Polymer (Korea) Vol 26, No. 4, pp 492~500 (2002)

AL

AFS Wslel gk YeEjEHy AF
WAE - 20 - AEF - 45T ARE - o)’ - QA
HFAUGT S E3EE, st 773 e
(2002 59 2¢ He, 200293 5¥9 319 AE)

=
54

Oxy-PAN A9

Morphological Behavior of Oxy-PAN Fiber upon pH Variation
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ABSTRACT : Oxidized--polyacrylonitrile (oxy —PAN) was prepared by oxidation of PAN fiber
at 240 T, followed by base catalyzed hydrolysis reaction. The chemical structure of PAN
fiber in various pH conditions was characterized by YC—NMR spectroscopy. The cha-—-
racteristic contraction and expansion behavior of oxy —PAN fiber was observed in acidic and
basic medium, respectively. In basic condition, water molecules might be absorbed into the
fiber with the movement of charge balancing Na ¥ ion, on the other hand, the water molecules
seemed to be expelled in acidic condition to result in contraction. It was also observed that
the facile chemical modification occurred due to free diffusion of aqueous reagent into the

hydrophilic PAN fiber, and the morphology was affected by pH condition.

Keywords : oxy-PAN, chemical modification, expansion, contraction.
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Figure 1. Reaction schemes of the preparation of
oxy—PAN fiber.
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Table 1. Physical Properties of Hanilon (PAN)

7 90 T~100 C
M, 15000~20000
D, 1450~1500
Young's modulus (kg/mm?) 300~500
specific gravity 1.17
water content 1.5
water absorption (%), 0.3-0.5(20)
(at relative humidity) 1.2-2.0(65)
1.5~3.0(95)
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Figure 2. The solid state "C—NMR spectrum. (a)
Normal PAN fiber, (b) Oxy—PAN fiber in 1 N HCI,
and (¢) Oxy~—PAN fiber in 1 N NaOH.
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Figure 3. The EDS distribution chart. (a) Oxy—PAN
fiber in 1 N NaOH and (b) Oxy—PAN fiber in 1 N HCL
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Table 2. Elemental Content from Survey-scan
ESCA Data

acid treatment base treatment

0-1s Na-1s O-1s Na-ls
peak area 15653 2267 23932 8965
atomic % 28 1.4 34.6 4.5
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Figure 5. The narrow—scan C—1s peak of ESCA
spectra. (a) Oxy—PAN fiber in 1 N HCl and (b)
Oxy—PAN fiber in 1 N NaOH.
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(a) Oxy—PAN fiber

. ‘(‘c) Ox§—PAN ﬁt:er atapH 3.4

¥ 160um

(e) Oxy—PAN fiber at a pH 10.1

160 um

(d) Oxy—PAN fiber at a pH 7.1

19&

(f) Oxy—PAN fiber at a pH 13.5

Figure 7. Optical micrographs of oxy —PAN fibers at various pH conditions.
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Figure 8. SEM photographs of the fracture surface of
oxy—PAN fiber prepared from (a) in 1 N HCI aqueous
solution and (b) in 1 N NaOH aqueous solution.
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