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Photocatalytic processes have been investigated in different environmental fields, but their applications at full scale are still scarce. The main scope of this special issue (SI) was to collect scientific works (research and review papers) that can testify the efforts of scientists worldwide to improve the efficiency of photocatalytic processes and contribute to fill the gap between these processes and consolidated ones, in order to speed up their application at full scale. Accordingly, this SI includes publications on (i) new methods to evaluate photocatalytic activity, (ii) new photocatalysts (also visible light active) purposely synthesized for (waste) water treatment and disinfection and (iii) photocatalytic CO2 reduction (review paper). The contents of the papers published in this SI are summarized in the following paragraphs.



The measurement of the photocatalytic activity is quite time-consuming and new methods were investigated in the first two publications. Janus and coworkers proposed a new method for a quick comparison of the photocatalytic activity of building substrates by studying different types of modified gypsum materials [1]. Tapia-Tlatelpa et al. focused their work on online monitoring for the decolorization of six azo dyes in wastewater, analyzing the spectrum measured in situ through the light scattering provided by the photocatalyst in slurry systems [2].



The six following publications are focused on the synthesis of new photocatalytic materials.



A solvothermal method was used to prepare KSb5S8 with a layered crystal structure and its photocatalytic activity was evaluated in the degradation of methyl orange [3]. The degradation efficiency under visible light irradiation was considerably higher than those obtained with TiO2-P25 and g-C3N4 materials, and the promising results will be useful to design improved sulfide photocatalytic materials with layered crystal structures. Zammit et al. investigated a new cerium-doped zinc oxide (Ce-ZnO) photocatalyst that was also compared to TiO2-P25 (both immobilised on a metallic support) as a possible option in urban wastewater tertiary treatment [4]. Ce-ZnO is an easy and cheap photocatalyst to produce and immobilise, showing higher activity than the benchmark TiO2-P25 photocatalyst against the tested antibiotics and bacteria, including antibiotic-resistant bacteria. New photocatalysts have been herein investigated also for water treatment and particularly for the removal of organic precursors (humic acids) of chlorination by-products [5], the photocatalytic performance of LaFeO3 under simulated solar light irradiation being compared to the metal (Cu) modified version of this photocatalyst. A green and facile method was used to prepare reduced graphene oxide (rGO) and subsequently tested under visible light [6]. The results showed that rGO in combination with TiO2 led to a significant improvement for both adsorption of Alizarin Red S on the catalyst surface and photodegradation efficiencies when compared to those obtained without rGO. Photocatalysts based on bismuth nanoparticles and zinc oxide (BiNPs/ZnO) with different Bi loadings were successfully prepared via a facile chemical method [7]. The performance of the photocatalytic Cr(VI) removal under visible light irradiation indicated that BiNPs/ZnO exhibited a superior removal performance to bare ZnO, Bi, and the counterpart sample prepared using a physical mixing method. In another work, Ag3PO4/g-C3N4 composites were synthesized by hydrothermal method to investigate its photocatalytic disinfection potential using bacteriophage f2 as the model virus [8]. A complete inactivation of f2 with concentration of 3 × 106 PFU/mL was reached within 80 min in the presence of this composite material.



Photocatalytic CO2 reduction is emerging as an affordable route for abating its ever increasing concentration. However, many constraints are still required to be addressed in view of commercial-scale applications. In particular, a review paper remarks [9], through the discussion of their relevance and impact, how some parameters (such as light source, reaction parameters, and type of photoreactors used) are not normally given appropriate attention.



We trust that such papers will be of interest of journal readers.
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