2662 Microsc. Microanal. 28 (Suppl 1), 2022
doi:10.1017/S143192762201008X © Microscopy Society of America 2022

Observation of Electrospun Yttrium Cobalt Oxide YC0O; Nanofibers Calcined at
Different Temperatures

Menuka Adhikari, Zamari T. Morris, Taheerah Watson, Gibin George, Shubo Han, Zhiping Luo”

Department of Chemistry, Physics and Materials Science, Fayetteville State University, Fayetteville,
North Carolina 28301, United States.
* Corresponding author: zluo@uncfsu.edu

Perovskite oxides, with general formula ABOs, have attracted great attention in recent years, due to their
simplified structure and customizable composition to achieve tunable properties [1-4]. Among the
various types of perovskites, yttrium cobaltate (YCoOs3) has been synthesized by a traditional sol-gel
method [5-9], or a solution combustion synthesis method [10]. This material was used to study gas
sensing [6, 8], fuel cells [9] and catalyst [10] applications. In this work, we report a synthesis of YCoOs
by electrospinning followed with calcination at different temperatures.

In a typical synthesis, yttrium nitrate hexahydrate and cobalt nitrate tetrahydrate, in 0.8:1 molar ratio,
were dissolved in a 20 mL 50/50 mixed solvent of ethanol and N, N-dimethylformamide (DMF). 2.0 g
of polyvinylpyrrolidone was added to the above solution to form an electrospinnable sol-gel. The sol-gel
was then electrospun at an applied voltage of 18 kV and a flow rate of 0.5 mL/h, and the spinneret to
collector distance was 17 cm. The electrospun sample was calcined at 700—900 °C at a 2 °C/min heating
rate to get pure YCoOs. Quantitative measurements were conducted using ImageJ [11].

Fig. 1(a) shows an SEM image of as-spun sample before the calcination. The nanofibers have an almost
uniform size distribution. A measurement using ImageJ showed nanofiber diameter of 166 + 43 nm,
with normal or lognormal distribution (Fig. 1b) [12].

The images of samples after calcination are shown in Fig. 2. After calcination at 700 °C, as shown in
Fig. 2(a), the diameter is much reduced, because of the removal of organic components. The size
measurement is shown in Fig. 2(d), with diameter of 45 + 12 nm. After calcination at 800 °C (Fig. 2b),
the size is measured as 52 + 13 nm, which is slightly larger than that by the 700 °C calcination (Fig. 2e).
However, after a high temperature calcination at 900 °C, the shape has changed to particles, as shown in
Fig. 2(c). A quantitative measurement reveals a much-enlarged size, with 317 £ 55 nm that is even
larger than that of the original as-spun fiber. This phenomenon implies the melting of the nanoscale
particles, or the growth of crystallites by aggregation during the calcination. The calcined materials with
different size and morphology provide opportunities to identify the factors dominating their sensing
properties [13].
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Figure 1. SEM image of electrospun nanofibers before calcination (a), and the nanofiber diameter
distribution (b).
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Figure 2. SEM images of samples calcined at 700 °C (a), 800 °C (b), and 900 °C (¢), and their diameter
distributions below each image (d—f).
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