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Synthesis, Luminescent and Magnetic Performance of
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Abstract: Three-layered Aurivillius phase Bi, Eu,Ti; M, 0, (x=0~0.6; M=Fe/Co/Ni, y=0.01, 0.02, 0.04, 0.06, 0.08,
0.10) nanoparticles were synthesized by co-deposition method and high temperature calcination. The as-prepared
products were characterized by XRD, SEM, PL, Raman and PPMS, studying the phase, morphology and
properties of the samples. The experiments results indicate that the morphology and dispersity of nanoparticles
are more uniform, and particle sizes are smaller by doping. By optimizing the doped concentration, the
luminescent intensity is strongest when the concentration reached to 0.4. Besides, the results show that the
luminescent intensity increases gradually by decreasing the magnetic ions concentration. Moreover, the products

have good ferromagnetic properties.
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Biy Eu,Ti;0,, (v=0~0.6) samples
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(a) Schematic illustration of Bi,Ti;0,, crystal structure along the [010] direction; (b) XRD patterns of
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Fig.2 SEM images of (a) Bi,Ti;0, precursor; (b) Bi,Ti;0,, and (c) BizgEu,Ti;01, and (d) TEM of Bi;gEug,Ti:0, nanoparticles
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Figd (a) XRD patterns of BisgEuo,Tis,Fe,0p, (b) BisgEug Tis,Co,01; and (¢) BisgEuo.Tis,Ni 01, (y=0.01, 0.02, 0.04, 0.06, 0.08,

0.10) samples



%8 M B Bi FuTis ,M,0,(M=Fe, Co, Ni)4H K JBURL (1) il 8 K062 F i 2 P g 1353

& 5 (a) BissEugTiz 00l €000 (b) BisEug4Ti599C000/012 A D(C) BisgEug4Ti50Ni0,01, FEA Y SEM K
Fig.5 SEM images of (a) BizgEug Ti0FeqnO1n; (b) BisgEug Ti00C000/01, and (¢) BizgEup,Ti,0Nige 01, nanoparticles

(y=0.01,0.02,0.04,0.06,0.08,0.10), M XRD & 7]
U, BT A R 5 R TRV bR BigTi:0p, N =2 855k~
JZ 0 Aurivillius A0, AT ST WS B0 e A AR | FE i
FARLF R 45 S, T H Fe, Co™ Ml Ni B 1 ¥ AR 4
98 A 3 BiseEugsTis0p &5 M e Ah A E ik JLAS i
RIS 1) SEM B Hh ] LW 2 (E] 5), BisgEuoTize
Fen101,BisgEuaTi200C00010 1 1 BisgEug TizeoNige O FF
At T B AR/ INB R 4 5] UL BAT S50 18 0 1
P KR KNG BisgFug Tiz0, FEAS AT 2251

N1 LRSI AR A A, BT 6 AL
A BAIAE S Y Raman Y35 Bl Bi,Ti:0,, 1EHL 2 M55
853,540, 327.270.234 120 .64 cm™ MR L T
BRI A G R S AR OCHR B S5 AR R AR —
HAY, 120 em™ LR ESERE H Bi B IR BN (A
BTG R  #B 4% B B )5, WK 6 7T LW %% 5|
AL R AR ES  iX FE IR Bu R L Bi R
B A TR Ti AR B 2% Fet, Co™El Ni2 B 1, Al
i Y — 28 Ti0, /\ T A 119 41 20 455 i 5 kS 1% 450 7% o, 5
L 55, R THB 22 FE T Tio, /\ HR M 25144
i, E IR KR Ti 57 A F far AN ST A

i o 48 2% O R MR BE Y R TR B T Felt, Co’t
N2, AL 7(a) . (b) F (c) PT LA BH 5 1) X0 2% 31 i 25 45 2%
A RGP 5 W B T 0/ | R i 3 R AR M 1 i X
BRI Fe, Co™l Niz 85 1 ] WOt B, 4l
B L1 B AR AE OB B0 i ] 9(a) T
Bi}.ﬁEquTiSOlZ (BETO) , Bi346EUo.4Ti2.99Feo‘01012 (BETFO) ,
BiseEuoiTi500C000012 (BETCO) 1 BisgEugsTize0Nign O
(BETNO) ¥ it (9 W OG5 78 7] WLOG e B, ¢ il J2&
Eu B 19 & 6 Bt (596 .619 F1 706 nm, 43 51l %t K
T 5D—7F, , D—"F, F 5D TF(E] 8)) EA i i, A
BT RE M R OEVER Ak, LL BiseBuoaTis,
Fe,0,(& 9(b) M i, B % 15 2% Fe* 85 V& FE B34 fn

TELLAMBE B i W W02 M 15 5 | A G K L B ™,

FERE=A R DT TE , IR 10 09 M-H Ih4n] LG
th, BigTi,0,, /B A RBEYER Y, 78 Bi i A Eu
ZJa BiTi0, MR B #E e A2 Sy BoA I RGP
BisoFunTi:0 (&l 11(a)), ¥ T B (748 ABLNEE T Fe™,
Co™ Al Ni2* AR SRR T 3 Ak e AR FE i,

= 271 BENTO
558 773 853
3
59
269 BEFTO
554 858
BETO
61 267
770 853
554
64
120 270 BTO
234,
327 540 853
'l I 'l 'l 2
20 200 400 600 800 1000

Raman shift / cm™

Kl 6 TEZEWFM T, Bi,Ti0,(BTO), Bisgkug,Ti0,
(BETO), Bizgkup,Tir00Feq001,(BETFO),
BisgEu,Tis00C00001(BETCO) Al
Bis EugTis00Nigo 0 n(BETNO)FE i i) Raman
1 &

Fig.6 Raman spectra of Bi,T1;0,,(BTO), BissEuo,Ti;01,
(BETO), BisgkugsTize0Fe 0 ,(BETFO),
BissEug4Ti50C000,0o(BETCO) and
BisEug Ti50Nig001(BETNO) samples at room

temperature



1354 TR R A AR =S i %33 8
() Bi, Eu,,Ti, FeO,, (b) Bi, Eu,,Ti, CoO, (¢) Bi, Eu,,Ti, NiO,
r__ =001 60F — 1001 60 =001
—— 3=0.02 ——y=0.02 — =002
ES — )=0.04 5 —=0.04 = —=0.04
< —— y=0.06 < — »=0.06 o ——=0.06
> —— =008 > —=0.08 > ——=0.08
a7 30 F —— )=0.10 B 30 p ——=0.10 B 304 ——=0.10
g g g
R} R} R}
0 0 04
400 500 600 700 800 400 500 600 700 800 400 500 600 700 800
Wavelength / nm Wavelength / nm Wavelength / nm
(d) Bi, Eu,,Ti, FeO,, 604 (¢) Bi, Eu,,Ti, Co0,, (f) B, Eu,,Ti, NiO,,
601 ——°D,—'F, —Q@—°D,—F, 60- —9—°D, —F,
5 ——°D, > F, 5 ——D,7F, 5 —@—:D, - F,
€ —@—°D,—'F, = 404 —— D, F, = ——:D,—F,
2 404 z z
z z Z 401
8 8 8
o o o
k= & 20 k=
204
20+
0.00 002 004 006 008 0.10 0.00 002 004 006 0.08 0.10 0.00 0.02 004 006 0.08 0.10

Fe concentration (y)

Co concentration (y)

Ni concentration (y)

Bl 7 (a) BiseBuniTis,Fe,0, (b) BisgFusTis,Co,0p and (¢) BisgFuo,Tis,Ni,0p (y=0.01, 0.02, 0.04, 0.06, 0.08, 0.10)F: i 114
JEBUR L, &N 350 nm; (d)~(f) Fe*, Co™ I N2+ 1) 1 B 43 1) 5 7R [ R0l i B ki i 1) G &%

Fig.7
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0.06, 0.08, 0.10) samples with 350 nm excitation; (d)~(f) the corresponding relationship between luminescent intensity

of different emission bands and Fe*, Co* and Ni* ion concentration, respectively
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