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Filtration Performance of PYDF/GO Composite Membrane based on Experiment
Combined with Density Functional Theory
Lin Xiuling"*,Meng Ge', Shi Jiali', Zhang Jieqi', Sheng Shaoding'
(1. School of Materials Science and Technology , Anhui University of Science and Technology, Huainan 232001, China;
2. Engineering Laboratory of High Performance Waterborne Polymer Materials of Anhui Province,Hefei 230601, China)

Abstract : In order to remove particulate pollutants from the air, the polyvinylidene fluoride (PVDF)/graphite oxide (GO)
composite membrane was prepared by phase inversion method. The morphology and chemical structure of PVDF and PVDF/GO
composite membrane were characterized by scanning electron microscopy and Fourier transform infrared spectroscopy (FTIR). The
contact angle testing was used to analyze the hydrophilicity and hydrophobicity of the membrane. The smoke of sandalwood was
used the model of particulate pollutant and the filtration efficiency of the membrane to sandalwood smoke was tested through the
laser dust particle size analyzer. Based on density functional theory, the interaction between GO and single terpenes (C;H,O,) (the
main component of sandalwood smoke) was explored from the changes in adsorption sites, adsorption energy, and charge transfer
amount by constructing the structural model of GO with carboxyl groups and C;H,O,. The results show that PVDF membrane
prepared by phase conversion method has a porous structure, and the addition of GO reduces the pore structure of the PVDF
membrane, while the contact angle of the composite membrane increases. The filtration efficiency of the composite membranes
containing GO with 0.5 wt%, 1 wt%, 1.5 wt%,and 2 wt% for particulate matter is 60.51%,82.55%,78.55%,and 75.95%,respective-
ly. When the amount of GO added is 1 wt%, the filtration efficiency of the composite membrane is the highest. The FTIR analysis
also indicates that the addition of GO is beneficial for PVDF from « Phase transition to 8 Phase, and B PVDF is more suitable as a
filtering material. The adsorption energy and charge transfer amount of the most stable configuration for GO and C;H,O, are —0.395
eV and —0.107e (e=1.6x10"" C), respectively. This indicates that the hydrogen bond is formed between GO and the C;H,O, mole-
cule , which results in physical adsorption and can be beneficial for improving the filtration efficiency of the membrane.

Keywords : graphite oxide ; polyvinylidene fluoride ; filtration ; density functional theory ; phase inversion method
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