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Abstract: Because of their low toxicity, easy preparation, good photostability and color-tunable
photoluminescence, carbon dots are expected to be a new kind of ideal solid-state photoluminescent
materials. However, due to the aggregation-induced fluorescence quenching( ACQ) effect, the de-
velopment of carbon dots in the field of solid-state photoluminescence is limited. Preparing solid-

state emissive carbon dots featuring anti-ACQ ability is an important topic in the field of carbon dot
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research. On basis of the latest progress in the study of solid-state emissive carbon dots, this review

summarizes the synthesis and photophysical properties of these carbon dots with anti-ACQ ability in

terms of core/surface state controlling and supramolecular/polymer crosslink-enhanced emission,

and discusses the physical mechanisms for the occurrence of the solid-state emission. Moreover, the

application progress of these carbon dots in the field of solid-state photoluminescence is introduced ,

and the current situation and problems they faced are discussed.
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Fig. 1 Anti-ACQ effect of carbon dots
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Fig.2 (a)Structure of N-CD and BN-CD"*!. (b) Schematic strategy proposed to form CDs and pure hydroxy surface states
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(¢)CDs(up) and ox-CDs(down) in dispersed and aggregated states, frames on the right show possible band-energy

structures and quenching processes of CDs in the aggregated state and recombination processes of 0x-CDs in the aggrega-

ted state*?.
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Fig.3 (a)Fluorescence principle and proposed structure of CD’s core and surface( the colors of glowing edges represent the col-
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!, (d)Schematic illustration of polymer carbon dot and its mechanism for solid-state luminescence with the emis-
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Fig. 4

(a) Emission spectra of the CD-based six WLEDs. (b)Photographs of six WLEDs with adjustable CCTs( from cold white

to warm white light). (c¢) CIE chromaticity diagram of the six WLEDs presented in (a)®*!. (d)Photographs(left) and

color gamut(right) of LED fabricated using PCD with different loading fractions'*’. (e)Photograph of the warm WLED

using CDs as phosphor. (f)Emission spectrum of the LED. Fruit colors under the commercial warm WLED lamp(g) and

under the CD-based warm WLED lamp(h) ™",
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(a)Schematic diagram of the small-signal frequency-response and data transmission measurements. (b) Spectrum of the

& 5

Fig.5
white light generated using blue laser diode ( spike at 442 nm) and ox-CDs phosphor. Inset: photograph of plate that dope
ox-CDs into the epoxy resin(left) , and generated white light( right) >}, (¢) Device structure comprising ITO/PEDOT:
PSS (anode) , MCBF-CQDs ( active emission layer) , TPBi( ETL), and Ca/Al( cathode). The normalized PL spectra
and the corresponding output EL spectra of the thin films of blue luminescent carbon dots(d) , green luminescent carbon
dots(e), yellow luminescent carbon dots(f) , orange luminescent carbon dots(g) , and red luminescent carbon dots(h).

The photographs in the insets of (d) — (h) display the close-up view of the surface emission from blue, green, yellow,

. 60
orange, and red emission of monochrome LEDs'®/.
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Fig.6  (a)Photographs of graphic security and information encryption
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