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In situ spectroscopic observation of formation of photoluminescent nanocarbon
and development of continuous synthesis
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We have succeeded to synthesize photoluminescent nanocarbon with red
emission by using solvothermal method in ethanol. It is found that the photoluminescent nanocarbon
is formed through the following mechanisms. Condensation polymerizations between o-phenylenediamine
and catechol leads to polymeric precursor with green emission, followed by elimination of small
molecules and formation of nanocarbon with red emission. Further reaction results in loss of red
emission, where the nitrogen atoms are included into heterocyclic polyaromatics analogous to
pyridine.
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Fig.1. Photographs of CDs dispersed in ethanol under UV light (1=365 nm) (a) as synthesized, and (b) after
exposure in the air.
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Fig.2. Absorption spectra of CDs under various reaction conditions.
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Fig.3. Contour plots of photoluminescent intensities against the emission and excitation wavelengths for
CDs synthesized under various conditions.
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Fig.4. TEM images for CDs under various reaction conditions.
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Fig.5. FTIR spectra for CDs synthesized under various conditions.
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Fig.6. XPS spectra for a) C 1s, b) N 1s orbitals for CDs synthesized under various conditions.
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