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Preparation and properties of bacterial cellulose/aramid
nanofiber in situ composite aer ogels
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Abstract: In order to improve the mechanical strength and flame retardancy of bacterial cellulose (BC)
aerogel, BC/aramid nanofiber (ANF) aerogels were prepared from compounding of ANF, as reinforcement
material, with in situ grown BC, characterized by FTIR, XRD and SEM for structural analysis, and
analyzed for thermal properties, flame retardancy and tensile fracture properties. The effects of ANF content
(based on the mass of BC culture medium, the same below) on the structure and properties of BC/ANF
aerogel were further evaluated. The results showed that compared with those of BC aerogel, the tensile
strength (946.13 kPa) of BC/ANF aerogel with ANF content of 5.0% (BC/ANF-5.0%) was enhanced by
6.42 times, the elongation at break (19.61%) was increased by 6.00 times, the limiting oxygen index was
increased to 22.38%, the specific surface area (78.2688 m?/g) was enhanced by 42% while the thermal
conductivity was decreased to 0.0352 W/(m-K). The hydrogen bonds, formed between amide groups in
ANF with the hydroxyl groups in BC, enhanced the binding force between the two. The filling and winding
of ANF in BC fiber network generated van der Waals forces leading to the attraction and approaching of
each other, thus improving the mechanical properties of the BC/ANF aerogel. The nanoscale combination of
ANF and BC effectively inhibited the formation and decomposition of L-glucose, promoted carbonization,
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and significantly improved the thermal stability and flame retardancy of BC/ANF aerogel.

K ey words: bacterial cellulose; aramid nanofiber; composite acrogels; in-situ composite; functional materials
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Fig. 3 SEM images of ANF, BC aerogel and BC/ANF aerogels
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Fig. 10 SEM images of the charred residues after combustion
of BC aerogel (a, b) and BC/ANF-5.0% (c, d) at
various magnifications
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Fig. 13 Thermal conductivity of BC aerogel and BC/ANF-
5.0% at different humidity
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Fig. 14 Temperature curves of BC aerogel and BC/ANF-
5.0% with temperature of hot stage
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