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Abstract

Fluorescent carbon dots (CA-FCDs) were prepared from citric acid and urea via micro-emulsion
method. The results showed that the CA-FCDs were amorphous and the particle size was 9.0 nm.
There were multiple excitation peaks (between 200 - 400 nm) for the CA-FCDs and the position of
the emission peak was located at 440 nm that the carbon dots have remarkable fluorescence
properties. The CA-FCDs were of excellent fluorescence stability from the fact that the self absorp-
tion and concentration effects of the CA-FCDs were small in the concentration range of 0.01 - 0.12
mg/ml. The CA-FCDs were suitable for working under neutral and alkaline conditions (pH > 6).
Also, the CA-FCDs had a strong fluorescent durability that half- life was as long as 1250 min when
the concentration was 0.12 mg/ml. In addition, the CA-FCDs were coated by polystyrene via in-situ
polymerization, and the nano-composite microspheres with core-shell structure were obtained
successfully and the particle size was about 210 nm. Then, the UV absorption peak of the coated
CA-FCDs had been changed.
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Figure 1. Preparation of CA-FCD
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Figure 2. XRD diagram (a) and TEM image (b) of the CA-FCDs
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Figure 3. The CA-FCDs under irradiation of 350 nm UV lamp (a) and their fluorescence spectra (b)
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Figure 4. Fluorescence curves of the CA-FCDs at different concentrations (a) and the relationship between fluorescence in-
tensity and concentration (b)
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Figure 5. Emission spectra of the CA-FCDs with different pH (a) and the relationship between fluorescence intensity and pH

(b)
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Figure 6. Curves of fluorescence intensity of the CA-FCDs with different concentration (a) and the relationship between half
life and concentration (b)
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Figure 7. UV Vis absorption spectra of fluorescent nanocomposites (a) and their FSEM (b)
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