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Figure 1 (a) Lampblack ink stick “ziyuguang” and pine-soot ink
stick; (b) Chinese calligraphy works; scanning electron microscopy
(SEM) images of (c¢) Xuan paper, (d) Xuan paper soaked with ink, and
(e) Xuan paper soaked with 10% percent of ink; (f) static analysis of (d)
(color online).
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Figure 2 (a) Atomic force microscopy (AFM) image of carbon dots;
(b) statistical analysis of (a); (c) absorption and (d) fluorescence
emission spectra of the ink supernatant at different excitation
wavelengths (color online).
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Figure 3 (a) Fluorescence diagram of soot dissolved by N,N-
dimethylformamide (DMF); (b) PAGE analysis of lampblack products
oxidized by nitric acid; (c) fluorescence diagram of recovered products
of lanes 1-7; (d) AFM analysis of samples in tube 4; (e) fluorescence
spectra of tubes 1-7 in (c) (color online).
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Lane E, (nm) E,, (nm) AE,, (nm)
1 320 455 22
2 330 467 17
3 305 505 12
4 465 535 4
5 480 545 21
6 505 556 9
7 500 556 9
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Figure 4 The fluorescence spectra of tubes 1-7 in Fig. 3c at different
excitation wavelengths (color online).
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Abstract: Chinese ink has been widely used and preserved due to its unique color stability, diversity and uniformity,
and has recently been proved to be an excellent source of carbon particles. Here, we prepared a series of carbon
nanoparticles with different luminescent properties from Chinese ink, which offered a new method for preparing carbon
quantum dots. The particle size and luminescence properties of carbon quantum dots were systematically investigated.
We identified carbon quantum dots (CQDs) with a diameter of 5—7 nm in the supernatant of the lampblack “ziyuguang”,
and the fluorescence emission of CQDs was characteristic of excitation wavelength dependence, which provided the
evidence for the presence of shining purple jade light in this “ziyuguang” stick. More than seven kinds of CQDs with
different fluorescence properties were separated via polyacrylamide gel electrophoresis (PAGE) after oxidizing the raw
soot. The fluorescence emission of lanes 1-7 ranged from 350 to 670 nm, covering the whole visible light region of red,
orange, yellow, green, blue, purple. The size distribution of CQDs was uniform, and the fluorescence emission spectrum
was excitation independent, implying the uniform size and the simple and single interfaces. It is thus expected that high-
quality CQDs can be produced on a large scale by exploiting the China’s ink capacity, laying the foundation for its
application in various fields. Considering the long history and large-scale production capacity of Chinese ink production
process, this provides a new way for large-scale, high-throughput preparation of CQDs with uniform size and stable
fluorescence properties.
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