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Abstract; As a self-luminescence phenomenon without light, heat, sound, electricity and magnet-
ism excitation, chemiluminescence has been widely used in chemical analysis, cold light source,
bioimaging and related fields. For most chemiluminescent systems, their chemiluminescence de-
pends not only on the substrates of chemical reactions, but also on the catalysts and chemilumines-
cent intermediates. Carbon dots are a new type of zero-dimensional luminescent carbon nanomateri-
als, which have been widely used in various chemiluminescent systems due to their excellent physi-
cochemical properties, rich structure and morphology. On basis of the chemiluminescent systems of
luminol and peroxyoxalate, this paper summarizes the research advances in carbon dot-based luminol
and peroxyoxalate chemiluminescent systems, also discusses the possible mechanism and related ap-
plication of carbon dot-based chemiluminescence in luminol and peroxyoxalate systems, which pro-
vides ideas for the synthesis of nanomaterials with specific chemiluminescent properties and promotes

the further development of chemiluminescent nanomaterials.
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Fig.1 Schematic of the mechanism in CD-based luminol and

peroxyoxalate chemiluminescent systems
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Fig.2 Classification of different CDs and their applications in related luminescence fields
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Fig.3 Mechanism and application of luminol-related and peroxyoxalate-related CL reactions

. (a) Possible mechanism of

luminol-related CL in aqueous solution. (b) Luminol-related CL triggered by GO and its principle. (¢)CRET of CdTe

quantum dots in luminol-related CL and its application in immunoassay.
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Fig.4 CL of luminol catalyzed by CDs and their related applications
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Mechanism and application of peroxyoxalate-related CL reactions

Le7.7778] * (a) Possible dioxane molecule with singlet or

triplet state and its related reaction kinetics process in the CL process of peroxyoxalate. (b)Common CL reaction mecha-

nism of peroxalate. (c)Luminescence process of the nanoparticles based on SPNPs. (d)Luminescent process in nanop-

articles based on AIE nanoparticles.
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Fig. 12 CL system of TCPO-CDs-H, 0, and its application in the detection of H,0, and glucose'”’. (a)PL spectrum of CDs so-
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the CL intensity and H, 0, concentration. (d)Schematic of the CL system for the detection of glucose and the relation-

ship between the CL intensity and glucose concentration.
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ticles™’. (a)PL and CL properties of the prepared CDs. (b)CL properties of the modified CDs. ( ¢) Preparation of

all-in-one nanoparticles. (d)Fluorescence spectrum of the mixture of nanoparticles and H,0,.
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mixture of nanoparticles H, 0, taken by IVIS in vivo. (g)CL response of nanoparticles to H,0, taken by IVIS in vivo.
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