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Preparation of TiO,@SiO, Coaxial Double—walled Submicrotubes by
Trifluidic Coaxial Electrospinning and Its Photocatalytic Property

Xu, Shuzhi Dong, Xiangting* Gai, Guangqing Wang, Jinxian Liu, Guixia
Lu, Tongxiao
(School of Chemistry and Environmental Engineering, Changchun University of Science and Technology,
Changchun 130022, China)

Abstract Coaxial double-walled submicrotubes have potential extensive applications in many fields owing to their peculiar
submicrostructures. The electrospinning has become a major method for preparation of one-dimensional nano- or micromate-
rials. In order to invent a facile technique to fabricate coaxial double-walled submicrotubes, a modified electrospinning was
employed. TiO,@SiO, coaxial double-walled submicrotubes were successfully synthesized by trifluidic coaxial electrospin-
ning technique using tetrabutyl titanate, tetracthyl orthosilicate, polyvinyl pyrrolidone, absolute ethanol, sesame oil, span-80
and chloroform as starting materials. The samples were characterized by thermogravimetry and differential thermal analysis,
X-ray diffractometry, Fourier transform infrared spectrometry, scanning electron microscopy, transmission electron micros-
copy and energy dispersive spectrometry. The results indicated that the products are TiO,@SiO, coaxial double-walled sub-
microtubes with an amorphous SiO, outer shell, a crystalline rutile-typed TiO, inwall. The submicrotubes possess an average
diameter of ca. 680 nm, wall thickness of the tubes of ca. 70 nm, inwall of ca. 40 nm and outer shell of ca. 30 nm. The length
of submicrotubes is greater than 20 um. The formation mechanism of TiO,@SiO, coaxial double-walled submicrotubes is
preliminarily investigated. TiO,@SiO, coaxial double-walled submicrotubes present better photocatalytic activity on rhoda-
mine B. The simple preparation method is also appropriate for fabricating other coaxial multi-walled nano- or submicrotubes

of inorganics.
Keywords trifluidic coaxial electrospinning; coaxial double-walled submicrotubes; silicon dioxide; titanium dioxide;
photocatalysis
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Figure 1 TG-DTA curves of the composite fibers
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Figure 2 XRD patterns of samples of coaxial double-walled (b) and
inwall composite fibers (a) calcined at 800 C
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Table 1 Element analysis results of outer shell zone (b), inwall zone (c)
and core zone (d)
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Element Outer shefll zone Inwall .zone Core %one
Atomic/% Atomic/% Atomic/%
C(K) 79.17 30.74 35.35
O(K) 15.30 46.65 48.44
Si(K) 5.17 18.36 14.58
Ti(K) 0 1.72 0.94
Cu(K) 0.34 2.51 0.66
25 FTIR 44

7 4 TiO,@SiO, [FHNE K 2L E e .
BT, 76952 em ' H BRI O ) Si—O—Ti Bt R
G AEWIERE S BE g LR, Ti, O, Si lAlE
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Figure 5 TEM images of sample obtained at 800 'C tents of surface analysis of outer shell zone (b), inwall zone (c) and core
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Figure 9  Absorption curve of rhodamine B degradation using
TiO,@SiO; coaxial double-walled submicrotubes as photocatalyst
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