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YovOeon kot Xapoaktnpiopnog YPprotkav Opyovikav-Avopyoveov YAKOV Yo
Yroyxevpéveg EQappoyég

Ap. Avvgavtig I'edpyrog
R&D Department — Solar Coatings Division, NanoPhos S.A.

Me tov 6po VPPLOKA 0PYAVIKA-0VOPYOVO DAIKA aVApEPOLOOTE GE Lo KOTyopio VAIKOV To 0moia
TPOKVTTOVV OO TOV GLVOVACUO OPYOVIKAOV KOl AVOPYUVOV GUGTOTIKMV, LLE OTOTEPO GTOYO TNV
oNUovpyio VEOV DMK®OV LE KAVOTOUESG 1010TNTES. O1 1010TNTEG TOL TPOKVATOVV EvVOL ATOPPOLL
TOV GLVOLACUO TV SOUIKAOV GTOLXEIMV TOVG. KOOGS TNG TOPOVCTG OUALNG Elval 1) TOpOLGiaoN
TOV EPEVVNTIKOD HOV £PYOV, HE W010iTEPN EUPACT 0TV GHVOEST] KOl GTOV YOPOKINPIOUO VEDV
VPPOKOV VAIK®V. Ta gv AOY® LALKE dHVOTAL VO KOTIYOPLoTTotBovv 6€ 000 evOTNTEG:

e  Moyvntikd vBp1dkd vovocouatidlo Kot

*  YPpuoKd ToALUEPTKA VALK

To poyvntikd vppdkd vavosopotiow eivar kupiog ofeidia tov conpov. Extevig avapopd Ba
TPOYUATOTOMNOEL OTU TPOTOKOAAN TOPACKEVNC VAVOSOUATIONWV OTOTELOVUEVA OO £V TUPTVAL
Kot éva mepifAnuo pe ynuiky ovotaon FeixO (kvplog Povotitng) kot Fess04 (kvpiog
payvntitng), avtictorya. H vPpdwn @don tov vavocopatdiov mpocdidel 6to cvoThuo
EVOLLPEPOVGES LAYVNTIKES WOLOTNTES, (0 TVPNVOG Etval avTIGIONPOLAYVNTIKOG Kot TO TEPIPANLLL
cdnpayvnTikd), to omoio amotehei avriksipevo peAétng Y poyvnriky vrepOspuiolll,
petagopdc apudxovi?! kot tofwodmractl. H wavémra cdpmieéng tov vavosopatdiov pe
Blodloywd popia, n cOVOeEoN SUEPAOV N TPILEPDV GCUGCHOUATOUATOV LE TNV KATAAANAN €TIAOYT
EMUPOVEIOOPUCTIKOV HopimV kaoTovV Ta VAKE KatdAAnAa Yo Blo-e@aplLoyEs.

To toAvpepucd VRPOIKE VAKEG ATOTEAOVVTOL OO TOAVUEPIKEG UNTPEG KOl VOVOCOUATIOW. XT0l
cvotpate Tov Bo TAPOVGLUGTOVY TO VOVOSOUATIOW givol o) payvntikd, kupimg o&eidio Tov
odnpov*! kon B) petariucd, ypvoov! ko apydpovl®. H Sracmopd tov vavosopotidiov otig
TOAVUEPIKEG UTPES TPOGIIOEL WOLOTNTES OTMOG UNYAVIKES, NAEKTPIKES, LoyvnTikES, otafpoyng. Ot
TPOKLATOVCEG 1010TNTEG B ££€TOGTOOV PAGEL TNG SLVOAUIKTG TOVS GE CTOXEVUEVES EQAPLOYEC.
Xopoaknplotikd moapddetypo amoterel moAvpepikd vPPOKd cHoTUO HE EAEYYOUEVES 1O10TNTEG
VOPOPOPIKOTNTAG KO  EAOLOOTOPPOPNTIKOTNTAS 7OV TO kabioTtohv 1dovikd chotnua Yo
PG O ToL vEPOD amd Elata, e KOPLaL EPOPLOYT TOV TOV KaBapiopd BoAdcoiov vddTmv and
poAvvon metperotoknAidov’.

H mowihopopoia tov vpidkdv cuoTnUdT®mV 6€ GLVOVAGUO LE TNV TANODPA TOV TOAVUEPIKOV
UNTPOV KOl VOVOCOUATIOIWV TOL Hmopovv va ypnoipomoinfodv, sivar vrd cvveyn HEAETN
TAPEXOVTOG EAEYXOUEVES O1OTNTES Y10 GTOYXEVUEVES EQUPLOYEG GE TOUELS OTMG VAVOTEYVOLOYiaL,
nePPAALOV, EVEPYELD, OTTIKN.
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Néa [Mepofoxitikd Yika yra lponypéves Ontoniektpovikéc EQappoyéc
Ap. A. Kartléyrov

O yMUIKEG EVOOELG e OO TTEPOPOKITN KO NUIOYDYULES 1O1OTNTEG EYOVV TPOGEAKVGEL LEYAAO
EPELVNTIKO EVOOPEPOV ADY® TNG XPNONS TOVG 68 PwToPfoArtaikég drotaels tpitng yeviac. H
amodoon TV mePoPoKITiKOV NAak®v keMdv (perovskite solar cells) ptdver onuepa to 25%.
Qo1660, 1 TEYVOLOYia TOVG O PplokeTan akdpo 6e EMIMESO EUTOPEVUATOTOINGONG, KVPIOG AOY®
¢ aotddeloc Tov VPprowev tepofokitdv (w.y. CH3NH3Pblz) oe atpoocpapikég cuvOnkec. Ta
T0 AOY0 aTO, M £PEVVA GTPEPETAL TPOG VEEG YNUKEG EVIDCELS e LEYOADTEPN oTabEpOHTNTO KO
YOUNAOTEPT TOEIKOTNTO. ZTNV Topovsiosn Ba avoartuyBovv ot akdlovbec evotnTeg:

(1) ZOvBeon kan yapoktnpiopog tepofokitav tov tHmov ABX3 (A = Cs, opyavikd kotidv, B = Sn,
Pb xaw X = Cl, Br, I) ka1 A2SnXs (A = Cs xou X = CL, Br, I). Iowaitepn éupoon diveror oto
Tpuedvurocovieovoro katiov, (CH3)3S*, mov peletdrar yioo mpdTn Qopa oTiC TEPOPCKITIKES
JOpEG KOl TPOGOIOEL GNUAVTIKA LEYOAVTEPT] OVTOYT GTNV VOPOALGT EVOVTL TOV AULVO-KATIOVTMV.

(2) [Ipocd10p1o OIS TOV OTTONAEKTPOVIKDV 1010THT®V (T.). EVEPYELNKO YAGO, POTOVYELN) KOL TNG
ANUIKNG 6TafepOTNTOS TOV EVOCEMY. O CLUGYETIGUAOC YNUIKNG GVGTOONG - KPUGTOAAKNG OOUNG
(m.x. 0D, 1D, 2D ko1 3D) - puGIK®V 110THTOV TOV TEPOPOKIT®V avaAdeTOL e TN forfeta mAnbovg
TEYVIKOV OTtmG M mepiBlaom axtivov-X, 1 NAEKTPOVIKY HiKpookomio chpmong kabhg eniong pe
(POCUOTOOKOTIES  LITEPI®OOVG-0paTOD, VIepHOpov kot Raman o ovvOnkeg petafintig
Bepurokpaociog.

(3) Kataokevn kot aloddynon g amdd0oNs TV OVTIGTO®V NAOK®OV KOYEAIOWV.



2EOUGNOS, 6VVOEST] KUl PUOIKOYNUIKOS Y0P UKTPLOROS VBPLOIKOV VMK®OV Baciopévey o€
VaVoOOouES avOpaKka. Xp1on 6€ VAVOTEYVOLOYIKES EQUPNOYES KUl TPOOTTIKES YO TO HEALOV

Ap. N. Kapovong

Ot vavodopég avBpaxa €xovv KEVIPIGEL TO 1GYVPO EVOOPEPOV TNG EMICTNUOVIKNG KOWVOTNTOG
egontiog TV eEUPETIKOV UNYOVIKOV, NAEKTPOVIOK®V Kol OEpUIKOV 1O0TATOV TOVS, £XOVTOG
amoondcel dvo PpaPeion Nobel (Xnueiog 1996 kot Ovokng 2010) ta tedevtaia 25 ypdvia. H
Tapovod StAAeEN amoTelel pio AVACKOTNOT EPELVITIKAOV OATOTEAEGLLATMV TTOV APOPOVV T YNIIKY|
TPOTOTOIN o™ Vavodou®mV dvBpaka (povAiepévia, vavocwinves avBpaka, vavoképato dvOpaka
KOl OTOPAOLOUEVO YPAPEVIO), 1] OTTO10. GLVOOEVETOL OO TANPT PUGIKOYNUKO Kol LOPPOAOYIKO
YOPOKTNPIOUO TV VEDOV VPPIOIKOV VAIK®OV e GCUUTANPOUATIKEG QOO UATOCKOTIKESG KOt OEpLKEG
TEYVIKEG KOOMDC Kol e TeEXVIKEG pikpookomiag. H ynuikn tpomomoinon twv vavodoudy avipaka
£xel O1TTO 6TOY0, APEVOS TN SLAVTOTOIN G TOVG YL TNV KOAVTEPT LEAETT) TV 1O10THTMV TOVG KOl
APETEPOL TNV OAANAETIOPAGT] TOVG e KATAAANAES OUAOES V1oL EAEYYO OLTAV TMV 1O10THTMV TOVG.
e autd TANIG10 apylKa Tapovotdlovtal ot TTuxEG ohvOeonc VRPIOIKOY VKOV Paciopévey og
vavodopég vBpaka to omoia eivar S10ALTE Ge opyavikovg SoAvtec 1 oe vepd. Ta dtodvtd
VPPOKE VAKA ATOTELECAV 100VIKA VTOGTPMUOTA EITE Y10 EVATODEST] LETAAAW®V 1 Y10 TEPOUTEP®
YNUIKN TPOTMOTOINGN LE OPYOVOKOTOAVTEG KOl YPNON OLTAOV GE EKAEKTIKEG KOTOALTIKEG
avtwpboelg ovlevéng. Emmpdobeta, mapovoidletor n YNtk TPOTOTOiNc TOV VOVOSIOU®DY
avBpaka, €ite p€ow® OUOOTOMKNG TPOGOESNC, £iTe HEGM VTEPLOPLOKADOV OAANAETIOPACEDV LE
(POTOEVEPYES OPYAVIKEG EVAOCELS, OTMS KATAAANAN VTOKATEGTNULEVEG TOPPUPIVES, POaAOKVOVIVES
KOl TEPVAEVIO, TPOG TO CYNUOTIOHO VEOV GUOTNUATOV O0TN-06KTN NAEKTpoviov. Avtd To
VPPOKE VAKG glval KOvVA Vo amoppoeovY TO NAOKO Q¢ Kot va deyeipoviar amd v
axtivofoAic. Tov 0paTOy PAGLATOS EUEOVILOVTOG QOIVOUEVO (MTO-ETAYOUEVNC UETOPOPES
@opTiov. O1 @OTOPVOIKES 1O10TNTES AL TOV TOV VPPLIKAOV DMK®OV LEAETHONKOV LE TNV KATOGKELN
TPOTOTUTOV  POTONAEKTPOYNMUK®OV  dwotdéemv. Ocgwpeiton 0e00péVO 0Tl 0 €EPETIKOG
oLVOLAGUOG OIOTHTOV TOV VAVOOOLAOV AvOpaKa Kol TV VBPLOK®V DAK®OV TOV TPOEPYOVTOL AT
N XMWKT TOVG TPOTOTOINGT TOVS EMITPENEL VAL BpovV ¥pNoT o€ pio LEYAAN YKALO EQOUPLOYDV.
Yg ovtd 10 mMAaiclo, M SVVATOTNTO TOPACKELNG TOLG GE UEYAAN KAIHOKO Kot 1) KOADTEPN
a&lomoinon TV eEapETIKAOV 1010TNTOV TOVS 6€ KAOMUEPIVES EQAPUOYES OOTEAEL TNV TPOKANGN
NG EMOUEVIC NMUEPOS Y10 TOL VAIKA QUTA.



Multifunctional materials and structures for self-healing applications

Dr. I.A. Kartsonakis
Research Unit of Advanced, Composite, Nano-Materials and Nanotechnology,
School of Chemical Engineering, National Technical University of Athens,
9 Heroon Polytechniou St., Zographos, GR-15773 Athens, Greece; ikartso@chemeng.ntua.gr

The possibility of producing materials able to perform different functions and respond to
external stimuli will undoubtedly be an extremely important research area for the foreseeable
future. These new materials will play a crucial role, for example in additive manufacturing, since
they will be designed and structured to perform specific operations and adapt autonomously to
external conditions and variables, without the need for additional devices. These so-called
‘intelligent” materials meet application demands of multi-functionality and adaptability,
dramatically reducing the complexity of systems and making solutions simpler to implement. This
consequently renders materials the enabler for many expected developments, promoting creativity
and innovation across many different fields.

Multifunctional Material Systems approach the concept of ideality by being more autonomous
and polyvalent than their counterpart monofunctionals. A multifunctional material system should
integrate in itself the functions of two or more different components and/or
composites/materials/structures increasing the total system’s efficiency (Figure 1).

The purpose of this study is to present the design, development and validation of
multifunctional material systems that can perform functions in several fields of applications
such as Concrete [1], Corrosion protective Coatings [2-4], Antifouling coatings, Shipping,
Aviation, Automotive industry and Drug delivery. The technology description of these materials
comprises the categories of Core-shell materials, Hollow containers, Mesoporous spheres and
Layered Double Hydroxides. These materials were fabricated via combination of sol-gel
technique together with radical polymerization. Furthermore, the synthesis, application and
characterization of intrinsic self-healing coatings for corrosion protection of metal alloys is
described (Figure 2). The protective and self-healing ability of intact and scribed coatings as well
as their responsiveness and their ability to restore their anticorrosion properties after thermal
treatment are studied.
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Figure 1. Multifunctional composite [2]. Figure 2. SEM surface images and line elemental
analysis of the scribed coatings[3].
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Manipulating light: Design, synthesis and photophysics of advanced photoactive small
molecules and hybrid materials for energy conversion schemes.

Dr. Georgios Rotas
Laboratory of Organic Chemistry, Department of Chemistry, University of Athens

Photoactive molecules and materials are in the forefront of research in the broader field of energy
conversion, finding applications in photovoltaics, photomedicine, sensors or smart materials.
Incorporation of photoactive entities as components in hybrid materials, results in the formation
of novel constructions with unique characteristics, beyond the simple sum up of their individual
components’ properties. Thus, chemical synthesis of carefully designed photoactive compounds
with regards to active center, solubility or connection site is the first step towards the realization
of unique uniform hybrid materials. In this respect, the design, synthesis and photophysics of
photoactive small molecules and materials are presented. Particularly, a variety of donor-acceptor
hybrid materials, consisting of organic small molecules attached via covalent, non-covalent or
coordination bonding to mainly carbon nanostructures, or metal nanoparticles is shown, and their
intra-hybrid excited state electronic interactions are evaluated. Additionally, the design and
synthesis of novel biologically oriented chemiluminescent molecular derivatives, aiming at both
efficient light production as well as organelle targeting is demonstrated.



AvVATTTUEN Kol HEAETY] PUOLKOYNUIK®V 1O10THTOV POTOOPUCTIKMOV UVOPYUAVOV-0PYOIVIK®OV
VPPLOKAV VMKAV BE 6TOY0 QOTOKUTUAAVTIKY] TAPAY®YT] VOPOYOVOVL.

Ap. O. Xxortedg

Awavdovtog Tov 21° andva 1 avdykn yio xpron EVOALOKTIKOV HOPPOV KOVGIHOV YiveETol 0A0EvVaL
Kot o €vtovr. To amoBEpoto OpLKTMV KOVGIU®V HEWDVOVTOL GLVEX®DS, OOLVATMOVIOS VO
KOAOWYOLV TNV avEAVOLEVN aVAYKT TOV GUYXPOVOV KOGHOL Y10 EVEPYELN, EVM GE GUVOVOGUO LE
TIG EKTOUTEG PUTMOV LETA TNV KAOGT TOLG OETOVV Lo VEQ TPOKANGT] OTNV EMGTNIOVIKT KOWVOTN T
TNV OVATTUEN EVOALOKTIKOV KOVGTL®V.

[Ipog vt v KaTevBVVeN, TO VOPOYOVO amoTEAEL EEUPETIKN KavGIUN VAN, e VYNAN arddoon
Kot pndevikovg povmovg. IMop’ dha avtd M mapaywyn Tov pe Tig ovpPotikés peboddovg sivat
damavnpr| Kot eEpeTikd emikivovvn. Opwmg, micm oto 1972 ot Fujishima kot Honda [ Nature 1972,
238, 37-38.] KoTAQEPAV VO EXTOYOLV TAPOUY®YN VOPOYOVOL HECH SLAGTACNG TOV VEPOL G€ pileg
VOPOYOVOL Kot VIPOELAI®V YPNCLOTOLDOVTOS (OC POTOKATOAVTY TITAVIK KOt OEYEPCT e NALOKN
axtivoPoiia. ‘Exovtoc vwoéym 61t 1 Titavio amoppo@d vaepumoeg @M, TO LEYOADTEPO UEPOG TOV
NAMOKOL  QOTOG HEVEL  OVEKUETAAAELTO, OMNUOLPYADVIOG TNV  OVAYKN YO  OTOSOTIKOVG
POTOKATOADTES TTOL OUMG ATOPPOPOVY GTO 0PATO.

Y10 KOpO0 WEPOG TNG MOPOLGINCNG, OVOPEPETOL M AVATTLEN Kol O YOPOKTNPIGUOS VO
SPOPETIKMOV GLUGTNUATOV OVOPYOVMV-0PYOVIKOV VEPLOIKGOV VAVODAK®OV TOV OmoppoPovV GTO
opatd @dacupa. Apykd, Tpladwol vavokpOoTaAlol XovAgudiov Apyvpov-Ivéiov (AgInS»)
avartoyOnkav mave oe mapdymyo ypoeeviov 1 vitpdiov avOpaka (C3Nig). Metd tov ektevn
YOUPOKTNPIGUO TOV VAKOV, OKOAOLONGE 1M XPNON OVTOV ©OF GOTOKOTOAVTEG WE GKOTO TNV
TOPAYOYN VOPOYOVOL, OOV JATIGTOOINKE 1 WHENGT TOV TOGOVL TOL TAPAYOUEVOD VIPOYOVOL GTO
VPPWOKS cHoTUa Ge oxéon He TO apy®dg avopyavo AgInS;. Xt cvvéyewn, emtevydnke m
oVVOeST POTOEVLAITONTOTONUEVG TITOVIOG KOl TTLO CUYKEKPIULEVO UTPOVKITY LE GEIPE OPYOVIKDV
YPOOTIKAOV, SNUOVPYADOVTOS VA DEPLOKO LAIKO OV SVVOTOL VO ATOPPOPNGEL UEYOAO LEPOG TOV
opatoy eacpatog. Ilpdypatt, o vRPOWKOS POTOKATOADTNG TopovGioce ALENUEVN TOGOTNTA
VOPOYOVOL GE GLYKPLON LLE TOV UTPOVKITN, TIGTOTOLDVTOS TV ETLTVYT| TOPOVGIN TOV XPOCTIKOV
oTNV TITOViaL.

Téhog, mapovoidlovtar peAlovtikd mAdva Yoo Tepartépm depebivnon kot Peitioon peboddwv
aVATTUENG OVOPYOVMOV-0PYOVIKAOV VAIKOV KOl XPNoN OVTOV GE EQAPUOYEG GUYKOUIONG NAIOKNG
axtivoPoAiag.



Synthesis and physical-chemical characterization of advanced multi-functional
inorganic-organic hybrid materials and their potential applications

Dr. Tsoufis Theodore

In order to effectively exploit the full potential of organic-inorganic hybrid materials, a critical
milestone involves much more than just a physical mixture of the constituting counterparts. On
the contrary, advanced hybrid materials include the underlying use and the explicit search for
synergistic effects between the organic and inorganic components. Within this concept, the
hierarchical control of their nano-structure and in particular the development of strong synergy
created by an extensive hybrid interface is the challenge to be met. The inorganic-organic interface
(including the type of interactions present) plays a critical role in modulating a large series of the
final properties, allowing the optimization of the hybrid’s performance. Due to its importance, the
nature of this interface between the inorganic and the organic constituents has been well-accepted
and widely-used for the classification of hybrid materials into two distinct classes. Class |
corresponds to hybrid systems where the organic and inorganic components interact by weak
bonds (e.g. Van der Waals, Electrostatic or hydrogen bonds), while Class Il corresponds to hybrid
materials in which these components are linked by stronger interactions (e.g. covalent bonds).

The prime focus of the talk will involve different characteristic show-cases from novel, functional,
organic-inorganic hybrid materials belonging to both above-mentioned classes, which I have
synthesized up-to-day. I will also discuss details regarding the various, different synthetic
strategies that have been employed for their synthesis, alongside with the corresponding results
derived from their physical-chemical characterization which was employed for their study.
Examples will include (but not only limited to) 1) pre- and post-hybridized nano-porous
composites developed by bottom-up techniques, ii) well-defined assemblies of pre-formed, mono-
dispersed, organically-modified crystalline nano-structures, iii) intercalation and pillaring
reactions of layered nano-materials with organic species/molecules/functional dendrimers, iv)
hybrid thin films, v) mixed matrix polymer-inorganic membranes and vi) polymer-mineral
nanocomposites. Owning to the successful integration of the organic-inorganic counterparts in
each case, and given the significantly improved properties/performance of the resulting hybrids,
potential applications in diverse fields will be also briefly discussed. During the last part of the
talk, I will present my plans and research priorities for the future.



