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Abstract: Developing smart luminescent materials is desirable for different fluorescence imaging applications.
Here, we report a new luminescent material called luminescent “nano-bombs” based on supra-carbon-nan-
odots, whose luminescence depends strongly on water contact. That kind of “nano-bombs” show weak emis-
sion in toluene and decompose when meeting water, resulting in strong photoluminescence. With these “nano-
bombs” we demonstrate water-jet printing luminescence patterns and mapping human sweat pore patterns in
the supra-carbon-nanodots-coated paper. While by now most of smart luminescent materials suffer, more or
less, low photostability, potential biotoxicity, high cost or poor compatibility with traditional inkjet printing

technology, such a carbon-based nanomaterial without( or with much less) those deficiencies may find practi-
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cal applications in optical information storage, forensic and healthcare.

Key words: carbon nanodots ; smart luminescent materials ; water-jet printing ; sweat pore patterns ;optical infor-

mation storage
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Fig.1 (a)'H NMR spectroscopy of CD-Rs and CD-Ps

in DMSO-d6. (b)Schematic for formation of su-
pra-CDs from CD-Ps
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Fig. 2
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—— After water spraying
= DMS0 solution coating
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(a) UV-vis absorption(black line) and photoluminescence spectra ( violet line, excitation at 405 nm) of supra-CDs
in toluene (PhMe) and CD-Ps in DMSO. Inset: a photograph of supra-CDs in PhMe (left) and CD-Ps in DMSO
(right) under UV (365 nm) illumination. (b)Water induced emission spectral changes of supra-CDs PhMe solu-
tion coated paper ( excitation at 405 nm). (c¢) Water induced PL decay dynamic spectral changes of supra-CDs
PhMe solution coated paper and PL decay dynamic spectrum of paper directly coated with CD-Ps DMSO solution.
(d) Confocal microscopy image of CD-Ps on glass substrate depositing from DMSO solution under 405 nm excitation.
(e) TEM image of CD-Ps on a carbon-coated copper grid depositing from DMSO solution. Inset; HRTEM image of a
CD-P. (f,i) AFM images of supra-CDs on silicon substrate before (f) and after (i) water-spraying. Superimposed
is height profiles along the line marked in the AFM images. (g,h)SEM images of supra-CDs on silicon substrate be-
fore (g) and after (h) water-spraying. Inset; TEM image of a supra-CD
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Tab.1 Photophysical data for supra-CDs
(2.5 mg/mL in toluene) coated paper before and

after water-spraying treatment
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Fig.3  Schematic for the mechanism of the water in-

duced enhanced luminescence
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Fig.4  (a,b) Photographs of printed image of supra- Fig.5 (a)Photograph of a fingerprint image printed on

CDs coated paper using purely water-filling (3
mL) and HP 46 tricolour cartridges under day-
light (a) and under UV and daylight (b)
(Scale bar =1 em). (c¢)Photographs of prin-
ted image of supra-CDs coated paper only using
purely water-filling (3ml) cartridges under a
UV lamp(Scale bar=1 e¢m). (d) A handwrit-
ten image of “C” on commercially available fil-
ter paper with a supra-CDs toluene solution-
filled fountain pen before and after water-spra-
ying treatment under UV excitation( Scale bar =
5 mm). (e)Photostability of water induced lu-
minescent image of “C” written with supra-CDs
toluene solution (left) and luminescent image
of “C” written with commercially available

highlighter pen(right) (Scale bar =1 mm)

supra-CD-coated paper ( Scale bar = 5 mm).
(b) Fluorescence microscope images of the
magnified fingerprint area marked in (a) using
a Photoshop programme for a better subsequent-
ly superimposed image ( Scale bar =2 mm).
(¢ ) Superimposed image of contrast-enhanced
luminescent dots on a digital fingertip image
(Scale bar =2 mm). (d) Magnified image of
the marked area in (c) (Scale bar =0.5 mm).
(e, f) Two independently printed contrast-en-
hanced luminescent microscope fingerprint ima-
ges deposited by same donor. The red (e) and
blue (f) coloured images are intentionally gen-
erated using a Photoshop programme for com-
parison purposes ( Scale bar =2 mm). (g) Su-
perimposed images displayed in (e) and (f)
(Scale bar =2 mm). (h) Magnified image in

Bk it S AR TSN RS T A B — > th 2r B 5O
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the marked area in (g) (Scale bar =0.5 mm)
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