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Preparation of Hydrophilic Mixed Matrix Membrane Blended with Surface

Modified Alumina Nanoparticles and Its Water Treatment Efficiency
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Abstract; Al,0;-g-HEMA nanocomposites were prepared by grafting HEMA or its polymers onto
the surface of alumina nanoparticles through low temperature plasma. Two kinds of modified PVDF
ultrafiltration membranes were prepared by blending alumina nanoparticles or surface modified alumina
nanoparticles in the membrane matrix. The raw PVDF ultrafiltration membrane without nanoparticles were
set as the control group. The graft efficiency and the extent of reduction on nanoparticle agglomeration
was evaluated. The change of flux, permeate quality and membrane fouling of the prepared membranes
were also investigated when applied in polymer flooding wastewater treatment. Results showed that a good
graft effect had been achieved. The surface modified alumina nanoparticles had a significant drop on the

average parlicle diameter, which meant an evident decrease on the nanoparticle agglomeration. The
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hydrophilicity and pure water flux of PVDF/Al, O, mixed matrix membranes and PVDF/Al,O,-g-HEMA
mixed matrix membranes were significantly higher. Meanwhile, the operation flux and the recovery ratio
after physical cleaning were enhanced in treating polymer flooding wastewater. All the modified
membranes prepared shared similarly good performance in the treatment of polymer flooding wastewater
compared to the control group. Analysis and comparison on the molecular weight of contaminants in the
influent and effluent proved an unaltered removal efficiency of macromolecule for the modified
membranes. PVDF membranes blended with Al,O;-g-HEMA nanocomposites shows best comprehensive
performance in flux, rejection ability and anti-fouling property. It is a superior membrane material in

advanced treatment of polymer flooding wastewater.
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Fig. 1 Schematic diagram of the low temperature plasma
system
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Fig.2  Schematic diagram of the ultrafiltration system
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Fig.3 FTIR spectra of the raw and surface modified Al, O,

nanoparticles
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Fig.4 TGA curves of the raw and surface modified Al,O,
nanoparticles
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PVDF - A 148 73.4 136.8+2.4 | 52.1
PVDF - A -H 177 69.8 |38.9+1.0 | 57.8
PVDF - R 98 83.2 |35.1+1.7| 46.9
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Fig.6 Flux decline curves of the membranes
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Tab.2  Flux recovery ratio of the membranes after cleaning

5 og | Ae/(L-m” b)) | EREEE%

o Ju Jo | WEUEL | EUE2

PVDF - A 148 123.5 | 91.7 83.4 74.2
PVDF -A -H| 177 152.6 | 123.0 86.2 80.6
PVDF - R 98 72.8 | 43.9 74.3 60.3
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