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There is currently an extraordinary amount of interest in nanomaterials and nanotechnologies, terms now familiar
not only to scientists, engineers, architects, and product designers but also to thegeneral public. Nanomaterials and
nanotechnologies have beendeveloped as a consequence of truly significant recent advances inthe material science
community. Their use, in turn, is expected tohave enormous consequences on the design and engineering
ofeverything from common consumer products and buildings all theway through sophisticated systems that
support a wealth of applications in the automotive, aerospace, and other industries. Hopesexist for being able to
make things smaller, lighter, or work betterthan is possible with conventional materials. Serious problemsfacing
society might also be positively addressed via the use ofnanomaterials and nanotechnologies. In the energy domain,
forexample, nano-based fuel cells or photovoltaics can potentiallyoffer greater efficiencies than are possible with
conventional materials. Developments in nanomaterials and nanotechnologies haveconsequently aroused the
interest of many individuals involved inengineering architecture, and product design, whether in the automotive,
building, or even the fashion industries.In the excitement surrounding these new materials and technologies,
however, their potential can, and has been, frequently overhyped. A mystique surrounds these words that can
cloudunderstanding of what nanomaterials and nanotechnologies reallyare and what they can deliver. One of the
purposes of this book isto demystify the subject and distinguish what is real from what isnot. Though there is a need
to better understand what benefits andcosts might be associated with using nanomaterials, in the designfields little
true understanding exists about what these new materials and technologies actually are and how they might be
usedeffectively. In the science and engineering domain the situation isoften the converse.
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[0 O O Middle East in the ninth century or before and subsequently spreadthrough Egypt, Spain, and other
countries. A particularly fine periodof development occurred in Spain with Hispano-Moresque ware, aglazed
ceramic made by Moorish potters largely at Malaga in the15th century and later at Manises near Valencia in the
16th century.To produce this type of lusterware, a glaze was first applied over adesign and the piece fired to
produce a thin, hard coating. Glazeswere based on dry powdered minerals or oxides, which commonlyincluded tin
and copper. After the first firing, the luster coating,consisting of metallic pigments [ normally copper or silver
compoundsd] mixed with clays, was brushed on over the glaze. Then thepiece was fired again but at a lower
temperature and within a reducing atmosphere [1 a condition whereby a reducing agent chemicallycauses a change
in a material with metallic compounds to a metallic state by removing nonmetallic constituents as it is itself
oxidizedby donating free electronst] . Afterward the piece was cleaned andpolished to reveal the resulting metallic
sheen.Later examples include the "tin-glazed" pottery of 15th and 16thcentury Italy and the "copper glazed"
lusterware porcelains ofWedgwood in early 19th century England. Several studies of medieval lusterware via
transmission electron microscopy [ TEMO havebeen undertaken to understand the composition and
microstructure of luster. Results have clearly indicated that various lustercharacteristics can be described in terms of
the presence of different levels of silver or copper nanoparticles within the glassymatrix. The associated'surface
plasmon effects [ described previously] cause the appealing metallic sheen to develop. Again,though the artisans
producing lusterware lacked an understanding of the chemical processes that achieved the optical effects andwere
unaware that their empirical processes led to the creationof nanoparticles, the craft-based development of the
requisiteknowledge was remarkable.
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