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PREPARATION OF HIGH PURITY ALUMINA MACROPOROUS SUPPORT AT LOW
SINTERING TEMPERATURE
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Abstract: In order to reduce the sintering temperature of pure alumina membrane support with =99% in mass a-Al,Os, disk and
tubular macroporous ceramic supports consisting of alumina, using TiO, or TiO,/Cu(NOs), as sintering promoter agents, were
prepared by dry-pressing and plastic extrusion respectively. The appearance of the liquid eutectic mixture during the sintering
process of Al,Os-TiO, and Al,O;—CuO- TiO, system is helpful to increase the sintering rate of macroporous alumina supports.
The support with a composition of 99%Al,05, 0.5% (in mole, the same below) TiO, and 0.5% Cu(NOs), sintered at 1600 ‘C has
high permeability, comparative high mechanical strength as well as excellent corrosion-resistant property. The properties of the
support are as follows: its pure water flux at 0.1 MPa and the three-point bending strength are 12.1 m%(m?2h) and 44.5 MPa, respec-
tively. When immersed in 10% (mass fraction, the same below) HNO; (80 ‘C for 800 h) or 10% NaOH (80 ‘C for 1200 h), the mass
losses of the support are 1.0% and 0.35%, respectively, which indicates it has an excellent corrosion-resistant properties towards hot
HNO; and NaOH.

Key words: ceramic membranes; macroporous support; alumina; titania; copper nitrate

I 20 120 80 4RARZE fLH BEfE M B R B
JoAERE TAVAC RN AT DK, BT BAT IR it s 1
PR LA B 88 2 vy S DU S PR REIR T T 32 01 2
FEAC T B dh AR AR B A AR > B UG 21 T )32
Rifo MR S MU LL, 20 AL MG BRI o e A
AR AARAR B /N S e BRI 1SS I N A o 3
Jol g T R v B (1 T Ji DR 2 i SRR

Ic#s HEA: 2009-09-11. &Y El HEf: 2009-11-05.
EEWE: FEKE UL ETKI(2009CB623400): [E5K H AR ¥
FEG AR AR 42(20906047); Ak TRRIBEA [ 5% S 3 T
PR (SKL-CHE-09A01); 5L 1l B 24 [ml[E N B4 B I H
k. % M@974), W, ML, EIWFGLG.

Ao LB RENEE —Fh BATHR B ALES M 1) 22 FL K 7
FARE, 38K SLARAN S BB W aml ) S A I
WA 7 BAE IR IR . 1SR, B
T TR SR S HUGR A, I 2 RAT I
SIS IENEREATI R BRE T ERE . PRI, H TR
I P R SO A 22 SR T R A% O 30~40 pum )
w14l Al,Og, TEm T 1700 Chemt, LLIRAT RIS

Received date: 2009-09-11. Approved date: 2009-11-05.
First author: QI Hong (1974-), male, Ph.D., associate professor.
E-mail: hginjut@yahoo.com.cn


HT Song
高亮


. 284 i 1R

Eh
T

v

¥ IR 2010 4F

BEVEREANGE ISR T S PR AR R R
3 R AT R R A RN . B T
BEAIR S AR ) e il 5, R SR 2 P g vl 24 i
B AR — R SRR, i, B sk
ARG B0 — PR 20~30 pm ) Al,Os
BEAT SO, 0 R e e A ke ) & S g, T8
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Table 1 Compositions of raw materials of supports

Composition in mole/%

Support
a-Al,03 TiO, Cu(NOs),
S1 100.0
S2 99.5 0.5
S3 99.0 0.5 0.5
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Fig.1 Sintering curves of supports S1-S3
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Fig.2 Differential scanning calorimeter (DSC) curves of green
supports S1-S3
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Fig.3 XRD patterns of support S3 sintered at various
temperatures for 3h
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Fig.4 Scanning electron microscope (SEM) photographs of
supports S1-S3 sintered at various temperatures for 3h
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Fig.7 Pure water flux at 0.1 MPa of supports S2 and S3 as a
function of sintering temperature
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Fig.8 Three-point bending strength of supports S2 and S3 as
a function of sintering temperature
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Fig.9 Variation of support mass as function of corrosion time
in 10% in mass HNO; at 80 'C
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