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Preparation and properties of chlorine-containing copolymerized modified PBO fibers
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Abstract : Under UV irradiation, the oxazole ring in the structure of poly(p-phenylene benzobisoxazole) (PBO) fibers is prone
to open, resulting in a substantial loss of fiber mechanical properties. The lack of polar groups on the molecular chain of PBO makes
it difficult to bond with the resin effectively. To enhance the UV aging resistance and interfacial bonding properties of PBO fibers,
chlorine-containing modified PBO polymers were synthesized via in situ chemical copolymerization and 2, 5-dichloroterephthalic
acid (TACI)-PBO modified fibers were produced through the dry jet-wet spinning process. The effects of the chlorinated monomer
TACI on the fibers' molecular structure, UV aging resistance, and interfacial bonding properties with epoxy resin were studied. The
results indicate that the tensile strength of PBO fibers is 34.5 cN/dtex, while the strengths of modified fibers added by TACI with
mole fraction of 10%, 15%, 20% are 30.8, 32.0,28.7 cN/dtex, respectively. After 240 h UV aging, PBO fibers experience 10.1%
decrease in crystallinity, and the tensile strength retention is only 31.4%. In contrast, the crystallinity of 20%TACI-PBO (TACI-PBO
with TACI mole fraction of 20%) fibers decrease by just 1.5%, with the tensile strength retention of 72.7%. The introduction of chlo-
rine groups in the PBO macromolecular chains significantly increases interfacial shear strength (IFSS) of the fiber, the IFSS of PBO
fiber is only 14.4 MPa, while the IFSS of 20%TACI-PBO fiber is 25.2 MPa, which increases by 75% compared with that of PBO
fibers. Overall, the prepared TACI-PBO fibers demonstrate better UV aging resistance and interfacial bonding properties.
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Fig. 1 Synthesis of chlorine-containing copolymerized PBO (TACI-PBO)
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Fig. 5 FTIR spectra of PBO and TACI-PBO fibers
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Fig. 6 FTIR spectra of PBO and TACI-PBO fibers before and after
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Tab.3 Crystallization parameters of PBO and TACI-PBO fibers

26/(°) Crystallini-

Samples =
(200) (010) (210) (400) ty/%
PBO 16.002 25260 27.272 32.220 74.76
10%TACI-PBO 15.528 - 26451 - 71.40
15%TACI-PBO 15.479 - 26376 - 72.37
20%TACI-PBO 15.424 - 26294 - 70.03
240 h-PBO 15.959 25.203 27.216 32.143 64.70
240 h-20%TACI-PBO  15.239 - 26291 - 68.55

Note: 240 h represents the time of UV exposure is 240 h.
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