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Water pollution has aroused worldwide attention with the fast development of mining, petroleum and chemical industries 

over decades.[1] Recently, the unlimited discharge of household wastewater is becoming another burden to water 

environment.[2] The household wastewater is commonly composed of water, cooking oils and detergents. Therefore, the 

effective separation of cooking oils from household wastewater will be beneficial to environmental benignity. To this end, 

several methods, e.g., fabics[3], oil skimming and mechanical collection[4] (to be confirmed) [5], have been proposed. Among 

them, membrane separation is an emerging and promising technology due to high efficiency and relatively facile operational 

process. Here, hydrophilic PVA·PAA nanofiber membrane (Fig. 1a) and oleophilic PVDF nanofiber membrane (Fig. 1b) were 

fabricated by electrospinning. The pair of PVA·PAA membrane and PVDF membrane could successfully separate oils and 

water, e.g., silicon oil vs. water and oleic acid vs. water. Afterwards, PVDF membrane was modified by DTMS coating. As a 

result, the pair of PVDF membrane and DTMS-coated PVDF membrane (Fig. 1c) could separate oils, e.g., silicon oil vs. 

oleic acid. Finally, a two-step separation was established by using two T-tubes (Fig. 2a). The first T-tube aimed at separating 

oils and water. And the second one was designed to separate oils. Consequently, 3 types of liquids, i.e., water, silicon oil and 

oleic acid, were feasibly and effectively separated by this equipment with high efficiencies (Fig. 2b). The study provides a 

general strategy to separate several kinds of liquids in one equipment.

Fig. 1. Fabrication of various membranes. (a) PVA.PAA membrane, (b) PVDF membrane and (c) DTMS coated on the PVDF

Fig. 2. Demonstration and efficiency separation of 3type-liquids

Reference

[1] R.K. Gupta, ea. tl. J. Mater. Chem. A, 2017, 5, 16025

[2] P.-C. Chen and Z.-K. Xu, Rep., 2013, 3, 2776.

[3] J. Li, L. Yan, Y. Zhao, F. Zha, Q. Wang and Z. Lei, Phys. Chem. Chem. Phys., 2015, 17, 6451–6457.

[4] V. Broje ea. tl. Environ. Sci. Technol., 40 (2006), pp. 7914-7918.

[5] J. Li et al. / Applied Surface Science 433 (2018) 374–380.

第80回応用物理学会秋季学術講演会 講演予稿集 (2019 北海道大学 札幌キャンパス)18p-PA5-18 

© 2019年 応用物理学会 05-098 6.4


