up-conversion characteristic emission of RE*"-doped ions, respectively. Meanwhile, the addition of CDs has led to
enhanced RE*" up-conversion emission. It may be due to (1) the successful passivation of some surface defects of NaYF, due
to the strong coordination ability of the COOH on the surface of CDs with RE’" ions; and (2) CDs are used to absorb excited
electrons and transfer energy to the lower energy level of RE*", resulting in the enrichment of the excitation electrons. This
strategy is also effective for different doping ions (NaYF,: Yb*",Er'", NaYF,: Yb*" , Tm*" and NaYF,: Yb*" ,Ho’" ). The
results of this study provide a simple and effective new synthesis strategy for further improving property of other RE*"-doped
up-conversion luminescent materials.

Keywords: carbon dots; NaYF,; down-conversion luminescence; up-conversion emission; nanocomposites; dual-mode emission;

rare-earth luminescence ; hydrothermal synthesis
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