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In this thesis, the successful development of an optical chemical sensor for the 

determination of Ni* ions were achieved through the immobilization of 

bathophenanthroline disulfonate (BPS) on a modified mesoporous silica film. 

Electrochemically assisted self-assembly was employed to prepare highly oriented 

mesochannel MSFs of various thicknesses on fluorine-doped tin oxide coated glass. 

Cyclic voltammetry, scanning electron microscopy, transmission electron microscopy 

and Fourier transform infrared spectroscopy were used to characterize the films. 

The single- and multiple-layered films were modified with 3-aminopropyl 

triethoxysilane by co-corndensation in the synthesis mixture and post grafting to be 

used as supporting material for immobilizing BPS. More BPS was immobilized on the 

amino-modified films from the post-grafting method. Nafion was used to coat BPS-

immobilized films to prevent BPS leaching. The Nafion-coated sensing films showed 

an emission wavelength of 395 nm with an excitation wavelength of 285 nm. The 

developed sensing films were homogeneous, transparent, and physically stable. The 

Nafion-coated sensing film exhibited fluorescence quenching upon exposure to Ni? 

solutions at pH 6. The developed method provided a linear calibration for NiP 

concentration in the 5-40 ppm range and the detection limit of 2.45 ppm. The 

developed sensing film could be regenerated in an EDTA solution. 
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