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Fig.1  Schematic diagram of preparation of BTO ferroelectric thin films by sol-gel method 
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o 2  34 Fe56rs BTO:#;<9 XRDot 

Fig.2  XRD patterns of BTO ferroelectric thin films with different Fe 

contents 
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o 3  34 Fe56rs BTO:#;<9 SEMo{| Fe56re 0.9};<~� SEMo{ 

Fig.3  SEM images of BTO ferroelectric thin films with different Fe contents: (a) x=0.8, (b) x=0.9, (c) x=1.0, (d) x=1.1, and (e) x=1.2; 

(f) SEM image of the film side with Fe content x=0.9 
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Fig.4  Transmission spectra (a), absorption spectra (b), coordinate conversion diagram of band gap calculation (c) and band gap (d) of BTO 

ferroelectric thin films with different Fe contents 

 

V-%����Jäá0UVoî��, x=1.0 �°�

�L,áâ4Jä�
�Ñf< Fe�¼)�ü³48 

��������

1) 7ö
�-���\Ù4 Fe-BTO�¾ Fe �L�

x=0.8 0 x=1.2 È&tY[QÀã2G���à\Ù4�

�Û���s¬Ö~&Î£vw�F²�îÁ¨vU8 

2) �¾¿�L� x=0.9O��4ÕÖ�f-â4�

#O4��-�³´�Ü.JäKL 3.07 eVÖW¨=¦

Uö	}\Ù4 BTOJäáâs] 10%8 

3) K¾ Fe ùî4Jä,��9���4JäKL

�í¨��Ü�¼�4�|�ÁíÆî�#���ø[

¦4¾¿ �ª\Ù �����12ªÀÈ8 

 

����    References  

[1] Liu Y, Wang S F, Chen Z J et al. Science China Materials[J], 2016, 

59(10): 851 

[2] Lin Z B, Cai W, Jiang W H et al. Ceramics International[J], 2013, 

39(8): 8729  

[3] Zhong Weilie(���). Ferroelectric Physics(:#��q�)[M]. 

Beijing: Science Press, 1996 

[4] Scott J F. Science[J], 2007, 315(5814): 954  

[5] Cui Z M, Yang H, Zhao X X. Materials Science and Engineering 

B[J], 2018, 229: 160 

[6] Pradhan L K, Pandey R, Kumar S et al. Journal of Physics D: 

Applied Physics[J], 2018, 51(37): 375 301  

[7] Park B H, Kang B S, Bu S D et al. Nature[J], 1999, 401(6754): 

682  

[8] Hu S H, Chen J, Hu Z G et al. Materials Research Bulletin[J], 

2004, 39(9): 1223  

[9] Roselin A A, Anandhan N, Dharuman V. Journal of Materials 

Science: Materials in Electronics[J], 2018, 29(14): 12 036  

[10] Riaz S, Majid F, Shah S M H et al. Indian Journal of Physics[J], 

2014, 88(10): 1037  

[11] Yue J S, Chen Y Q, Li L W et al. Journal of Sol-Gel Science and 

Technology[J], 2017, 83(3): 647  

[12] Wright J D, Sommerdijk N A J M. Sol-gel Materials: Chemistry 

and Applications[M]. Boca Raton: CRC Press, 2018 

[13] Yao L L, Zhu K J. Modern Physics Letters B[J], 2016, 30(13):   

1650157 

[14] Díaz-Parralejo A, Ortiz A L, Caruso R et al. Surface and 

Coatings Technology[J], 2011, 205(11): 3540 

 

400    600    800   1000 

Wavelength/nm 

a 

80

60

40

20

0

T
/
%
 

x=0.8 

x=0.9 

x=1.0 

x=1.1 

x=1.2 

x=0 

x=0.8 

x=0.9 

x=1.0 

x=1.1 

x=1.2 

x=0 

b 

2.5

2.0

1.5

1.0

0.5

0.0

400    600    800   1000 

Wavelength/nm 

30

25

20

15

10

5

0

(
A
h
v
)

2

/
a
.
u
.
 

x=0.8 

x=0.9 

x=1.0 

x=1.1 

x=1.2 

x=0 

2.6   2.8   3.0   3.2   3.4 

Photon Energy/eV 

3.25

3.20

3.15

3.10

3.05

3.00

0.8    0.9    1.0    1.1    1.2 

x 

c d 

A
 

E

g

/
e
V
 



� 4�                         ���u%,--.-/015:vwx:#;<A�yz9DE                      k1281k 

 

 

Optical Properties of Iron-Doped Bismuth Titanate Synthesized by Sol-Gel Process 
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Abstract: BTO ferroelectric thin films with different doping concentrations of Fe were prepared by sol-gel method to reduce the optical band gap. 

In order to study impact of Fe doping concentration on photovoltaic effect of ferroelectric thin film, the film composition, microstructure, band gap 

and other factors were characterized. Results show that the doped Fe with concentration (Bi

4

Ti

3

-xFe

x

O

12

) changing from x=0.8 to x=1.2 does not 

transform the matrix structure of BTO. The doped film has good crystallinity, obvious reticular structure, well-proportioned spatial distribution and 

uniform grain size. The Fe-BTO ferroelectric thin films prepared by sol-gel method can significantly tune its band gap. 

Key words: ferroelectric film; Fe-BTO; sol-gel 
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