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Abstract: Dual-emission fluorescence carbon quantum dots (GP-CQDs) were synthesized by a one-step hydrother-
mal method using glucose and p-phenylenediamine as carbon sources. The morphology and spectral properties of GP-
CQDs were studied. It was found that the GP-CQDs have dual emission fluorescence signals at 348 nm and 452 nm
under a single excitation wavelength at 300 nm. When MnO, was added to the GP-CQDs solution, the fluorescence
signal of GP-CQDs at 452 nm was completely quenched; however, the signals at 348 nm kept stable. When S* was
added to the quenching system above, a new fluorescence emission peak was generated at 425 nm. Compared with
the original fluorescence peak at 452 nm, the peak was blue-shifted, and the fluorescence intensity at 425 nm was
linearly enhanced with the S concentration. With the fluorescence peak at 425 nm as the response signal and the

. . . . 2 N
348 nm fluorescence peak as the reference signal, a ratiometric fluorescence sensing probe for S™ determination can
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be directly constructed. Under the optimal condition, this method showed a good linear relationship in the range of

3. 1x107°-8. 0x10® mol/L and the detection limit was calculated to be 9. 41x10”° mol/L (30 /k). The basic mecha-

nism of the proposed method was further discussed. Moreover, this method can be applied to detect S* in environ-

mental water samples with satisfactory results.
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Fig.1
absorption spectra of GP-CQDs(d).
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Fig.2 Fluorescence spectra and three-dimensional spectrum with different excitation wavelengths and excitation-emission map

of GP-CQDs
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Fig.3 Fluorescence spectra of GP-CQDS /MnO,” system response to S (a) and interaction with different concentrations of S* so-
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Tab. 1 Determination of S* in water samples(n=5)

Sample Content/(nmol-L™") Added/(pmol - L") Found/(wmol - L") Recovery/% RSD/%
1. 00 1.010 101.0 3.3
Riverl 371.15
3.00 2.930 97.7 1.9
1. 00 1. 020 102.0 1.3
River2 448. 05
3.00 3.050 101.7 2.6
1. 00 1.010 101.0 1.4
River3 412. 64
3.00 2.940 98.0 1.0
0. 05 0. 049 98.0 2.6
Spring water 0
0.07 0.072 102.9 2.0
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