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Detection of Cu’** and arginine by orange-red fluorescent nano-switch
based on Mn-doped carbon dots
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Abstract : Manganese-doped carbon dots (Mn-CDs) that emitting orange fluorescence are synthesized by a one-step
hydrothermal method with o-phenylenediamine and anhydrous manganese chloride as precursors, and their morphology,
functional groups,surface and optical properties are characterized. The results show that Mn-CDs presents a spherical
shape with an average particle size of 6. 75 nm in the range of 3. 0~8. 0 nm and a narrow size-distribution.In addition , the
surface of Mn-CDs is rich in water-soluble functional groups such as —COOH and —NH, , making them have a good
dispersion in water. Under the irradiation with the optimized excitation wavelength of 440 nm, the best emission
wavelength of Mn-CDs is 599 nm,and the fluorescence is very stable.Effects of different ions on the fluorescence of Mn-
CDs are measured in phosphate solution with a pH of 7.4, and it is found that only Cu* can significantly quench the
fluorescence of Mn-CDs, while arginine can significantly recover the quenched fluorescence. There are good linear
relationships between the quenching and the concentration of Cu®* and between the recovering and the concentration of
arginine , indicating that the synthesized Mn-CDs can be used as a platform for detecting Cu®* and arginine, with the
lowest detection limits of 0. 234 wmol-L™" and 0. 65 pwmol-L™", respectively.
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