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Preparation of ultrafine alumina-based
ceramic fibers via electrospinning

LIU Wensheng, YANG Boping, MA Yunzhu, SONG Xiaolei, WANG Juan, XU Shuheng

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: Ultrafine alumina-based ceramic fibers were prepared via electrospinning using tetraethyl orthosilicate (TEOS)
and boric acid stabilized aluminum acetate (BAA) as raw materials. The results show that, when the sol mass fraction
varies from 15.0% to 37.5%, the surface tension of spinning solution keeps in the range of 21 mN/m to 23 mN/m, the
conductivity of spinning solution increases from 36.8 uS/cmto 53.3 uS/cm, at the same shear rate, the dynamic viscosity
increases, and the average diameter of as-spun fibers increases from 1 283 nm to 3 921 nm. The viscosity of spinning
solution is the dominant factor that affects the fiber diameter when the mass fraction of the sols varies. When the mass
fraction ranges from 15.0% to 22.5%, as-spun fibers with less defects can be obtained, while when sols with higher mass
fractions are used, the morphology of the as-spun fibers deteriorates. The polycrystalline alumina-based ceramic fibers
consisted of Al4B,0y phase and amorphous SiO, with an average diameter of 660 nm are successfully prepared after
sintering the as-spun fibers, which are derived from the sol with a mass fraction of 22.5% at 1 000 C.

Key words: alumina-based ceramic fiber; electrospinning; sol mass fraction; fiber diameter
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alumina-based ceramic fibers
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Fig. 2 Curve of spinning solution surface tension and

sol mass fraction
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sol mass fraction
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