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BAZIKH IAEA

PAVAYKN o0vOeonc v&vo-UNIKOU (ad1GBpoxou Kol
OUTOKOOOPI{OMEVOU) VIO TIPOOTOOIC TNG TTOAITIOTIKAC
KANPOVOMIAC Kol GUYXPOVWYV KTIPIWV

Emk&Oion aiwpolpevwy owHaTIdIwY

Bio@Bopa& Twv AIBwv MPoEpXETaI &rmd TN
BioAOYIKA av&TITUEN MIKPOOPYAVIOUMV
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NANO-YAIKO ME TAYTOXPONH MPOZTAZIA
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A10E€1d10 TOU TITOVIOU
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NANO-YAIKO ME TAYTOXPONH
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NANO-YAIKO ME TAYTOXPONH MPOZTAZIA
KAl AYTOKAGAPIZMO

XOXPOKTNPIOTIK& TOU VEOU VAVO-
MTPOOTOTEUTIKOU UNIKOU:

A) Alcpavelx (Oev XANGIEI TO XPWHO TWV OOMIKDV UNIK@V KO Ol
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NANO-YAIKO ME TAYTOXPONH MPOZTAZIA
KAl AYTOKAGAPIZMO

XOXPOAKTNPIOTIK& TOU VEOU VAVO-
TTPOOTATEUTIKOU UAIKOU:

B) YOpOoBopo (AmoTpEmel TNV EUPAVION HOUXANC)

PAS10(BPOXOTTOIE TIC EMPAVEIES, KAOBWDC PEV(® EMTPETEI TNV XVOTTVON TWV
TO VEPO €ivail 0 KUPI0C TTAPAYOVTOC VIO OOUIKMV UNIK@V Kol TNV ££000 TwV
TNV GVATITUEN TWV HIKPOOPYOKVIOH®DV EYKAWBIOUEVWV UDPOTUMOV
(MOUxXACG)
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Em@aveix pe 1o Em@aveix xwpicg To
V&VO -UANIKO Vv&VO -UNIKO




NANO-YAIKO ME TAYTOXPONH MPOZTAZIA
KAl AYTOKAGAPIZMO

) AuToKaOaPI{OpEVO UNIKO we TTIPOC TOUC OPYOVIKOUC pUTTOUC
TNC XTNOCPAIPOC KOI TIPOC TOUC MIKPOOPYVIGUOUC
(ATTOUOXKPUVEI TN HOUXAC KO TIC KPOUOTER)

E@apupoyr Tou vavo-uAikouU MeTa atrd ékBeon o€
OKTIVOBOANON via 24 wpeg



NANO-YAIKO ME TAYTOXPONH MPOZTAZIA
KAl AYTOKAGAPIZMO

EmBeaiwon Tnc 1010TNTHC TOU XUTOKAKOXPICHOU

MrmAe Tou MeBuAiou: OpyavIKA ouoia JINOUPEVN TOUG OPYXVIKOUC pUTTOUC

Em@aveix xwpic
TO V&VO -UNIKO

MeTd atro €kBeon og UV
QKTIVOBOANON yia 35 WPES

)

Em@&veix ye To
VAVO -UNIKO




2YMNEPAZMATIKA

vZUVTEONKE éva €EUTIVO VAVO-UNIKO TO ormoio cuvou&lel TOGO
TTPOOTACIX 000 KOI XUTOKAXOXPIOUO SOUIKWY UAIKWV
(xmmopakPUVEl Kol EUTTOdILEl TNV EPPAVION TNC HOUXAGC KO TWV
KPOUGTWV)

vZUvOeon eUKOAN KOl MN eVEPYOROPX, HTTOPEI VO GUVTEDET KA
o€ BIoPNXAVIKA KAIPJOKOX

vXapunAO KOOTOC Kol EUKOAN Epappoyn

vTo MPOGTATEUTIKO UAIKO TO OTT0I0 IPOEKUWE EIVOI DUVATOV VX
EPAPUOOTEI TOGO OTOV TOPEX TNG GUYXPOVNG OIKOOOHIKAC 0G0
KO OTOV TOMEX TNC OUVTAPNONG GPXITEKTOVIKWY UVNMEIWY
(€Exouv Yivel OAol ol amapaxiTnTOl EAEYXOI).
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Ti0,-5i0,-PDMS nano-composite hydrophobic coating with self-cleaning
properties for marble protection
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[AMS nano-campasite

Marble

This research work prezsents the design of a transparent-hydrophobic hybrid semi-crystalline Si0;-Tid,
coating and its application in the feld of monument conservation. The 50, -Ti0; coating derived from a
mixture uflc‘tr.le[howﬂlancLII-_L‘Ib and titanium-tetra-isopropoxide (TTIP] incorporating an organaosi-
ane, the hydroxyl=ten o polydimethylsiloxans (PDMS)L The complete hydrolysis aof TEOS was
achieved by oxalic acid, which also controlled the gel drying. XRD, DTA-TG, FT-IR and SEM analyses eval-
el ghe ¢

gned coating, wihich 15 transparent, crack-lree with a crysrallite size aof 3 nm. The evolution
of the hydrolysis of TEDS, as well as the copolymerization of TEOS, TiQy and PDMS as a function of time
were assessed by FT-1R analysis, The effectivensss of Tite =500 -PDMS nana-composiié as hvdropholbic
coating was inwestigated by capillary water absorption and static contact angle measurements. The SEM
analysis of the treated sampla revealed a homogeneous crack-free coating on marble, while FT-1R proved
that condensation and copolymerization reactions took place on the marble surface. The removal of both
rmethylens blue stains and biofilm on rreated sam ples support the self-cleaning properties of the designed
coating. The total color differences and the decrease of the water vapor permeability range within accept-
able limits, After rreatment, a decrease in the water caplllary coefficient and an increase in the contact
angle were observed. The innovation of this synthesis pertains to the application of a hydrophobic trans-
parent nano-composite based on $i0,-Ti0; with self-cleaning properties, without modifying the color
of the marble surface and the water vapor permeability.

€ 2012 Elsevier B, All rights reserved.
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TiO;-$10;-PDM S NANO-COMPOSITE HYDROPHOBIC COATING WITH
SELF-CLEANING PROPERTIES FOR MARBLE PROTECTION
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Epyaotpio AvaAUTIKAC Kol Mep1BaAAOVTIKAC XnpEiag Tou Mevikol

TuAuoaTog Tou MNMoAuTtexveiou KPATNG
(A/vtng EpyaoTtnpeiou: NikbAxog KaAAiBpakag-KovTog)
EPEYNHTIKH OMAAA:

doiTntéc
Xpuon Kampid&kn - Y. Aicd&kTwp Tou Mevikol TuAuaTog Tou NMoAutexveiou KpATNG
AvooTooia BepyaveAdkn — Y. AIxdGKTwp Tou Mevikol TuApoTog Tou MNMoAuTexveiou

KpNtng

KaBodnyntpia
Maywva (Novn) MopaBeAGkn, Emikoupog KaBnyATpia Tou MevikoU TUAUGTOC TOU
[MoAuTexvEIiou KPATNG

A1dakTOpIKNAC AITPIBACG

«H Mova&do KaivoTouiog Kol EMXEIpNUATIKOTNTAG H mapouoa Epguva €xel oUYXPNUATOBOTNOET Ot TNV Eupwnaikn
uAoroigiTan u€ow Tou Emixeipnaiokol MpoypauuaTog ‘Evwon (Eupwnaikd Koivwvikod Tapeio - EKT) ko amd €Bvikolg mopouq
«Exnaideuon ko Al Biou M&Bnaong», EXIMA 2007-2013 kai u€ow Tou Emixeipnoiakod Mpoypapparog «Ekmaideucn kor Aia Biou
ouyxpnuaTodoTeiTau omé TNV Eupwrnaiki Evwon M&6non» Tou EBVikoU Ztparnyikod MAaiciou Avagopag (EZMA) -
(Eupwraikd Koivwviké Taueio) Kol ammé BVIKOUC MTOPOUGC.» EpeuvnTikd Xpnuatodotoiuevo Epyo: HpakAerrog Il . Emévduon otnv
KOIVWVIa TNG yvwong péow Tou Eupwrnaikol Koivwvikol Tapeiou.
% EMIXEIPHZIAKO MPOrPAMMA
P EKTAIAEYSH KAl AIA BIOY MABHEH == EXMNA
: : £REVIVON TNV UOVWVId TNE YVWEN i 2007-2013
* ok =]
YNOYPTEIO NMAIAEIAL & BPHZKEYMATAN, MOAITIZMOY & AGAHTIEMOY  EPanAiko KOINONIKO TAMEIO

EvpwmaikiEvwon EIAIKH YMHPEZIIA AIAXEIPIZHE
Evpwnaiké Kowvwvixé Tapeio £ PR
Me tn ouyxpnpatrodoétnon tn¢ EAAadag kat tng Evpwnaikiic Evwong
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