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Effect of Doping on Morphology and Properties of Rod-Like Nano-SrFe;,O0

LI Qiao-Ling® CHANG Chuan-Bo WANG Yong-Fei
(Department of Chemistry, North University of China, Taityuan 030051)

Abstract: FeCl, was used for preparing needle-like a-FeOOH intermediate by chemical precipitation method. Then
the needle-like a-FeOOH was enwrapped by the complex of the citrate acid and Sr** by citrate acid method. The rod-
like nano-SrFe;;0,y was obtained after the calcination of enwrapped a-FeOOH precursor. La** was doped into the
nano-SrFe ;09 in the coprecipitation processes and sol-gel processes, respectively. The phase, morphology, particle
size, and the magnetic properties of samples were studied by XRD, TEM and vibrating sample magnetometer(VSM).
The results show that the rod-like SrFe ;0,9 with an average diameter of 40 nm and the slenderness ratio of 15~20 is
obtained by the combination of the precipitation method and citrate acid method. It is also found that the rod-like
SrlaFej; Oy obtained by La doping in the precipitation process is with smaller particles and higher slenderness
ratio, x values higher than that by doping in the sol-gel process,resulting in the increased shape anisotropy and
magnetic properties. As x=0.15, the optimum coercivity, saturation magnetization, and residual magnetization for the
samples by doping La in the precipitation process are 6 179.10e, 65.7 and 38.4 emu - g™, respectively. As x=0.2, the

maximal saturation magnetization for the sample is 67.3 emu- g™, and the coercivity is 5852.7 Oe.

Key words: rod-like nano-SrFe ,0,; doping La; slenderness ratio; magnetic properties

WA F391:2009-11-25, W i ki F 38 . 2010-02-27
E % 1R 754 (No.20571066, 20871108) % B3 H |
EIREER A E-mail : qiaolingl @163.com, Tel :0351-3923197
W AER IS A 44 W B HEETT ) AR R AL A A



770 K OHL 2 % iR %5 26 %
0 5| = (2) FREL—E Y E ik A H1HY o-FeOOH # T2

M-F 7S A & Z B R AN AU T AR R R A | ik
JIZ MU T O R | G R A B I SR AR
T R SRR () R T G R Ak R B R 1)
&Sk F B TR A B RS JESL 85 DA
KBS or A IR A M RE 0y e |, B R
AR A 25 F P Ak A R | kAR KNG A L
SIZ TR S ey S BT EUE, S R RE g7 F i I
BRAS F B FARIRBIF 5 WP AL 1 S R FH AN B o
2 ) S P S AR AR R LA R 0 R Rk il T 4 B
AEMEZ A2 — B8 19 2t 70 4848, A M5t &
PR INAG 1 ICEK La*Fad 4 J8 70 E Co ] LU =
ISR R PE R R PERES, R TR L G R 5 A
MOEL, WA 5 9IR L HA AN [R5 1M B
B Yy e A6 RS2 BRI A (BT s B A ER S A G fy
MBS S SOE ) & R 1.2 S 2e 2 onfh
FEFRAEAL Ty 0] K R | H SR 32 = 25 G W PR RE A
T AR AT EA O 5 PR L0 1 P B SR 3 VR A
A 1 ) 28 7 AL HE L UTTE IR 4 R A HL Y K iR
I sol-gel 1112 BRI Ry AGE R VA4 Bk B A
Al 00 gk Bt DL K B EL MR AR H X T
SrFe 0,0 WK R il & iR | H— KA LTE
10 AN K A2 B It 15 09 i A WA |

A TA R A 24 DU TE A7 R R 1 il 2% T K A%
FE R T 15 BB IR A M-B S A i 2R 90 K Ak AU IR
IR IERE [ AE DLTE RNV A 2 AN A TR
FEH X SrFe 04 #HA1T La®* B 24453 T SrLaFe, Oy
(x=0.05,0.1,0.15,0.2,0.3), I RGBT T IR
K SrFe0, MITE B T 20 LA S La® HUAR 90 XA 5 TR
S, WA LA K R PE BE Y S )

1 SLIEEH

1.1 ZWHZE

(1) FRE—E 1Y FeCl, AN 1 ¢ RO B IF
& SrLaFe;, Oy (x =0,0.05,0.1,0.15,0.2,0.3) & Ht
La(NOs);- 6H,0 ¥ T 2 1 25 85 oKk v 75 1 ) B b
ar B IR e IR, [N AR R NaOH
T 80 mL MIZE IR K T FERE I BEFERS L hidk 258
VR K NaOH WG] FeCl, ¥, FHE
£ 40 °C,TEIR RN 12 h, B0 8 FH 28T oKk
WUUUE , A BRI B b, T A 80 ¢t
PRAT B4l 5 La* B 24 51K a-FeOOH HrAIA

B KT SRR 30 min, A0 0 B Y L ()
Ing,=8.5/1 FRIUAE it 1) Sr(NOs), ¥ T 1 i 25 8 1K
o TERE IR AR EONAAIE P R S IS R AT IR
HEE TR LR 1 AR RS
¥i5) 5 0K AT pHAAES] 6, 4k2hn$4 4 $F 48 7%
MZE KB 10 mL A2 A7 T8 U I, 4 15 IR A8 A Bt 72
Vit S UG 19 a-FeOOH Bt Ak S2 THe bk s -
IR P VI AE a-FeOOH 2% 18 TP J8G5E Iy 1 |
BEIKCAE 90 CA2 AT 1T 44 v T 1 A5 i B AR RE
W T B T B g b e =S UR T AN DR BE R 4R
%€ 3 h 132 SrLaFe;,0,(x=0,0.05,0.1,0.15,0.2,0.3) k¢

=]
HE 5

3) FHERI—E &N LR LB LW o
FeOOH # T fe K& 1K il Z % 30 min, %
Wy o B Y H (ngenn)/ns=8.5/1 LA K ny/ng=x/(12-x),
FRIUE 519 Sr(NOs), 1 La(NOs); - 6H,0 % T & i
B K FERE IR Ik F R R |
FrG R 5 SR A B T W B 1 5 0 FEO 11, AT
B, A DL S A AR T 3R rh s UK
AR BE N BERE 3 h A5 8 SrLaFe o, 040 FE A,

1.2 HERFMESWK

FH H Sz H-800 #Y 37 5 i B (n 4 H R
150 kV)XFHE i ROF SOE SR T RAE ; FH H AR H 2 D/
max-rA B X LTI (Cu ¥ , Ko ST R 08 D%
UE U A =0.154 18 nm, I H JE 40 kV,
200 mA A #E A DK 0.020, FHH # 4°-min™,
FHEIE [ 20°~80°) 531 FE i B9 AH 4544 5 R FH e o K
S PR HH-10 BPR S A & 8% 58 1 X FE & 2E 47 0
R, A5 AR A B G T2 R LR

2 SRS

2.1 #IRYK SrLaFe,, 0, FIE 57

FIFH X AT S (XRD) %R i 16 4 40 2517 53
B S5 TR KR 2 FEL 3, B 1 A2 e -#r
iR N S 7 Ol Ll 7 NI DAY & R INE /S
SrFe 05 1 XRD &, EIH LM XRD FH1EE S o-
FeOOH 1 JCPDS #5 #E K i (PDF No:03-0024, &l
br 1 1 R BRAE R a-FeOOH B FEMEIE) Fl SrFe 040
1) JCPDS #5#E K F (PDF No.24-1207, iR 2 19
PRUER 1 SrFe 040 O FFAE I6) 5T EL AT LA Y, 38 ad 1k
S VTE I & 1 LA S 2619 o-FeOOH , [ B Hy 5]
AL AP IR LS WIS T 800 CHR GRS il A5 it



553

PIGR A B BARAIK SrFe 0,0 TE 551 FIE RE Y 52 1) 771

) XRD i BT B 1Y a-Fe,04 457 1iF 16 DL Je /b
Y SrFe,0, MURFIEIE | B & MBI R 1 i — 20 4R
L, YR E TR 900 CHY, FES Y XRD Bl 5
SrFe 0, MR HERI L8 2 EH A, BR T4
StFe 0o K 2 MER-EE RSP B LG T
900 °CHB ke 5 il 15 1Y SrLaFe, 0 # 5 #9 XRD &,
3 M UTTE L FE P48 4% La™)a il 25 09 v (B 44 DL & F
900 CH& e )5 15 1 SrLaFe,0 FF i 9 XRD K,
Tl % 3 e — 5 Jied 3 R TR B 4R o A5 Y SrlaFe, O g(x=
0,0.05,0.1,0.15, 0.2,0.3)f% XRD EI " 51,24 » /N F
0.2 B A 5 461 SrFen0y, 4 2 =0.2 BFFE & Y

52 1: a-FeOOH  3: a-Fe,0,
2: SrFe,0y 5: SrFe,O,
2 2 9 22 2
2 2 2 1000 C

‘M L 900 C
5

33 g0 C

1 ANBZEWN DA SrFe,0, 5 1 XRD
Fig.1 XRD patterns of precursors without doping

(intermidiates) and SrFe;,0,9 samples

2 2: SrFe;,0y
4: La,0,

P2 W B R P B A5 H 4 1Y SrlaFe,, 0,
FE &L Y XRD
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A: a-FeOOH precursor. B, C: Citrate acid enwrapped a-FeOOH calcined at 900 °C and 1 000 °C, respectively;

D, E, F: La-doping during precipitation process with x value of 0.1, 0.2, 0.3, respectively, and the sample calcined at 900 °C;

G, H, I: La-doping during sol-gel process with x value of 0.1, 0.2, 0.3, respectively, and the sample calcined at 900 C
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Fig.4 TEM photographs of SrLaFe,, O,y samples obtained by different methods
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Table 1 Magnetic properties of the SrLa, Fe;, O, obtained by different methods

Saturation magnetization Remanent magnetization

No X or Temp. Coercivity (H.) / Oe (M) / (emu-g) (M) / (emu-g)
SrFe ;0 800 °C 4724.6 483 26.9
900 C 55755 57.9 349
1000 C 5323.9 60.3 36.1
doping in the precipitaion process 0.05 57553 59.8 35.7
0.1 6044.5 62.4 36.2
0.15 6179.1 65.7 384
0.2 5852.7 67.3 414
0.3 5687.6 60.4 35.8
doping in the sol-gel process 0.05 56474 58.1 354
0.1 58974 59.9 36.3
0.15 5726.7 65.1 37.9
0.2 5674.7 63.9 37.7
0.3 55235 58.4 35.5
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