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Fig.1 Schematic drawing of BaTiO; NFs spinning

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

L Distance/ Flow rate/  Voltage/
No. Spinning solvent 1
cm mL-h kV
Acetic acid-ethanol-
deionized water
B Acetic acid-DMF- 19 | 19

deionized water
Acetic acid-DMEF-
acetylacetone
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3 BaTiO; NFs [f] SEM [/
Fig.3 SEM images of BaTiO3; NFs samples: (a) A, (b) B, and (b) C

19:1, HEgEHAYL: B RH LMR-DMF-£ 5 1
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Fig.4 XRD patterns of the as-prepared BaTiO; NFs samples
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Fig.5 TGA curve of the as-prepared BaTiOs; NFs sample
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Table 2 Four factors and three horizontal orthogonal
experiment parameters

Number Distance/cm Flow rate/mL-h”' Voltage/kV
1# 15 0.5 15
2# 15 1 18
3# 15 1.5 21
4# 18 0.5 18
S# 18 1 21
6# 18 1.5 15
7# 21 0.5 21
8# 21 1 15
O# 21 1.5 18

NFs FELf27E 200 nm 7247, KEEFI4% 25 um, BHiN i
KKAR 125:1. L5 AR, 95 223557 32 S5 ma 45 21 4
HAMKE IR, M2 S5 AR YKk .

I A T S N I R I, N R A 5 £ 1 O
FH] Ti(OBu)y /KA, 46 RE &R ], 320 BT NFs ¥
KP4 %550 DMF 1] LU K &5 22 9 W3k 5 R 3R T 5K
AT AR/, ML 2 N, LLOEE RIS 2
SR EIE PN TNt G - Kint: NP
RN, FEAREKBMEREGER, SEGagER
[ AR, 18 DMF F1 2% 4 i = 2 36 [ 48 AL 73

Kl 6 2t BaTiOs NFs ¥ /i 1] SEM v
Fig.6 SEM images of BaTiO; NFs samples in Table 2: (a) 1#, (b) 2#, (c) 3#, (d) 4#, (e) 5#, (f) 6#, (g) 7#, (h) 8#, and (i) 9#

BT NFs B #25), HARB/D HREROK, mA&Aist
YER /AT R K
FEIEASSERE B N, 28 Sk B RR S (Y B2 A 5
22 st K LA R g5 22 0 R de /i, BT NFs K iR
Ko BT NFs K 5 55 155 22 3 J5 N1 975 22 30k [ I 1] 2 1 AH
KINKER, Yree v imy, WLz ek s &Sk 2%

AL % P B 20 K DL % 5 2 W N 4 e ]
i), BT NFs £ J& K28,
2.4 SPSS &
K H SPSS BEATHUA LR 4K /A2 b, =l (3) P
Y =141263—6.838X] —235.017X, +2.455X; +
7.516X, X, +0.288X, X; +6.088X,.X; —0.015X, X, X3 X; (3)



552 1]

HKFE RS LY LIER R IR IAK LT ) T 205

* 027 ¢

% 3 BaTiO; NFs BK/Z LS ER
Table 3 Statistical results of BaTiO; NFs aspect ratio

No.  Diameter/nm Length/um Maximum aspect ratio
1# 20 100:1

2# 15 75:1

3# 7 35:1

4# 22 110:1

S# 200 18 90:1

6# 6 30:1

7# 25 125:1

8# 14 70:1

o# 8 40:1

Aspect ratio

120

100

80

Voltage/kV

40

I8
. Jex®
bt 05 1o psan

20

Bl 7 SPSS #i#Ll BT NFs K/ L 4L/ Aii
Fig.7 Continuous distribution of aspect ratio of BT NFs by SPSS

simulation

Mo, y=¢£F4E K42, X =FE 8 (cm), Xo,=I1 % (mL/h),
Xi=H K (kV). ¥ (3) FIH MATLAB fEEIWE 7
FiR o

tHE 7 WL, B3 2 BaTiOs NFs 1/
R HAE 20~135 2 ], BaTiOs NFs 5246 i f K K/4%
Eb 125:1 S50 135:1 AT, LI B S50 2000 14 RS
£, T S 56 45 2R

3 & it

1) KRB G Y 2 AR IFE 900 C
JB e b BT L 4% B4R K 200 nm, K JE N 25 pm, £
/A 125:1 1) BaTiO; NFs, H.ZF4E B384 .

2) YL BRI AR R R 2T A I AR A
22K HI 12 -DMF- B 74 Wi A 4 95 51 4 R I, BaTiO;
NFs 5 4), FH4EH4 200 nm, KJEZ4 K 20 um, K/
A 100:1,

3) i ZHIIEE F B MA RS, RH %
-DMF- LW N A ok &5 22 s U AT 32 . MEE s o 21
em. JFE A 0.5 mL/h, HLJE K 21 kV I, 6145 (6 BaTiO;

NFs JESRIIS), HAAREE N 200 nm, KEELh 25
um, K/Z2N 125:1,
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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,=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 BaTiO3; 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 BaTiOs; 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; 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; NFs have a
uniform morphology with a diameter of 200 nm and an aspect ratio of 125:1.

Key words: sol-gel; electrospinning; BaTiO; nanofibers; aspect ratio
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