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Lotus-effect biomimetic modification of the cotton fabric

and its negative ion functionality

OUYANG Qinwen', LIAO Haiyan', LI Xiaobin' , SHENG Junlu™?, HUANG Jinbo® , ZHANG Huifang"
(1. College of Materials and Textile Engineering, Jiaxing University, Jiaxing 314001, China; 2. G60 STI Valley Industry &
Innovation Institute, Jiaxing University, Jiaxing 314001, China; 3. Zhejiang Guofu Textile Technology Co., Ltd., Huzhou

313000, China; 4. Zhejiang Light Industrial Products Inspection and Research Institute, Hangzhou 310018, China)

Abstract: In pursuit of achieving the effective negative ion release property for cotton fabric, and to meet the
functional requirements of cotton fabric when applied to automotive interiors, which entails environmental purific-
ation as well as self-cleaning capabilities. The amino-modified polysiloxane (AMP) was employed for fluorine-free
hydrophobic finishing to endow the cotton fabric with hydrophobicity in this study, while forming adhesive struc-
ture on the surface of the cotton fabric. The introduction of tourmaline particles (TM) constructed the biomimetic
micro-papillary structure like the surface of the lotus leaf. When the concentration of the AMP was 4wt% and the
concentration of the TM was 4wt%, the modified fabric was imparted with the best comprehensive performance:
Contact angle of 145.8°, water vapor transmission rate of 5 428 g/(m?*24 h), air permeability of 434.2 mm/s, maxi-
mum force of 175.6 N, and negative ion released of 1 640 ions/cm®. Further increasing the concentration of TM
to 8wt%, the fabric was imparted with certain self-cleaning properties (contact angle of 150.3°). In addition, the

durability test of cotton fabric modified by 4wt% AMP + 4wt% TM showed that it still had a high contact angle
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(142.4°) after 50 times of dry friction, and the release of negative ions increased to 2 108 ions/cm? after 20 times of

surface grinding. Through the application of a hydrophobic-negative ion composite coating to the cotton fabric, this

research successfully fabricated a modified cotton fabric with superhydrophobicity and negative ion emission

capabilities, thus offering broad application prospects of the modified cotton fabric in the automotive interior

sector.

Keywords: cotton fabric; fluorine free hydrophobic modification; coating finish; tourmaline; negative ion re-

lease property
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(b) Contact angle; (c) Performance display

2949 mm/s, EHE K 5271 g/(m*24h).
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Fig. 7 Negative ion released of pure cotton fabric

before and after finishing
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Fig.8 Electron microscopy and contact angle of 4wt% AMP+4wt% TM sample after different friction times: (a) Dry rubbing 10 times;

(b) Dry grinding 20 times; (c) Dry grinding 30 times; (d) Dry grinding 50 times; (e) Wet grinding 10 times; (f) Wet grinding 20 times;

(g) Wet grinding 30 times; (h) Wet grinding 50 times
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Table1 Contact angle and negative ion released of the
sample after 20 times of flat grinding

Negative ion rleased/
(ions-cm™)

4wt% AMP+4wt% TM 1323 +4.1 2108+118

Notes: The samples in the table are cotton fabrics finished by the
4wt% AMP+4wt% TM composite coating. After plain grinding for
20 times, different tests were carried out. Negative ion released is
the number of negative ions excited by the sample per unit
volume space.
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Fig.S1 Diagram of water droplet penetration on the surface of cotton fabric
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Fig. S2 Distribution of the particle size on the surface structure of the lotus leaf (a) and the finished fabric (b)
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Table S1 Contact angles of different samples after sun exposure tests
Sample WCA/(°)
4wt% AMP 142.345.1

4wt% AMP+4wt% TM 146.1+8.3
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