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ABSTRA CT: PAN-based precursors for carbon fibers were prepared by dry-jet wet spin-
ning. Th: structure variation of PAN fibers with spinning conditions was examined by trans-
mission « lectron microscopy. Defects such as micro-voids and wrinkle were found on the sur-
faces of the PAN fibers spun at the temperatures above 35°C. After the stabilization of the
PAN fit :rs, some of the pyrolyzed fibers showed contaminated surfaces and holes in the cen-
tral part of the fibers. The change in crystal structure before and after stabilization was con-
firmed b 7 the analysis of electron diffraction patterns of the pyrolyzed PAN fibers.
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Fig. 1. Schematic diagram for replication procedure.
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Fig. 2. Transmissic 1 electron micrographs of cross-sections of PAN-fibers.
Coagulation temper ature : 12 °C (a) and 50 C (b). Bar : 1um (a), 5um (b).
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Fig. 3. Enlarged m: crograph of Fig. 2 (b). Bar : 1 m.
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Fig. 4. Transmission electron micrographs of PAN-
fiber surface coagulated at 0 °C (a), and its enlarged
picture (b). Pt shadowed. Bar . 2um (a), 14m (b).
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Fig. 5. Transmissi ;n electron micrographs of PAN-fiber surface coagulated at 35 C (a) and Courtelle™ fiber (b). Pt

shadowed. Bar : 1 m (a), 1am (b).

(b)

Fig. 6. Electron ¢ ffraction patterns of stretched PAN-fibers. (a) Two times drawn at 180 'C and (b) Courtelle™

fiber.
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Fig. 7. Electron di fraction pattern of cross-section of
PAN-fiber coagul: ted at 12 C.
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Fig. 8. Transmission electron micrographs of replicas
of pyrolyzed PAN-fibers. The PAN-fibers were coag-
ulated in 30% DMSO/water solution at 0 C and the
fibers were drawn by (a) 1, (b) 1.5, (2) 2 times at
180 °C before thermal stabilization. Bar : 1m.
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(a)

Fig. 9. Transmis sion electron micrographs of cross-
section from p/rolyzed PAN-fibers. Some of the
pyrolyzed PAN -fibers were found to have hollow
structures in the central part of the fibers as show in
(b). The PAN-f bers were coagulated in 30% DMSO/
water solution a. 0 °C, and were drawn by two times
at 180 °C befor hermal stabilization. Bar ; 24n(a), 2

wm (b).
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Fig. 10. Electror. diffraction patterns from pyrolyzed PAN-fiber. (a) Replica of the surface and (b) cross-section

of the fiber.
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