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Study on preparation and properties of acrylo-nitrile-vinyl chloride

copolymer/ cotton/polyamide 6 flame-retardant antistatic fabrics

Lii Huan, Xu Yanyan, Zhao Let, Liu Lin, Sun Zhiliang

Shaanxi Yuanfeng Prosafe Co., Ltd., Xi”an 710000, Shaanxi, China

Abstract: Three types of flame-retardant antistatic fabrics were developed based on acrylo-nitrile-
vinyl chloride copolymer/cotton blended plied yarns, as well as acrylo-nitrile-vinyl chloride
copolymer/ cotton/polyamide 6 plied yarns prepared through two spinning processes — blending and
core-spinning — and conductive yarns combined with plied carbon black-based composite conductive
filaments. The influence of yarn structure on fabric properties was investigated through tests on yarn
mechanical properties, as well as fabric mechanical properties, abrasion resistance, flame
retardancy, and antistatic performance. The results showed that the breaking strength and tearing
strength of the fabric containing core-spun yarns were improved by approximately 32% and 35%,
respectively, compared to those of the fabric containing blended yarns, and it also exhibited superior
flame retardancy. The fabric with polyamide 6 maintained better overall appearance during abrasion

testing. Both types of acrylo-nitrile-vinyl chloride copolymer/cotton/polyamide 6 flame-retardant
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antistatic fabrics demonstrated excellent antistatic performance (shielding factor = 0. 80, half-life <

0.01 s), and their antistatic performance remained stable after 50 wash cycles. The research findings

provide the basis and reference for the development of multifunctional protective fabrics with high

strength , abrasion resistance, flame retardancy, and antistatic performance.

Keywords : acrylo-nitrile-vinyl chloride copolymer fiber; cotton fiber; polyamide 6 fiber; core-spun

yarn; mechanical property; flame retardancy; abrasion resistance ; antistatic performance
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Tab.1 Mechanical properties of three types of yarns
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Tab.2 Mechanical properties of three types of fabrics
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Tab.3 Abrasion resistance of three types of fabrics
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Fig. 1 Fabric abrasion resistance test
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Tab.4 Flame retardancy of three types of fabrics
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Tab.5 Antistatic performance of three types of fabrics
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Fig.2 Flame-retardant antistatic fabric
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