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ABSTRACT The nano~TiO; powders of mixed crystal structure were prepared and charactered. The
relationship between the crystal structure and its photocatalytic activity was investigated. The results show
that photocatalytic activity of TiO2 was reduced firstly, when the mass percent of rutile phase was less
18.53%. When the mass fraction of rutile phase was in the range from 18.53% to 28.2%, the activity of
TiO, was promoted. The TiOs powder contained 28.2% rutile phase was most active and degraded 97%
Rhodamine B in 60 min. When the mass percent of rutile phase exceeded 28.2%, the catalytic activity
reduced renewedly. The existence of rutile phase in definite quantity favors the charge seperation and

promote the photocatalytic activity.
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Table 1 Heat treatment conditions of nano-Ti0O2 powders

Sample 1 2 3 4 5 6 7 8
Annealing temperature/C 500 575 550 625 640 600 700 800
Annealing time/h 4 3 4 3 3 4 3 4

sulfosuccinate, A.R. &) W TK, ¥R T B
(TBOT, C.R. &) T KZE (AR. &) B
SEW, RIEW AOT//KEW S TBOT/ZEEAERIR
B, FAEHHUEHIE G ®EE, TBOT Tl /Ki#s
BEIAM TiO, BIFM. ¥ TiO; HIE.L. EMT
. R TRBEIARFRIRSGHIAK TiO, 1, ¥ T
JEH TiO, MR X Y PR FEHHR, FHERE
BER 2.5 C/min, FAEFFERE THRIE 3~4 h B F#
i 1-8(F 1).

A Philips EM420 43#7 BT BMEMNEE TiO2 H
KW REIBR M AL H H A% (Rigaku)
D/max-rA & X SHERATHHMIIE TiO2 KK X-
BHRATETE, CuK, JE, A=0.15405 nm, ‘S HLJE 50 kV,
B 100 mA, A BEEFMHRAELL; H TU-
1900 XNGHE ST WAFEIEEE T (b 5T E A Y
AR FEAF) WELS - 7T (UV-Vis) RIKOE
.

RIMEES 8 mg-L—! f9 5 FHEA B AKEERAE NG
i, RIS 0.5 g L1, Mg TiO: ME
BICARALTEE. D13 400 W MR R EEE R
MAERNE L, RS RREEER Y 20 cm. B
TP RIEE WO BE R 39—, &P 10 min BB
B, BOSEE, BUEWREINT WA 66 -l
B HIROETE, FHTEE %R 200~500 nm.
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Fig.1 XRD patterns of nano-TiO2 powders (a~h

correspond to sample 1~8 in turn)
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Table 2 Crystalline sizes and mass percent of rutile phase in TiO2 powders annealed at different conditions

Sample 1 2 3

4 5 6 7 8

Crystalline—sizes/nm 19 21 21

TA:IR
Xr 0

3.08 6.16

34 33 28 41 45

Pure anatase 100: 3.18 100: 6.56 100: 13.5 100: 22.7 100: 39.3 13.8: 100 Pure rutile

11.9 18.53 28.2 87.9 100
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B 2 REZGTHER TiO2 MBESBHERS (a~f IUKCHHGR 1~ Ff 7)

Fig.2 TEM images of TiO2 powders prepared under different conditions (a~f correspond to sample

1~7 in turn)
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& 2 HTEARREI R REEC T Ti02 ¥iAu B ST e BER
BER. HERLCEBRENF BT AR ER, TiO,
SURL G R 2 . 24 #h b 3R B &%) 700 CRY
(B 2g), /MNR-HERL K. i TEM B HHHEHME
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41 nm, SR XRD i8Sk R F A4 Y,
VLR E A - 2R
2.2 4K TiO: MBI RIBASHEFIIC LS

B 3 45 T Ak S BI gk TiO(FE 1)
MELAMFRR SRR 28.2% B & TiO, (B5 6) 1
UV-Vis ¥i¥%. i8i4k5" TiO, 7€ 330 nm H B FE R W
8 (RZR a), 3T T 484K Ti0, AWK (B,=3.2
eV). S AMBIRETRE (F;=3.0 eV) BEETHEK
A, AR IR MO B . TR AR TiO, BRI %
RAEAR, 7E 327 nm Ml 333 nm 4517 A i (s
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4 b. Sample 6

Absorbence

Wavelength/102-nm

B3 40k TiO: #8851 kM 6 §R5 — ] IRl
i
Fig.3 UV-Vis spectrum of TiO2 with different crys-

talline structure for sample 1 and 6
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ZERIHY Ti02 ¥4, 7E 60 min MR T 97% B+
B B; #2407 BB MAIEERAR, 7E 60 min P{LRER
T 55% By % FHEH B.
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Fig.4 Degradation kinetics of Rhodamine B by

nano-TiO; with mixed anatase and rutile

structure
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Fig.5 Relationship between the content of rutile and

the degradation percent of Rhodamine B
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L. LWL, EREBENERAT, S180
BRI ELA, HER TR FFUBRT 4
MR T 52T ARILE T . Faf, 72814
VESLA MRS RY, MEREWHT 4R
I & BB, KT G TiO, MM BRIEH
WREZHRHA. XFH TiO, MHKAERMEML, ik
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RIELLATT FF S, TR TSR G i B4
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WERBR I T BR/K =4 7 550~700 C i BE i [
W TR, TTUBE R EARFAELASH
BB AR TiO,, &S - T WIRBOE ISR H
BHRTMSLAHN BT XFBLE TiO, Xt
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K. XEANMERLFEANGRE, SOUORESE
28.2% BYTR &L TiO, FOLMLIEHER.
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