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Introduction This will lead to a new generation of nano-struetur
Deterioration of historic building materials hascome materials tailored to characteristics of historiatemials

more and more important since climate change hasin @ context of climate change, merging the moseme
worsened the natural decay and the impact ofadvances of research in the fields of nanotechiedog

atmospheric pollution. Furthermore in recent years and conservation science. .
sustainable use of existing heritage buildings. 0 products as a real alternative for unfit traditiomaes.
basis of these premises, the NANOMATCH project will The expected features making them competitive
consolidants ~ specifically designed to meet the - Compatible with the main materials used in built
requirements of the historic building substratesi an ~ heritage like stone and wood -even painted- and

integrated in high performance products to renovage glass, ensuring enhanced re-treatability, sustityab
market dedicated to the conservation of the built  and efficiency;
heritage. - Durable as the substrate;

NANOMATCH is a three-year European Collaborative - Easy and safe to handle and environmentally
Project that involves 15 partners from 6 European Sustainable;

countries and one Associate State(the research - Fairly inexpensive.

institutions  CNR-ISAC (Coordinator) and ICIS (IT), Description of work

TNO (NL), TECNALIA (S), LRMH (F), Fraunhofer

(D), AIDICO (S) and SMEs R.E.D.srl (IT),

NANOTEGO INC.(TR), Bofimex (NL), Eschlimann (F),
T O P GmbH (D), SC DUCT SRL (RO) and the
responsibles of 2 sites, Opera di Santa Croce #ren
(IT) and Metropolitankapitel der Hohen DomkirchelKd

— Dombauverwaltung (D)).

Alkaline earth and semimetal alkoxides are suitable
molecular precursors of consolidants for stone,dvaad
glass because the corresponding solutions or nano-
particulate inorganic sols, upon evaporation of the
solvent based carrier, undergo hydrolysis and
condensation or carbonation inside the porous tsireic

of the substrate. This turns out in a nano-strectur
Concept and objectives coating adherent to the substrate pore walls (stone
wood) or to internal cracks (glass).

Differently from silica coating deriving from the
traditional consolidants like Tetra-Ethyl-OrthoiSdte
f(TEOS), this film homogeneously permeates all the
pores and gradually fills all the cavities of pasou
substrate binding the grains together, fulfilinget
necessary requirements a consolidant should have.
Furthermore, non-destructive measurements shovad th
the coating increases by 20% the stone cohesion
whereas, thanks to its nanodimensioimsjoes neither
affect the surface appearance or the water vapour
permeability.

Besides that, the resulting compounds, carbonaid®a
oxides, have the property -by appropriate molecular
tuning according to the substrate requirementsbdo
stable under major physical, chemical and microbial
attacks, restoring integrity and mechanical praperof

the original matrix.

Particularly alkaline earth alkoxides, calcium and
magnesium, acting as precursors of corresponding
Farbonate [4], can be considered for stone strendtl

as an indispensable and essential preliminary mdéto

To preserve European historic buildings for the tnex
generations to come, it is necessary to face tbkelgms

of main materials like stone, wood and glass.

Although knowledge on deterioration processes o
building materials have been greatly improved, eally
effective solutions to preserve and protect these
materials have been found vyet. Moreover, the
performance of many products applied in consewuati
and restoration activities has recently been draltyi
reconsidered due to their subsequent chemical
modification, loss of efficiency, irreversibilityJow
compatibility with the substrate, difficulties of
application and economic disadvantages becauskeof t
failure or poor efficiency of the treatment [1,2,3]

Hence in the context of climate and pollutant
concentration and typologies change, new threats an
solutions are urgently needed.

In this context, NANOMATCH proposes the use of
metal alkoxides as molecular precursors for the
deposition of metal carbonate as consolidant nadseri
for carbonate stone and wooden materials and metal
oxide as a glass consolidant.
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its conservation, as preliminary demonstrated imeso  of the cracks. A micro porous oxide network is fedn
feasibility tests made within the bilateral Itali&rench which is filled little by little with components #b
GALILEO Project [5]. migrates from the glass. This procedure heals dedo
The same material will be used for wood as theseglass due to an implemented guiding structuredhaés
materials, besides strengthening effects, alsorenan all the necessary constituents from vicinity of track
alkaline supply to mitigate acidic deterioratiom@esses  to restructure a new glass matrix within the crigdk

of cellulose structures. As for wood it is desiealib To reach these objectives the research will beldped
enhance bioresistance and cohesion, the basic Ca/M@s here synthetized:

alkoxides will be complemented via known technology
with biocide functionalities by adding Zn/Cu or TiO
nanoparticles or organic molecules.

Regarding the innovative glass material, a moletula
dispersed aluminum alkoxide complex (A18), was
developed within the EU-project CONSTGLASS8s
promising properties aglass-in-glass consolidant are
due to its very low viscosity that allows its peagibnin ~ In four dites (Figure 2) the field tests will be done and
the smallest capillaries of corroded glass. Afeivent ~ the new products will be tested and validated. The
evaporation, the micro porous residue consists rof a selected sites . They are located in polluted and
aluminum oxide precursor, which subsequently climatologically different areas so that the eféeof the
hydrolyses very slowly leading to an oxide network different environmental conditions can be evaluated
chemically bonded tight to the walls of the innerfaces

Different synthesis routes will be tested,
Application methodologies will be developed in
laboratory

- The new compounds will be tested in laboratory
and after in thefield.

Figure 2. Santa Croce in Florence (IT), Colognen€dtal (D), Oviedo Cathedral (S)
and Stavropoleos Monastery in Bucharest (Romania).
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