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	Title: Polyimide aerogel fibers for thermal insulation application
	Authors: Mengmeng Li, Tingting Wu, Shanyu Zhao, Jie Dong, Xin Zhao, Qinghua Zhang
	Presenter: Mengmeng Li
	Abstract: Effective thermal management of the human body is an important issue to improve work efficiency in harsh environments. Great efforts have been devoted to designing and manufacturing porous fibers for thermal insulation, including silk fibroin aerogel fibers, cellulose nanofibril aerogel fibers and nanofibrous Kevlar aerogel fibers. However, good thermal insulation properties always require high porosity, which usually leads to a deterioration of mechanical strength. Hence, developing an aerogel fiber with excellent mechanical properties and good flexibility for thermal insulation of human body still faces many problems.In this work, a facile wet-spinning combined with freeze-drying technic was developed to fabricate strong Polyimide aerogel fibers (PAFs) based on an organo-soluble polyimide[1]. Attributed to ultra-light and highly porous nanostructure, PAFs show low density (0.16~0.27 g/cm3), high porosity (81~89%), high surface area (298~464 m2/g) and other interesting properties due to their fine pore structures. Attributed to the unique "porous core-dense sheath" morphology, PAFs possesses excellent mechanical properties and good flexibility, with the tensile strength of 191~265 MPa and elongation of 39~65%. The 3D interconnected porous network structure of PAF endows the fiber with low thermal conductivity (0.052 W. m−1 K.−1) and its fabric with a superior thermal insulation property under harsh environments (−190 to 320 °C) due to suppressed thermal convection, thermal conduction, and thermal radiation. This novel aerogel fiber sheds light on a promising direction for developing the next generation of high-performance thermal insulation or thermoregulation fibers and textiles. ACKNOWLEDGEMENTSThis work was supported by the National Natural Science Foundation of China (No.51903038 and 21975040, 21774019),  the Graduate Student Innovation Fund of Donghua University (CUSF-DH-D-2021007). L. M. is supported by the China Scholarship Council (CSC) Fellowship.REFERENCES[1] L. Mengmeng, G. Feng, D. Jie, F. Yuting, Z. Xin, Z. Qinghua. ACS Applied Materials & Interfaces, 13(8): 10416-10427, 2021. 
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