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Fig. 1. XRD patterns of BNFNT-z (z = 0.00, 0.10, 0.20,
0.25 and 0.30) at room temperature.
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Fig. 2. SEM micrographs of fresh fracture surfaces of BNFNT-z (z = 0.00, 0.10, 0.20, 0.25 and 0.30) samples.

Big_.Nd,Fe; 4NilsTizO1

b 5. (a)

te IR =3} = = L~
2] 0 i~ O i o = Il
4: u ] (2] o i~ 00100
2 \,w\/\_\f/ o
S T
i \'_ r=VuU.20
% \\/J\/\_./;_
o \JL.«\\/ _
Q x=0.20,
2

N
= \/L—\/\_\/\-’— 7 2=0.10
N ~— L )%
xz=0.00
200 400 600 800 1000

Raman shift/cm~!

& 3

Raman shift/cm—1!

56

(b)

54 -

"~

52

84
82
80

~.

126 °
\.\.

\. _—

124

122

0 0.1 0.2
Content (z)

0.3

(a) Z T BNFNT-z £ 502 35 (b) Nd & 85X BNFNT-2 B i i 5 BiO J2 A7 5 B S 16 A 52 1

Fig. 3. (a) Raman spectra of BNFNT-z at room temperature; (b) effect of Nd content on Raman peaks associated with BiO layers

in BNFNT-z samples.
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Fig. 4. Ferroelectric hysteresis loop of BNFNT-z ceramic samples at room temperature.
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200
Temperature/K
(a) —(e) M & 45 % 2 1-—492.2 kHz B BNFNT-z #¢ 5 B9 4 B 58 #8 0 (3 B S5 BNFNT-z k¢ & A1 R B 35005 88 )
(d) Bis75Ndg05Fe; 4Nig ¢ Ti3015; (€) Bis sNdg sFe; 4Nig ¢Ti3015; (f) dependence of activation energy of BNFNT-z ceramics on Nd content .
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Fig. 8. (a) At room temperature, magnetic hysteresis of BNFNT-z samples (inset is the enlarged central part of the M-H curve);

(b) dependence of 2M; of BNFNT-z on the Nd content.
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Fig. 9. FC and ZFC magnetization curves of the BNFNT-z sample: (a) = 0.00; (b) z = 0.10; (c) z = 0.20; (d) z = 0.25; (e) z = 0.30.
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Abstract

Single phase polycrystalline Nd-modified BNFNT-z series samples are obtained from the precursors of the
same chemical formula, and prepared by using the citric acid-nitrate method. The X-ray photoelectron
spectroscopy measurement indicates that a slight Nd modification does not exert significant influence on the
stability of the octahedral FeOg, nor NiOg nor TiOg. When the molar concentration of Nd exceeds 0.25, the
stability of BiO layer is cemented and conducive to the insulating role of BiO layer. It is seen that a small
quantity of Nd substitution for bismuth can improve the ferroelectric polarization (2P,) of ~ 19.7 uC/em?. The
room-temperature magnetization (2M;) can reach a maximal value of ~ 4.132 emu/g (1 emu/g = 10~* A-m?/g)
in the BNFNT-0.20 sample. Two anomalies are observed in the temperature-dependent dielectric loss spectrum:
one is situated in the temperature range from 200 K to 400 K and the other is located in the vicinity of 900 K.
It is considered that the loss anomaly found near 900 K might be associated with the viscous motion of
ferroelectric domain walls. In addition, the loss peak shown in a temperature range from 200 K to 400 K shifts
toward the higher temperature with measuring frequency increasing, indicating the characteristics of dielectric
relaxor behavior. The activation energy is evaluated to be 0.287—0.366 eV, which suggests that the relaxor is
associated with the electrons transfer and hop between Fe3* and Fe?". The room-temperature magnetization
(2M;) has reached a maximal value of ~ 4.132 emu/g in the BNFNT-0.20 sample. The lattice distortion due to
the introduction of Nd changes the angle of such antiferromagnetic coupling bonds as Fe3*—O —Fet,
Fe**—0O—Ni** and Ni**—0O—Ni**, which leads the AFM spin states to break, and thus increases the magnetic
properties. While with further modification of Nd, the drastic lattice distortion reduces the occupation of the B-

sites of the magnetic ions, which might be responsible for further deteriorating the magnetic properties.
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