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The complexation of metals with organic reagents in surfactant micelles often leads to an increase in the fluorescence intensity and a shift in the maximum wavelengths in the emission spectra. This effect is explained by the change of hydration of reagents and their chelates from hydrophilic to mainly hydrophobic under the action of surfactants. The determination of cationic surfactants and disinfectants in pharmaceuticals is of considerable practical interest. The complexity of the known methods does not allow to quickly control the content of cationic surfactants in places of their local application.
The work aimed was to study the possibility of determining hydrophobic cationic substances using a fluorescent metal – reagent complex. Lumagalion was chosen as the organic analytical reagent for the work. It is known that this dye forms the complex with the aluminum ion (Al3+), which is characterized by intense fluorescence. The intrinsic fluorescence of lumagolion is insignificant. Cetylpyridinium chloride (CPC) was used as the model cationic substance. Triton X‑100 (TX‑100) was used as the nonionic surfactant. 
The influence of the cationic and nonionic surfactant concentrations, as well as their mixtures, on the Al (III) – lumagalion system by fluorescence, spectrophotometric, and colorimetric methods has been studied. Detection of the colorimetric signal was performed using a smartphone camera using a white photobox, followed by quantitative assessment of the intensity of R-, G-, B-channels. It was found that the fluorescence quenching in the 5.0·10-7-5.0·10-5 M range of the cationic surfactant concentration is observed in the interaction of CPC with the Al (III) – lumagalion complex. Similar effects of emission quenching of the Al (III) – lumagalion – CPC system are observed in the TX‑100 premicellar medium. It is known that solubilization of the chelate in surfactant micelles can increase the intensity of the fluorescence signal. Thus, the increase in the fluorescence intensity of the Al (III) – lumagalion – CPC solution at CCPC>1.0·10-6 M was registered in the study of the effect of the TX‑100 micellar solution on the metal – reagent – cationic surfactant system. The accuracy and precision of the fluorescence determination of CPC in the 5.0·10‑7-5.0·10 6 M concentration range with the Al (III) – lumagalion complex in the absence and the presence of TX‑100 was checked by the «introduced-found» method. The fluorescent determination of CPC in the TX-100 micellar medium is characterized by the best metrological characteristics. Similar studies were also performed in the spectrophotometric and colorimetric detection of the cationic surfactant with the Al (III) – lumagalion complex. It is established that the determination of CPC in the Al (III) – lumagalion system by the spectrophotometric method is characterized by a worse sensitivity of the cationic surfactant determination in comparison with the fluorescent method. Colorimetry has proven to be a competitive method for detecting substances of cationic nature with the Al (III) – lumagalion complex in the absence and the presence of TX‑100.
Thus, the obtained results make it possible to construct the analytical system for detecting hydrophobic cationic substances using the Al (III) – lumagalion system, stabilized by the nonionic surfactant, by fluorescent and colorimetric methods.
