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Abstract: Element doping plays an important role in regulating multicolor luminescence of the carbon dots. How-
ever, it is difficult to realize the tunable fluorescence emission of carbon dots in solid state due to serious aggregation
induced quenching effect (AIQ) and complicated preparation process. Herein, a kind of nitrogen and boron ele-
ments co-doped solid-state fluorescent carbon dots was synthesized by microwave reaction using phloroglucinol as car-
bon source, boric acid as boron dopant and urea as nitrogen dopant. With the change of nitrogen and boron elements
content, the luminescent color of the obtained solid-state carbon dots undergoes variations from yellow, green to
blue. After the characterization, it was found that the doping of nitrogen and boron elements formed different struc-
tures and new functional groups on the surface of the carbon dots, in which the synergistic effect of graphitic nitro-
gen, N—C and B—0/B—N bonds led to a blue-shift change of luminescent colors and the increasing fluorescence
quantum yields (FLQYs) with the increasing contents of nitrogen and boron dopants in these solid-state carbon dots.
In addition, given that these solid-state carbon dots materials exhibited excellent multicolor luminescence properties,
yellow, green and blue solid-state fluorescent carbon dots with the best luminescence performance after optimizing

fabricated WLED devices with excellent chromaticity indexes. The warm-white light and energy-saving and efficient
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working characteristics in the some devices indicate that these carbon dots materials possess potential application in

the field of lighting.
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Fig. 1 Schematic diagram of the multicolor solid-state CDots

via one-step method by N and B elements co-doping
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Fig. 2 Intensity distribution of the multicolor solid-state

CDots via one-step method by N and B elements co-

doping
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right corner) , the statistical histogram of particle siz-

es(the inset in the lower right corner) of Y-, G- and

B-CDots.
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Fig. 4 XRD patterns of the Y-, G- and B-CDots.
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