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The final conference of NANOMATCH project was held on October 17th, 2014 at Museo Correr in
Venice, Italy: the results of three years research were presented to the public.
The participants were numerous, with in total about 80 persons coming from Italy but also from
all over Europe as well as project partners.
The Coordinator Dr. A. Bernardi (CNR-ISAC) thanked all the
attendants for their kind presence and introduced the programme of
the day. The programme was composed of three sections: the first
two sections in the morning were devoted to a general presentation of
the results of NANOMATCH for the first one and to the workability of
the products and the 2 invited speakers’ presentations for the second
one; in the afternoon, the third section was dedicated to a detailed
description of the scientific analyses in laboratory and after the field
exposition, and finally to the final discussion and questions.
Then she passed the word on to the first invited speakers: Arianna
Abbate, conservator and architect at the Fondazione Musei Civici of
Venice and Claudio Menichelli, Architect Director at the
Superintendence for Architectural Heritage and Landscape of Venice
and Lagoon. They presented the restoration interventions performed
in 2010 at the Ducal Palace of Venice using innovative materials.
Session 1 started with the general introduction to the NANOMATCH
project by the Coordinator, Dr. A. Bernardi, presenting the Partners
consortium, as well as the project’s objectives and strategy, pointing
out the advancement of the new products with respect to the current
consolidation products. She concluded her presentation by showing
the project video, that includes interviews to the partners, movies of
exposure sites, laboratory activities and training workshops in Madrid,
Paris, Cologne and Bucharest, etc.
The session continued with the
presentation of the chemical synthesis of
the newly developed products and their
characterisation by Dr. Monica Favaro
(CNR-IENI) and by Dr. Gerhard Schottner
(FRAUNHOFER): calcium alkoxides for the
consolidation of stone, wall paintings and
the deacidification of wood; aluminium
alkoxide for the consolidation of glass,
respectively.

Session 2 was focused on the application and workability of the new products on the different
substrates. Dr. I. Olteanu (DUCT), Dr. I. Svensson (TECNALIA) and Dr. U. Brinkmann (HDK)
explained the handling in practice of the alkoxides solutions and sols, showing the issues raised
during the trials on both model and original samples and how they have been solved for stone,
wood and glass substrates, respectively.
The next invited speakers presented the results obtained in two other FP7 European projects.
Prof. J. Ranogajec (University of Novi Sad), in her quality of
coordinator, presented the HEROMAT project, which addresses the
development of innovative environmentally
friendly materials for the treatment of stone
and mortar.
Dr. A. Patelli (Veneto Nanotech),
coordinator of the PANNA project, illustrated
the full-life protocol of surface treatments
with Vacuum Plasma Technology.
The afternoon session was focused on the performance evaluation
of the new treatments in terms of efficacy, compatibility and durability
on the four types of substrates (stone, wall paintings, wood and glass).
Dr. E. Bourguignon (CPP-LRMH) described the laboratory tests
comparing the results before and after treatment.
Dr. F. Becherini (CNR-ISAC) presented
the evaluation of the treatments’ durability
on model and historical samples after about
1 year exposure in four European sites with different climatic
conditions: Santa Croce Basilica in Florence (Italy), Cologne Cathedral
(Germany), Stavropoleos Monastery in Bucharest (Romania) and
Oviedo Cathedral (Spain).
Ing. L. Pockelé (RED) continued with two other important topics
covered by the project tasks: safety issues and market perspectives.
First, he gave an overview of the activities carried out to assess the
potential risk for the human health and the environment when using
nanoparticles of metal alkoxides. Then, he described the proposed
exploitation plan for the introduction of the new consolidants into the
market and the possible related business potential.
Prof. R. van Hees (TNO) presented the operational guidance to
ensure a proper use of NANOMATCH products. He went through the
practical questions and answers contained in the document, pointing
out also the limitations of the new consolidants.
Copies of the draft version of the guidelines were also available at
the conference for the attendants and they will be published on the
project website at the end of October.
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At the end of the different presentations, discussion started about the presented innovative and
nano-materials for conservation.
In order to facilitate the intervention of the large audience still present the coordinator Dr. A.
Bernardi invited some partners to remind the participants the main conclusions presented during
the day, as shown hereunder. Dr. V. Detalle (CPP-LRMH) summed up the conclusions for stone
and wall paintings, Dr. I. Svensson (TECNALIA) for wood, Dr. G. Schottner (FRAUNHOFER) for
glass and Prof. R. van Hees (TNO) for the operational guidelines.
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The conclusions were used by Dr. A. Bernardi (CNR-ISAC) as a starting point to open a fruitful
discussion with the very interested and active audience. Some of the most relevant questions
asked during the discussion, as well as their answers are reported hereunder.
Concerning wood, it was asked to specify the species of pine wood used for testing. The
sapwood from different pine species have a similar very good impregnability and in NANOMATCH
project Pinus silvestris pine grown in Spain was used.
Several questions were related to glass.

1)

Could the content of epoxy cause similar problems as they are known from history of
conservation: yellowing and embrittling?
The addition of an epoxy silane to the A18 leads to a more moisture resistant adhesion
onto glass as expected. The epoxy silane is aliphatic (less prone to attack by oxygen) in its
nature, whereas the traditional epoxy adhesives (e.g. Araldite) are aromatic (more prone to
attack by oxygen) compounds. Therefore, and also due to the chemistry of the reactive
amines used as hardeners for epoxides, the former epoxides showed severe yellowing with
time. Fast reaction of the epoxy silane with the A18 has been observed and no yellowing is
expected over time in the solid state. Nevertheless, the tests are ongoing to prove that
properly.

2)

Could A18 be a solution for varnishes that show microfissures?
Project results demonstrate that A18 after a longer time and at high humidity levels
transforms to an inorganic solid, hence it wouldn't be recommended to solve this problem.
The reason is that the inorganic compound may show a higher refractive index than the
varnish (organic in its nature) and lead to an optical effect (haze). ORMOCERs (e.g.
ORMOCER-G or ORMOCER-B) would be a better solution, proven by 24 years of outdoor
(Creglingen) or 14 years of indoor experience (Dresden).

3) Could a bath in A18 stabilise freshly excavated micro-fractured archeological glasses?
Yes, this was proved by experimental investigations in the frame of a master thesis written
in 2012 at the University of Bamberg. The author, May Rahrig presented the results on the
recent NANOMATCH Workshop held in Cologne in July 2014.

4) Finally, it was asked about the future of the NANOMATCH products.
Concerning the glass consolidant, A18 was developed during a previous EU project
(CONSTGLASS) and was optimized in NANOMATCH project, hence it is almost already
available on the market even if long-term experience and evaluation are still missing.
Regarding calcium alkoxide for the consolidation of stone and stone-like materials and the
deacidification of wood, tests revealed very good performances and high potential and it is
now under the patent procedure. Nevertheless, as prototype it has to be improved, but this
will depend on the possibility to obtain further research projects and funding. In particular,
with the development to date of the Nanomatch product for stone only, the "high end" of
the market can be served. The product is still bi-component with a limited pot life. This
means that the "bulk" market for stone cannot be served yet. The Consortium has no
opportunities to further develop the NANOMATCH product for stone towards the desired
mono component end product. However, SME's, interested to continue this development
are invited to contact the Nanomatch Consortium e.g. Dr. Adriana Bernardi (CNR) or Ing.
Luc Pockele (RED).
The importance of additional (EU funded) research was also indicated during and after the final
discussion from several sides in the audience, in order to be able to bring the promising results for
limestone consolidation from the level of proof of principle to that of proof of concept, i.e. from
TRL 4/5 to TRL 6/7.
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The Coordinator Dr. A. Bernardi (CNR-ISAC) concluded the NANOMATCH final conference. She
thanked all the participants for their kind attention and all the partners for the hard work done and
their valuable contribution to the success of the project.
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