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Abstract: Polybenzimidazole (PBI) exhibits excellent high-temperature stability and chemical resistance,
and is soluble in strongly polar solvents such as N,N-dimethylacetamide (DMAc) and N,N-dimethyl-
formamide (DMF). Spinning solutions with varying PBI concentrations were prepared using PBI as the
solute and DMAc as the solvent. Polybenzimidazole nanofibers were synthesized in one step via
electrospinning. The resulting nanofiber membranes were characterized and tested to investigate the
influence of PBI mass fraction in the spinning solution on the strength exceeding 50 MPa. Their high-
temperature resistance reached 485.6 °C, and the thermal conductivity at room temperature was only
0.0709 W/(m-K), indicating outstanding high-temperature performance. These properties make the
membranes suitable for applications in thermal insulation fields, such as protective clothing and aerospace.
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Figure 1 Flowchart for the preparation of PBI nanofiber membrane
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Table 2 Effect of electrospinning parameters on the
spinning process and fiber morphology of PBI with 10%

mass fraction solution
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Figure 2 SEM images of nanofiber membranes with different mass fractions PBI: (a) 6% PBI, (b) 8% PBI, (c¢) 10% PBI,
(d) 12% PBI
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Figure 5 TG curves of nanofiber membrane with 10% PBI
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Figure 9 High-temperature testing of PBI nanofiber membrane: (a) 12% PBI nanofiber membrane; (b) 12% PBI nanofiber
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