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Overcoming many global environmental problems, caused by rapid industrial growth and the active use of traditional fuels in the XX–XXI centuries, is associated with the development of waste-free technologies and alternative energy sources including hydrogen fuel. With this regard, photocatalytic decomposition of water and water-organic media is considered as an effective and environmentally friendly approach to the hydrogen production. 

One of the classes of heterogeneous photocatalysts being actively explored is represented by layered perovskite-like oxides – solid crystalline substances whose unique structure can be described as the regular alternation of negatively charged intergrowth slabs with a thickness of n corner-shared perovskite octahedra and interlayer spaces containing cations or complex cationic units [1]. The propensity of many layered perovskites for low-temperature chemical transformations involving their interlayer space makes these materials promising photocatalysts allowing one to fine-tune the required properties and having a great potential for further modification. In particular, the improvement of their photocatalytic activity is known to be carried out via cationic and anionic substitution, the creation of composites with metal co-catalysts, sensitization with dyes as well as exfoliation into perovskite nanosheets [2].
The present research focuses on a fundamentally new approach to increasing photocatalytic activity of layered perovskite-like oxides – modification of their interlayer space with organic components. In particular, we have investigated the kinetics of light-driven hydrogen generation from the model aqueous solution of methanol over two series of previously synthesized n-alkylamine and n-alkoxy derivatives of titanates H2Ln2Ti3O10 (n = 3). Photocatalytic measurements were carried out in accordance with a complex scheme taking into account changes in the photocatalyst concentration because of sedimentation, pH shifts and possible lamination of the samples into nanosheets. Special attention was also paid to the feasible improvement of the photocatalytic activity of the samples via their surface modification with Pt nanoparticles as a cocatalyst. All the inorganic-organic photocatalysts obtained were preliminarily characterized by a set of modern physical-chemical methods including X-ray diffraction, Raman, nuclear magnetic resonance and diffuse reflectance spectroscopy, thermogravimetry, CHN-analysis, and scanning electron microscopy.
It has been established that the organic modification of the interlayer space of the titanates is an efficient way to improve their photocatalytic activity. The rate of increase in the activity compared to that of the initial unmodified titanates turns out to be up to 117 times and additional surface platinization provides apparent quantum efficiency of more than 40%. Photocatalytic activity of the titanates and their derivatives correlates with the hydration degree of their interlayer space, which is considered a separate reaction zone in photocatalysis. Insertion of organic components substantially enhances its availability for reactants, which, probably, explains multiple increase in the activity observed.
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