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Sudy on Spectroscopic Characterization and Property of PEY
Micro- Nano Cdlulose Composite Membrane Mater ial

TANG Huanwe' , ZHANGLi-ping* ", L | Shuai' , ZHAO Guangjie' , QIN zZhu? , SUN Surqin?
1. College of Materials Science and Technology , Beijing Forestry University, Beijing 100083, China
2. Department of Chemistry, Tsinghua University, Beljing 100084, China

Abgtract In the present paper , the functional groups of PES micro-nano cellulose composite membrane materials were charac-
terized by Fourier trandform infrared spectroscopy (FTIR) . Also, changesin crystalinity in composite membrane material s were
analyzed using X-ray diffraction (XRD). The effects of micro-nano cellulose content on hydrophilic property of composite mem-
brane material were studied by measuring hydrophilic angle. The images of support layer structure of pure PES membrane mate-
rial and composite membrane material were showed with scanning electron microscope (SEM) . These resultsindicated that in the
infrared spectrogram, the composite membrane material had characteristic peaks of both PES and micro-nano cellulose without
appearance of other new characteristics peaks. It revealed that there were no new functional groupsin the composite membrane
materia , and the level of molecular compatibility was achieved, which was based on the existence of inter-molecular hydrogen
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bond association between PES and micro-nano cellulose. Due to the existence of micro-nano cellulose, the crystallinity of com-
posite membrane material was increased from 37. 7% to 47. 9 %. The more the increase in micro - nano cellulose mass fraction,
the better the van de waal force and hydrogen bond force between composite membrane material and water were enhanced. The
hydrophilic angle of composite membrane material was decreased from 55 8°to 45 8°and the surface energy was raised from
113 7 t0 123 5 mN - m™ 2. Consequently , the hydrophilic property of composite membrane material was improved. The number
of poresin the support layer of composite membrane material was lager than that of pure PES membrane. Apparently, pores
were more uniformly distributed.

Keywords Composite membrane material ; FTIR; XRD; Hydrophilic property
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