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Abstract

Nitrogen doped blue fluorescent carbon dots (N-CDs) were prepared by hydrothermal method using
mulberries as carbon source, and blue light composite fluorescent powders were prepared by com-
pounding them with starch, chitosan and cellulose. The morphology, surface structure and optical
properties of N-CDs were characterized and analyzed by TEM, FTIR, XPS, PL and UV-Vis. The results
show that the surface of N-CDs is rich in hydrophilic functional groups such as hydroxyl and amino
groups, and has excellent blue light emission performance. Starch-based composite phosphors also
present a bright blue color under ultraviolet light. When applied in fingerprint detection, they can
clearly show the subtle features such as the end and beginning points of fingerprints. This study not
only provides a preparation method for green preparation method for biomass self-doped carbon
dots, but also solved the problem of solid-state fluorescence quenching, offering a reference for the
development of environmentally friendly fingerprint detection materials.
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Figure 1. (a) TEM image of N-CDs; (b) FTIR spectra of N-CDs
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Figure 2. XPS Spectrum (a), C1s (b), N1s (c), Ols (d) high resolution and Gaussian
Fitting of N-CDs
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Figure 3. (a) Emission spectra of N-CDs, inset: N-CDs under natural light (left) and
ultraviolet light (right); (b) UV-Vis absorption spectroscopy of N-CDs
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Figure 4. Color comparison of N-CDs composite fluorescent powder under natural light
and 365 nm light: (a) K-blue fluorescent powder; (b) X-blue fluorescent powder; (c) D-
blue fluorescent powder
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Figure 5. The UV-Vis spectrum of D-blue fluorescent powder
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Figure 6. (a) UV fluorescence fingerprint images of D-blue fluorescent powder
on different materials; (b) Fingerprint images of D-blue fluorescent powder on
playing cards

& 6. (a) D-EEMET R ERILH RIS FENER; (b) D-EER
SeH YN b ERE SR I

DOI: 10.12677/ms.2025.156129 1231 ey PR


https://doi.org/10.12677/ms.2025.156129

4. &

PSR IR, I a7 5 K Gl 2 1 BB R IR 0O )(N-CDs), i sFVRAE 365 nm 241
GRS N RO A, PSR SR AERSERE S AR T EAE S 7O, Hihie
i R A VO RIS M ek Re . TR UGN I, SER 25 0 78 11 e L e T B
MRS IINCR, BETEMT RO TR SUTR R mi. Bl 0 EERARARHIE . AT Ay — 22
#EYI B BRI AR SR O T B, AR TR BTGB, T R IR i ke 4
RHEAE T B

EHEWHE

KEECEH DL INNZRINE 90 5 6k w1 2 R H” (BB 45 : S202310666101); 24 IR
TV 2 B Bl 22 7 3 N B R E T H B RAR 4R AR T ) 4 S e e 27 (HE %5 -
21XYZJ05).

SE K

[11 Bandi, R., Kannikanti, H.G., dadigala, R., Gangapuram, B.R., Vaidya, J.R. and Guttena, V. (2020) One Step Synthesis
of Hydrophobic Carbon Dots Powder with Solid State Emission and Application in Rapid Visualization of Latent Fin-
gerprints. Optical Materials, 109, Article 110349. https://doi.org/10.1016/j.0ptmat.2020.110349

[2] Zhao, D., Ma, W. and Xiao, X. (2018) The Recognition of Sweat Latent Fingerprints with Green-Emitting Carbon Dots.
Nanomaterials, 8, Article 612. https://doi.org/10.3390/nano8080612

[3] Chen,]J., Wei, J., Zhang, P., Niu, X., Zhao, W., Zhu, Z., et al. (2017) Red-Emissive Carbon Dots for Fingerprints Detec-
tion by Spray Method: Coffee Ring Effect and Unquenched Fluorescence in Drying Process. ACS Applied Materials &
Interfaces, 9, 18429-18433. https://doi.org/10.1021/acsami.7b03917

[4] B, sk&ES, mAENE, % BIRQEIEV R ED]. ML, 2011, 28(10): 1099-1107.

[5] Fernandes, D., Krysmann, M.J. and Kelarakis, A. (2015) Carbon Dot Based Nanopowders and Their Application for
Fingerprint Recovery. Chemical Communications, 51, 4902-4905. https://doi.org/10.1039/c5¢c00468¢

[6] XUfR, TRERZR, ARMeW]. OBk mAEfe SOl T R[] AOGA#R, 2021, 42(8): 1095-1113.

[7] Dong, Y., Pang, H., Yang, H.B., Guo, C., Shao, J., Chi, Y., et al. (2013) Carbon-Based Dots Co-Doped with Nitrogen
and Sulfur for High Quantum Yield and Excitation-Independent Emission. Angewandte Chemie International Edition,
52, 7800-7804. https://doi.org/10.1002/anie.201301114

[8] Hu, S., Trinchi, A., Atkin, P. and Cole, I. (2015) Tunable Photoluminescence across the Entire Visible Spectrum from
Carbon Dots Excited by White Light. Angewandte Chemie International Edition, 54, 2970-2974.
https://doi.org/10.1002/anie.201411004

[9] WM. BEMEERE RN AD]: 220 ]. K& PEBRER R ZE R E R 2R K F LR E L
W Y ELET FTHT), 2018.
[10] Hao, Y., Gan, Z., Xu, J., Wu, X. and Chu, P.K. (2014) Poly (Ethylene glycol)/Carbon Quantum Dot Composite Solid

Films Exhibiting Intense and Tunable Blue-Red Emission. Applied Surface Science, 311, 490-497.
https://doi.org/10.1016/j.apsusc.2014.05.095

>

DOI: 10.12677/ms.2025.156129 1232 MR 2


https://doi.org/10.12677/ms.2025.156129
https://doi.org/10.1016/j.optmat.2020.110349
https://doi.org/10.3390/nano8080612
https://doi.org/10.1021/acsami.7b03917
https://doi.org/10.1039/c5cc00468c
https://doi.org/10.1002/anie.201301114
https://doi.org/10.1002/anie.201411004
https://doi.org/10.1016/j.apsusc.2014.05.095

	蓝光碳点复合荧光粉的制备及其在指纹检测中的应用
	摘  要
	关键词
	Preparation of Blue Light Carbon Dots Composite Fluorescent Powder and Its Application in Fingerprint Detection
	Abstract
	Keywords
	1. 引言
	2. 实验部分
	2.1. 实验材料
	2.2. 实验仪器和表征
	2.3. 蓝色碳点的制备
	2.4. 蓝色复合荧光粉的制备
	2.5. 指纹检测

	3. 研究结果与讨论
	3.1. N-CDs的形貌和结构表征
	3.2. N-CDs的光学表征
	3.3. 复合荧光粉的光学性能
	3.4. 指纹检测显现效果

	4. 结论
	基金项目
	参考文献

