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Solvothermal Synthesis of Orange-green Dual Emission Carbon Dots
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Abstract: Carbon dots (CDs) are excitation wavelength-dependent and are expected to be a new
type pH fluorescent probe. CDs that exhibited bright orange-green dual fluorescence emission bands
were solvothermally synthesized in one pot by heating of citric acid (CA) and urea in N, N-dimeth-
ylformamide ( DMF) at 200 °C for 12 hours. The CDs were characterized through transmission elec-
tron microscope, X-ray diffraction, Raman spectroscopy, Fourier transform infrared spectroscopy,
X-ray photoelectron spectroscopy for composition, phase and morphology. In addition, ultraviolet -
visible absorption spectra and fluorescence spectroscopy were used to measure the optical perform-
ance for the as-prepared CDs. It was found that the diameter of the CDs ranged from 2.7 nm to 4.3
nm with oxygenous groups on their surface and the CDs had good dispersion in aqueous solution.
They showed PL peaks at green (500 nm) and orange (590 nm) under excitation of 440 nm and
540 nm respectively. These kinds of CDs had sensitivity to pH since their PL intensity of 590 nm
wavelength in alkaline condition was 6.71 times higher than in neutral water and the UV-Vis absor-

bance peak showed blue-shifted leading to the color change of the solution. Besides, PL intensity
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ratio of 500 nm to 590 nm was linear against pH values from 2 to 6 that laid the foundation for the

use of CDs in pH sensing applications.

Key words: fluorescent carbon dots; solvothermal method; orange-green dual fluorescence emission bands; pH sensing
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Photoluminescence (PL) emission spectra of CDs. (a)
Emission wavelength to excitation wavelength. (b) PL
intensity to excitation wavelength. Inset graph is PL

spectra under excitation of 440 nm and 540 nm.

i 415.0 nm 560.0 nm

L]

1 | | |
200 300 400 500 600 700
A/nm

K2 BREKIEBCESN- AT WO
Fig.2 UV-Vis absorption spectrum of CDs
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Fig.4 XRD pattern(a) and Raman spectrum(b) of synthe-
sized CDs
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Fig. 7 PL emission spectra of synthesized CDs at different pH conditions. (a) Under excitation of 440 nm. (b)Under excitation

of 540 nm. (c)PL emission intensity at different pH conditions. (d) Linear relationship with pH value of PL emission in-

tensity at pH 2 - 6.
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