2006 45 64 % 7 i ik Vol. 64, 2006
% 17 41, 18051811 ACTA CHIMICA SINICA No. 17, 18051811

« WL IC -

ISR B TIO BIAYHI & RIER L IERE

O

HAK BE#E X &

(R LKA =R )M 510641)

WE UIPUEECRTIRY, SR SO D00 -V B /K JA R AR 4 T — P BAT BUERD L 45 M (K 9045 = 11 — S fb K
(F-TIO)HENR. W T WA AKMGEAIIRE . B AT pH EX OB T 1 2 AL FE I e, SR XRD,
TG-DTA, TEM, UV-Vis-DRS, FTIR, XPS $i A J WKt 2 11 B Wl 52 T B eohi 7 B S5 R EAT T 3R AE. XRD 43 B 45 2%
T R AN TT ARG A RGP S 7 PR B sl /D S I ) 3R b7 1) Bl AL BE, S Ik 7 R BUEA T 4 4544 TEM
ST R KT 2EERAL, PR RLIN 6.5 nm. XPS llE 45 FR W, SRR IRRLT Hh LA A8 F gl 5 A PR B 2047
T WO, IR FOCHEAIG RN £ KW : 55 P25 B Tio, K4l Tio, W oh: THIEL, F-TiO, ok 1~ BA 5 Ik fff
REJ7. TESRASR TR B R T s G AT . I8 MG AE SR T 43 1 3R 55 T TR IS T 45 20 0 A A )3 2 5 T [ L .
KRR YU RIS I AR B ARG

Preparation, Characterization and Photocatalytic Performance of
Anatase F Doped TiO; Sol
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Abstract A fluorine doped TiO, sol (F-TiO,) was prepared by a modified precipitation-sol-hydrothermal
crystallization method using TiCl, as precursor. The influence of F doping, hydrothermal treating tempera-
ture and time, pH values of medium on the morphology and crystallization was studied. The structure of
as-prepared F-TiO, sol was characterized by XRD, UV-Vis-DRS, TEM, TG-DTA, FTIR, XPS, and adsorp-
tion capacity determination and surface acidity determination. It was confirmed by XRD that F-TiO, sol par-
ticles had anatase crystalline structure; moreover, the addition of fluorine could decrease the temperature and
shorten the time of process of hydrothermal crystallization, and improve the crystallization of particle sig-
nificantly. The TEM images indicated that F-TiO, particles in sol were spherical, and the average particle
size was ca. 6.5 nm. The XPS results showed that fluorine atoms were adopted by TiO, sol particles with
two forms. One was physically adsorbed on the surface of TiO,, and the other was embedded into TiO,
crystal lattice. The experiments of the determination on interfacial adsorption capacity, surface acidity and
the photocatalytic activity found that F-TiO, sol had stronger surface acidity, higher adsorption capability
and good photocatalytic activity for decomposition of rhodamine B than pure TiO, sol and P25 TiO,. Fur-
thermore, the promotion mechanism of fluorine on the photocatalytic activities and structure of TiO, was
discussed based on the separation efficiency theory of charge carrier.
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Table2 The adsorption capacities and the amount of surface acid sites of TiO, (P25, TiO, and F-TiO,)

Catalyst Amount of Rhodamine B adsorbed on TiO, (mol/g-TiO,) Amount of surface acid sites (mol/g-TiO,)
P25 2.73X10°7 0.076

Tio, 4.45X10°7 0.055

F-TiO, 5.64X10°' 0.128
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Wk F ORI AT DU ERE 1 1) BT B A T
AR S H A AL SRR R IR, NHGF (R I n] AR g £k
FUHETT ILEX ARG
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