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Table 1 Experimental reagents and materials for pure PVDF membrane and MXene/PVDF composite membranes
14 Fi e MXene/g PVDF/g DMSO/mL DMAc¢/mL PEG/mL
MD1 sfi PVDF Ji§ 0 20 100 60 20
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MD4 g 1.0 20 100 60 20
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MD6 A 2.0 20 100 60 20
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Fig. 3 SEM of pure PVDF membrane and MXene/PVDF composite membranes: surface morphology
of MD1~MD6 [ (a)~(f)]; cross-sectional morphology of MD1~MD6 [ (g)~(1)]
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Table 3 Porosity, pore density, average pore size and membrane thickness of pure PVDF membrane

and MXene/PVDF composite membranes

# R LB/ % FUHBE/ A« pm™®) P44/ nm MR/ pm
MD1 24.240.3 40 34.3 116. 5
MD2 30.0£0.6 72 35.1 88.2
MD3 36.240.5 90 58.0 76.6
MD4 37.3%0.1 75 79.6 63. 1
MD5 44.240.9 99 56. 0 57.8
MD6 32.2740.5 86 57.6 42.2
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Fig. 4 Surface properties and performance of pure PVDF membrane and MXene/PVDF composite membranes:

FTIR (a); contact angle (b); Zeta potential (c¢); water flux and rejection rate (d)
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Fig. 5 Fouling resistance analysis of pure PVDF membrane and MXene/PVDF composite membranes: flux recovery

rate (FRR) (a); reversible fouling rate (R,), irreversible fouling rate (R;;) and total fouling rate (R,) (b)
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Investigation of blending preparation and anti-fouling
mechanisms of MXene/PVDF composite membranes
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ZHANG Jie"*', CHENG Chenhong',ZHANG Yuanyuan',
JIANG Minmin', WEI Qiaoyan', ZHENG Junjian'

(1. College of Life and Environmental Sciences, Guilin University of Electronic Technology,
Guilin 541004, China; 2. College of Environmental Science and Engineering, Guilin University
of Technology, Guilin 541006, China; 3. School of Chemistry and Materials Engineering,
Huizhou University, Huizhou 516007, China; 4. School of Environmental Science and
Engineering, South University of Science and Technology, Shenzhen 518055, China)

Abstract: Conventional polyvinylidene fluoride (PVDF) membranes exhibit strong hydrophobicity and poor
anti-fouling performance, which are critical limitations for their applications in water filtration fields
including wastewater treatment, seawater desalination and drinking water purification. In this study,
MXene/PVDF composite membranes using a NIPS (non-solvent induced phase separation) method by
blending MXene with PVDF were prepared. and the impact of different MXene loadings on the
membrane’s anti-fouling properties was systematically investigated. The results demonstrated significant
improvements in the physicochemical properties of the composite membranes compared to pristine PVDF
membranes, including pore size, porosity, contact angle and Zeta potential. When the MXene loading was
1.5 g (mass fraction of 7. 0%, dosage per unit membrane area was 11. 54 g/m?), in comparison to the
pristine PVDF membrane, water flux increased from 10. 7 L/(m® + h) to 45. 3 L/(m® « h) for the
composite membrane, while the flux recovery rate improved markedly from 60. 9% to 80. 8%. XDLVO
theory analysis indicated that the energy barrier for the pristine PVDF membrane was 0. 58 KT,
significantly lower than that of the composite membrane MD5 (0. 78 KT), suggesting a stronger repulsion
tendency towards pollutants in the composite membrane. Long-term experimental results showed that the
operational cycle of the composite membrane MD5 in an anaerobic-aerobic membrane bioreactor could reach
up to 35 d, approximately 3. 9 times longer than that of the pristine PVDF membrane (9 d). These
findings indicate the excellent practical application potential of the MXene/PVDF composite membranes.

Key words: PVDF membrane; MXene; membrane modification; anti-fouling performance; XDLVO
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of photothermal materials in solar water evaporation system, in this paper, carbon-based CNTs and their
composites were used as photothermal conversion materials to achieve efficient and stable solar evaporation
performance through structural regulation of the water evaporation system. The porous water-evaporated
CNT@C membranes with carbon nanotubes as skeleton were prepared by phase conversion method, and
its application in solar water evaporation was studied. The hierarchical pore structure of CNT @ C
membrane provides a guarantee for water transport. The good light absorption performance of the carbon
nanotubes in CNT @ C membrane ensures that a wide range of sunlight can be absorbed. In an isolated
water evaporation system using CNT(@C~—1 membrane as photothermal material, the evaporation rate of
water was 2. 35 kg/(m? » h) under one sunlight irradiation. In the test of real seawater, the evaporation
rate of CNT@C~-1 membrane was 2. 31 kg/(m?® « h).

Key words: phase conversion; water evaporation; carbon membrane; carbon nanotube



