Vol 21 No 9

21 9
2005 9 T ransactionsof the CA E Sep. 2005 1
TO?
1 2 3 4
) ) )
(1 , 712100, 2 , 710062:
3 , 710062, 4 , 510642)
T 304 , -
TO:2 , pH TO:2 , X
(XRD) , 1% (PV A 1750) QO0M pH20
, 304 , 600 , Ti02 . XRD ,
, : Q 3% M C) Q OM , 304 ,
700 , T
TO:2 , ,
; ; ; TO:2 ; -
: 0484 50658 6, TG148 DA : 1002-6819(2005) 09-0001-06
T2 [J1 , 2005, 21(9): 1- 6

L i Zhonghong, QiuNongxue, Yang Zupei, et al Fabrication of TiO2ceranicmenbrane on stainless steel substrates[J].
Transactionsof the CSA E, 2005, 21(9): 1- 6 (in Chinesew ith English abstract)

0
20
’ [1]
21 20 90 ,
TO:
SCEPTER" S
1 [7]
GEA
Graver (SCEPTER® ) ,
[8]
' [9,10]
20 80
: 2004-08-26 1 2005-05-21
: “ ! (2001BA 501A);
2004 (042v1 056)
(1971- ), , , , )

, 712100 Email: lizhhsteve@163 com

, 710062 Email: nxgiu@snnu edu cn

[11- 13].
AlQOs TO:2
(14,25, A lOs
Tio,
- SO
Hz N2
SO
I} SOZ
AlOs , SO:2
250 , H2 N2
, “ 863" 3 ” ,
AlQOsz Z10:2 ,
(e ; 20
90 ’ [19] [20]
- SO2 )
; SCEPTER®
TO, [14- 161
304
, - TO:2 ,
TO:2

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2 2005
© rd
1 0.1 2 pré Juo 1.
9 .
70 g &
e w: I8
[a] -5 QO
0w O
(PVA 1750) MC), ; o2 [7§
o [0
:10mmx 10mmXx 1 mm 304 0 2(‘)‘0 460 ' 660 ' 860 100530 T
, , B/ C
' ' 1 TG- DTA
P [21- 24]. .
TO: ' Ti(OBu)s HO Fig 1 TG- DTA patternsof dry gel
HNOs EtOH=1 300 12 2mol/mol
221
, , HNO3 11 :
60 oH QM QO0OM Q 00M
PVA MC 24 h ; : PVA, M C,
’ ’ 304 , 600 700
. ’ (  PVA 600 , M C
TO: : X (XRD) 700 ) 2
2 :Q 00M
10 PVA
STA -409 (2, ’ ’
:Q OM ( 2b),
- (TG- DTA) ;
. , 300 700
DMAX-2200 X (CuK«) TiO:2 _
_ nm; Q@ M ( 2)
: HITACHIS 570 0 00M MG (
2d)! 1
2 ;@ OM (
2e), 3 5um am ( 2f),
21 TG- DTA
TO:2 — ’ '
TG- DTA (1 1
,110 252 503 DTG , .
TG : 110
: 252
: 503 TiO:2 Q OM
, DTA 222 pH
25
: (2] 540 PVA , QoM ,
, , pH 1020 30,
TG- DTA 600 , 3 :pH
: TO2 , 10 , ( 3a), pH 2
503 0 30 ( 3b,0), pH 3
22 0 10 20
pH , pH ,
pH (%5 H. Hyun (27l : pH
, pH , pH 20

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



9 : TiO2

d.0.007M, @I MC, 8000 X e.0.07M, ¥Rl MC,2000X £.0. 1M, I MC,8000%X

2
Fig 2 M orphologies under different concentration

a.pH1.0,2000X b.pH 2.0,2000X c. pH 3.0,2000%

3 pH
Fig 3 M orphologies under different pH values

223
Q Om 1% 3% PVA
: 600 , 4 1%
P\/A 1 ( 4a)1
3% ’ 1
( 4b); PVA ,
, PV A 1% a.1%,8000% b. 3%,8000X
QoM Q1% Q3% MC 4 PVA
, 700 , 5 Fig 4 M orphologies under various anountsof PVA
Q1% |, ( 5a),
3 5 Im, y y 3% 1 1 ( 5b)1
M C Q , 300 600 nm,

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



2005

MC )

3%

a.0.1%,8000X

b.0.3%,8000X

5 MC

Fig 5 M orphologies under various anountsof M C

>
(ad

iy
o

NG

AT

a.600°C, I PVA,8000X

MC
( 7d),
( 7e
, MC
700
7 a ¢
XRD
8 . 600

6a),

, T2
, TiO:2

b.500°C, #RMPVA 8000 X

7

CH,-CH

OH

n

a.PVA E5HfEi

CH,OR

o H OR . -
0,
H H o
AN o OR H
0 H
H OR a

CH,0R

6 PVA(a) MC

b. MC =R

(b)

Fig 6 M olecular fomulasof PVA (a) andM C (b)

224
Q OM , 1% PVA,
Q3% MC , PVA
222  pH 2 0,
, 7 PVA 600
, ( 7a),
;500 ( 70)
, , 1700 ( 7c)
, TO:2 , ;
MC , , ,
) , PVA )
600

. 700°C, ¥R PVA 8000 X

d.700°C, #HHMC,8000%

Fig 7 Morphologies at different sintering tenperatures

700 ,

600

1)

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.

e. 600°C, ¥R/IIMC, 8000

90 96% 9 04%; 700
PV A 600
) MC 700
- 304
TO:2 ,



TiO2

3200
3000
2800
2600
2400
2200
2000
1800
1600
1400
1200
1000

800

600

400

200

R — Rutile
A — Anatase

TS5 /CPS

700°C

LIS LN NI N L L LN LA L UL BN BNLE LA BN LA BLEN B )

200 PR SRV TSR SR TR N S (T S S S N S R
40 50 60 70 80 90

20/(°)

<
o
(=}
Do
<
(23
[=3

8 XRD
Fig 8 XRD gectraof pow ders sintered
at different tenperatures

MC

1% Q 3%

600 , MC

) 600
700 MC

MC 304

TO: ,

[ ]
[1] ; : (31 ,
2002, 22(1): 65- 72
[2]

31 ' . , 2002, (5).

(3]

(4]

(5]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

JohnJ P, Regina SP. Filtration studiesof selected anion-
ic dyes using asymmetric titaniun dioxide membranes on
porous stainless-steel tubes[J] JM embr Sci, 1995, 101:
67- 81
YoungBeom Kim, Kisay Lee, Jung-Hoon Chung
Optmum cleaning-in-place condition for stainless steelmi-
crofiltration mambrane fouled by terephthalic acid lids
[J] JIM embr Sci, 2002, 209, 233- 24Q
Graver. Stainless Steel Cross'Flow M enbranes for Ex-
treme Process conditions [ EB/OL 1  http: /Avww.
gravertech com /products htm.
Eurodia Industries M icrofiltration w ith sintered stainless
steel scepter crossflow menbranes from graver technolo-
gies, Inc[EB/OL ] http: /Avww. eurodia com /him|/tec
html
Business Communications Co. M enbrane Technology: A
Nev Era[EB/OL ] http: /Avww. mindbranch com /cata-
log/product j9? code= R2-483
GEA. GEA Filtration and Graver Technologies Join
Hands[EB,/OL | http: /Avww. geafiltration com /htmI/
nevs/hevs &_events himl
Olga Pachtova, lzumi Kumakiri, M ilan Ko™ ci” rik, et
al Dynanic desorption of adsorbing ecies under cross
membrane pressure difference a new defect character-
isation approach in zeolite membranes[J] JM enbr Sci,
2003, 226, 101- 11Q
C’edricBoissi‘ere, M arco U. M artines, A ndr'eL arbot,
etc On the gecific filtrationmechanisn of amesporous
silicamembrane, prepared with non-connecting parallel
pores[J]. JM enbr Sci, 2005, 251, 17- 28
Toshinori T suru, Daisuke Hironaka, Tomohisa Yoshio-
ka, et al Effect of divalent cationson pemeate volume
flux through porous titaniamenbranes[J] D esalination,
2002, 147: 213- 216
Toshinori Tsuru, Takashi Sudoh, Tomohisa Yoshioka,
et al Nanofiltration in non-agueous lutions by porous
silica-ziroonia membranes[J] JM enbr Sci, 2001, 185,
253- 261
Norikazu N ishiyama, Dong Huy Park, A kihiro Koide, et
al A mesporous silica (M OM - 48) menbrane prepa
ration and characterization[J]. JM enbr Sci, 2001, 182,
235- 244
Tim V an Gestel, Bart V an der Bruggen, A nitaBueken-
houdtb, et al Surface modification of ¥A 1:03/T 0
multilayer manbranes for applications in non-polar
organic olvents[J]. JM enbr Sci, 2003, 224, 3- 10
Tim V an Gestel, Carlo V andecasteele, A nita Bueken-
houdt, et al A lumina and titaniamultilayer menbranes
for nanofiltration: preparation, characterization and
chamical stability[J]. JM embr Sci, 2002, 207, 73- 89
ShaominLiu, K. Li Preparation TiO2/A I0s composite
hollow fiboremembranes[J]. JM embr Sci, 2003, 218, 269
- 271
DongWookLee, Yoon-Gyu Lee, Bongkuk Sea
mprovement in themal stability of stainless steel
supported silicamenbranesby the saking-rolling m ethod
[J] IM ambr Sci, 2004, 236, 53- 63

© 1995-2006 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



6 2005

[18] . [23] R. Suresh Singh: Craig A. Grimes, Elizabeth C
[EB/OL ] http: //mst njut Dickey. Fabrication of nanoporouse TiO: films through
edu cn/chinese/m st/lingyu htm1 BenardM arangoni convection [J] M at Res Innovat,
[19] , , . - 2002, 5: 178- 184(Springer- V erlag 2002).
Si02[J] , 1999, 39(1): [24] WulL iqun, PeiHuang, Nanping Xu, et al Effectsof ol
49- 52 properties and calcinationson the performance of titania
[20] , : : Si02 tubular membranes[J]. JM enbr Sci, 2000, 173, 263-
31 , 1997(5). 273
[21] 1 Voigt, G Fischer, P Puhlfir, M. Schleifenheimer [25] , , , . T2
TiO2-N F-menbranes on capillary supports[J] Sapera [J] , 2001, 18(3).
tion and purification Technology, 2003, 32, 87- 91 [26] , , . —
[22] PuhlfurBP, VoigtA, Weber R, etal microporousTiO2 [J1 , 1999, 5(5): 28- 3Q
membranesw ith cut off < 50 a[J]. JM embr Sci, 2003, [27] , , . SoL —Gd.
174, 123- 133 [J] , 2001, 18(3).

Fabr ication of TiOz2ceramicmanbrane on stainless steel substrates
Li Zhonghongl, QiuNongxue® , Yang Zupei3, Yang Gongm ing4
(1 College o Food Science and Engineering, N orthw est Sci-T ech U niversity o A griculture and Forestry Yangling
712100, China; 2 Department d o Food Science and Engineering, Shaanxi N omal U niversity, X i’an 710062, China;
3 School of Chenistry and M aterials Science, Shaanxi N omal U niversity, X i'an 710062, China;
4 College o Food Science, South China A gricultural U niversity, Guangzhou 510642, China)

Abstract: M etallic membranes w ere gradually used in filtration and separation because of their high strength
compared w ith organic and inorganicmenbranes how ever, less reports about their preparation technology w ere
found In thiswork, the fabrication technology w as studied Sol-Gel methodw as used to fabricate TiOz2ceramic
meambranes on 304 stainless steel substrates (U S). Some factors, such as concentration, pH value of the wl,
binders and sintering temperaturew ere explored Two type binders (polyvinyl alcohol (PVA) and methyl cellu-
lose (M C)) were used to prepare casting olutions One casting olution marked as 1# wasprepared by adding
1% PVA into @ OM ol and adjusting itspH value to 2 0, the other marked as 2# was prepared by adding
Q3% MC into 0 OM =l, 304 QU Spiecesw ere then dip-coated into the solutions The dried pieces dip-coated
into 1# lution were sintered at 600 and those dip-coated into 2# were sintered at 700 . A flake-like
morphology and a grain-likemorphology w ere obtained, regectively. Besides, the XRD results show ed that the
anatase and rutile phase existed in the manbrane with flake-like morphology and the pure rutile phase was
obtained in themanbranew ith grain-likemorphology. Both of the casting olutionsw ere able to form continuous
TiOanenbraneson 304 3J S Theobtained wo typesof morphologies existed poresw hich can be used to filtrate

The results show that 0l-gel method isaprom isingmethod to obtain membranesw ith poreson metal substrates

Key words metallic menbrane ceramic manbrane stainless steel substrate titanic membrane membrane
filtration; Sol-Gel method
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