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Abstract: The oil-smoke pollution generated in cigarette production will cause oily spots with differ-
ent sizes and shapes, which will affect the sensory quality of the cigarettes. To address the problems,
this paper constructs a coding system based on multi-emission fluorescent nano-quantum dots with
four independent emission peaks(553, 568, 595 and 636 nm) for cigarette oil traceability and iden-
tification. The four quantum dots can be combined and coded to mark 15 different oil points of the
same oil product, and the emission spectra measured by fluorescence spectrometer can be used to lo-
cate the oil leakage point quickly after extracting the oil on the cigarette. The coding system construct-
ed in this paper demonstrates robust stability, with the quantum dots retaining a pronounced detec-
tion signal after 1 224 hours of storage in the oil. In particular, the detection signal-to—noise ratio

2

can reach a value exceeding 3. 36 at an oil spot area of 0. 136 cm®. In addition, quantum dots have

good aging stability in anti-wear hydraulic oil, gear oil and lubricating oil.
Key words: nano-quantum dot; coding; oil pollution traceability; fluorescent labeling; rapid de-

tection; cigarette
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Fig. 1 Quantum dot permutation coding and process inspection flowchart
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Fig.2 Emission spectra(A), quantum yields(B), photobleaching curves(C) and photobleaching half-lives(D) of different

quantum dots and core—shell quantum dots
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Fig. 3 Emission spectra of anti-wear hydraulic fluid blended with different quantum dots
A. blended with one type of quantum dots which added at 10%; B. blended with two types of quantum dots with each type added at 5%;
C. blended with three types of quantum dots with each type added at 3. 3%; D. blended with four types quantum dots with each
quantum dot added at 2. 5%; K. antiwear hydraulic fluid; A. CdSe/ZnS-A; B. CdSe/ZnS-B; C. CdSe/ZnS-C; D. CdSe-D
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Fig. 7 Emission spectra of antiwear hydraulic fluids and a quantum dot mixture for different storage times
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Fig. 9 Emission spectra of a contaminated cigarette paper for different storage times
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Fig. 10 Fluorescence intensity(A) and emission spectra(B) of the characteristic emission peaks of oil-contaminated cigarette
papers of different angles
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Fig. 11 The characteristic emission peak fluorescence intensities of antiwear hydraulic oil and CdSe/ZnS-B(A), CdSe/ZnS-C
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and CdSe—D(C) mixtures dripping onto cigarette paper at different angles
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