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Abstract: Carbon dots (CDs) possess a considerable number of beneficial features for latent appli-

cations in biotargeted drugs, electronic transistors, and encrypted information. The synthesis of flu-

orescent carbon dots has become a trend in contemporary research, especially in the field of control-

lable multicolor fluorescent carbon dots. In this study, an elementary one-step hydrothermal 

method was employed to synthesize the multicolor fluorescent carbon dots by co-doping unique 

phenylenediamine isomers (o-PD, m-PD, and p-PD) with B and P elements, which under 365 nm 

UV light exhibited signs of lavender-color, grass-color, and tangerine-color fluorescence, respec-

tively. Further investigations reveal the distinctness in the polymerization, surface-specific func-

tional groups, and graphite N content of the multicolor CDs, which may be the chief factor regarding 

the different optical behaviors of the multicolor CDs. This new work offers a route for the explora-

tion of multicolor CDs using B/P co-doping and suggests great potential in the field of optical ma-

terials, important information encryption, and commercial anticounterfeiting labels. 
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Figure S1. (a−c) High-resolution XPS spectra of B 1s for L-CDs, G-CDs and T-CDs. (d-f) High-

resolution XPS spectra of P 2p for L-CDs, G-CDs and T-CDs. 

Table S1. Specific optical parameters of the multicolor CDs. 
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sample L-CDs    G-CDs   T-CDs  

Ex/Em (nm) 344/414 458/515 537/619  

molar absorption coefficients (cm-1M-1) 558 459   472  

fluorescence quantum yield 5.2 %  6.0 %    4.5 %  

fluorescent brightness 29.02 27.54    21.24  


