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Abstract: Nitrogen-dopped carbon nanodots are emerging stars in carbon-based nanomaterials.

Herein we introduce our works on nitrogen-dopped nanodots which were prepared through one-step
microwave synthesis route. Our works demonstrated that the optical properties of the carbon nanodots
can be modulated by nitrogen dopping concentrations and surface chemical environments and real—
ize carbon-nanodot-based fluorescent inks ratiometric fluorescent nanosensor and optical pumped la—
ser. Our studies aim at exploiting the luminescent mechanism of the nitrogen-dopped carbon nan-
odots revealing the influencing factors on their luminescent quantum yields and their applications in

bioimaging sensing security information storage lasers and so on.
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Fig.1 AFM image (a) HRTEM image (b) XPS (¢) and IR spectra ( d) of carbon nanodots 3 respectively.
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Fig.2 (a) Fluorescence spectra excited by various wavelengths of the rat urine after drinking the carbon nanodots water solution
for five weeks. ('b) Fluorescence spectra excited by various wavelengths of the rat urine after stopping drink the carbon
nanodots water solution for five weeks. ( ¢) Photos of the bean sprouts growing in the carbon nanodots water solution un—

der various light irradiation ( from left to right: white UV  blue green) .
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Fig.3  Absorption spectra of carbon nanodots 1

carbon nanodots 3 solution (' d) under various wavelengths excitation.

2 3 (a) and emission spectra of carbon nanodots 1 solution ( b) carbon

nanodots 2 solution ( ¢)
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Fig.4 Optical photograph ( a) fluorescent images under blue light ( ¢) and green light ( €) of cotton fibers (up) and nylon fi—
bers ( down) without carbon nanodots infecting. Optical photograph ( b)  fluorescent images under blue light ( d) and
green light (f) of cotton fibers (up) and nylon fibers ( down) with carbon nanodots infecting. Fluorescent images under
blue light (g) and green light ( h) of the numbers writing on paper using carbon nanodots ink and commercial organic
green light ink.
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Fig.5 (a) Emission spectra under 380 nm excitation ( solid line) excitation spectra monitoring 455 nm ( short-term line) and

520 nm ( long-term line) of carbon nanodots 2 water solution. ('b) Fluorescence decay curves of 455 nm and 520 nm.

(¢) Emission spectra under 380 nm excitation of carbon nanodots 2 after adding various metal ions (50 pum) .

(d) In-

tensity ratio of blue/green of of carbon nanodots 2 water solution related to different metal ions.
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Fig.6 (a) Emission spectra of carbon nanodots 3 ethanol solution under different pumping intensity. ( b) Laser spectrum and

threshold curve of carbon nanodots 3. (¢) Far fild laser spot. (d) Laser intensity vs. polarization direction. (e) Lumi-

nescence intensity vs. time of carbon nanodots 3 and organic laser dye under the same intensity laser irradiation.
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