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Abstract: The development of portable fluorescent color-changing flexible sensors for the detection of benzene series
vapors is highly significant given their volatility and toxicity. To achieve ultra-efficient visual detection, two fluorescent
probes HO-PDI-OH and UPy-PDI-UPy were developed by employing perylene diimide as the fluorescent unit, tetra-
ethylene glycol ethoxy group as the side chain, and hydroxyl or urea pyrimidinone as the spatial constraint group,
respectively. Flexible fluorescent sensors S1 and S2 were then fabricated by combining the probes with polyurethane
matrix. It was indicated that the spatial confinement effect provided by the spatial constraint groups in synergy with the
polyurethane matrix determined the detection performance. Specifically, the sensor S2 based on the urea pyrimidinone
spatial constraint group UPy-PDI-UPy demonstrated remarkable performance in benzene vapor detection. It exhibited a
broad fluorescence color-changing range from orange to green, a rapid detection speed of less than 3 minutes, and a low
detection limit of 8. 1 wmol/LL, which suggested its potential as a specific fluorescent sensor for benzene vapor. This

work offers a viable strategy for novel fluorescent color-changing flexible sensors for detecting benzene series vapor.
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(110 mL) , £ Z AR T 90 "CRI S ho J2 I 2%
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— 2 R o

2.2.2 444 UPy-OH # %) &
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T 25 CR IV 3 ho SN 25 oI5 W 45 5L W, 1] 44
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F o Aihig , uE AR U KB K RN R e BT
50 ‘CHEAHLA LT 453 2 H A5 4 UPy-OH, 4 [
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AR DRI : — S B B/ BE=5/1) J5 HIE O St F 4
i A5 B FE A 4 [ /K HO-PDI-OH 3. 6 g, /" % 86%.
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Fig.1  Synthetic routes to fluorescent probes HO-PDI-OH, UPy-PDI-UPy and PU matrix
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Fig. 3 Fluorescent spectra of probes HO-PDI-OH (a) , UPy-PDI-UPy(b) in CH,CI, solution of different concentrations. Fluo-

rescence intensity ratio of excimer and monomer and the schematic diagram of molecular packing patterns of probes HO-
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under treatment of different solvent vapor. (d) Fluorescent spectra of S1 in benzene vapor under the treatment of different

time
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