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Preparation of Hemp Stalk-based Porous Carbon and Study on Properties
of Polyester Needle-punched Felt Sound Absorption Composites

SONG Pengshuai', WANG Qinghong’, ZHANG Xin', WANG Ying'
(1. School of Textile and Material Engineering, Dalian Polytechnic University, Dalian 116034, China;
2. Jilin Xingyuan Environmental Protection Material Co. , Ltd. , Jilin 132300, China)

Abstract: To enhance the comprehensive utilization value of hemp stalk and optimize the biochar pretreatment process,
Based on the characteristics of hemp stalk core, KOH was used as the porogen agent to synergistically prepare porous
carbon through in-situ carbonization and activation, and its application in the field of sound absorption composites was
explored. The results indicated that the optimal pretreatment process involved a KOH mass fraction of 18%, a mass ratio of
hemp straw powder and KOH solution 1.0 : 16.5, and an immersion time of 2 h. The resulting hemp stalk-derived carbon
material, prepared by subsequent high-temperature calcination at 800 °C, exhibited a hierarchical porous structure
comprising both micropores and mesopores, with an average pore diameter of 2.36 nm and a specific surface area of
1 507.71 m*/g. A sound absorption composite was constructed through impregnation and hot-rolling lamination processes,
consisting of a polyester needle-punched nonwoven fabric as the bottom layer, a carbon-loaded needle-punched nonwoven
fabric as the intermediate layer, and a polyamide (PA) nanofiber membrane as surface layer. Compared with the needle-
punched nonwoven substrate and the needle-punched nonwoven/PA laminated material, the composite achieved
a significant improvement in sound absorption performance even at a low carbon loading of 5.4%, exhibiting an average
sound absorption coefficient of 0.43.
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Fig.1 Preparation process of hemp straw-based porous carbon
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Fig.2 Preparation process of sound absorption composites
loaded with hemp straw-based porous carbon
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Tab.1 Structure and composite method of sound absorption composites
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Fig.3 Particle size distribution and XRD spectra

of hemp straw powder
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Tab.2 Pretreatment process of hemp straw powder

B Wyon/ %0 M ety Monsing
HCK-15 15 1.0:20.0
HCK-18 18 1.0:16.5
HCK-22 22 1.0:13.5
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Tab.3 Pore parameters of hemp stalk-based porous carbon

Fffh BET H KA/ (m*g ) AL LKA (m* g ) WAL (cm® g ) FHfLAR/nm
HC 40.57 2833 0.17 6.40
HCK-15 473.56 373.96 0.19 3.75
HCK-18 1507.71 529.82 027 236
HCK-22 276.47 22327 0.11 6.70
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Fig.6 Tablet thickness and water contact angle of HCK-18 sample
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Fig.7 Particle size distribution of hemp stalk-based

porous carbon suspension
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Fig.9 Photos and sound absorption coefficient curves

of PA/HCK@PET needle-punched felt
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