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A method for detecting paraquat in aqueous solutions was developed using an
optical chemical sensor constructed from pyranine immobilized on mesoporous silica
films modified with aminopropyl groups. An electrochemically assisted self-assembly
method was employed to deposit mesoporous silica film onto fluorine-doped tin oxide
glass. The obtained films were characterized using several techniques, including cyclic
voltammetry, scanning electron microscopy, transmission electron microscopy, Fourier
transform infrared spectroscopy, and fluorescence spectroscopy.

Single-layered mesoporous silica films, ~170 nm thick and pores vertically
aliened perpendicular to the glass substrate, were obtained using tetraethyl
orthosilicate as a silica source. The films were optically transparent and physically and
chemically stable in aqueous solutions. The mesoporous silica film was modified with
3-aminopropyl triethoxysilane before pyranine immobilization. The optimized films
were modified with 3%(v/v) 3-aminopropyl triethoxysilane solution, and the
immobilized pyranine on the films was estimated to be 1.75 x 10 mmol.

Pyranine-immobilized films fluoresced at 506 nm with an excitation at 450 nm,
and the fluorescence signal was reduced in the presence of paraquat. The developed
method showed a linear response to paraguat in the concentration range of 1 to 10
ppm at the optimum conditions, with a detection limit of 0.80 ppm. The method was

successfully applied to quantify paraquat in sugarcane peel and tap water samples.
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