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Abstract A UV-resistant PBO fiber containing light

stabilizer OB-1(2,20-(1,2-ethenediyldi-4,1-phenylene) bis-

benzoxazole) is reported. OB-1/PBO Fiber, which had

excellent mechanical properties as PBO was prepared via

in situ polymerization and dry-jet wet-spinning technique.

Effects of the light stabilizer (OB-1) on UV stability of

PBO fiber and possible degradation mechanism were

investigated by tensile testing, intrinsic viscosity mea-

surement, SEM, and ATR-FTIR analysis. Under

UV-accelerated aging, the tensile strength of PBO fiber

declined sharply. After exposed to UV 340-nm light for

310 h, the strength retention was only 44.17 %. SEM

analysis showed the smooth and compact surface with

well-oriented microfibrils was damaged. Meanwhile, the

photostability of PBO fiber could be enhanced greatly by

adding a small amount (0.05–0.2 %) of OB-1. Under the

same conditions, the strength retention of 0.2 %OB-1/PBO

fiber increased to 64.84 %, which was 47 % higher than

that of PBO fiber. SEM observation showed the surface of

OB-1/PBO fiber was also damaged, but it was not as so

severe as PBO fiber. After UV irradiation, the intrinsic

viscosity of PBO and OB-1/PBO fiber decreased which

implies that mild chain scissions occurred. ATR-FTIR

analysis revealed that oxazole rings in PBO and OB-1/PBO

backbone were disrupted and formed amide linkages.

These results indicated the loss of strength is mainly due to

the break of microfibrils and fiber morphology, mild chain

scission, and the disruption of oxazole rings.
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Introduction

Poly-p-phenylenebenzobisoxazole (PBO) is one of the

lyotropic rigid-rod liquid crystalline polymers and via a

dry-jet wet-spinning technique can be spun into high per-

formance fibers with excellent tenacity, modulus, flame

resistance, and thermal stability [1, 2]. PBO fiber was

commercialized by Toyobo Co., Japan, in 1998 with the

trade name of Zylon, which is the strongest commercial-

ized organic fiber with tensile strength of 5.8 GPa, tensile

modulus of 270 GPa and LOI of 68 [3]. The outstanding

properties make it an ideal material in military applica-

tions, high performance fiber composites, protective, and

ballistic applications. Unfortunately, PBO fiber has low

axial compressive strength and poor resistance to ultravi-

olet and visible radiation, as well as in a hot and humid

environment [4]. According to the results published by

Toyobo, both AS and HM fibers lost 65 % of their strength

after six-month exposure at Ohtsu, Japan, or after 500 h

exposure in a Xenon light weatherometer [3].

In recent years, several papers have been published on

the degradation mechanism [5, 6], thermal-, ultraviolet-,

and hydrolytic stability of PBO fiber [7, 8]. Humidity,

moisture, acidic environments [9], UV–Vis radiation and

residual phosphoric acid [6], and folding [10] will result in

degrading PBO fiber with a great loss of mechanical
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