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Fig. 1 Plot of the mass loss of Fe from the PAN fiber
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Fig.3 Distribution of Fe in PAN fibers at low temperature
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Fig.6 Effect of Fe on the tensile strength of carbon fibers
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Evolution of Fe in PAN fibers during heat treatment

LIU Hui'®> LI ChangQing' JIN YuWei' GUO YaMing' Xu LiangHua'

(1. Key Laboratory of Carbon Fiber and Functional Polymers, Ministry of Education, Beijing University of Chemical Technology, Beijing 100029 ;

2. Carbon Fiber Department of the Research linstitute of Jilin Petrochemical Company, Jilin Jilin 132021, China)

Abstract: Polyacrylonitrile (PAN) solutions were coagulated in DMSO/H,0/Fe, (SO, ), solutions to form a PAN
precursor containing Fe. PAN fibers were obtained by preoxidation and carbonization from this precursor. The con-
tent and distribution of Fe in the PAN fibers were studied by inductively coupled plasma-atomic emission spectrome-
try (ICP-AES) and electron probe microanalysis (EPMA). The properties of the carbon fibers were investigated,
including their mechanical properties and thermogravimetric analysis. The results showed that the mass of Fe in the
PAN fibers did not change during preoxidation and low temperature carbonization. Fe began to be lost from the PAN
fibers when the temperature reached 1450 °C , and the rate of loss increased sharply at 1550 °C. The loading of Fe
in the exterior of the PAN fiber was higher than that in the interior when the carbonization temperature exceeded
1350 °C. The tendency of Fe to move from the interior to the exterior of the PAN fiber increased with increasing
temperature. The presence of Fe resulted in a decrease in the tensile strength of the carbon fiber, and a decrease in
the ablation of the carbon fiber.

Key words: polyacrylonitrile fiber; heat treatment; Fe; micro-distribution; properties



