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Microwave Synthesis of Nitrogen-doped Carbon Dots and
Its Application in Detection of Ferric Ions
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Abstract; In order to study the impact of nitrogen-doping on the photoluminescence properties of
carbon nanodots and explore a facile preparing approach for nitrogen-doping carbon dots( N-CDs) ,
2-aminoterephthalic acid as the precursor and various modifiers were firstly dissolved in deionized
water. Thereafter the as-prepared solution was treated by microwave irradiation of 1 kW for 3 min
and consequently a novel N-CD was obtained by the one-pot method. Experimental results indicated
that the as-synthesized N-CDs were very soluble in water and exhibited bright blue emission under
ultraviolet light. Furthermore, the fluorescence emission was independent of excitation wavelengths.
The N-CDs showed an approximately spheric particle with a size of 5 —8 nm and an obvious fringe
distance of 0.23 nm, close to the (100) crystal lattice distance of graphitic carbon structure. The
fluorescence of the obtained N-CDs could be effectively quenched by ferric ions via interacting with
functional groups on the surface of N-CDs to form complex compounds. The normalized intensity ver-
sus the concentration of ferric ions showed a good linear relationship under the concentration in the
range of 5 —60 pmol - L™'. The detection limit of ferric ions was estimated to be 1.01 wmol «+ L™".
These results suggested that the as-synthesized N-CDs could be used as an effective fluorescent sens-

ing platform for ferric ions in water.
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Fig.3 (a) Comparison of photoluminescence emission in-

tensities of N-CDs at 425 nm. (b) Yields and fluo-

rescence quantum yields of N-CDs.
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Fig.4  Transmission electron microscope (TEM) image of N-

CD-4, inset is high-resolution TEM( HRTEM) image.
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Fig.6 (a) Photoluminescence(PL) excitation and emission
spectra of N-CD-4 (iinset is the optical image of the
N-CD-4 under UV light of 365 nm). (b) PL
emission spectra of the N-CD4 excited by different
wavelengths ranging from 300 to 400 nm in 10 incre-

ments.
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Fig. 8 Possible quenching mechanism of the fluorescence by
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Fig.7 (a) Fluorescence intensity ratios (F/F,) of N-CD4 in
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