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Porous PZT ceramic membranes and their anti-fouling performance

MAO Hengyang, QIU Minghui, FAN Yiqun
(State Key Laboratory of Materials-oriented Chemical Engineering, National Engineering Research Center for Special Membranes,
College of Chemical Engineering, Nanjing Tech University, Nanjing 210009, Jiangsu, China)

Abstract: Porous PZT ceramic membranes were fabricated by dry pressing PZT powder. Study of sintering
temperature on mechanical strength, porosity and pure water permeability showed that the membrane obtained at
950°C sintering temperature had pure water permeability of 850 L em > «h™' «MPa ', average pore size about 300
nm, mechanical strength of 47.8 MPa, and porosity of 34%. Further study of poling temperature and electric
voltage on piezoelectric property of porous PZT ceramic membranes, which were extracted and plasma etched
after poling, showed that after poling at temperature of 120°C and electric field of 4 kV « mm ', hot alcohol
extraction, and 4 min plasma etching, the porous PZT ceramic membranes could create a resonance signal with an
amplitude of 34.8 mV when applied to 20 V of an alternating current (AC). Filtration study of the membrane in
wastewater oil emulsion with particles of size about 600nm showed that flux decreased to 4% within 2 h without
electric field whereas the flux was stabilized at 20% with AC, which indicated the porous PZT membrane had an

excellent anti-fouling performance.
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Fig.1 Schematic of resonant frequency response testing
equipment
1—porous PZT ceramic membrane; 2—electrode;3—hydrophone;

4—signal projector; 5—oscilloscope; 6—computer
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Fig.2 Surface microstructure of porous PZT ceramic

membranes at different sintering temperature
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Fig.3 Effect of sintering temperature on properties of porous

PZT ceramic membranes
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Fig.4 Pore size distribution curve of porous PZT ceramic

membrane
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Table 1 Effect of poling temperature and electric field
intensity on piezoelectric properties of porous PZT ceramic

membranes
Sample T/°C E/KV * mm™' fr/kHz Vr/mV

1 100 2 187 4.16
2 100 3 192 4.96
3 100 4 186 14.8
4 100 5 breakdown

5 120 2 178 6.96
6 120 3 223 12.8
7 120 4 231 44.8
8 120 5 breakdown

9 140 2 220 8.4
10 140 3 232 22
11 140 4 breakdown

231 kHz ItF, #:Ef PZT F & bR iRy 231
kHz, HfE5{EN 448 mV.
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Fig.5 Time dependence of water contact angles for PZT

membranes with different treatments
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Fig.6 Resonance curves of polarized membranes and

extracted membranes
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Table 2 Effects of different treatments on properties of PZT membranes

Treatment Water permeability/L * m ™« h™ « MPa™ N, permeability/L * m ™+ h™ « kPa™ Mass/g Vr/mV
original ~850 ~130 5.72+0.2 0
polarization 0 0 6.1+0.2 44.8
extraction 0 ~110 5.72+0.2 34.8
4 min plasma etching ~700 ~110 5.72+0.2 34.8
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