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Abstract

Lead, a heavy metal widely employed in various industries, continues to pose a threat to both human health and the
environment. Therefore, the development of a sensor capable of rapidly and accurately detecting lead(Il) ions in real-time at
contaminated sites is crucial. In this study, we have engineered a fluorescent sensor with the ability to efficiently detect
lead(Il) ions under actual environmental conditions, including tap water and freshwater. The compound, tetraphenylethylene
carboxylic acid derivative (TPE-COOH), exhibits high selectivity and sensitivity toward lead(Il) ions in aqueous solution,
where the interaction between TPE-COOH and lead(ll) ions leads to its aggregation, thus triggering a fluorescence
"turn-on" based on the aggregation-induced emission (AIE) mechanism. Impressively, compound TPE-COOH proficiently
detects lead(Il) ions within a range of 30 to 100 zM in tap water and freshwater, even in the presence of various interfering
substances.
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Fig. 1. Structure of TPE-COOH and schematic illustration of its sensing process.
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Fig. 2. Synthesis of TPE-COOH. (i) ter+-butyl 2-bromoacetate, K,CO3, acetonitrile, 80 °C, (ii) trifluoroacetic

acid, DCM, r.t.
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Fig. 3. (a) Fluorescence intensity changes and (b) color changes of TPE-COOH (1.0 x 10” M) when incubated with various
competitive metal ions (1.0x 107 M) in H;O. (1) Probe, (2) Fe**, (3) Mg, (4) Ca*', (5) Mn¥, (6) Fe**, (7) Cu?, (8)
Pb*, (9) Zn?*, (10) Hg®*, (11) Li*, (12) Na*, (13) K*, (14) Cs*. Excitation was performed at 317 nm and emission

was monitored at 481 nm.
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Fig. 6. Fluorescence emission spectra and titration profile of TPE-COOH(1.0x 10 M) after incubation with different
concentrations of Pb?* ion(0~200 #M) in the tap water(a, b) and fresh water(c, d). Excitation wavelength was
performed at 317 nm and emission was monitored at 481 nm.
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