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Abstract

Potassium ions (K*), as important metal ions in living organisms, play a crucial role in regulating
key physiological processes, including cellular osmotic pressure, nerve conduction, and muscle con-
traction. The monitoring of K* concentration in aqueous environments is of great significance for
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environmental protection and biomedical research. In this study, a novel tripodal ligand, 4,4',4"-[N-
tris(2-hydroxyethyl)aminomethyl] tribenzoic acid (HsL), was successfully synthesized and subse-
quently used to construct a stable rare earth terbium complex (TbL). Experimental results demon-
strate that TbL serves as an efficient fluorescent sensor for the rapid and sensitive detection of K+ in
aqueous media, achieving a low detection limit of 0.52 pM. The sensor also exhibits excellent selectiv-
ity, strong anti-interference capability, and good reusability. In summary, TbL is a highly promising
fluorescent chemosensor for K+ detection, offering a promising new approach for monitoring potas-
sium ions in environmental water samples.
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Figure 1. (a) Solid-state excitation and emission spectra of TbL; (b) CIE chromaticity diagram of TbL
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Figure 2. (a) Emission spectra of TbL upon addition of various cations; (b) Competitive experiment for the detection of K™ by
TbL in the presence of different cations
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Figure 3. (a) Fluorescence titration diagram of sensors response to K* (0~277 uM); (b) Relationship between
the Stern-Volmer of sensors and the increase in K* concentration; (¢) Stern-Volmer analysis and extended
model fitting of the luminescence response of TbL toward K*
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Table 1. Comparison of sensors for K* detection
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Sensing materials LOD Ref.

BR-G-quadruplex 1000 uM [11]

Zn-DIGP/c-Myc 0.8 uM [12]
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Zinc phthalocyanine 10 yM [14]
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Figure 4. Change plot of fluorescence intensity at 545 nm in the emission spectra of
TbL during the recycling experiments for K* detection
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