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Effect of Sm* Substitution on Structure and Magnetic Properties
of BaSm,Fe,;,_.0 (x<0.4) Ferrite Nanofiber

MENG Xian-Feng® GUO Li-Ju SHEN Xiang-Qian
(School of Materials Science and Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract: BaSm,Fe, O, (x<0.4) ferrite nanofibers below 1 pwm were prepared by sol-gel method from starting
reagents of metal salts and citric acid. These nanofibers were characterized by FTIR, SEM, EDS, XRD and VSM.
The results show that the BaSm,Fe,,_ 0O, (x <0.4) ferrites were obtained at 950 “C. The microstructure and
magnetic property of nanofibers are mainly influenced by Sm** contents. The specific saturation magnetization of
BaSm,Fe;, O ferrite nanofiber calcined at 950 °C initially decreases and then increases with a further Sm
content, while the coercivity exhibits a continuous increase from 348.8 kA m™ (x=0) to 427.5 kA-m™ (x=0.4).

The differences of magnetic properties are attributed to surface spin.

Key words: barium ferrite; Sm substitution; fibers; magnetic property; surface spin
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Fig.1 XRD patterns of BaSm,Fe, 01y nanofibers calcined at 950 °C for 1 h with different Sm*
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Table 1 Grain size and FTIR characteristic frequencies (v,, v,, ;) of BaSm,Fe, .0,y nanofibers
with different Sm* contents calcined at 950 °C for 1 h

x in BaSmFe Oy D/ nm v,/ em™ v,/ em™ vy / em™
0 59 441.6 549.6 595.9
0.1 58 436.0 543.9 593.8
0.2 56 432.0 545.8 590.1
0.3 55 430.1 545.8 590.1
0.4 53 430.0 543.2 582.4
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Fig.2 FTIR patterns of BaSm, Fe;, 0O,y nanofibers
calcined at 950 °C for 1 h with different Sm*
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Fig.3 SEM images of BaSm,Fe;, 0, nanofibers with different Sm* contents calcined at 950 °C for 1 h



266 Jx Hl fk

- %28 &

il #8274 B BRI AR L 2R 4R B AR R 5
A7E 1 wm VAN 1B 0 IF ol LU B 27 4R
M2 AR L, R E2970 100 nm,
HHFVE N B, B Sm* 5 T2 2 1AW,
FRE XRD 45258 | 2H AT 4 B0 R sk /) | Aok A
HATR NHARIRBURLA

R T 55 UE ] A 1Y BaSm, Fep, 00(x <0.4) 41 K £F
AE 20 53 it A HTRE TSI (EDS) X £F 4 1) 70 % 20 1
AT AT (REA BT 0.1%), IR T &£ ICE R
FHE R A EUE S TR 2, B 2 A R
JE 58 7 1 25 19 BaSm,Fe,  010(x < 0.4) 21 4E 19 20 43
FEARH TN o TR

R 2 950 CKERE 1 h 5, AE Sm*H BaSm,Fe,, 0, H K F 4 EDS B 5 43 #7 #0415 &
Table 2 EDS elemental analysis and magnetic property of BaSm, Fe;, O, nanofibers with
different Sm contents calcined at 950 °C for 1 h

x in BaSm,Fe;,,05 Ba/at%  Sm/a%  Fela% M./ (emu-g™) M, / (emu-g) H./ (kA -m™)
0 3.1 - 374 68.7 422 348.8
0.1 3.1 0.3 372 61.1 37.1 405.5
0.2 32 0.6 36.9 555 345 4125
0.3 3.1 0.9 36.5 532 33.8 4216
04 32 12 36.3 57.8 34.8 4275
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