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Needle-like Nano-SrFe;,;O, Particles: Preparation by Sol-gel Method and
Magnetic Properties
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Abstract: The needle-like nano-strontium ferrite magnetic particles were prepared by co-complexion sol-gel method
with citric acid and EDTA. The crystal phase of the sample was analyzed by XRD, the morphology and particle size
were observed by TEM, the magnetic properties were studied by vibrating sample magnetometer(VSM). The result
indicates that the structure of the prepared nano-SrFe;,0 o particle remains hexagonal magneto-plum bite type. As for
the nano-SrFe ;0 particle without EDTA addition, the diameter of the particle deceases. The morphology has a
tendency to develop to one-dimension, and coercivity(H,) increases enormously. The sol was heated directly until the
self-propagating burning reaction, eliminating the drying step from the process, the preparation period of SrFe;,0
was thus shortened by about 1/4, the coercivity of nano-SrFe ;0,9 increased by about 10%. The purity of the nano-
SrFe,0,9 was higher due to the washing process of precursor, and the saturation(M,) and remanent magnetization(M,)
of the sample increased by about 20%. The needle-like nano-strontium ferrite with the diameter of 30 nm and the
slenderness ratio of 5 was prepared, and He, Ms, Mr of the sample were 6446.9 Oe, 68.9 emu-g™, 40.2 emu-g™,

respectively.
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Fig.1 TEM photographs of precursor samples B, F, H prepared by self-propagating burning method
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Fig.2  TEM photographs of SrFe ;0 samples B, F, H
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Table 1 Magnetic properties of different SrFe;,0,, powders

No Coercivity (H,) / Oe Saturation magnetization(M,) / (emu-g™) Remanent magnetization(M,) / (emu-g™)
A 2456.7 68.4 30.5
B 53783 57.2 33.7
C 5406.6 50.6 28.5
D 5714.4 479 27.3
E 5890.9 59.9 34.6
F 5567.2 58.0 34.5
G 5725.0 54.1 30.5
H 6446.9 68.9 40.2
I 6116.6 64.2 37.4
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Fig.3 XRD patterns of different SrFe;,0,9 precursor

samples

A AL B n] v K,

Kl 4 ASTA] SrFep0,0 FF 50 XRD & 18 AL
1) XRD F#1EWE Y SrFe,0, 19 PDF #rifE < - [El
B 1 W R FRHE R (R R %5 :24-1207)] SrFe 0, F%F
AW LE AT DA A B B T A EDTA 10 AN #4738 %
AEFRA C D ARSI T 2% BT NaFeO, FYFF AR 06 4 |
M A A 7S T RERT AT SrFe 040, WFE 1 ATHD,
FHIE A e 75 ) £ 0 C D B b B0 AT A5 R 1k 11 45 1
A B FESL N B ) H, AR R B e (HL
T 23 Rl Ak 8 BRI U VR R G A0 B R S R R
7 380 38 3 U4 I 0K A I PR T A5 B RE O E BN Ak
B NEO R VI = S B B PSS A A 9 A e A (U1 R A o X
R | I N SR ) H, AR A B

1 1:SrFe ,04
1 2:NaFeO,

B Uﬂﬁll Ullll

2 MLLM..,m,kAM”.

20 30 40 50 60 70 80
20/ ()

Bl 4 R SrFe,0, FE G H9 XRD

Fig4 XRD patterns of different SrFe,0,y samples
2.3 EDTA FAE3%t SrFe,,0,, ¥ a4 58 B9 22 Mg

EDTA S5FPBERRMEE/R LR 1:2 1:4 1:8 Al 1:12
il & (O RE S E G H AN T MIRETERES] T 38 1, R
ALK B B Ak AU 1Y) E TR A R AL 5 | EL A AR Ak
S8R I PN SR A7 R P B 2 EDTA P 388 40 2 e 38
KIGW D  EDTA 5 P IR 940 0 1) 5 1 Lk 1:8 B
SrFe 0 N ZLH T H, N 6446.9 Oe LTI A AL
SR EE M, H 40.2 emu-g FT LU0 G AL SR BE M,
68.9 emu- g™ [F]HF I B d5 | Lo i ARG T3 i 3 F 2
I SrFe 0, PRSI AU ERAE 74.3 emu-g” "7, 5



% 6 9]

IGIEE ERIK SrFe 0, TR IR IR 125 1 46 B R ME BT 5 911

SCHRUR B 1)y A5 R 15 1 45 1Y) SrFe .00 AH EL | Y B2
Wi S8R T 35% , He At ARG AL R AR T 209042
1,
24 W it

AN WG SrFe 0,0 FYTHOUL 25 A8 Fi Ak 2 24
RY PRS- A nRE R S A ES A ST 2R TR N
INGY A DA R 2B B SCHERUSET D SeFe 040 14 45 1) 5
MM, R B AR T AR AT R BRI A
SrFe 0,0 I FE A EDTA 1E 0 4 B it 7k 2 5 #E g
MY B B B T AR RR I O A fE 71 e EDTA 58 | B
VITEVEh BB AT ETR S 4 R B 1 e AL R
Az U IR R AR TRC G, 5 T R O] G I v I v
AT SR B A5 1 43 F LA SRR B 31 3 R I A 9
TE 23 18] ) 46 25400, BRES F 5340 R 28 & 56 i s 511
B+ Ho T SBE B 1 EDTA 76 % Y 15
it B ST R G A W b 2 4 1 R LY B AU
o P R T A A s, AR BR T EOR AT IR L A
PR HES R | B4R T LA 9 45 A O Tl Y R THTBE B
LS [H) P £ 55 K4 B 25 A7 [ B 45 5 MORAN R, DT
AR T RS TEAS (A IR MR (4 T 50 1) — 4k ke ik
MK SrFe 0, FITESARL I —4E L & fTEH
2 ) SRR S

AR T UKL B | RO RUSH D | A A
REALT | AL IR B BRI X S BUIIR T & DA e i)
JEE 7 AR VB K RS /N A R ORISRk ke
T I LR N IAIEAT 1 & R b 1 ST A T AR K
RSE/NI y-Fe,05 fhIRTORL , FEURIB RS I il B2 T8 )
X RSF/INIRL T 5 SrFe,0, SN A2 i 12 g R
/NI AN StFe 0 BERS , SN J7 B AN

B — y-Fe,0; + S

v-Fe,0; + Sr** — SrFez()4(9€HEE'|E )

SrFe,04 + 5y-Fe,0; — SrFelelg(ﬁZ‘?% 11)

T v-Fe,0; N a-Fe,0; BEFAH , B BETE IR
TR B R B, AN SRR AT H & IR BR R y-Fe,0, Fo i
fb, LTI y-Fe,05 R % 5 A4S A B LA Y o
Fe,05, THIEK y-Fe,0; HAR A RILH) 5 SrFe,0, M
iR AHTR] TE R T 5 T AR SrFe,0, # fH— H.
e K a-Fe, 05, W AR AE 1 #7522 — S5 5678 | 58 4
FEAL N PRAH SrFe 0 T EEEC R BT, & SRR be Al
PL3BE G R BR A Y o-Fe,05 BB (T 5 FIE 1K
SrFe 0, FEMEZ M T SrFe 00 BHAR I HR 1, B3¢
R 16T AT SRS TR 5T A Ak L (1 AR R ) IR T LA 4 ROk
T B 45 5 E A B WAk -5 i B m) Ak DT 3 K

TR AR I S RV R A i B [ B B T B M
PEAT H S SRR S T 48 B e 1) T st B o 4% J 0
5% 1/4 DL B WA T RETR

HSLIR 25 R & R SR — W51 A T 24
BT NavBbe e &k NaFeO,,NaFeO, WS H
FE R W PR I A SR DL R R R R T AE SR AR AR
1) NOy U R AHR B AN et 23 52 i =) i 4 Sl ad Uk
Y AE RS S AT OK R T bR & Nat fZ A
NOs~, #MEREE T SrFep04 1A NaFeO, FlH B 4%
AR, A 2l A 3 5 2 IR T LG AR R i
5 R e AR

3 & &

TEAT IR L il # B AR AR Ok g R rp,
EDTA WA T {f SrFe,0,0 SORE 19 HEA2 BEAR, 25
6] — 2 R | 4% 1) S PR NS N BEER L |, A5 B4
PR B BERN A R A A S iR T R T
BEMCH TR R, e T2, A R 4 1/4 L
b, A SrFe 0, B9 A ELT BT 45 2 0E— 20 i 2
R, RV SR A SR A T AT AR BEMTAEAY SrFe 0,0 46
FERFRIAR U P50 2 R L AR R T
o U A = IERREE I SR RR-EDTA B4 Bz ik AH
545  RAHIN TRARHN 30 nm, KR 5:1, A 5L
LT PR ARG A SR B LR A A SR B )
6446.9 Oe .68.9 emu-g™ 1 40.2 emu-g™ BYEHIRGIK
SrFe 0190

SE WK

[1] Jenike A W. Siorage and Flow of Solids, Utah. Eng. Exp.
Stn. Bull., 1964,159~163

[2] DUAN Hong-Zhen (Bt £1. %), LI Feng-Sheng (2= R 4E), LI
Qiao-Ling(ZE T3 3%). Journal of Materials Science & Engineering
(Cailiao Kexue Yu Gongcheng), 2007,25(2):179~183

[3] DU You-Wei (%5 i }). Ferrite (%% & 4% ). Nanjing: Jiangsu
Science and Technology Press, 1995.20~140

[4] Kloubek J. J. Cell. Interface. Sci., 1994,163(1):10~18

[5] XU Hai-Tao, YANG Hua, XU Wei, et al. J. Mater. Process.
Tech., 2007,6:2~7

[6] Hessien M M, Rashad M M, El-Barawy K. J. Magn. Magm.
Mater., 2007,57(6):354~359

[7] Pankov V V, Pernet M, Germi P, Mollard P. J. Magn. Magm.
Mater., 1993,120(2):69~72

[8] Kullarn S. J. Mat. Sci., 1989,24:3739~3743



912 Jd Hl fk

A

&
PN
gl

[9] Jacobo S E. J. Mat. Sci., 1997,32:1025~1029

[10]Haneda K, Miyakawa C, Goto K. IEEE Trans. Magn., 1987,
23:3134~3140

[11]Choy J H, Han Y S, Song S W. Mat. Lett., 1994,19:257~261

[12]Sing C, et al. Appl Phys. Lett., 1993,63:2836~2842

[13]Ardaca R. IEEE Trans. Mag., 1987,5:22~29

[14]Senzaki Y, et al. J Am. Ceram. Soc., 1995,78 (11):2973
~2978

[15]Kubo O. [EEE Trans. Magn., 1982,18(6):1122~1127

[16]HE Hai-Yan ( %% ¥ #€). Ordenace Material Science and
Engineering(Xiyou Jinshu Cailiao Yu Gongcheng), 2006,35

(8):1334~1337

[17]Garcia-Cerda L A, Rodriguez-Fernandez O S, Reséndiz-
Hernandez P J. J. Alloys. Compd., 2004,369:182~184

[18]SUN Yan(#h #&), GAO Ru-Wei(# ¥ ), FENG Wei-Cun
(14 4t #7). Func. Mater. (Gongneng Cailiao), 2006,37 (11):
1733~1736

[19]HUANG Jian-Feng (% &1 %8 ). Principle and Technology of
Sol-Gel (7 f - %t i 7 3. 5 H ). Beijing: Chemistry Industry
Press, 2005.2~12

[20]Gama L, Hernandez E P, Cornejo D R. J. Magn. Magm.
Mater., 2007,317:29~33



