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Abstract: The carbon quantum dots(CQDs) containing different N, O contents were prepared by using solvother-
mal reaction, and the CQDs/OSTE composites were obtained quickly through cross-linking and curing the CQDs with
the off-stoichiometric thiol-ene (OSTE) polymer via the reaction of “click” chemistry. It is found the fluorescence
quantum yield(QY) of O-CQDs and N, O-CQDs were increased to 16. 5% and 17. 6%, respectively. Compared with
their QYs (2. 6% and 4. 5% ) in the liquid environment, the enhancement of about 6 and 4 times was achieved, re-
spectively. By analyzing the changes of microstructure and optical properties of CQDs materials before and after cur-
ing, we suggested that the enhanced PL QY might originate mainly from the reduction of the oxygen-related non-radia-
tive recombination center, the suppression of the non-radiative transition probability and the synergistic effect of N
and S. Our results provide a convenient and efficient method for solid state transformation, surface functionalization
and fluorescence enhancement of CQDs, which will promote the application of CQDs in light-emitting diodes, lasers

and luminescent solar concentrators.
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Fig.1 Schematic illustration of the preparation process of 0-CQDs/OSTE (a) and N, 0-CQDs/OSTE(b). (¢)Schematic diagram

of the cross-linking and polymerization processes of CQDs/OSTE composite. (d) Photographs of CQDs/OSTE composites

under sunlight(above)and 405 nm UV light irradiation(below ).
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N,0-CQDs/OSTE 300 1.785 1.215 15
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Fig.2 TEM (a) and HRTEM (b) images of 0O-CQDs. TEM
(¢) and HRTEM(d) images of N,0-CQDs.
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Fig.3 Optical absorbance(a) and FTIR spectra(b) of O-CQDs in toluene(red line) and N,0-CQDs in DMF (black line)
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Fig.5 Photoluminescence spectra of O-CQDs in toluene(a), N, 0-CQDs in DMF(b) , 0-CQDs/OSTE composite(c) and N, O-

CQDs/OSTE composite(d).
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Tab. 2  Fluorescence lifetime and quantum yield of various CQDs materials

Lifetime

Sample 7,(ns)/B,(%) 7,(ns)/A,(%) 7,(ns)/A,(%) 7/ns QY/%
0-CQDs HI R i 1.15/28. 17 4.73/71. 83 — 4.42 2.6
0-CQDs/OSTE 2.07/22.75 6.43/77.25 — 6.09 16.5
N, 0-CQDs S 15 i 3. 84/46. 51 9.39/52.21 131.72/1.28 8.38 4.5
N,0-CQDs/OSTE 3.03/42. 68 9.42/47. 41 53.65/9.92 11.08 17.6
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