{254k 200058 (5): 548-553 1SSN: 0567-7351 CN: 31-1320/06

Fe/Ti/Si5Z & ok 10 22 10 465 K 15 4 46 35
RBITE, AR BT AN

LRI A A R L (200234)

Wk H 3 BRI M RRAA HS 2 H

e FIHUV-visFT-

IR,XRD,XPS,RamanZ - Bt 51 1 Ti/Si, Fe/Ti Fe/Ti/ SIS A5 ok (1 2 T 45 4 5 Ak i v o BIF LR WA Ti/SI 25 0ok iR G HE A 354 1 2 i T TiO~2
KL, TiO~28ehE LA it A AR IS AR AT 5 S8 3 BUE SIO~2M 4% 7 K424 O 10nm; 355 SIO~2JF i SI-O- TidfF AL 45 #4317 Tio~2

O IR R P R TR SR TG B, 15 R W B AT LTS e Aok AR -

ST B KA AL AT T . FelTis A WokE HAT Ti-O-Fel® 4% 4546 A0 2 2 12nm B il 5 5 A6 B B IR B R4 20 AR f R R,
TG KA ) Tk 2 SRR B - R 2 B ST P OH LA 9 A4 j 9T BE A 2 SR TIO~2rh JE B 2% i b ) g 2%,

PG N BB i AR AR P . EE JR P3N+ B AR IE T TiO~200hE 1) il 4G 2%,

SRR K . BT I A A ok b Fel TSR R A S DB ARG Pk . PR R AEE TS FeTi s & Tk A 14, 40 % S-0-Si,Si-O-Ti, Ti-O-Ti, Ti-
O-FeZ Fh W 4% &5 1) () Fe~20~3,Fe~30~4,FeO % Fii il L AT 1R i 1) L S THT BRI T SR

KARIEE TSR ETE . & — R AT s I R RO Ak 7).
KE BAW b Sk EY kAW RS B B
SRS 0614

VUskz  picki  Kimgik  fEARETE

Characterization of Fe/Ti/Si complex particles prepared by the sol- gel method and their photocatalytic reactivity for
liquid-phase oxidation of tetracycline

Yu Xibin,Wang Guihua,Luo Yanging,Li Hexing

Shanghai Normal Univ, Dept Chem.Shanghai (200234)

Abstract Ti/Si, Fe/Ti, Fe/Ti/Si complex particles of different Ti and Fe contents were prepared by the sol-gel method and used as photocatalysts. The
photocatalytic reactivity of these catalysts were investigated as a function of the Ti and Fe contents during the liquid-phase oxidation of tetracycline,
which showed a dramatic enhancement at low Fe content. The UV-vis, FT-IR, XRD, XPS and Raman spectra investigation indicated that the titanium
oxide particles anchored onto Si-O-Si tetrahedral network were highly dispersed with the size being about 10nm to 12nm in the Ti/Si, Fe/Ti/Si complex
particles. The Fe/Ti/Si complex particles were proved to be the optimum photocatalystsin the present reaction. The promoting effects were attributed to
the cooperation function of the multi-components, the generation of active .OH radicals and the intermediate midgap in the titanium oxide semiconductor
caused by Fe"3"+. The TiO~2 particles existed in the low crystalline anatase phase and formed Si- O-Ti, Ti-O-Fe tetrahedral coordination network due to
the inclusion of Ti*4"+ and Fe"3"+ ions into the SIO~2 matrix. These catalysts had significant surface defects, large specific surface area and high
photocatalytic reactivity related to fast electron and hole separation. It was found that titanium oxide semiconductor particles of low crystalline anatase-
rutile mixed phases of about 16nm in size and existed in the Ti-O-Fe tetrahedral coordination network due to the inclusion of Fe*3*+ ions into the TiO~2
matrix in the Fe/Ti complex particles. The titaium oxide semiconductor doped with Fe*3"+ enhanced UV light absorption and activity in the degradation
of organic pollutants due to the highly surface defects and the formation of intermediate gap state. But, these particle size increased and stabilization was
lower as compared to Ti/Si complex particles. The highly dispersed and highly stable Fe/Ti/Si complex particles existed in the Fe~20~3, Fe~30~4, FeO
species and Si-O-Si, Ti-O-Ti, Si-O-Ti, Ti-O-Fe tetrahedFe/Ti/Si 5 25 {0k f41 28 11 45 #4 5 HEALE T
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