Journal of Advances in Physical Chemistry B (V228 EE, 2024, 13(1), 19-24 Hans X
Published Online February 2024 in Hans. https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2024.131003

e O BB 2 O RRER b B AR A HL M RERAE

AL, A F
MR R 5 £ B TR B SN A S R S A PR LA SRR, BN BT

SRR T S5 B TR R, SR TR

Weks 3 2023412 H19H; FAHHEM: 202441 H24H; KATHY: 202442 H1H

HE

FEEME T LIWRRER R, SHREMEEA T HERES TR AR . TEARSSREMEH
LR (BFO)WMAMRRR ZH, SRBAMIENLSESZEHROSEEMEL, T LR K
HZEEK, AREBKBME. ER2ERHLEEERAE, BB TFFe3 iR T KERSA, Hik
2 BFOM R R IRERE K. XHR—EURBIMHAAERN — NI RE. Eik, RIEAT
Bk B VR A B B ki, A & T B 24 Ce?+ F Zn2+ [ Big.oCeo.1FeO3 (BCFO) M BiFeo.0Zno 103
(BFZO)# i LA & 3£ I B B Big.oCeo.1Feo.9Zno 103 (BCFZO) M . 13 FI XRDFISEME; AR 5 ] £ HE Ji
MR SR R AAEW, BJERASENRNEZE TR BRFRIRHITRIE. SRESBRU
JE SRR AR B IR A T & B AL B FRR T IR, FroAga e A A . XTHFAIERATSB
ZUEREERE RIS EM, AFFRIRMAE T RS BRI AAT 77 R RERAL A B %
ThELZY R A 2 FmT 4 .

X 5in
BB, BRI, WE

Sol-Gel Prepared Bismuth Ferrate-Based
Thin Films and Characterization of
Their Properties

Beiqiao Zhang!, Chaoyong Deng!.2

1Key Laboratory of Functional Composite Materials of Guizhou Province, College of Big Data and Information
Engineering, Guizhou University, Guiyang Guizhou
’School of Electronics and Information Engineering, Guiyang University, Guiyang Guizhou

Received: Dec. 19”’, 2023; accepted: Jan. 24th, 2024; published: Feb. 1St, 2024

SCEEF|F: FRACHY, XSH1 55, VB ] o (0 Bk B AL I S S BEARAE D). W ERAL 23R, 2024, 13(1): 19-24.
DOI: 10.12677/japc.2024.131003


https://www.hanspub.org/journal/japc
https://doi.org/10.12677/japc.2024.131003
https://doi.org/10.12677/japc.2024.131003
https://www.hanspub.org/

kALK, XS5

Abstract

With the rapid development of microelectronics industry, multiferroic materials have become a
research hotspot in the field of materials science and engineering. Among many ferroelectric ma-
terials, the application prospect of BFO is very wide. BFO is not only a lead-free and environmen-
tally friendly multiferroic material, but also has a low preparation temperature and a large resi-
dual polarization value. However, it is very difficult to prepare and the leakage current of pure
phase BFO thin film samples is large due to the large number of oxygen vacancies brought by Fe3+
fluctuations. This is a realistic problem that has been troubling researchers. Here, we have pre-
pared Bio oCeo.1FeO3 (BCFO) and BiFe(.9Zno.103 (BFZ0) thin films doped with Ce2+ and Zn2+ as well as
co-doped to obtain BigoCeo.1Feo9Zny.10; (BCFZO) thin films by using a sol-gel method and a fast
annealing method, respectively. The microscopic morphology and crystal structure of the pre-
pared films were also investigated using XRD and SEM techniques, and finally the hysteresis lines
of the samples were characterized using a ferroelectric tester at room temperature. The results
indicate that the ferroelectric properties of the doped bismuth ferrite-based films are enhanced
because of the suppression of oxygen vacancies and the reduction of leakage current. This study
demonstrates that the doped films have good ferroelectricity, and this study provides a feasible
method to improve the ferroelectricity and the availability of multifunctional application devices
based on ferric acid secretion films.
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Figure 1. XRD patterns of BFO and BCFO, BFZO, BCFZO thin film samples
& 1. BFO & BCFO. BFZO. BCFZO #f&#t &) XRD Bl
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Figure 2. Shows the SEM of BFO and BCFO, BFZO, BCFZO film samples
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Figure 3. Shows the hysteresis lines of BFO and BCFO, BFZO, BCFZO film samples
& 3. 4 BFO & BCFO. BFZO. BCFZO S§5## mueiHmE Lk

4 R

=R
{5 VA JRC U SR AR AR K AR e D ) 26 1 BRI B (BiFeO5, BFO)JE R . 38 1ok 6o 1 JI% £ A 45 4 A1k

HL R BT R AT, R IAEBRIR S JL 45 J4 i (Ce) AT (Zn) At & 35 412 e JL ek e v A, (E A Ak 5 B N
19.72 pClem® BINZE 54.11 pClem®. X 5L ATH(XRD)FIFHE B 7 B WS (SEM) 0 M 45 SR B, X — PR
T EB )5 1 SRS M AR S A D 5. I, Ce AT Zn 3452211 BFO JHEFRAE 42k H . FH AR L
ARG ST, FERFAER BRI 1 SN B T B B S SR .

SE

[1] Matsubara, M., Manz, S., Mochizuki, M. and Fiebig, M. (2015) Magnetoelectric Domain Control in Multiferroic
TbMnOs. Science, 348, 1112-1115. https://doi.org/10.1126/science. 1260561

DOI: 10.12677/japc.2024.131003 23 LY PR A= Svi


https://doi.org/10.12677/japc.2024.131003
https://doi.org/10.1126/science.1260561

kALK, XS5

(2]

(3]

(4]

[10]

(1]

[12]

[13]

Yang, H., Chi, Z.H., Li, F.Y. and Yu, R.C. (2006) Ordered Oxygen-Deficient Superlattice from Electron Irradiation of
Biferroic BiMnOs. Physical Review B, 73, Article ID: 024114. https://doi.org/10.1103/PhysRevB.73.024114

Choi, T., Lee, S., Choi, Y.J., Kiryukhin, V. and Cheong, S.W. (2009) Switchable Ferroelectric Diode and Photovoltaic
Effect in BiFeOs. Science, 324, 63-66. https://doi.org/10.1126/science.1168636

Sosnowska, 1., Przenioslo, R., Fisciier, P. and Murashov, V.A.J. (1996) Neutron Diffraction Studies of the Crystal and
Magnetic Structures of BiFeO; and Bij g3La (;FeO3. Journal of Magnetism & Magnetic Materials, 160, 384-385.
https://doi.org/10.1016/0304-8853(96)00240-5

Gowrishankar, M., Rajan Babu, D. and Saravanan, P. (2016) Room Temperature Multiferroism in La and Ti Co-Substituted
BiFeO; Nanoparticles. Materials Letters, 171, 34-37. https://doi.org/10.1016/j.matlet.2016.02.044

Zhang, N., Yang, Y.W., Su, J., Guo, D.Z., Liu, X.N., Ma, N., Liu, Z.M., Zhao, M., Li, X.T., Guo, Y.Y., Chang, F.G.
and Liu, J.M. (2016) Role of Oxygen Vacancies in Deciding the High Temperature Magnetic Properties of Ba and Sm
Substituted BiFeOs Ceramics. Journal of Alloys Compounds, 677, 252-257.
https://doi.org/10.1016/j.jallcom.2016.03.262

Yao, Y.W. and Nan, C.W. (2005) Enhanced Ferroelectricity in Ti-Doped Multiferroic BiFeO; Thin Films. Applied
Physics Letters, 86, Article ID: 222903.

Yoneda, Y., Kitanaka, Y., Noguchi, Y. and Miyayama, M. (2012) Electronic and Local Structures of Mn-Doped Bi-
FeOj; Crystals. Physical Review B Condensed Matter, 86, Article ID: 184112.
https://doi.org/10.1103/PhysRevB.86.184112

Lee, S.U., Kim, W.J., Jo, H.K., Park, M.H. and Him, J.W. (2007) Electrical Properties of Cr-Doped BiFeO; Thin Films
Fabricated on the p-Type Si(100) Substrate by Chemical Solution Deposition. Journal of Applied Physics, 102, Article
ID: 044107. https://doi.org/10.1063/1.2769786

Zhang, X.Q., Sui, Y., Wang, X.J., Wang, Y. and Wang, Z. (2010) Effect of Eu Substitution on the Crystal Structure
and Multiferroic Properties of BiFeOs. Journal of Alloys and Compounds, 507, 157-161.
https://doi.org/10.1016/j.jallcom.2010.07.144

Luo, L.R., Wei, W., Yuan, X.Y., Shen, K., Xu, M.X. and Xu, Q.Y. (2012) Multiferroic Properties of Y-Doped BiFeOj.
Journal of Alloys and Compounds, 540, 36-38. https://doi.org/10.1016/j.jallcom.2012.06.106

Chai, Z., Tan, G., Yue, Z., Yang, W., Guo, M., Ren, H., Xia, A., Xue, M., Liu, Y. and Lv, L. (2018) Ferroelectric
Properties of BiFeO; Thin Films by Sr/Gd/Mn/Co Multi-Doping. Journal of Alloys and Compounds, 746, 677-687.
https://doi.org/10.1016/j.jallcom.2018.02.352

Xue, M., Tan, G., Xia, A., Chai, Z., Lv, L., Ren, H., Ren, X. and Li, J. (2019) Multi-Doped Bismuth Ferrite Thin Films
with Enhanced Multiferroic Properties. Ceramics International, 45, 12806-12813.
https://doi.org/10.1016/j.ceramint.2019.03.200

DOI: 10.12677/japc.2024.131003 24 LY PR A= Svi


https://doi.org/10.12677/japc.2024.131003
https://doi.org/10.1103/PhysRevB.73.024114
https://doi.org/10.1126/science.1168636
https://doi.org/10.1016/0304-8853(96)00240-5
https://doi.org/10.1016/j.matlet.2016.02.044
https://doi.org/10.1016/j.jallcom.2016.03.262
https://doi.org/10.1103/PhysRevB.86.184112
https://doi.org/10.1063/1.2769786
https://doi.org/10.1016/j.jallcom.2010.07.144
https://doi.org/10.1016/j.jallcom.2012.06.106
https://doi.org/10.1016/j.jallcom.2018.02.352
https://doi.org/10.1016/j.ceramint.2019.03.200

	溶胶凝胶制备的铁酸铋基薄膜及其性能表征
	摘  要
	关键词
	Sol-Gel Prepared Bismuth Ferrate-Based Thin Films and Characterization of Their Properties
	Abstract
	Keywords
	1. 引言
	2. 实验
	3. 结果和讨论
	4. 总结
	参考文献

