Accepted Manuscript o

CHEMICAL

A novel strategy for fabricating robust superhydrophobic fabrics by environ- ENGINEERING
mentally-friendly enzyme etching JOURNAL °

4 Q

Yan Cheng, Tianxue Zhu, Shuhui Li, Jianying Huang, Jiajun Mao, Hui Yang,
Shouwei Gao, Chen Zhong, Yuekun Lai

PIL: S1385-8947(18)31587-0

DOI: https://doi.org/10.1016/j.cej.2018.08.113
Reference: CEJ 19727

To appear in: Chemical Engineering Journal
Received Date: 12 June 2018

Revised Date: 10 August 2018

Accepted Date: 17 August 2018

Please cite this article as: Y. Cheng, T. Zhu, S. Li, J. Huang, J. Mao, H. Yang, S. Gao, C. Zhong, Y. Lai, A novel
strategy for fabricating robust superhydrophobic fabrics by environmentally-friendly enzyme etching, Chemical
Engineering Journal (2018), doi: https://doi.org/10.1016/j.cej.2018.08.113

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.cej.2018.08.113
https://doi.org/10.1016/j.cej.2018.08.113

A novel strategy for fabricating robust superhydrophobic

fabrics by environmentally-friendly enzyme etching

Yan Cheng,®' Tianxue Zhu,>! Shuhui Li,? Jianying Huang,® Jiajun Mao,* Hui Yang,?
Shouwei Gao,* Chen Zhong,® and Yuekun Lai®>*

2 National Engineering Laboratory for Modern Silk, College of Textile and Clothing
Engineering, Soochow University, Suzhou 215123, P. R. China.
b College of Chemical Engineering, Fuzhou University, Fuzhou 350116, P. R. China.
¢ School of Materials Science and Engineering, Nanyang Technological University, 50
Nanyang Avenue, Singapore.
I'These authors contributed equally to this work.

Corresponding Authors E-mail: yklai@suda.edu.cn

Abstract

Superhydrophobic silk fabrics were prepared using an environmentally friendly enzyme-
etching approach, followed by the modification with methyltrichlorosilane (MTCS) via a
simple thermal chemical vapor deposition (CVD) process at 70 °C. The effects of the
concentration, treatment time and temperature of enzyme on the etched surface properties
were discussed. The composite superhydrophobic silk fabrics demonstrated excellent
self-cleaning ability, relatively unscathed effecting their intrinsic properties such as the
luster, softness, color and style of the fabrics. Furthermore, these treated fabrics
demonstrated excellent mechanical durability after silane-treatment as evidenced by the

cyclic abrasion and laundering tests. The composite superhydrophobic cotton fabrics
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