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PREPARATION AND Ni** RETENTION PROPERTY OF MESOPOROUS TiO, MEMBRANE
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(State Key Laboratory of Materials-Oriented Chemical Engineering, Membrane Science and Technology Research
Center, Nanjing University of Technology, Nanjing 210009, China)

Abstract: A stable TiO, sol with a mean particle size of 41 nm was successfully synthesized with titanium isopropoxide as precursor
by a colloidal sol-gel route. Defect-free mesoporous TiO, membranes with a relative molecular mass cut-off (MWCO) <10 000 were
prepared on the a-Al,O5 disk with the mean pore size of 70 nm at a suitable sol viscosity via dip-coating for one time and subse-
quently calcined in the temperature range of 400-600 ‘C, and then characterized. The effect of the calcination temperature on the
properties of unsupported TiO, powders as well as the supported TiO, membranes was investigated. The results show that TiO, mem-
brane with an average pore size of 4.7 nm and a MWCO of 8 150 can be obtained after calcined at 400 ‘C for 3 h. The filtering flux of
pure water of this membrane is 30 L/(m%h) at 0.8 MPa and 20 °C. The retention ratio of membrane for Ni(NOs), solution reaches a

maximum value of 95.14% under a pH value of 3.
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X J 4% [E Netzsch Instrument Co., Ltd. *
STA449C A F4 - 2= #4 43 #f7 (thermogravimetric—dif-
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ETHR R AR . FRAE N W B — It B2 i 2
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Fig.1 Particle size distribution of TiO, sol prepared using
titanium isopropoxide as precursor
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Fig.2 Thermogravimetric—differential scanning calorimetry
(TG-DSC) curves of the unsupported TiO, powder in
oxygen atmosphere

HIKFIEEFRIEFTSE I . {E 594 °C T A B IE
IS T8I TiO, I 441 47 71 TiO, (A 9 i,
i T ik TiOg B A BEER T TiO, [ 441 44 Y
TiO 47 1 S BUSURDRL AR 1K, 7 Tio, JBE i be g
HELE AR T 600 °C
23 TRIEMRET TIO MAHME K& FLEMIMERE
Bl 3 EAEAFRRERE T A2 rAEHE Tio,
FIAR XRD . MK 3 ATLIAEH: A= @25 C)
N, MRS, (HRaE A RIR R, TR
SERP AR AT SRAEAETR 73 TC 52 T TiO, ISk WA e
B FITE s (DA 400 CFH=r 3 500 °C), A rst
EROTUNT SRR e 0l P55 I T 1O, 4 o PR TR v
Kl 4 L EIE(25 C)LL L ol 45 400,450 C
1500 “CAEBR 5 (I AEFHZL Tiog #y A Y N WK% B —fli By

20/(°)

3 AFHEEERER 3h JE I TiO #y K XRD i
Fig.3 X-ray diffraction (XRD) patterns of unsupported TiO,
powders calcined at different temperatures for 3h
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Fig.4 Nitrogen adsorption—desorption isothermal curves of
unsupported TiO, powder calcined at different tem-
peratures for 3h
STP—Standard temperature and pressure; p, po are N partial
pressure and saturation vapor pressure, respectively.
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Table 1 Properties of pore of unsupported TiO, powders calcined at various temperatures for 3h

Sample No. Calcination temperature/'C BET surface area/(m*g™) Average pore diameter/nm Total pore volume/(cm®g™)
Ti-25 25 204.0 25 0.1270
Ti-400 400 111.5 4.9 0.1363
Ti-450 450 92.1 5.7 0.1302
Ti-500 500 52.3 7.5 0.0979

BET—Barrett-Joyner-Halenda.
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Fig.5 Pore size distributions of unsupported TiO, powders
calcined at different temperatures for 3h
V,—Pore volume; d,—Pore diameter.
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Fig.6 Retention property of TiO, mesoporous membrane for
polyglycol (PEG)
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Fig.7 Filtering flux of pure water of mesoporous TiO, mem-
brane calcined at different temperatures for 3h
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Fig.8 Ni(NOs), (1 mmol/L) retention property of TiO, meso-
porous membrane at different pH values
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Fig.9 Field emission electron microscope (FESEM) photo-
graphs of the surface and cross-section of sample Ti—
500 mesoporous membrane
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