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1. Introduction – Photocatalysis is an important process for environmental applications, in particular when

the photocatalytic materials are activated by a clean energy, such as visible or solar light. Perovskites are

a class of compounds presenting the general formula ABX3, where A is an alkali or alkaline earth metal

or a member of the lanthanides’ family, B is a transition metal, X is an anion, frequently an oxygen ion.

Their structures offer a rich opportunity for designing novel compounds based on A and B site

occupancy, giving rise to a wide range of materials systems with unique properties [1]. Most of the

perovskites with titanium in B position present band gap energy (Eg) value higher than 3.0 eV, showing

excellent photocatalytic properties under UV radiation. However, doping may be used to alter their

optical properties, inducing visible light absorption [1]. FeTiO3 and LaFeO3, with Eg of 2.8 and 2.1 eV,

respectively, may absorb visible light [1,2]. Thus, designing complex perovskite compounds with

suitable elements at A and B sites to yield desired photocatalytic properties can be a challenge. The aim

of this work was to prepare mixed metallic oxides of the perovskite family BaxLa(1-x)TiyFe(1-y)O3, with 0

≤ x, y ≤ 1, utilizing different synthesis methods and annealing conditions, and evaluate their

photocatalytic activity in suspension for the degradation of an azo dye, Acid Orange 7 (AO7). Some azo

dyes are well known for their bio-recalcitrant and acute toxicity, they are being continuously introduced

into the aquatic environment through various anthropogenic inputs [3].

2. Experimental – BaxLa(1-x)TiyFe(1-y)O3 were synthetized utilizing the ceramic

and the complex polymerization methods. The synthetized powders were

characterized by X-ray diffraction, scanning electron microscopy and

dispersive energy spectroscopy. Their Eg were also determined. A new setup

(Image 1) was used to test several perovskites powders in simultaneous

photocatalytic degradation assays. 10 mL assays were performed in batch

mode with stirring for 6 h, under visible light. Different AO7 initial Image 1. 

concentrations (5 to 20 ppm) were tested, at different temperatures.   Setup for the photocatalytic  assays 

3. Results and Discussion – The best AO7 degradation results, with almost complete colour removal, were

obtained with BaTiO3, prepared by polymer complex method, with a shorter annealing time, and with

BaFeO3, prepared by ceramic method, showing that the catalytic performance of the perovskites BaxLa(1-

x)TiyFe(1-y)O3 changes with perovskite stoichiometry. The results also show that an increase in assay

temperature may present an important contribution on the photocalatytic performance, changing the

degradation rate. For some perovskites, an increasing in the annealing time increases the photocatalytic

capacity of the powders.

4. Conclusions – Perovskites BaxLa(1-x)TiyFe(1-y)O3 may be efficient photocatalytic materials for

environmental applications activated by visible light. The perovskite stoichiometry and the synthesis

method may result in different photocatalytic properties.
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