:1001 - 9731(2000) 05 - 0536 - 03

- TiO2
( , 116023)
- Tid, , ,
, , TiO, 1.6mol/L , 30 48h,
QBE.S XRD BET SEM UV - vis
, Tid, Hd ,
, , , pH 5 7,
TG , a- ,
“ " , , ,30 24h,
- ; ; ; 2.2
TB332 A 1.§¢m a - Al,Os
, 5 ,
65 % 2 450 3h,
, TiO, ™ - 2l ,
s T™-d
: ( N4 Pus
) (Coulter America)
:He- Ne :10mwW;
TiO, 900°; 120s
, TiO,
TiO, ,
, , TiO, (77K) N2 OMNISORP - 100CX
( Coulter ) XRD
Rigaku D/ MAX- RB X ,Cukl ,
- 40mv , 100mA
TiO, (SEM)
) ) - TiO,
, HITACHI 200 - 10
( ) 200 500nm
TiCl, - - ; HITACHI MPF- 4
a - Al,Os Aox = 280nm, 200 500nm,
, TiO, ) 8nm, 700V
(QELY XRD BET SEM - (UV - vig 3
3.1
2 (primary particle)
2.1 [4]
,30
* (29873050) (KJ951 - Al- 505)

11999 - 06 - 14
536

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

2000 ,31(5)


wchen
Highlight

wchen
Highlight

wchen
Highlight

wchen
Highlight


LHTI T )
! [HT )V [T]

[H*]/[Ti]=0.4 , ,

Tid4 ,
18.2nm  68. 6nm( 1 )
, 90 % 10
25nm , Tid, ,
90 % 40 80nm
TM-sol TM-GI
o}
ol
Em |
£ L
h-]
10}
o | i I i
0 20 40 eD 80 100 40 &0 80 100 120

Particle size /nm
1 TM-o TM-d
Fig 1 Theparticles sze digtributionof TM - 0l and TM - C 2l
3.2

TiO, TiO, (
20m), ( imm) ,
TiO, ,
TG DTA XRD BET
3.2.1
™ - =l ™ - d
, 800 ™ - 2l
, 220 ,
;360 430 - OH ,
,450 ; ™
-d , 220 ,260
450 NH.Cl ,NH,Cl XRD
, , pH
ar- NH,d ,450
450 3h
3.2.2
X (XRD) )
2 ™ - <l ™ - d
XRD ™ - 2l ,
450 ™ - <l )
600 ™-Qd,
NH,d ,450 NH,d , )
2000,31(5)

600

, TIO, ,
450 , TiO,
(a) . RN ETO: v £0E8 7o v NH,.C
i Te v -7 . B80T
A . 450TC

i 1 i

15 25 35 45 ©E 65 75 85
o,

T T

y . ™ . &0
. - . 4500
v A v v AR

15 25 35 45 55 65 75 8§
2@TM-91 (HTM-d XRD
Fig2 XRD wectracf (a) TM - 2l and (b) TM - O dter treat-
ments at different tenperatures

3.2.3
TiO, 450
1
1 TM- 2l ™-d 450
Table 1 The gecid surface area and pore volume of TM - @l and
™ - d
S (m g) Vp(m/g) Rp(nm)
™ - 2l 95.74 0.1003 2.10
™-d 74.68 0.1116 2.99
, TiO; T™M - =l
Tid, TiO, TM - d ,
™ - d ;
3
Thi-sol TMCI
0 1 2 Psore r;dius}nm z 3 f
3 TM-=l TM-d
Fig 3 The pore sze distribution of TM - 2l and TM - O calcined
at 450
™ - =l , 1.8nm
, TM-d ™ - =l ,
2.3nm ,
537

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



371nm, 385nm,T™M - d
™ - 2l , 382nm, 400nm ,TM - 20l
™ - 2l , TiO, , “ "
[ (al
3.3 30 ™CI
4 TiO, g I
. w
4@ b TiO, £l o
,TM - =l 13m, T™M - d E
141 m,TiO, 1(c) (d) |
TiO, [ R . . . .
, ™ - ol TiO, ™ - d TiO, 200 250 300 350 400 450 500
i) H y :: [
L3
300 350 400 450 500
Wavalength fnm
5 TiO, -
Fig5 The UV - vis absorption (a) and fluorescence gectra (b) of
TiO, supported membrane

(8}, (o) S5 A TMsol R TMCI IinMERD

N y (-
TR e = L -

4

TiCl4

ko — B - =
(e}, (d) $8HTMaol BR0 TM.CI RO R ENR

4 TiO, SEM
1 Mattews R W. [J]. J Catd ,1986, 97: 565

Fig 4 SEM of TiO, supported membrane

2 Serpone N, Pdizzetti E, ed. Photocatdyss Fundamenta and Applica
tion [M]. Wiley, New York, 1989

3.4
5 M- TM-d 3 OllisD F, Al - Ekabi H ,ed. Photocataytic Purification and Treatment
) Tio of Water and Air [M]. Hsevier, Amsterdam, 1993
102 4 Gavrilov V Yu, Zenkovets G A, Kryukova G N. [J]. Stud Surf i
388nm, 410nmt®! , Catd , 1998, 118 609
o - AlL,Os TiO, TiO, 5 , . [31. ,1999, 20(3) : 305
™ - ol } 6 Serpone N, LawlessD, Kharutdinov R.[J]. J Phys Chem, 1995, 99:

16646

Preparation of TiO, Supported Ceramic Membranes by Sol - Gal Method

—Influence of Precursor on the Properties of Membranes
ZHAN G Yuhong, WU Ming, XION G Guoxing, WU Hgin, YAN G Weishen
(State Key Laboratory of Catayss, Ddian Ingitute of Chemica Physcs,
The Chinese Academy of Sciences, Ddian, 116023 ,Ching
Abstract : Two typesof TiO, supported ceramic membranes were prepared by dipping ona - Al,O3 substrates with TiO, ls, which were
prepared by 20l - gd method from titanium tetraisopropoxide and TiCl4 , repectively. Inorder to study the efectsof preparation precursors
on the properties of membranes, the physco - chemical properties, structure and Spectroscopic properties of membranes were characterized
by QELS, XRD,BET, SEM, UV - visand fluorescence pectra. It wasfound that theparticle sze of =l prepared from titanium tetraiso-
propoxide were © small and uniform to form a TiQ, membrane with ultrafine pores and narrow pore Sze distributions. Moreover , obviou$
blue shifts’ of UV - visabsrmption and fluorescence pectra digplayed a typica quantum - sze effect on TiO, membrane prepared from titani-

um tetrai opropoxide.
Key words:sol - gl ; titanium dioxide; supported ceramic membranes; photocatalytic membrane

538 2000 ,31(5)

2% © 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.





