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ª 1  BaTiO
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 NFsIJ�MN�©ª 

Fig.1  Schematic drawing of BaTiO
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ª 2  H�IJ«¬­®ª 

Fig.2  Schematic drawing of electrospinning device 
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Table 1  Sample number and electrospinning parameters 

No. Spinning solvent 

Distance/ 

cm 

Flow rate/ 

mL·h

-1

 

Voltage/ 

kV 

A 

Acetic acid-ethanol- 

deionized water 

B 

Acetic acid-DMF- 

deionized water 

C 

Acetic acid-DMF- 

acetylacetone 

19 1 19 

Ti(OBu)

4

 

AcAc 

BaAc

2

 

HAc 

40  � 

Stir 

Stir 

Mixture A 

Stir 

Mixture B 

Stir 

DMF 

PVP 

Stir 

Electrospinning 

Receiver

Distance/cm 

PVP-BaTiO

3

 composite nanofibers 

Needle 

Syringe 

Spinning solution 

Power supply 
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ª 3  BaTiO
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 NFsT SEM°± 

Fig.3  SEM images of BaTiO
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 NFs samples: (a) A, (b) B, and (b) C 
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ª 4  BaTiO

3

 NFs²³T XRDª´ 

Fig.4  XRD patterns of the as-prepared BaTiO
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ª 5  BaTiO
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 NFs²³T TGAµ¶ 

Fig.5  TGA curve of the as-prepared BaTiO
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Table 2  Four factors and three horizontal orthogonal 

experiment parameters 

Number Distance/cm Flow rate/mL·h

-1

 Voltage/kV 

1# 15 0.5 15 

2# 15 1 18 

3# 15 1.5 21 

4# 18 0.5 18 

5# 18 1 21 

6# 18 1.5 15 

7# 21 0.5 21 

8# 21 1 15 

9# 21 1.5 18 

NFsO$% 200 nmÃÄ�#��gV 25 µm�àÃ}

!#/$� 125:1CÉÊq��EFxZwÞøùÅ�


O$�#�"!Æ�:EFé�rÂ��
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±&\L[6&S���Äl"Ç�Zý���

ÈI Ti(OBu)

4
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ª 6  m 2· BaTiO

3

 NFs²³T SEM°± 

Fig.6  SEM images of BaTiO
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 NFs samples in Table 2: (a) 1#, (b) 2#, (c) 3#, (d) 4#, (e) 5#, (f) 6#, (g) 7#, (h) 8#, and (i) 9# 
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Table 3  Statistical results of BaTiO

3

 NFs aspect ratio 

No. Diameter/nm Length/µm Maximum aspect ratio 

1# 20 100:1 

2# 15 75:1 

3# 7 35:1 

4# 22 110:1 

5# 18 90:1 

6# 6 30:1 

7# 25 125:1 

8# 14 70:1 

9# 

200 

8 40:1 

 

 

 

 

 

 

 

 

 

 

 

 

ª 7  SPSS¸¹ BT NFsQ/RSº»~¼ 

Fig.7  Continuous distribution of aspect ratio of BT NFs by SPSS 

simulation 
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Preparation of Barium Titanate Nanofibers by Electrospinning 

 

Zhang Meiyu, Qu Peng, Chang Shufan, Liu Xiaolin 

(State Key Laboratory of Organic-Inorganic Composite, Beijing University of Chemical Technology, Beijing 100029, China) 

 

Abstract: Barium acetate and tetrabutyl titanate as raw materials and polyvinylpyrrolidone (PVP, M

w

=1 300 000) as a viscous agent, the 

barium titanate nanoparticles with large aspect ratio were prepared by sol-gel method combined with electrospinning technology. The 

effects of acetic acid-ethanol-deionized water, acetic acid-DMF-deionized water and acetic acid-DMF-acetylacetone on the fiber diameters 

were investigated. The results show that the main phase of BaTiO

3

 NFs is cubic phase after calcination at 900 °C. When the PVP content is 

8.7 wt% and acetic acid-DMF-acetylacetone is the optimized spinning solvent, the BaTiO

3

 NFs have a minimum diameter of 200 nm and 

an aspect ratio of 100:1. On the basis of orthogonal experiments, the influence of spinning parameters such as the distance from the needle 

to the receiver, the flow rate and the spinning voltage on the aspect ratio of BaTiO

3

 NFs was investigated. It is found that when the distance 

from the needle to the receiver is 21cm, the flow rate is 0.5 mL/h and the spinning voltage is 21 kV, the prepared BaTiO

3

 NFs have a 

uniform morphology with a diameter of 200 nm and an aspect ratio of 125:1. 

Key words: sol-gel; electrospinning; BaTiO

3

 nanofibers; aspect ratio 

 

Corresponding author: Liu Xiaolin, Ph. D., Professor, College of Chemical Engineering, Beijing University of Chemical Technology, Beijing 

100029, P. R. China, Tel: 0086-10-64443507, E-mail: liuxl@mail.buct.edu.cn 


