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Abstract; Carbon dots( CDs) were successfully prepared by the one-pot pyrolysis method using the
barley seedling as carbon source. The boron, nitrogen and mixed doping system of CDs were stud-
ied. The solution of CDs exhibits broad absorption in the UV region. Two emission bands can be ob-
served in the near UV and blue regions. It is worth to note that CDs powder doped with B and co-
doped with B and N can be effectively excited by the blue light and emit bright green light. The LED
devices were fabricated by combining such two kinds of CDs powder, which exhibit excellent lumi-
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nescent properties. Using commercial K,SiF : Mn™" as red components, white LEDs with high lumi-

nous efficiency and color rendering index can be obtained.
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Fig. 1 Process diagram of one-pot pyrolysis preparation method for bio-based carbon dots
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Fig.2 (a) Absorption spectra of RM-CDs, RMB-CDs, RMN-CDs and RMBN-CDs in distilled water, illustrated with a partially
enlarged image at 350 —700 nm. (b)FT-IR spectra of RM-CDs, RMB-CDs, RMN-CDs and RMBN-CDs. (c¢)Full-scan
XPS spectra of RMBN-CDs. (d)High resolution XPS spectra of RMBN-CDs for Cls. (e)High resolution XPS spectra of
RMBN-CDs for Bls. (f)High resolution XPS spectra of RMBN-CDs for Nls.
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Fig.3

(a)Pictures of CDs solution under natural light and UV light, from left to right, they are RM-CDs, RMB-CDs, RMN-

CDs and RMBN-CDs. (b) Excitation spectra of the CDs solution( monitoring at 440 nm). (¢) - (f)Emission spectra of

CDs solution excited by different wavelength light.
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Fig.4  (a)Excitation spectra of RMB-CDs powder and RMBN-CDs powder by monitoring at 500 nm( the illustration shows the pictures

of RMB-CDs powder and RMBN-CDs powder under natural light conditions). (b)Emission spectra of RMB-CDs powder excit-

ed by different wavelength light ( the illustration shows the image of RMB-CDs powder under 365 nm light). (c¢)Emission spec-

tra of RMBN-CDs powder excited by different wavelength light ( the illustration shows the image of RMBN-CDs powder under

365 nm light). (d)Temperature-dependent emission intensity of RMB-CDs powder and RMBN-CDs powder.
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Fig.5 (a) — (b) Luminescent spectra of LED devices based on RMB-CDs powder and RMBN-CDs powder under different cur-
rents, respectively (luminance photographs of that two LEDs). (c¢) Luminescent spectra of white LEDs by combining
RMB-CDs powder or RMBN-CDs powder with K, SiF: Mn** under the 20 mA current, respectively. (d)CIE coordinates
and luminance photographs of that two white LEDs. (e) — (f) CIE coordinate change diagram of white LED devices made
by RMB-CDs powder or RMBN-CDs powder under different current driving conditions, respectively.
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