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Fabrication and Characterization of Y-doped ZrO, Nanofiltration
Membranes by Aqueous Sol-Gel Process
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(State Key Laboratory of Materials-Oriented Chemical Engineering, College of Chemical Engineering, Nanjing Tech University,
Nanjing 210009, China)

Abstract: Crack-free tubular yttria-stabilized-zirconia (Y'SZ) nanofiltration membranes was fabricated via an aqueous
Sol-Gel process, using zirconium oxychloride as precursor and water as solvent. This procedure was completely free
of organic solvent and thus was environmentally friendly. The influences of precursor concentration and calcination
temperature on the particle size of sols, crystal and pore structure were investigated. The results revealed that the sol
prepared with lower precursor concentration and calcined at 400°C, has higher content of monoclinic phase, thus lead-
ing to the increase of pore size. Subsequently, addition of 8mol% yttrium into the sol inhibits phase transformation
from tetragonal to monoclinic and grain growth, as well as avoid membrane cracking. In addition, retention experiment
result shows that the YSZ nanofiltration membrane exhibits a molecular weight cut-off (MWCO) of 860 Da and a wa-
ter permeability of 200 L/(m*h-MPa). Furthermore, ions retention properties of YSZ nanofiltration membrane towards
four solutions like NaCl, Na,SO,, CaCl,, and MgCl,, were conducted at pH 6 and a transmembrane pressure of
0.8 MPa. The retention properties of YSZ nanofiltration membrane towards CaCl, and MgCl, solutions reach maxi-

mum values of 65% and 78%, respectively.
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Fig. 1 Particle size distribution of sols prepared with different
concentrations of precursor
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Fig. 2 XRD patterns (a) and monoclinic phase composition (b)
of ZrO, powder prepared from sols synthesized with different
concentrations of precursor and calcinated at 400°C
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Table 1 Pore structure data of ZrO, powder prepared from sols synthesized with different concentrations of precursor and

calcinated at 400°C

» . BET BJH
C/(mol-L™) Adsorption type — R - T
Specific surface area/ (m“g") Pore width/ nm Pore volume/ (cm™g™)
0.03 v 30.76 4.7 0.036
0.06 v 42.05 5.0 0.053
0.10 v 42.15 4.9 0.052
0.20 v 35.25 6.6 0.058
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