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Abstract: As a new generation of green solid-state lighting source, white light-emitting diode (LED)
devices not only have been widely used in lighting, liquid crystal display (LCD) backlighting and
other fields, but also are related to intelligent lighting, the Internet of Things technology and other
high-tech industries. White light devices consisting of yellow emitting YAG: Ce’* (Y;AL,O,: Ce’")
phosphors and blue chip are commonly used but lacking the components of red spectrum, resulting
in the device’s narrow spectrum, low color rendering index( CRI) and high correlated color tempera-
ture (CCT). Therefore, red phosphors play an important role in improving the color quality of white
LED. Herein, red carbon dots with 28% quantum yield (QY) are synthesized and then combined
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with cellulose to form red phosphors( QY =18% ). Red phosphors are mixed with commercial YAG:
Ce’* (Y,A1;0,,: Ce’*) to obtain warm white LED. Compared to the LED encapsulated with YAG:
Ce’ " phosphors, the CIE color coordinate of the LED which is encapsulated with YAG: Ce’* phos-
phors and red phosphors changes from (0.30, 033) to (0.33, 0.35), the CCT declines from
7 396 K to 5 714 K and the CRI raises from 78.2 to 82.9 under the excitation of 460 nm emitting
blue chip. It achieves that cold white light-emitting diodes ( WLED) with high CCT and low CRI
were adjusted to warm WLED with low CCT and high CRI.
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Fig.1 (a)TEM image of red carbon dots, inset; the particle distribution of carbon dots. (b) HRTEM image of carbon dots.
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Fig.2  FT-IR spectrum of red carbon dots
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Fig.3 (a)XPS pattern of carbon dots. (b) — (d) High-resolution XPS of the C Is, N ls, O 1s of carbon dots.
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(d) Fluorescence emission spectra of carbon dots dissolved in different solvent. (e)Changes in the fluorescence of carbon
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