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Preparation and nonlinear optical limiting properties of carbon nanodots

Huang Li, Huang Jiaxin, Chen Meixiao, Zheng Chan
(College of Materials Science and Engineering, Fujian University of Technology, Fuzhou 350118, China)

Abstract; Carbon nanodots ( CNDs) were synthesized by a simple method of hydrothermal carboni-
zation, using sodium heparin as carbon source. The morphology, structure and linear optical proper-
ties of the CNDs were investigated. The surface of the CNDs with uniform size is rich in carboxyl and
hydroxyl groups. The CNDs show an obvious ultraviolet absorption peak at 270nm in the UV/Vis
spectra. The CNDs have strong fluorescence properties related to excitation wavelengths, and the
emission peak shifts with the increase of the excitation wavelengths. Open-aperture Z-scan technique
was used to explore the nonlinear optical effects of the CNDs. The transformation from saturation ab-
sorption to reverse saturation absorption in the CNDs suspension was observed with the increase of
the input light intensity. The nonlinear absorption coefficient 8 and the saturation energy /; were cal-
culated to be 1.4x10™" m/W and 8x10'°W/m” respectively.
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Fig.1 TEM of carbon nanodots



340

Fg TR

158

PAFRIESRE . HIE 2(a) TUERRZAE
(R BRDRIBURE R B A0 K 0 RN S o B i %, W
TR P F B o e T S T R i PR A A s B R
54 5.549 nm, 5 TEM A945 R ILAV&

42 (b)

H/nm

32 1 1 1 1 1 1
0 100 200 300 400 500 600
D/nm
2 EBRIKEHE AFM
Fig. 2  Atomic force microscopy ( AFM ) of
carbon nanodots
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Fig.3 IR spectra of carbon nanodots
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Fig.4 UV/Vis absorption spectrum of carbon nanodots
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Fig.5 Fluorescence spectra of carbon nanodots
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