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Preparation of HNTs/Fe,O,@PDA-PVDF membrane for oil-water separation

MAO Xiu-long'* , ZHOU Jia-hua®, CHEN Gui-¢*
(1.Shanghai Luminary Technology Co., Lid., Shanghai 201599, China;
2.School of Chemical and Environmental Engineering, Shanghai Institute of Technology, Shanghai 201418, China)

Abstract: A superhydrophilic/underwater superoleophobic HNTs/Fe,0, @ PDA-PVDF membrane was constructed
for separating oil-water mixture by coating kaolin nanotubes ( HNTs) and iron oxide (Fe,O;) composite nanoparticles
(HNTs/Fe,0,) onto polyvinylidene fluoride ( PVDF) membrane through the in situ oxidation polymerization of
dopamine , assisted codeposition strategy. The composite membranes were characterized by SEM, FT-IR, XPS, EDS and
contact angle. The permeability, separation and pollution resistance of the composite membrane were investigated. The
results show that by coating the composite nanoparticles, the modified membranes exhibit superhydrophilicity in air
(contact angle 0°).With the increase of the coating amount of HNTs/Fe, 0, nanoparticles, the permeation flux and oil
rejection increased at first and then decreased. When the coating amount was 20 mg, the modified membrane achieved the
best hydrophility and separation performance.The dynamic water contact angle can reach 0° in 2 s.The pure water flux
can reach 9945.4 L-m™-h™" and the oil-water emulsion flux can reach 3 996.2 L-m™+h™".The separation efficiency
and oil rejection rate of oil-water mixture can reach more than 95%. The anti-fouling performance of the modified
membrane was investigated. After oil interception, the flux recovery rate of the composite membrane was more than 90% ,
and the flux recovery rate of M3 membrane was up to 97.6%.The oil-water separation mechanism of the composite
membrane was investigated.

Key words: HNTs/Fe,0, nanoparticles; PVDF membrane; superhydrophilic; oil-water separation; pollution
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DA &/ HNTs/Fe,0;

i b s TR
mg i/ mg
PVDF MO PVDF 0 0
PDA-PVDF M1  PVDF 120 0
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M4  PVDF 120 30
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B R Bk AL R i HLIE

3 it
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KA RIK SR 75 09 52 6 BB 8 25K 1k 7K
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