
Preface 
 
Nanotechnology, a blooming activity at the interface between chemistry, physics, biology and 
engineering, is considered one of the most important research fields for the forthcoming decades. 
Recent developments have shown that nanomaterials and nanodevices can provide a fresh 
impetus for the study of objects of the cultural heritage, at the laboratory or on site and can result 
in the formulation of innovative and cost-effective conservation treatments. On the other hand, 
nanotechnology has an old story, as for instance potters have being using nanomaterials, namely 
clays, for thousands of years. Furthermore, nanoparticles have been used to produce red glasses 
since Antiquity. 
 
This special issue takes its origin from the first IC4N conference, held in Halkidiki, Greece (June 
16-18, 2008). The goal is to provide a platform for useful discussion regarding recent 
contributions of nanoscience and nanotechnology on the analysis, monitoring, documentation 
and conservation of the cultural heritage and to illustrate how nanomaterials, developed by 
empirical procedures, have been used since Antiquity. The increasing importance of this 
interdisciplinary research field is illustrated by the growing number of scientific conferences and 
articles dedicated to Cultural Heritage Materials, studied and treated in the light of developments 
established in Nanotechnology, including innovative nanostructured materials for conservation 
and new instrumentation for analysis and monitoring. Fifteen contributions address some of 
these points. 
 
The first four articles focus on the consolidation and conservation of stone. A new solgel 
process, in which a surfactant acts as a template to make the pore size of the gel network coarser 
and more uniform is developed by Mosquera et al. Drdácký et al. study the effect of nano-agents 
based on colloidal calcium hydroxide to consolidate lean lime mortar and Manoudis et al. 
develop an innovative and cost-effective method to induce superhydrophobicity on outdoor stone 
surfaces, including Opuka, which has been used for the restoration of the castle of Prague. The 
effect of air pollution in the composition of lime mortars is studied by Sánchez et al. to 
distinguish allochthonous and autochthonous micro- and nanoparticles and to identify thus 
original intact plasters. 
 
The next three articles focus on analytical techniques, used primarily for identification purposes. 
The contribution by Anglos et al. is a review of laser-based analytical techniques, which find 
applications in the field of Cultural Heritage diagnostics, providing information about the 
chemical composition of materials, at the atomic or molecular level. The next paper by 
Xenogiannopoulou et al. gives a good illustration of the potential of LIBS technique, compared 
to more traditional techniques such as AAS, XRF and SEM-EDX, with a detailed analysis of an 
Attic black glazed ceramic (6th-4th

 century BC). PIXE is used by Shaaban et al. to analyse 
pigments used in monuments of Egypt such as the tomb of Ramesses III, the tomb of Tohthmous 
III, both located at the Valley of the Kings Luxor, and also, Medinet Habu temple of Ramesses II 
located at the West Bank of Luxor. 
 
Nanoparticles had always a central role in constructions and decorative materials as it is 
demonstrated, for instance, in the next five contributions. Ancient Portuguese ceramic wall tiles 
(Azulejos), 15th

 -18th
 century, are analysed using Raman scattering and other techniques (EDS, 
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XRD, PIXE) by Pereira et al., who demonstrate the complexity of the solid solution used to 
produce the yellow colour. Rubio et al. use gradient and confocal Raman spectroscopy to 
monitor silver nanoparticle distribution and diffusion in medieval glasses and replicas. The 
modification of the glass nanostructure in presence of the metal nanoparticles is discussed in 
light of nanoindentation results. Herrera et al. study the formation of SnO2 nanometric particles 
in the alteration/corrosion processes of ancient amalgam mirrors using various techniques such 
SEM-EDX, TEM and XRD. The history of the use of metal nanoparticles dispersed in a 
dielectric matrix -glass- is reviewed by Colomban. In the last decade, iridescent lustre pottery 
and stained glass coloured by copper (red) or silver (yellow) metal nanoparticle have received 
considerable attention due to the strong similarities of these materials with modern ones designed 
for opto-electronic devices. These ancient materials illustrate the deep empirical knowledge of 
ancient potters and glass makers to control the involved solid state electrochemical mechanisms. 
This is further illustrated by Sciau et al. who reveal a double nanoparticle layer in a 12th century 
lustreware decoration, indicating thus that craftsmen were able to create complex nanostructured 
materials via empirical procedures. 
 
Mirguet et al. review the use of the TEM technique to investigate glazed coatings of ancient 
ceramics through specific case studies focused on Roman Sigillata pottery and some medieval 
lustre wares. Bellot-Gurlet et al. describe corrosion forms, formed on archaeological iron 
artefacts. Observations for anoxic and aerated soils on one hand and indoor atmosphere on the 
other are documented by Raman microspectroscopy which can provide quantitative phase 
proportion. Chadefaux and Reiche study structural modifications in bone material induced by 
heating at low temperatures. Complementary analytical techniques are used such as DSC, 
SEMEDX, micro-PIXE/PIGE, micro-ATR-FT-IR and TEM. 
 
We hope that the aforementioned studies, presented in this Special Issue, will contribute to the 
increasing impact of Nanotechnology on the study and preservation of the Cultural Heritage. 
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