
Preface 
 
 

The development of nanotechnology has shown how most advances in science and 
technology have made a breakthrough thanks to its continuous evolution. One of the main 
challenges required nowadays is the optimization of materials, so that the same nanomaterial can be 
used in different fields of application. The opportunity to apply singular or hybrid nanomaterials 
proves to be a constant challenge in order to optimize its use, achieving simultaneous results for its 
application in different branches of research. 

In this way, a material with photocatalytic properties can be also used to control the bio-
deterioration in rocks or fine arts materials, in electronic devices, environmental purifiers, 
diagnostic equipment for biomedical applications, of for drug manufacturing in medical treatments.  

However, most of the researchers are focused on specific application issues, and it is 
necessary to optimize the production of new materials, expanding the fields of application. In this 
way, with the integration of the different groups, it is possible not only to give a greater disclosure 
but also achieve a more global vision of nanomaterials. This allows progress in science and 
technology by reducing time and production costs, in turn, achieving greater performance of 
different fields of application.  

Nowadays one of the great challenges in the field of nanotechnology is to design new 
materials whose functions satisfy different properties. In this context, it must also be taken into 
account that the advance in the techniques of characterization of nanomaterials requires a 
continuous revision of the state of the art.  

This volume describes the recent research progress in the synthesis, characterization 
techniques, properties and interactions of nanostructured materials for multifunctional applications. 
It is focused on the study of structures and their effect on the properties of solids, using different 
experimental techniques and practical applications of nanostructured materials in the context of the 
latest achievements in the area of research of solid state phenomena. 

The volume consists of 4 chapters. The first of them focuses on the different innovative 
synthesis techniques to obtain nanomaterials as varied as the production of eco-friendly alkaline 
earth metal hydroxides (Mg, Ca, Sr, Ba) where it is possible to design the desired crystalline 
nanoparticles in just a few minutes; or two ways for synthesizing ZnO whose morpho-structural 
properties change according to the manufacturing process. One of them, forming quasi-spherical 
shapes and the other one forming rods-shaped tips and nano-push- pins.  

The second chapter consists of a compilation of different applications of nanomaterials 
focused on the evaluation of different properties, including their optical and electrical behavior 
depending on the synthesis conditions. It is included an analysis of the growth mechanisms of ZnO 
and its relationship with cathodoluminescence and a second one with the designing of hybrid 
structures of ZnO@SiO2 to be used in white LEDs.  With respect to the electrical properties, a 
complete study shows the electrical resistivity of WO3 doped with Mo and Ti which changes 
depending on the atomic concentration. Similarly, it is presented the study of SnO showing how the 
electrical properties change depending on the variations of the synthesis conditions.  

The third chapter focuses on applications of nanomaterials in different fields related to 
conservation, restoration, protecting and prevention of damage of cultural heritage. It begins with a 
compilation study of the new advances in restoration-conservation of artistic and archaeological 
heritage, to later evaluate the use of multi-functional silica-based nano-products for consolidating 
and protecting of granites and marbles in the Roman theater of Merida (Spain) or to study the 
effectiveness of TiO2 or SiO2 suspensions in the control of the degradation of marbles of the 
Cathedral of St. Maria in Pisa (Italy). 
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The fourth chapter focuses on the application of nanoparticles for their application as additive 
in construction materials. Multiple properties of nano silica, nano calcium oxide and nano alumina 
are evaluated to achieve greater durability of bonding systems, in improvements in clay mortars or 
in cement pastes. 

The integration of the state of the art in its diverse applications, allows us to analyze how a 
small change in the chemistry of a base material, together with its specific synthesis conditions 
achieve modifying its structure and properties. Such is the case of the Zn oxide, a material as 
versatile that can be used for optical and electronic devices, in turn, that as a protector against bio-
deterioration in conservation and restoration of surfaces in several fields of cultural heritage. 

Based on the different types of synthesis and applications, this volume wants to open the 
doors to the optimization of different nanomaterials and their multifunctional applications not 
without first to note that although progress is made in the manufacture and use of multifunctional 
nanomaterials, it is important to make a previous study of their handling and a control of the 
possible risk that can cause, both on the health or in the environment. 
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