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Preparation and characterization of multifunctional graphene

melt-blown air filter cores
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Yan Sen' , Lu Lin~, Yue Haisheng”, Niu Yuqing , Han Ling
1. School of Textile Science and Engineering, Xi’ an Polytechnic University, Xi’an 710048, Shaanxi, China;

2. Sichuan Suoma New Material Technology Co., Ltd., Chengdu 610400, Sichuan, China

Abstract; In this study, polypropylene (PP) and graphene masterbatch were used as raw materials
to prepare PP melt-blown nonwoven fabric 1* sample, bicomponent filter cotton 2* sample, and
graphene melt-blown nonwoven fabric 3* sample based on melt-blown and intercalation technologies
and air filter cores were further fabricated. The Raman spectra of PP melt-blown nonwoven fabric,
bicomponent filter cotton, and graphene melt-blown nonwoven fabric were systematically
characterized [ confirming that 2* sample contained polyethylene terephthalate ( PET) and 3" sample
contained graphene ] , and their thermal stability was also analyzed ( which showed that the initial
thermal decomposition temperature of 3* sample was significantly higher than that of 1% sample).
Based on the performance data of the three types of substrates, various core functional indicators

including filtration efficiency, antibacterial activity, antiviral activity, and formaldehyde removal
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rate were optimized, and a high-performance air filter core with excellent antiviral and antibacterial

activities as well as efficient formaldehyde removal capability was successfully developed, which

could be applied in fields such as indoor air purification, in-vehicle air purification, and industrial

filtration, providing a technical solution for effectively addressing the challenge of complex air

pollution.

Keywords: graphene; melt-blown nonwoven fabric; air filter core; filtration; antibacterial;

formaldehyde removal
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Fig. 1 Illustration of preparation of bicomponent filter cotton
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Fig.3 Raman spectra of three types of filter materials
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Fig.4 Thermal performance analysis of three types of filter materials
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Fig.5 Filtration performance analysis of three types of filter materials
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Tab.2 Antiviral activity rates of 3* sample
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