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selective to acetone compared to the orthorhombic β-WO3. This feature can be attributed to the catalytic activity and 

large dipole moment of monoclinic γ-WO3. Hence, we provide a new strategy for the preparation of WO3 

nanomaterials based on eco-friendly methods and their application in health and environmental monitoring. 
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Titanium oxide (TiO2) is one of the most used photocatalytic materials for various applications such as 

environmental remediation, (solar)water splitting, and self-cleaning due to its high activity, low cost, high chemical, 

and physical stability. However, the photocatalytic activity of TiO2 is limited by the wide energy of the bandgap, low 

quantum efficiency, and rapid recombination of photogenerated charge carriers (electrons and holes). During the last 

decades, numerous approaches, such as tailoring the morphology (nanoparticles, thin film, etc.), combining with 

metal, noble metal, and metal oxide micro/nanostructures, have been demonstrated to enhance the photocatalytic 

activity of TiO2. However, it is still a major challenge to find the best photocatalytic combination for specific 

applications. Recent studies have revealed that particle size plays a considerable role in the photocatalytic activity of 

TiO2. Reducing the particle size (increasing active surface area) indicates a higher photocatalytic activity. 

Nevertheless, the use of photocatalytic nanoparticles in continuous flow systems (such as water remediation, water 

splitting, etc.) has some practical limitations such as reusing and splitting them up from the reaction media. Hence, 

the use of robust and stable thin film photocatalysts becomes more suitable rather than nanoparticle systems for 

practical applications. Nevertheless, thin films are restricted by low surface area in contrast to nanoparticles and they 

show extremely limited photocatalytic activity. Here we present some case studies on enhancing the photocatalytic 

performance of TiO2 thin film by modification with metallic and oxide  nanostructures for practical applications such 

as water purification, self-cleaning, selective oil absorption, and organic molecule sensing. 
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Sooner or later, the development of silicon solar cells with steadily increased efficiencies will encounter the 

“barrier” of the Shockley–Queisser limit; standard cells having efficiencies well beyond that can only be reached by 

tandem architectures. On the other hand, at the same time the cells continuously become cheaper, at least concerning 

the price per watt. Therefore, for solar cell companies to stay in the market, fundamentally new industrially feasible 

cell structures and manufacturing concepts are needed. In this talk I will review the relevant development efforts, 

considering the whole fabrication process from the ingot growth over the wafering to the cell-making. Also, extended 

requirements for quality checks are an issue, for which adapted characterization methods are needed; I will consider 

those as well. 

 

 

 

 


