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Study on fabrication of asymmetric wettability Janus cotton

fabric by plasma graft polymerization
XING Yajie*®, JIANG Wuwei**, ZHANG Hongjing*", ZHOU Ke**, YU Xiaotian*®, LI Yongqiang®"*
(a.College of Textile Science and Engineering (International Institute of Silk) ;
b.Engineering Research Center for Eco-Dyeing & Finishing of Textiles, Ministry of Education;
c.Key Laboratory on Advanced Textiles and Manufacturing and Preparation Technology,
Ministry of Education, Zhejiang Sci-Tech University, Hangzhou 310018, China)

Abstract: Janus materials with asymmetric wettability are usually designed and prepared by
constructing the chemical gradient or morphology gradient, but there exist some problems such as
complicated preparation process, fluorine-containing modifier, and poor stability. In order to find a simple and
environmentally friendly preparation method, plasma was adopted to induce octamethylcyclotetrasiloxane (I4) for
graft polymerization onto one side of cotton fabrics, and Janus cotton fabric with asymmetric wettability
performing superhydrophobicity on the one side and hydrophilicity on the other side was prepared. The
fiber surface morphology, surface group changes and surface wettability were characterized by field
emission scanning electron microscope (FESEM), infrared spectrometer (FT-IR) and video contact angle
tester. The results show that when the plasma treatment power is 80 W and the treatment time is 8 min,

the water contact angle of the superhydrophobic surface of the Janus cotton fabric is 152. 1°, and the other
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side still maintains good hydrophilicity. After ten cycles of washing, the water contact angle on the

hydrophobic side of the fabric can still reach 150. 3°, which also has good washing resistance. The prepared

Janus cotton fabric still has good hand feeling value without affecting the wearing comfort. The results can

provide data reference for the preparation of Janus materials and the functional application of cotton

fabrics.

Key words: plasma; graft polymerization; asymmetric wettability; superhydrophobic; Janus cotton

fabric; octamethylcyclotetrasiloxane
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