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Detection of trinitrotoluene based on fluorescence quenching
sensor technology

ZHANG Meijuan, FANG Huiwen, WEI Yujiao, YANG Jinhong, WANG Weihua, HE Shengnan*

( Institute of Material Science and Information Technology, Anhui University, Hefei 230601, China )

Abstract: At present, more and more attention has been paid to the detection of common explosives
trinitrotoluene (TNT). In this study, a low-cost fluorene-based green-emitting conjugated polymer
(FGEP) is used to develop a fluorescence quenching sensor for the detection of TNT. The quenching
efficiency of TNT by different thickness FGEP films at different solution concentrations is studied
experimentally. The experimental results show that the quenching efficiency of the sample film with a
concentration of 0.5 mg/mL (thickness of 19.50 nm) in TNT vapor reaches the maximum of 71.71%.
Based on the study of the sample film with the highest quenching efficiency, it is found that the film has
good reversibility to TNT, and when the excitation light intensity is 16.5 mW, the fluorescence quenching

efficiency is the best. Finally, the experimental study of the samples under the action of TNT and
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photobleaching is carried out. The research results provide a basis for the subsequent realization of a low-

cost, easy-to-prepare, highly repeatable and engineering-friendly explosive sensor.

Key words: spectroscopy; explosives detection; fluorescence quenching; pumping energy; organic

semiconductor polymer; nitro compound
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Fig. 1 Normalized UV-visible absorption spectrum and photoluminescence spectrum
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Fig.3  Schematic diagram of conjugated polymer fluorescence quenching sensing experiment method
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Fig. 4  Fluorescence intensity of FGEP film with different concentration changes with time. (a) 0.25 mg/mL; (b) 0.5 mg/mL;

(c) 1 mg/mL; (d) 2 mg/mL; (e) 5 mg/mL; (f) 10 mg/mL
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Table 1 Quenching efficiency of FGEP sample films with different concentration and thickness

when exposed to saturated TNT vapor for 360 s

)

Concentration of solution / (mg-mL™)

Propert
perty 0.25 0.5 2 5 10
Film thickness / nm 8.30 19.50 27.40 32.17 40.00 89.54
Quenching efficiency / % 64.27 71.71 65.10 65.43 60.72 58.71
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Fig. 5 Reversible fluorescence sensing curve of 0.5 mg/mL FGEP film for TNT
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Fig. 6 Quenching efficiency curves of FGEP spin coating film for TNT detection under different laser intensity
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