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Hepiinyn

Ta pecomop®dOn MUYdYe TAEYUATO HE UEYOAN E€0MTEPIKN EMPAVELD KoL
KOVOTIOUTIKO O(®WPIGHO NAEKTPOVIOV-0TNG TOPOVGLALOVY TEPAOTIO EVILUPEPOV GE
POTOKATOAVTIKES EPOPLOYES. LTV TAPOLSH EPYOGIO TPAYLLATOTOMONKE 1| GVVOEoN
VE®V KOAG OPYOVOUEVOV VEPIOIKOV HECOTOPMIMV VAMK®MV 00 TOAVOEOUETOAMKES
nmie1ddeg (POM) kot evioelg petdArlov-yorkoyovidiov Ag,S kot CdS pe eleyyduevn
oLUOTOON  KOU  VYNAN  KATOALTIKY]  OpaoTikOTNTO. To  HECOTOPMON  VLAIKA
POM/Ag,S/CdS ocvvténkav pe v pebddov oxinpol ekuayeiov, akoAovBovpevn
amod MUK HETOTPOTN WE tovto-ovioAlayr. Ileipdpoto piKpoymviakng oKESaoNg
axtivov-X (SAXS), mepiblaong oxtivov-X (XRD), miextpoviknig HiKpookomiog
oéhevong (TEM) ko @uoiopdéenong Ny amodeikviouy 0Tt To. VPPOKE LAIKA
POM/Ag,S/CAS odwbétovv o koAl OpyovoUEV) LECOTOPMON OOUN HE ELOTKN
empbvelr BET ~35-60 m’g™ kot opotdpopeo péyedoc mopov (4 nm). H dopn Keggin
TOV TOAO0EOUETAAMKOV TAELO®V TOV ¥PNCLLOTOMONKAY, 1.€. PW120403', SiW120404'

, PMo0,040", emPefonddnke pe pacpatookonio evepyetokod dtaokopmopod (EDS),



eacpoatookomio. opatov-vreplmdovg (UV/vis) kot pacuatookonio vrepvOpov (FT-
IR). Ta pecomop®mdon LVAKE mov cLVTEOMKAY PEAETNOMNKOV GTNV (QOTOKATOALTIKY
ofeidmon  JPoOpwV  para-vmokatesTNUEVOV  BeVODMKOV  OAKOOADY TPOG  TIG
avTioTOlYEG KETOVEG, EMOEIKVOOVTOG  €EOIPETIKY  OpOCTIKOTNTO KOl YNUIKN
oT1afepOTNTA, YPNOILOTOIDVTOS HOPLaKO 0&uyovo ®G o&edmTikd péco. Katoivtikd
nmepaupote poali pe pertpnoelc potopotovyswg (PL) €deiav 6t 0 yopikdg
dtywplopds TV niextpoviov amd T omég Adym ¢ Pabuidwong duvapkol katd
koG g vPpdwng doung POM-Ag,S—CdS eivar vrevbuvog yuoo v Pertiopévn

POTOKATOAVTIKY] OPUCTIKOTNTO OVTMV TOV DAKOV.

Abstract

Porous multicomponent semiconductor materials promise improved photocatalytic
performance due to the large and accessible pore surface area and high charge
separation efficiency. Here we report the synthesis of well-ordered porous
polyoxometalate (POM)/Ag,S/CdS hybrid mesostructures featuring controllable
composition and high photocatalytic activity via a two-step hard-templating and
topotactic ion-exchange chemical process. Ag,S compound and polyoxometalate
cluster anions with different reduction potential, such as PW120403', SiW120404' and
PMo,040>, were employed as electron acceptors in these ternary heterojunction
photocatalysts. Characterization by small-angle X-ray scattering (SAXS), X-ray
diffraction (XRD), transmission electron microscopy (TEM) and N, physisorption
measurements showed hexagonal arrays of POM-Ag,S—CdS hybrid nanorods with
large internal BET surface area and uniform pores. Moreover, the Keggin structure of
the incorporated POM clusters was verified by elemental X-ray spectroscopy
microanalysis (EDS), infrared (IR) and diffuse-reflectance ultraviolet-visible (UV/vis)
spectroscopy. These new porous heterostructures were implemented as visible-light-
driven photocatalysts, displaying exceptional high activity in aerobic oxidation of
various para-substituted benzyl alcohols to the corresponding ketones. Our catalytic
experiments together with photoluminescence (PL) measurements show that the
spatial separation of photogenerated electrons and holes at CdS through the potential
gradient along the CdS—Ag,S—POM interfaces is responsible for the increased
photocatalytic activity.



