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Preparation of bamboo carbon quantum dots and their application in
fluorescence anti-counterfeiting

LIU Yan, LI Rongrong
(School of Furnishings and Industrial Design, Nanjing Forestry University, Nanjing 210037, Jiangsu, China)

Abstract: [Objective] The objective is to achieve a green method for the preparation of bamboo carbon
quantum dots and to improve the utilization efficiency and added value of waste biomass materials. [Method ]
Fluorescent carbon quantum dots were prepared by a one-step hydrothermal method using bamboo waste
materials (bamboo septa) as the initial carbon source and water as the solvent. The micro-morphology, chemical
structure and optical properties of the carbon quantum dots of bamboo septa were characterized and analyzed by
means of transmission electron microscopy, X-ray diffraction, infrared spectrometry, X-ray photoelectron
spectroscopy, UV-visible photometry and fluorescence spectroscopy. [Result] The shape of the prepared
carbon quantum dots had a near-circular shape, with a size distribution of 0—1.6 nm. The absolute fluorescence
quantum yield was 6.85%, and they had excellent fluorescence properties, with a blue fluorescence under a 365
nm ultraviolet lamp. [Conclusion] The prepared carbon quantum dots aqueous solution is environmentally
friendly and has good performance, which can be further optimized for application in the field of fluorescence
anti-counterfeiting of wood materials such as furniture wood products and artificial boards. [Ch, 7 fig. 35 ref.]

Key words: bamboo septum; carbon quantum dots; fluorescence; fluorescent anti-counterfeiting
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Figure 2 Transmission electron microscope images and XRD spectra of CQDs
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