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Ztnv mapoloa epyacia mpaypatonol}Onke n cuvOBeon VEWV KAAQ 0pyaVWULEVWY LECOTIOPWEWV
mAeypatwy TiO2 pe uvPnAn katalutiky OSpaotikotnta. Ta pecomopwdn mAEypata TiO;
TIAPACKEUACONKAV E TNV TEXVIKN OKANpOU ekpayeiou, xpnolponowwvtag cupmAoko TiO(NOs): wg
ninyn Ti kot pecomopwdeg avBpaka CMK-3 wg okAnpo ekpayeio. Mewpdpata nepibAaong aktivwv-X
(XRD), nAektpoviknc pikpookomiac OtéAsuong (TEM) kat duolopodpnong Nu €dsifav ot Ta
napookevacBévta UAKA Slabétouv pa kaAd opyavwpévn tplodlaotatn eéoywviky doun Kot
nopouctdlouvv vPnAf €Sk embavela (256 m?/g) kat opoldpopdo péyeboc mépwv (péon
Slapetpo mopou ~ 7-8 nm). Emiong to mopwdeg MAEyU aUTWV TwV UAKwY gpdavilel uPnAn

KPUOTAAAKOTNTA KoL armoteAeital amd vavokpuotdAloug TiO, avatdaon. O ocuvduaopog evog



NULOYWYLHLOU TIAEYUATOG UE LEYAAN ECWTEPLKN ETLHAVELA KOL OPYOVWHEVN TIOpwSN Soun kablota
QUTA TA UALKA KOTAAANAQ yio epapuoyEC otn pwtokataAuon. Ta amotedéopata £6e€av OTL n
npooBnkn atBulevodiapivng otn cuvBeon Twv UAKWY €XEL EVEPYETIKA SpAon oTNV ATIOKPLON TOU
TiO2 otnv nAektpopayvnTtikn aktwvoPolAia opatol pwtdc. Molovott to TiO; eivatl évag nuLaywyocg
HEyAaAou evepyelakoU xaouatog (Eg = 3.2-3.4 eV) kat anoppodd aktvoBoAia oto umeplwdeg (UV)
¢dopa (A < 380 nm), ta peconopwdn mAEypata TiO, mou cuvBeoape gudavifouv e§alpetiki
dwToKATAAUTIK SpAOTIKOTNTA KATW omo aktwvoPoAia UV kot opatol (A4 > 420 nm) ¢wTtoc.
KataAutikd melpdpota €6e§av otL ta pecomopwdn VALkA TiO2 umopouv va ofelbwoouv Uila oepd
OO para-uToKOTECTNUEVEG BeEVIUAMKEC OAKOOAEG XPNOLUOTIOLWVTAC HOPLOKO O w¢ ofeldwTLKO,
Sivovtag vPnAéc amodooelc (~“86—-100%) mpog TG avtiotolxec aAdelibec oe oUVIOUO XPOVLKO
Staotnua (1-2 wpeg). To pecomopwdeg mMAeypa TiO; eniong epudavioe e§alpetiky otabepodtna,
Sl0TNPWVTOG TNV KATAAUTIKA Tou 6paon ot emavalapPavopevoug KUKAoug kataAuong. Ta
QMOTEAECHOTA QUTA KABLOTOUV TO TaPOV GWTIOKATAAUTIKO clotnua TiO—0; katdAAnAo yla
TapOywyrn KAapBOVUALKWYV EVWOEWV QMO QAPWUATIKEG AAKOOAEG ot peyaAn KAipaka pe uPnAEg

anodooeLg Ko UPNAR EKAEKTIKOTNTA.

Abstract

In this study, well-ordered mesoporous TiO, frameworks have been successfully prepared by a
nano-replication technique, using TiO(NOs)> compound as the Ti source and mesoporous CMK-3
carbon as the hard template. Powder X-ray-diffraction (XRD), transmission electron microscopy
(TEM) and N3 physisorption measurements reveal that the template-free materials possess a three-
dimensional (3D) hexagonal mesostructure with large internal BET surface area (up to 256 m?/g)
and quite narrow pore-size distribution (~*7-8 nm in diameter). Also, the pore walls of these
materials exhibit high crystallinity and consist of anatase TiO, nanocrystals. The combination of a
semiconductive framework with large internal surface area and regular mesoporosity makes these
materials highly promising for application in photocatalysis. Our results indicated that incorporation
of ethylenediamine in the synthesis of TiO2 has a beneficial effect on the visible light response of
these mesostructures. Although TiO; is a wide gap semiconductor that absorbs only UV light (4 <
380 nm), our mesoporous TiO; semiconductors show remarkable UV and visible (A > 420 nm) light
activity for the photocatalytic oxidation of various para-substituted benzyl alcohols in presence of
molecular oxygen, giving good-to-high yields (ca. 86—100%) of the corresponding aldehydes within

a short reaction time (1 — 2 h). The TiO, mesoporous also exert good long-term cycling stability,



raising the possibility for the implementation of this TiO,—0, photocatalytic system in large-scale

production of carbonyl compounds from aromatic alcohols in high yields and with high selectivity.



