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Fig.1 XRD patterns of NiFe; 9sRE 0204 (RE=Pr, Nd, Sm) and

NiFe,04 nanowires



551

OIS : —4E NiFe osREo0204(RE=Pr, Nd, Sm)4>K £ [f) 45 F Rk VL g

* 1541 ¢

NiFe, RE, ,,0,
RE=Sm

m

RE=Pr

m
274
ﬂ/—/—’v—’\_/m

602

Transmittance

4000 3000 2000 1000
Wavenumber/cm™

lgl 2 NiFe1,93RE0,0204 (RE:PI', Nd, Sm) émﬂﬁ&%u NiF6204 ém
K21 FT-IR %
Fig.2 FT-IR spectra of NiFe; 9sRE 0,04 (RE=Pr, Nd, Sm) and

NiFe,04 nanowires
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Fig.3 SEM images of nanowires: (a) NiFe,O4, (b) NiFe; 9sPr 0204, (c) NiFe;.9gNd.0204, and (d) NiFe; 9gSmg 0204
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Fig.4 Hysteresis loops of NiFe; 9gRE¢ 0,04 (RE=Pr, Nd, Sm) and

NiFe,04 nanowires
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Table 1 Average grain size and magnetic parameters of
NiFe;0sRE0;0s (RE=Pr, Nd, Sm) and NiFe,0,
nanowires

Sample D/nm (A~mj\;[)5/~kg'] M/(A-m?) kg’ I_/I;/;SIO
NiFe,04 44.8 35.53 12.26 212.25
NiFe; 0sPro.0204  39.8 39.58 10.26 176.49
NiFe; 9sNd.0204 38.2 41.10 10.56 170.98

NiFe; 9sSmg 204 33.8 34.23 10.28 199.22

A1 NiFe,Oy (AT ¥ ZORIET B A7 L1 Ni**, X J2
A, B {ifhks Fe MMM BARE ML K. Bt prY,

Nd**, Sm™ 42 KT Fe'*, ADEWH 1 Pr’, Nd*7,
Sm* ES AT NiFe,04 £ A B A% % (¥ Fe'',

P5E ¥ B AL, SECA. B AL AR 2 1M [F I,
BRI L PP, N, SmP 2 T NiFe,04 44
KEZ I R R/, AL SR T AR OO, TIN5 )
Wi, M35 NiFe,04 992K 2211 M, 50780, th T8
7% Prt, N&, SmPHYIE/N T NiFe,04 40K 22 () ki
ST AT LR A & ) S PRy sg , R, S 30 He gl .

3 4 it

1) I - e IR0 i WA 97 22 5 RN Ak HE 4
ARG G, Rl R e . HARYA) . LN
4li f—4E NiFe; gRE( 0,04 (RE=Pr, Nd, Sm) ZK %,
H#2Y 60 nm. B4 P, Nd**, Sm* %E WA
NiFe,04 IR i f1 458« NiFe, osRE( 0204 (RE=Pr, Nd,
Sm) GK 22 1 5 R R ST 5 NiFe O 9K 22 (1) f b ST

[1] Saensuk Orapan, Phokha Sumalin, Bootchanont Atipong et al.
Ceramics International[l], 2015, 41: 8133

[2] Dai Jianfeng, Lu Rui’e, Fu Bi et al. Chinese Physics B[J],
2014, 23(3): 1

[3] Hodaei A, Ataie A, Mostafavi E. Journal of Alloys and
Compounds[J], 2015, 640: 162

[4] Lisjak D. Materials Chemistry and Physics[J], 2014, 148(1-2):
311

[5] Nasrollahzadeh Mahmoud, Bagherzadeh Mojtaba, Karimi
Hirbod. Journal of Colloid and Interface Science[]], 2016,
465: 271

[6] Dai Jianfeng(# &%), Gao Huifang(# 4> J5), Wang Junhong
(EZ4L) et al. Acta Physico-Chimica Sinica(') 2Lk 2% 2%
(71, 2012, 28(3): 729

[7] Kotsikau D, Ivanovskaya M, Pankov V et al. Solid State
Sciences[l], 2015, 39: 69

[8] Naidu K C B, Madhuri W. Journal of Magnetism and
Magnetic Materials[J], 2016, 420: 109

[9] Duan Hongzhen(B{£1.E2), Chen Guohong([%[E 1), Zhou Fang-
ling(Jl 75 R) et al. Chinese Journal of Inorganic Chemistry
(WAL 22 2E37)[7], 2015, 31(11): 2181

[10] Dai Jianfeng(3#% &%), Lu Rui’e(#% #i @k), Fu Bi(ff Lb) et al.
Chemical Journal of Chinese Universities(18 %5 S S 0 2% 2

#)[7], 2013, 34(3): 514

et al. Journal of the Chinese Society of Rare Earths(7F [EFi
+224R)[3], 2017, 35(3): 301

[12] Reddy M P, Madhuri W, Reddy N R et al. Journal of
Electroceramics[J], 2012, 28(1): 1

[13] Zhou Haiyan, Hu Li, Wan Jinzhong et al. Chemical
Engineering Journal[J], 2016, 284: 54

[14] Wang S F, Li Q, Zu X T et al. Journal of Magnetism and
Magnetic Materials[J], 2016, 419: 464

[15] Singh J P, Won S O, Lim W C et al. Journal of Molecular
Structure[J], 2016, 1108: 444



551

O EE: —4E NiFe osREq0004(RE=Pr, Nd, Sm)44 K 22 [1) & F R 1k fie

* 1543 ¢

[16] Shakir I, Sarfraz M, Ali Z et al. Journal of Alloys and
Compounds[J], 2016, 660: 450

[17] Li Hua, Wu Huazhong, Xiao Guoxian. Powder Technology[J],
2010, 198(1): 157

[18] Montemayor S M, Garcia-cerda L A, Torres-Lubian J R et al.
Journal of Sol-Gel Science and Technology[J], 2007, 42(2):
181

[19] Sugimoto S, Haga K, Kagotani T et al. IEEE Transactions on
Magnetics[J], 2005, 41(10): 3871

[20] Heiba Zein K, Imam N G, Mohamed Bakr Mohamed. Journal
of Molecular Structure[J], 2015, 1095: 61

Engineering Journal[J], 2016, 283: 1137

[22] Sahariya J, Mund H S, Sharma A et al. Journal of Magnetism
and Magnetic Materials[J], 2014, 360(4): 113

[23] Pachpinde A M, Langade M M, Lohar K S et al. Chemical
Physics[J], 2014, 429(11): 20

[24] Tholkappiyan R, Vishista K. Materials Science in
Semiconductor Processing[J], 2015, 40: 631

[25] Rakesh Kumar Singh, Jyoti Shah, Kotnala R K. Materials
Science & Engineering B[J], 2016, 210: 64

[26] Li Jianan, Jing Panpan, Zhang Xinlei et al. Journal of
Magnetism and Magnetic Materials[J], 2017, 425: 37

[21] Xu Chaochao, Sun Wei, Cao Limei et al. Chemical

Structure and Magnetic Properties of One-dimensional NiFe; ogsRE( ,04
(RE=Pr, Nd, Sm) Nanowires

Dai Jianfeng ', Liu Peng >, Wang Qing*, Li Weixue >
(1. State Key Laboratory of Advanced Processing and Recycling of Nonferrous Metals, Lanzhou 730050, China)
(2. Lanzhou University of Technology, Lanzhou 730050, China)

Abstract: The one-dimensional NiFe; ogRE( 0204 (RE=Pr, Nd, Sm) nanowires have been fabricated by sol-gel method, electrospinning
technique and heat treatment technology. The structure, morphology and magnetic properties of NiFe; 9sRE 0204 (RE=Pr, Nd, Sm)
nanowires were characterized by X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), scanning electron microscopy
(SEM) and vibrating sample magnetometer (VSM). The results show that the nanowires surface is smooth and the diameter of the
nanowires is about 60 nm which is continuous and symmetrical. All samples present a pure phase spinel structure. Separate doping of Pr’",
Nd*" and Sm®" decreases the crystallinity of NiFe,04, and the grain size D decreases from 44.8 nm to 33.8 nm. NiFe; 9gRE( 0204 (RE=Pr,
Nd, Sm) nanowires exhibit soft ferrimagnetic behavior. The saturation magnetization (M;) of NiFe; 9sRE(.0204 (RE=Pr, Nd, Sm) nanowires
are 39.58, 41.10, 34.23 (A-m?)/kg, respectively; and the coercivity (H.) of the nanowires are 176.49x80, 170.98x80, 199.22x80 A/m,
respectively. Among them, NiFe; 0sNdo 0,04 nanowires have the best soft magnetic properties including the largest M; (41.10 A-m?/kg) and
the smallest H. (170.98x80 A/m).
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