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Abstract: In recent years, the demand for white LED lighting with high color rendering index has posed new chal-
lenges to the LED industry. Carbon dots, as a new type of nanomaterial in the 21st century, is expected to become an
ideal single component phosphor for white LED devices with high color rendering index, because of its advantages of
simple preparation process, high stability, optical tunability and wide emission. However, aggregation-caused
quenching (ACQ) of carbon dots greatly limits its application in solid-state lighting. In this paper, high-efficiency
fluorescent carbon dots were synthesized by microwave method under mild preparation process with phenphenolline
as raw material, and the surface functional group tuning of the carbon dots was realized by doping technique. One-
component solid carbon dots phosphors with anti-ACQ were successfully prepared by one-step method, which can be
applied to white LED devices with high color rendering index. lIts solid quantum yield is as high as 37%, and the

white LED prepared with it as phosphor shows excellent photoelectric performance.
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Fig. 1 Morphology of FL-CDs and B-FL-CDs. (a)-(b) TEM images of FL-CDs and B-FL-CDs. (¢)—-(d) High-resolution TEM
images of FL-CDs and B-FL-CDs. (e)—(f)Particle size distribution of FL-CDs and B-FL-CDs
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Fig. 2 Structure characterization spectra of FL-CDs and B-FL-CDs. (a) FT-IR spectra of FL-CDs and B-FL-CDs. (b) XPS spec-

tra of FL-CDs and B-FL-CDs. (¢), (f)High-resolution spectra of C 1s of FL-CDs and B-FL-CDs. (d), (g)High-resolu-

tion spectra of N 1s of FL-CDs and B-FL-CDs. (e), (h)High-resolution spectra of O 1s of FL.-CDs and B-FL-CDs. (i)

High-resolution spectra of B 1s of B-FL-CDs
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Spectra of FL-CDs and B-FL-CDs samples. (a) UV-Vis spectra of FL-CDs and B-FL-CDs solutions, and the illustrations

are FL-CDs and B-FL-CDs solutions pictures under sun-light. (b) Emission spectra of FL-CDs solution. (¢) Emission

spectra of B-FL-CDs solution. (d) Excitation spectra of FL-CDs and B-FL-CDs in solid state (Monitor at wavelength of

650 nm), and the illustrations are pictures of two samples. (e) FL-CDs solid state fluorescence spectra, and the illustra-

tion is photograph of FL-CDs excited at 365 nm. (f) B-FL-CDs solid state fluorescence spectra, and the illustration is

photograph of B-FL-CDs excited at 365 nm
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Fig. 5 Photoelectric performance spectra of LED devices based on B-FL-CDs powder. (a) Luminescent spectrum of white LEDs

under 80 mA. (b) CIE of white LED under 80 mA (the illustration shows the device lighting). (¢) Luminescent spectra

under different currents. (d)CIE coordinate change diagram under different currents
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