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Abstract ; Water-soluble graphene quantum dots ( GQDs) were synthesized by the pyrolysis of citric
acid. Its fluorescent quantum yield was remarkly increased by PEG2000 modified. The lumines-
cence characteristics of GQDs were studied by fluorescence spectroscopy, ultraviolet-visible spectros-
copy, infrared spectroscopy as well as the fluorescence lifetime. A novel method for quantitative de-
termination of trace carbazochrome (CBZC) was developed based on the fluorescence quenching of
GQDs in pH 7. 40 Tris-HCI buffer solution. A wide range of reaction parameters, such as concentra-
tion of GQDs, reaction time, surfactant, sorts and amount of buffer was examined. The screening re-
sults show that the AF was linearly related with the carbazochrome concentration from 4.0 x 10’

1.2 x10 7> mol/L(0.995 6) with the detection limit of 1.5 x 10 ~" mol/L. The relative standard de-
viation is 0. 15% (n =5, ¢=4.0 x10"° mol/L) , when the concentration of GQDs is 2.3 x10~*
mol/L. The method has been used for the determination of carbazochrome in samples with the recov-
eries of 97. 46% —101. 6% . The interaction mechanism and main sorts of binding force between
GQDs and carbazochrome were investigated by the temperature effect on the quenching constants and

UV-visible absorption spectrometry.
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Fig.1 Fluorescence spectra and UV-Vis absorption of GQDs
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Fig.2  Flourescence decay curves of GQDs
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Fig.3  Fluorescence spectra of GQDs with different excita-
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Fig.4 FTIR spectra of GQDs
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Fig.5 Fluorescence spectra of GQDs-CBZC system
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Tab.1 Determination results of carbazochrome in samples and recovery of the method(n =5)

e tran e/ (mg/ F) M AE w2/ (mg/ ) RSD/ % A/ mg [FIUCEE/ mg %/ %
1 2.50 2.51 1.9 2.36 2.40 101.6
2 5.00 4.90 1.3 2.36 2.32 97.46
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Fig. 6  Ultraviolet-visible absorption spectra of GQDs, CBZC
and GQDs + CBZC, respectively. Cip, =4.0x107°
mol/L.
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Fig.7 Stern-Volmer plot of GQDs quenched by CBZC
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Tab.2 Binding constants, number of binding sites and thermodynamics parameters of GQDs-CBZC

T/C K,/(10° L - mol ") n

AH/ (K] » mol™")

AG/ (k] - mol™") AS/(J +mol™ - K™")

293 1.02 1.08

-28.09 178. 16

24.11

313 1.92 1.11

-31.66 178.18
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