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Research progress of poly(p-phenylene benzobisoxazole)
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BAI Jinwang, LIU Qun, ZHONG Weihua
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Abstract : The primary synthetic routes, reaction mechanisms, kinetic studies, and recent advances of modification and applica-
tion of the high-performance polymer poly(p-phenylene benzobisoxazole) (PBO) were systematically reviewed. First, various prepa-
ration methods for the polymerization of PBO were introduced, including dehydrochlorination methods (utilizing terephthalic acid
route or terephthaloyl chloride route), AB-type monomer polymerization approaches, TD complex salt methods, and trimethylsilyl
protection strategies. The advantages and limitations of these methods in terms of monomer accessibility, process controllability,
achievable molecular weights, and industrial feasibility were analyzed. Subsequently, the research progress on the mechanism and
kinetic of heterogeneous step-growth polymerization using polyphosphoric acid as medium were reviewed, and the characteristics of
reaction rate controlled by monomer dissolution and polymer chain segment diffusion were summarized. Furthermore, focusing on
the performance optimization of PBO materials, the recent advances in enhancing properties such as UV resistance, compression
resistance, and interfacial adhesion through strategies including chemical copolymerization and surface modification were systemati-
cally summarized. The expansion of PBO applications was also discussed, with a focus on its cutting-edge exploration in emerging
areas such as radar-transparent composites and multifunctional aerogels/films. Finally, based on a comprehensive analysis, future
development directions are proposed, which including greener and continuous manufacturing process, functionalization and precise
control of properties, and multifunctional integration and large-scale production for application, aiming to overcome current limita-
tions and achieve a full transition of PBO from a super fiber to an advanced engineering material.
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Fig. 1  Structure of poly(p-phenylene benzobisoxazole) (PBO)
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Fig.4 Preparation of PBO via AB-type monomer polymerization
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