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Preface

The idea of writing this book, mainly aimed at practitioners in the field of Cultural
Heritage preservation, came from continuous interaction with conservators and
their requirement for practical guidelines on the use of nanomaterials for conserva-
tion. Accordingly, this compendium deals with both the fundamental principles and
practical usage of different innovative nanomaterials for several classes of common
movable and immovable artistic substrates. The ideal audience comprises all the
conservation end-users, such as freelance conservators and restorers, personnel and
experts of conservation institutions and museums, and also students of restoration
schools (including universities and colleges that adopted conservation programs)
and scientists who are willing to approach the conservation of artifacts, historical
objects and works of art.

The methodologies developed by the authors in the last decades are described
with a clear approach that is accessible also to readers and end-users that might
come from humanistic or artistic areas and are not familiar with chemistry and
advanced conservation systems/technology, while maintaining scientific rigor and
providing references to advanced material science. The reported methodologies for
the consolidation, cleaning and deacidification of artifacts, cover a significant and
representative part of the case studies met in Cultural Heritage preservation. The
approach described is based on the use of advanced systems (derived from colloid
and soft matter science) applied to practical restoration needs, in fact most of the
methods reported in this compendium have already been used in restoration facili-
ties, workshops and ateliers worldwide.

The conservation systems described in this compendium represent a significant
improvement on traditional conservation methodologies because the proposed ad-
vanced systems exhibit enhanced properties, namely:

» High physico-chemical compatibility with the constituents of works of art, i.e.
the application of the advanced systems minimizes or completely avoids any al-
teration of the original physical and chemical properties of the artistic/historical
substrates.

» The proposed nanomaterials are either non-toxic or they exhibit a significantly
reduced toxicity as compared to traditional restoration materials such as pure
solvents or solvent blends.
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» The use of advanced nanomaterials allows greater control of the restoration inter-
vention, for instance highly controlled cleaning can be carried out using micro-
emulsions and chemical hydrogels as compared to traditional cleaning methods.

» The innovative methodologies proposed in the compendium are feasible and re-
liable, and in many cases simpler and faster than traditional methods. In some
cases methods are proposed where a gradual and slower approach is neces-
sary to grant stability of the treated artifact also in the long term (as opposed to
“quick” traditional interventions that might involve drawbacks, requiring later
interventions).

Even though the proposed application of the advanced systems is feasible, the de-
velopment of these systems derives from scientific knowledge of sometimes com-
plex concepts. Moreover, it must be noticed that some of these systems are self-
assembly under a range of conditions (temperature, pressure, composition, etc.),
and their production requires fine knowledge of phase behaviors. Therefore, it is
highly inadvisable to modify the original systems through empirical and trial-and-
error procedures, as the composition and practical use suggested by the authors of
this compendium already grant the best conditions for optimal efficiency. The arbi-
trary modification of these systems involves the risk of reducing their effectiveness,
and in some cases this might result in potentially detrimental effects on the treated
works of art. Conservators and end-users are thus encouraged to use the proposed
materials and methodologies as they have been described in the dedicated chapters,
and to contact the authors of this compendium for further guidance and recommen-
dations on the use of these formulations. We believe, in fact, that the synergistic
cooperation between different disciplines and skills is a fundamental step in the
conservation of cultural heritage.

The compendium contents are structured as follows: first, an overview is pro-
vided about the main nanomaterials developed in the last 30 years (dispersions of
nanoparticles, micellar solutions, microemulsions and gels), explaining their main
features and applicability. Then, specific chapters are dedicated to artistic/historical
substrates (e.g. wall and easel paintings, stone, paper, canvas and wood), dealing
with the main artifacts degradation processes and then discussing practical applica-
tions and guidelines for the cleaning, consolidation, or deacidification of works of
art.

Throughout the writing of this compendium we have been in contact with col-
leagues, both colloid/soft matter scientists and conservators, who are gratefully
acknowledged for discussion and support as we were engaged in the effort of de-
scribing simple yet comprehensive applicative methodologies. We also wish to ac-
knowledge the European Union (which has financed the FP7 project “Nanoforart™)
for partly supporting some of the activities that ultimately led to the development of
practical protocols for the use of nanomaterials in conservation of Cultural Heritage.

Florence, July the 18th, 2014 Piero Baglioni
David Chelazzi
Rodorico Giorgi
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