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Abstract.  In Europe, the RoHS directive (Restriction of Hazardous Substances) was the first in its gender. Indeed it was the first political decision to prohibit some hazardous substances. Amid these substances, lead is one of the majors because this inorganic material is responsible of many deceases of the digestive system and brain, and of some kinds of tumours. Accordingly, it is now necessary to implement materials without these prohibited or hazardous substances. Lead-free functional oxides can be dedicated to numerous applications. Every kind of oxide can be chosen and optimized for a specific industrial application. Among these lead-free oxides, doped barium titanates show an evident interest due to their pseudo-cubic perovskite structure. Indeed the microstructural and electrical properties of these functional oxides can be fine-tuned by an appropriate exchange in the A and/or B sites of the unit cell. Here a part of some studies will be presented. 
Before the presentation of experimental results, prediction must be introduced. What is a prediction? A prediction is a statement about what you think will happen in the future. Effectively scientists are a part of the emitters of prediction because our common life is surrounded by predictions for weather, sales, climate, market trends and so on…  


The first part of the presentation will be related to SCT ceramics and films dedicated to electrical energy storage (EES). Actually the goal is to use SCT for the manufacturing of electrostatic capacitors. Here the prediction is centred on the fact that SCT could show an anti-ferroelectric behaviour for some particular compositions. To our knowledge, this is still a prediction as it has not been demonstrated at the macroscopic level by an exhibition of an anti-ferroelectric polarization cycle. Additionally SCT could be also used for the manufacturing of high-Q capacitors for electronic devices. But here the road has already been paved [1-2].
The second part of the talk will be related to simulation tools. In this way, simulations can be very powerful for studying the effect of a chosen dopant on the oxide properties. Here another prediction was done: we can dope an oxide, a potential candidate for solar cell application, for decreasing its energy gap. Indeed a lower Eg is more suitable for photovoltaic conversion. Cobalt (Co) was used as a dopant to investigate its influence on the structural, electronic and optical properties of BaSnO3 oxide by using density functional theory (DFT) within WIEN2K-code based on the generalized gradient approximation (GGA) and the modified Becke-Johnson exchange potential (mBJ). Calculations were performed for BaSn1-xCoxO3 ceramics, x = 0, 12.5, 25, 37.5 and 50 % [3]. This last part effectively shows how theoretical studies and simulations can be used to predict properties and for tuning them. And of course, these predictions and calculations have a great interest because they are done before doing any experimental development. This is thus very powerful for guiding the experimental works. 
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