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Effect of Coagulation Bath Conditions on Structure of Primary Fibers During
Preparation Process of Dry Jet Wet Spun Carbon Fiber Precursor
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(State Key Laboratory of Advanced Fiber Materials, College of Materials Science and Engineering,
Donghua University, Shanghai 201620, China)

Abstract: Polyacrylonitrile (PAN)-based carbon fibers were widely used in aerospace, automotive manufacturing, and
other fields due to their high tensile strength and high elastic modulus. However, defect structures formed during the
preparation process led to decreased mechanical properties of the final carbon fibers. Fiber coagulation molding, as the
first step in carbon fiber preparation, exerted a significant influence on fiber structure formation. In this study, PAN was
spun using the dry-jet wet spinning process, and the bidirectional diffusion rate during fiber coagulation molding was
regulated by adjusting the coagulation bath [dimethyl sulfoxide (DMSO)] temperature and concentration to investigate the
influence of coagulation bath conditions on the structure of nascent fibers. Scanning electron microscopy, swelling degree,
DMSO residue, and X-ray diffraction (XRD) tests were conducted. The results showed that when the coagulation bath
temperature was 10 °C and the coagulation bath mass fraction was 30%, the obtained nascent fibers exhibited a uniform
circular cross-section with the lowest porosity, minimal DMSO residue, and the highest crystallinity, which was more
favorable for the preparation of high-performance PAN precursor fibers.
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Fig.1 SEM images of cross-sectional morphology of primary fibers under different coagulation bath temperatures (10 000x and 1 000x)
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Fig.2 SEM images of cross-sectional morphology of primary fibers under different coagulation bath concentrations (10 000x and 1 000x)
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