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Abstract: Fluoride ions play a dual role in human health and environmental safety, making rapid, sensitive, and
selective detection highly significant. In this work, a novel pyrene diimide derivative (PyDI-APTMS) was synthe-
sized for the detection of fluoride ions. The molecular structure, photophysical properties, fluoride sensing perfor-
mance, and sensing mechanism were systematically investigated using nuclear magnetic resonance (NMR) spectros-
copy, fluorescence spectroscopy, and ultraviolet-visible (UV-Vis) absorption spectroscopy. The results demonstrate
that the addition of fluoride ions induces the cleavage of Si = O bonds in PyDI-APTMS, leading to the aggregation of
the pyrene diimide core and pronounced fluorescence quenching. This enables rapid and quantitative detection of flu-
oride ions, with a detection limit of 0. 36 wmol-L"'. The probe exhibits promising potential for visual detection of flu-

oride ions and quantitative analysis in complex environments.
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Fig.1 Synthetic route of PyDI-APTMS.
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Fig.2 (a)'H NMR and(b)"C NMR of PyDI-APTMS in CD-

Cl,.
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Fig.3 (a)TGA curve and(b)XRD pattern of PyDI-APTMS.
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Fig.4 (a)UV-Vis absorption spectrum and (b) fluorescence

emission spectrum of PyDI-APTMS in H,O/THF mix-
tures of different ratios ( [PyDI-APTMS] =10 pmol *

L', A,=410 nm).
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Fig.5 (a)Fluorescence emission spectra of the standard de-
tection solution upon addition of different concentra-
tion of F(Inset: visual change of PyDI-APTMS in the
absence and presence of (40 wmol - L) under UV
light) ) 5 (b) relationship between the fluorescence in-
tensity at 500 nm and the concentration of F'( [ PyDI-
APTMS ]=10pmol - L', A,=410 nm).
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Fig.6 Fluorescence intensity of the standard detection solu-

tion as a function of time before and after the addition

of F~ ( [PyDI-APTMS] =10 pmol + L', [F~ ] =40
pwmol L', A.,=410 nm).
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