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Crystallization of Nano TiO, Prepared by Adsorption Phase Reaction
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Technique and Photo-degradation of Gaseous Toluene

WANG Ting JIANG Xin* WU Yan-Xiang
(College of Material and Chemical Engineering, Zhejiang University, Hangzhou 310027, P. R. China)
Abstract: The crystallization of nano TiO, prepared by adsorption phase reaction technique and the influence of
crystallization on photo-catalytic activity of TiO, were explored. XRD was employed to study the change of crystalline
form and gain size of TiO, under different sintering temperatures and times. The results indicated that there was also
pure anatase TiO, in samples, even when the sintering temperature reached 900 ‘C. With increase of sintering
temperature, grain size of TiO, was below 7 nm and changed little. Whereas the peak area of anatase TiO, increased
with sintering temperature and remained unchanged when temperature reached 700 C. However change of sintering
time influenced little on crystalline form and grain size of TiO,, so its photo-catalytic activity also changed little with
sintering time increasing. Photo-degradation of gaseous toluene indicated that the sample sintered under 700 C had the
highest photo-catalytic activity and its activity was better than P25.
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Fig.3 XRD patterns of samples after sintering at
different temperatures
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Table 1 Grain size of TiO, after sintering at
different temperatures
T/C 300 500 700 900
d/nm - 5.20 6.16 7.36
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N ATK TiO, FiF A K B3 BT, B ah R Si Al Ti LA
Si—O-Ti b2 8 X Fo o 4 & 7 —ie, At
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BT RRZN, BRI RS BRI B ik 000 C, ki be 5 h 515
FIRYAAK TiO. 524l B ek 8.
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e R e TN A ) (B YA Ve e =705 [ L | A YA <]
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SERIINB S R 7E 500 TR 5 h 5, {UH 584
TiO, JE AR 1Y B 45 &, A i A Ko T Y
[ Ti0,, PRIAEE S FP TR B TiO, A4S Fhild e HL 55
55 Y. 245 be il B 2 = 2] 700 TR, K o 7Y
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BUARBY Y TiO, ATFRE DR AE/ INRLAR TR 55 43 FCPE. BT LA
TER 3 KT TiO, MU4S AR A T n, i
kLR AR EIB AT B AR L.

212 HEAER

1 25 C AR 8% e A AR, M Tb
BB A 2K, JE R 72 S DABR 225
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Fig.4 Degradation of toluene by samples sintered
under different temperatures
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Fig.5 Dependence of degradation rate constant (k,)
on sintering temperature of catalysts
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Fig.6 XRD patterns of samples sintered under 700 °C
for different times
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F 2 700 CHEBEAEIREG TiO, MAfiiE & H
AL PR R R B IR R B
Table 2 Grain size of TiO, sintered and degradation
rate constant of toluene under 700 °C
for different times

t/h 3 5 7
d/nm 6.77 6.16 6.74
10%4/min™ 13.82 15.05 15.02
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Fig.7 XRD patterns of samples by APRT and P25
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Fig.8 Degradation of toluene by APRT sample

and P25
0.6 g photo-catalyst
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Fig.9 Degradation of toluene by APRT sample
and P25
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F3 WHHEEERT P25 X EMBEREH
Table 3 Degradation rate constant of APRT sample
and p25

0.6 g photo-catalyst 0.3 g photo-catalyst

APRT sample P25  APRT sample P25

10%,/min™ 14.98 14.49 10.35 7.24
10%;/(min"- g™ 71.13 69.00 94.09 65.82

ks degradation rate constant of unit mass of TiO,

FHRIE T, Hegh 7oA BBl st e 1 AR50 ) 7 42
TR B il 8 ) THO,, HE BN B A 5
ARAEAN—E Dy AR AT i e i, FeqT] e
IS 3 B S DA L BT Jo e A 7R DAy o
AR H R IR 3 ISR T AT, XTI
R Tl 5 R e A, A TR0 R e, PR o A
R PR S I S SRR, U WA AR AT T A 22 I, 5
O AR BEA 8 4 R AR . X ] REJE iy IR Bk
il 2 POHEAL AR AR/ TS, S AR R G i R
FITAT IR EAEALT, R0 T 2 AL AN BEAT 2 580
IS RS . MPRIAR LR A P25 7E-F-# 3 1HI AETT
F 2 ER AR, R 4 ER P25 ARREF FH 58 S 6T T
RS

MBS TS TR L, AL TR,
P25 JHEALTH AN BE 4 06 1l - A R 1, DR i AN REAT %
I RRGTEP AR 2 1T B4 BT AT 55 01, IR £ 77 B9
KA R B E s DR E T A 88OR 5246 A THIER. 1
Bkl A AR TR MR, TP AR R
THT R AR TR RRUAS, Xor SR MG AR M T st v

3 & 8

(1) Y55 Be i i #3500 T, W A5 21 i)
TiO, Y AEFRF AL BLER A Y, B K558 /53K 900
C. BUKD 1Y TiO, 7 ot Bl 2 i be i 5 34 hn i 38,
(B L oA 422 DU B et e it B AR AL AN R

(2) BUEKE TR A B LA R 5 B B IR Ak

S TiO, G IGTE. 700 TRiBE 5 h )5, ik

T A AT P o s, TR AR I Ak S 1 ) 2
H TiO, Yo A P i AL

(3) 700 THEBE3 hiE A db H st BT 358 Rt
K SR TIO,, Bl K berst ()3 i, i 780 5 i D R b
BRI ARACAK, BRI EAHEAE TG PR A 2E A K

(4) XF R T TiO, M YEAE TR R 25 48,
BRI R T P25 et
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