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STONE DECAY

ALVEOLIZATION
CRUSTS
EFFLORESCENCE
EROSION
BIOFILMS
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STONE DECAY

Traditional REMEDIES
C Pietra Leccese
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STONE DECAY

INNOVATIVE REMEDIES
PROTECTIVE COATING

< hydro-repellence
< prevent infiltration of chemicals agents
< permeability to water vapor
< un-modify the color of the substrate
< compatibility with the substrate

< durability and reversibility

Inorganic systems

Organic systems
(Acrylic, Fluorinate, Silane and Epoxy)
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COMMERCIAL ORGANIC SYSTEMS
LIMITATIONS

Toxic Solvents
Polymers preformed in solution

\ Small Penetration

Water Emulsions — Low Protection

High curing time

In-Situ Polymerization ~—~ at Room Temperature

|

OUR solution
PHOTO-CURING OF NANO-STRUCTURED

POLYMER BASED SOLUTIONS
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NANO-STRUCTURED BASED
SOLUTIONS

Systems typified by at least o cale (from 1 to 100nm).

CALCIUM HYDROXIDE

n (Dei et al. 20006)

ietal.-2012)

: DISPERSION OF NANO-PARTICLES
" INTO A POLYMERIS MATRIX




POLYMERIC NANO-COMPOSITE (PNC)

MONTMORILLONITE dispersed into commercial fluorinate polymer
(Zanchi et al.-2012)
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PHOTO-CURING MECHANISMS

UV radiation

+

Photonitiator

Monomers, oligomers

Reactive species
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Development of photopolymerizable
protective coatings for stones
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Development of photopolymerizable
protective coatings for stones

Progress in Organic Coatings 72 (2011) 522-527
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UV-cured siloxane-modified acrylic coatings containing birifrangent calcarenitic

one particlesyPhoto-calorimetric analysis and surface properties

C. Esposito Corcione*, M. Frigione

Department of Engineering for Innavation, University of Salento, via per Monteroni, Lecce, Italy

ARTICLE INFO ABSTRACT
Amﬂ? history: An experimental study was carried out for the development and characterization of innovative pho-
Received 15 October 2010 topolymerizable siloxane-modified acrylic formulations for possible use as protective coatings for stone

Received in revised form 17 May 2011

substrates.
Accepted 21 June 2011

Two amounts of calcarenitic stone particles (25 wt.% and 35 wt.%) were added to a siloxane-modified
acrylic mixture. The effect of stone particles inclusion on the reactivity and surface properties of the pho-
topolymerizable systems was investigated. To this aim, the kinetics of the radical photo-polymerization
Phota-volmerableanyllc et react'ion. indqced by .UV vradiatic'ons in the presence of a suitable photoinitiator. was studied by calori-
UV radiation metric analysis, both in air and nitrogen atmosphere. The formulations, coated on a glass substrate, were
Surface properties photo-cured by using a medium pressure Hg UV lamp in air. On the coatings photo-polymerized in air
were measured: gel content, transparency, scratch and surface hardness.

© 2011 Elsevier B.V. All rights reserved.
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Development of photopolymerizable
protective coatings for stones

Influence of Stone Particles on the Rheological
Behavior of a Novel Photopolymerizable
Siloxane-Modified Acrylic Resin

C. Esposito Corcione, M. Frigione®

Dipartimento di Ingegneria dell' mnovazione, Universita del Salento, Lecce, Italy

Received 3 November 2010; accepted 20 January 2011
DOI 10.1002/app.34201

Published online in Wiley Online Library (wileyonlinelibrary.com).

ABSTRACT: A study was made of the effects of calcare-
nitic stone particles, known as pietra gentile, inclusions on
the rheological behavior of photopolymerizable siloxane-
modified acrylic formulations, intended as protective for
the calcarenitic stone structures. Different amounts of
stone particles (ranging from 15% wt to 35% wt) were
added to the modified acrylic mixture to achieve a natural
color matching for calcarenitic stone substrates. The pres-
ence of stone particles was expected to modify the rheo-
logical behavior of the protective formulation. Therefore,

the viscosity of the mixtures was studied at ambient tem-
perature as function of the shear rate and the solid volume
fraction. A relationship was obtained to predict the modi-
fication of viscosity of each formulation as a consequence
of inclusions of different amounts of stone. © 2011 Wiley
Periodicals, Inc. ] Appl Polym Sci 000: 000-000, 2011

Key words: UV-photopolymerizable resins;
rheology

acrylic
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Development of photopolymerizable

protective coatings for stones
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Development of photopolymerizable
protective coatings for stones
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HYBRID photopolymerizable protective
coatings for stones

: Photo-calorimetry Rheoloay.
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HYBRID photopolymerizable protective
coatings for stones

Spectrophotometry UV-Vis-NIR (Cary 5000)
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HYBRID photopolymerizable protective
coatings for stones
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Domanda di brevetto europea No. 13001868.2 del 11.04.2013 -
"Hybrid organic-inorganic nanostructured UV-curable formulation and

Method for preparation thereof”

a nome UNIVERSITA’ DEL. SALENTO
Ns. rif.: FT/IHG/sc 13275P12

LINEA YA TIENTIE
COPERNICO | PATENTED |
DELLSNNG MUR Prodotto sviluppato su Brewtto

Europeo dellUniversitd delSalento

UNIVERSITA
SALENTO

Cordione - Frigione - Striani

3

&
H73RID

Prodotto innovativo nanostrutturato per la
protezione a faccia vista di murature in pietre
naturali, artificiali e calcestruzzi.

www lineacopernio.it

PATENTED

B ade t4s 1 wlap pats v B weatts
Curapa s dalUinivarnitd dal S als nts

. UNIVERSITA
\04 SALENTO

Coscinna - Fgians - Stuimnd

H73RID

PRODOTTO INNOVATIVO NANOSTRUTTURATO
PER LA PROTEZIONE A FACCIA VISTA DI MURATURE
IN PIETRE NATURALI, ARTIFICIALI E CALCESTRUZZI

—

HY3RID 2un |drorepelente innovativo ibrido Ofgamco-lnorgmxo
turato fotopolimerizz abile, i su b

europeo dell’ Universita del Salento.

Il prodotto & costitvito da domini organici, a base di silani e silossani,

interconnessi con una struttura nanomemca morsanl:a. assicura

in poche ore un effetto alt p , trasp e e

trasparente, in assenza di solventi.

Protezione di murature e rivestimenti in pietre naturali, artificali e
calcestruzz o. Adatto anche per supporti porosi.

Ly

© Nondiscicito In solvents;

@ Non tossico e nan Inquinante;

® S atthainsitu a temperatura ambiente
mediante iraggiamento solare;

© Bassaviscosita ed adeguata profonora
di panetrazgone;

© Elevata wrorepellenza;

@ Alta traspirabilita;

@ MNon altera la naturale cromia della
pletra

@ Elevata resisterza al graffio;

© elevataefficacia protettiva.
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Primo brevetto internazionale UniSalento

venduto ad un’azienda pugliese

7H’Vh@ll un brevetto Unisalento per salvare
n o m 4 pIEtra ieccese
Ecco Hyb rld ’ un brevetto tutto Un brevetto targato Unisalento salvera la pietra leccese. Si chiama

Salentino per Sa lvare Ia pietra acquistata da un'azienda di Copertino. '
leccese

Eventi

LECCE- Questa € la storia di un
successo che parte dallUniversita
del Salento e finisce dritto
nellindustria. La storia di tre
inventrici la cui scoperta sara, da
subito, al servizio del territorio.
Questo territorio. Quello in cui &

nata ed & stata brevettata lidea
L’invenzione si chiama “Hybrid” e servira a proteggere la pietra leccese. le inventrici
sono Mariaenrica Frigione, professoressa associata di Scienza e Tecnologia dei
Materiali, la ricercatrice in Principi di Ingegneria Chimica Carola Esposito Corcione e
la dottoranda del corso in Ingegneria dei Materiali e delle Strutture Raffaella Striani.
“Hybrid” perché & un protettivo per le pietre porose -e quindi con ottime performances sulla
pietra leccese- “che contiene una componente organica ed una inorganica”. La licenza
d’uso & gia stata acquistata da un’azienda di Copertino.

E con orgoglio che I'Universita I'ha presentata.

v,
3

it/banner_click.asp?id=372&url=http%3
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DISPERSION OF BOEHMITE NANOFILLERS
in SUNLIGHT CURABLE FORMULATIONS

Qo+ Qo

e Al

LECCESE AND
GENTILE
STONES
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PHYSICAL-MECHANICAL PROPERTIES
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ADVANTAGES OF SUN LIGHT NANOFILLED
FORMULATION

- LOW CURING TIME BY SUN LIGHT EXPOSURE

- INCREASE OF MECHANICAL, OPTICAL, INSULATINC
AND THERMAL PROPERTIES

-EXTRAORDINARY HYDROREPELLENCE
OF COATING

- EXCELLENT DURABILITY RESISTANCE
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