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ABSTRACT

In the present thesis work, we present the synthesis of mesoporous framework
materials  comprising lacunary  11-silicotungstate  ([SiW11039]* or  SiWi1)
polyoxometalate clusters covalently connected by ethane-bridged silsesquioxane
linkers through a block copolymer-templated cross-linking polymerization of 1,2-
bis(triethoxysilyl)ethane (BTSE) in acid solution. Structural characterization by X-ray
diffraction (XRD), transmission electron microscopy (TEM) and nitrogen porosimetry
showed a well-organized mesostructure in hexagonal symmetry. Also, the molecular
structure of Keggin polyoxometalate anions SiW11 incorporated in the hybrid matrix,
was confirmed by elemental X-ray microanalysis (EDS), infrared (FT-IR) and
ultraviolet-visible (UV/vis) spectroscopy. Catalytic studies demonstrated that these
new hybrid materials, which exhibit a high density of catalytic sites, large pore
surface and ordered pore structure, are shown to be highly effective in the
photocatalytic oxidation of aryl alcohols. They exhibit excellent activity and chemical
stability in the photocatalytic oxidation of various para-substituted benzyl- and 1-
phenyl- alcohols to the corresponding aldehydes and ketones, respectively, under UV-

visible (A>360 nm) light irradiation, using molecular oxygen as oxidant.



MNEPIAHYH

Xmv  mapodoo  epyocio. TEPLYPAGETOL 1M OVUVOECT TEPLOSIKE  OPYAVOUEVOV
UECOTOPMOMY TAEYUAT®V, TO. omoic amotehovvion omd 11-mupitio-Poigpapikég
molvoEopetarhikéc mietddec ([SIW11039]% 1 SiWi11) ko opyovikovg cuvdéopovg 1,2-
bis(triethoxysilyl)ethane (BTSE). H avdntuén oavt®v TV TOAVUETHAAO-OPYOVIKOV
vAkov (SIW11/MES) mpayuatonomnke vmd 6&veg cuvOnkeg oe piypo StoAvtdv
vepov/  dpueBvrocovipoediov (DMSO) mopovcio emQavelOdPACTIK®OV HopimV
Pluronic P123. TIleipduata mepibBloong axtivov-X (XRD), mAeKTpOVIKNG
pikpookomniog owéAevong (TEM) xor mopoowuetpiag aldtov £€0eiov o KOAd
opyavouévn pecodour oe egoywvikn ocvppetpia. Emiong, m doun Keggin tov
TOAMOEOUETOAMKDOV cLUTAOK®OV SIW11 OV EVOOUATOVOVTOL 6TO LPPOIKO TAEYUA,
emPefordbnKe e OTOWEWKN OVOADOT EVEPYELWNKOV OGKOPTIGUOD OKTIVOV-X
(EDS), ¢acpotookomio. vrepvbpov (FT-IR) kot opatod-vaepiwdovg (UV/vis).
KotoAvtikég peréteg €oei&av 0Tt avtd ta vPpdkd vk eueovilouv e&atpetiky
OpUCTIKOTNTA OTN QOTOKATOAVTIKY O0EEIOWON JpOp®Y  Para-uToKATEGTNUEVOV
Bevluro- kot 1-@aivodlo- aAKOOA®V TPOg TIG avTIoTOTYEG AAOEHOES KOl KETOVEG KATM
amd aktvoBoiio opatov-vrepiddovg (A>360 nm), ¥PNCYLOTOIDOVTOS HOPLEKO 0EVYOVO
o¢ 0&edoTkd. Ta véa avtd VPPdKE VAIKA, To omoia TaPOVSLALoVY VYNAO TOGOGTO
KATOADTIKOV KEVIPOV, DYNAY E0MTEPIKT EMPAVELD KOl OPYOUVOUEVT] TOPDON doun,
eatvetar va givorl Wwaitepa AmOTEAECUATIKE GTNV OTOKATOAVTIKY 0&eidwon dpvro

OAAKOOAGMV [E poplakd o&uyovo.



