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Rhodamine B fluorescence method for detecting lead ions in lake water
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Abstract: Objective To develop a highly sensitive detection method for lead ions ( Pb**) in lake water using
Rhodamine B fluorescence quenching. Methods Based on coordination interactions, the fluorescence intensity of Rho-
damine B at 577nm significantly decreases upon binding with Pb*". By optimizing experimental conditions and record-
ing fluorescence intensity changes, a linear relationship between fluorescence intensity and Ph** concentration was
established. The accuracy and reliability of the method for real sample detection were also evaluated. Results A good
linear relationship between Pb** concentration and fluorescence intensity was observed in the range of 45~55ug/ml.,
with a linear equation of y=-25. 8761x+3265. 9653 and a correlation coefficient R> = 0. 9746. The detection limit was
1wg/mL. Selectivity tests showed that Rhodamine B exhibited high selectivity for Pb** | with minimal interference from
common metal ions (eg,K*,Mg™ ,Mn** Na®,Zn>*). At spiked concentrations of 45pg/mL and 55ug/mlL,the average
recovery rate ranged from 93.40% to 99.60%, with relative standard deviations of 0.99% — 2.33%. Conclusion
This method is operationally simple, requires minimal sample preparation and reagent usage ,and demonstrates excellent
selectivity and sensitivity. It enables rapid and accurate detection of Ph> in lake water and shows strong potential for
practical applications.
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