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Fig.1 FT-IR spectrum of the RF aerogel composited with PAN

pre-oxidized fibers

2 PAN Wi £ 5 & RF KKK SEM B
Fig.2 SEM images of the RF aerogel composited with PAN pre-
oxidized fibers: (a) the skeleton of composite aerogel and
(b) PAN pre-oxidized fibers in the RF aerogel
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Table 1 Essential characteristics of the RF aerogels before
and after the composition of PAN pre-oxidized fibers

Shrinkage/ )l Specific Pore Average
Sample % g cm surface  volume/ pore
area/m*g* cm®g?  size/nm
115 13.6 0.195 761.3 4.391 21.1
115¢ 9.8 0.173 618.6 2.423 15.1
515 12.8 0.195 359.1 0.534 6.1
515¢ 13.3 0.197 259.0 0.472 7.5
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Fig.3 N adsorption-desorption isotherms of the RF aerogels
before and after the composition of PAN pre-oxidized
fibers: (a) R/C=500 and (b) R/C=100
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Fig.4 Pore size distribution of RF aerogels before and after the
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(b) R/C=100
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Performance of the RF Aerogels Composited with PAN Pre-Oxidized Fibers

Wu Xueling®, Shen Feng ?, Zhang Zhihua', Shen Jun®, Xu Qinghua*
(1. Shanghai Key Laboratory of Special Artificial Microstructure Materials and Technology, Tongji University, Shanghai 200092, China)
(2. Shanghai Composite Material Technology Co., LTD, Shanghai 201100, China)

Abstract: The resorcinol-formaldehyde (RF) aerogels composited with polyacrylonitrile (PAN) pre-oxidized fibers were prepared by a
sol-gel method combined with the CO, supercritical drying technique using resorcinol (CsH4(OH),) and formaldehyde (HCHO) as the
precursors and sodium carbonate as a catalyzer. The sample composition was characterized by Fourier transform infrared spectrometer.
Field emission scanning electron microscopy (FESEM), surface area and pore size analyzer were used to investigate the microtopography
and the microstructure of the RF aerogels composited with PAN pre-oxidized fibers of the nanoporous structure. Compared with the pure
RF aerogel, the excellent thermal conductivity of the RF aerogels composited with PAN pre-oxidized fibers is 0.032 W/(m K) at 25 <C and
Young’s modulus is 1.499 MPa which is increased by 0.6 time.

Key words: RF aerogels; sol-gel; PAN pre-oxidized fibers; supercritical drying technique
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