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Abstract: In this study, cellulose solution was prepared using ionic liquid and its rheological behavior was controlled by
adding co-solvent (DMF) and halloysite nanotube (HNT). Cellulose composite fiber was fabricated via electrospinning
of the prepared solution. The rheological behavior of the solution was significantly influenced by co-solvent and HNT,
resulting in the improvement of the spinnability. The electrospun fiber showed high crystallinity and excellent thermal
stability owing to the confinement effects of HNT and cellulose chains in the fiber. The experimental results indicate that

the microstructure and the properties of cellulose fiber can be controlled by HNT.
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Figure 1. Viscosities of cellulose solutions (a); zero-shear viscosity (b) calculated by Carreau-Yasuda equation for cellulose solutions with/

without co-solvent (DMF) and HNT.
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Figure 2. FESEM images of pristine cellulose and cellulose/HNT nanoweb.
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Figure 3. Fiber diameter distribution of pristine cellulose and cellulose/HNT nanofibers.
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Figure 4. X-ray diffraction curves of (a) cellulose and cellulose/
HNT nanowebs; (b) cellulose and cellulose HNT films.

Table 1. Crystallinity Index of Prepared Nanowebs and Films

HNT content Nanofiber Film

0 65.23 24.69

2 63.85 35.06

4 64.28 42.34

6 64.97 43.96

8 63.46 38.28
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Scheme 1. Nano-confinement effects of HNT and cellulose in elec-
trospun fiber.
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Figure 5. TGA curves of (a) cellulose and cellulose/HNT nanowebs; (b) cellulose and cellulose/HNT films (inserted images indicate DTG

curves).
Table 2. Thermal Properties of Prepared Nanowebs and Films (unit: °C)
HNT content Nanoweb Film
Onset temp. Decomposition temp. Onset temp. Decomposition temp.

0 338.66 371.43 311.34 339.73

2 353.19 380.92 328.67 349.99

4 332.68 368.52 326.08 347.79

6 337.28 370.52 329.44 350.30

8 343.64 370.30 330.68 350.50
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