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Preparation and properties of nano-Fe; O, and Fe; O, — SrFe;; O,y wave-absorbing composites
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(1. Department of Chemistry, College of Science, North University of China, Taiyuan 030051, China;
2. College of Material Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract; The superparamagnetic nano - Fe; O, was prepared by coprecipitation method. Then wave - absorbing
composite material Fe; O, — SrFe;; O)y was prepared. The crystal phase, microstructure, magnetic property and
wave-absorbing property of the sample were characterized by XRD, TEM, VSM and PNA. The results show that,
when the mass ratio of Fe;O, to SrFe;; Oy is 1 # 0. 3, the saturation magnetization, coercive field and residual

! respectively. It has the best

magnetization of Fe; O, — SrFe;; O are 11.1 emu * g ', 0. 86 Oe and 0. 08 emu » g~
wave - absorbing property, which of the maximum absorption can reach —17. 7 dB and the —5 dB bandwidth is

1.3 GHz. Compared with Fe;O, and SrFe;, Oy, the maximum absorption respectively increases by 247% and

185% , the frequency band widens 1. 12 GHz and 0. 40 GHz respectively.

Keywords:

AR, WA ZE R IR IR I B AR T Kk
FHL. Sy SF R BT, AT
AR A B B TR R S 7 R 1 R D
kL sz 3 7ROk AR AR . 3R
Xof WA R SR 55 04 T S i G L . A S
05 1M U T —E By %M. an 4~18 GHz i Bt
5 TARK IR J . A7 S g I b kL T 3 AR B B
{BAE 2~4 GHz $50BFiv i 1T 0% R0 W 38t 1A ) o8 135 T
KA

T2k AR B — R OB A T, FE HRE AR

coprecipitation method; superparamagnetic; Fe; O, — SrFe;, Oy ; magnetic property; wave-absorbing property

N s B REAAE A WL 5 RE P AR D fE . DA —
i R A I e o L B — Y R SR A AT A IR IR Al
2L MR A R AR A5 R Ao o R G 15 T A R e 3
I LR 20 K 525 1 k] R 2 ik DR X — [R] B IY
HRAERARST L B S e v VR AR BT AR AR A
PR PERE SR T —ANBT A I AR . BN BT BRI 5
[ — A2y

K Fe, O DU A BE M, UHURHE . KW
ROV A T R R RO SR A ORE L O R
ZRIRENCREE R S N3 €2 N S N TR NS PN

KB MFE B 2011-12-20; KRS B 2012-02-02; MK HARATE: 2012-10-11 17:23:46

) 4% B R o4k . www. cnki. net/kems/detail/11. 1801, TB. 20121011. 1723. 013. html

EEWH: BXARF ¥4 (20871108, 51272239); INVHH H4FE R =542 (2010021022 - 3) 5 111754 & A5 2= RHE 10 H (2010115)
BREE: 2%, L5, 288, EBETRF . FREMENH & K7 E-mail: giaolingl@163. com



SAE, % YK Fes Oy & Fes Oy — SrFer O R 5 A M4 B ] 45 2 M BE « 131 -

(R F RS ik Fe, O, 19l 48 7 45 L U VE
VR VRS R RN L KHREDY L B Rt A
Horpr, IUTTEE B A BARR S AR =PI
UL FIERE AT #2550 Rt . AR SR & SR AL L9 i
il & B A R P A 48K Fe, Oy FRRTT T AN
FEIR LR Fe' ™ 5 Fe’ ™ X ok v RE ) 2 W 5 7 1t 4%
fili b SRR 26 % 1 Fey, O — SrFe, O G
khs e 0~6 GHz JRBLVE [ A . B (A i g g 1
1 A RSO $ 98 . B MR T — B R
M e P RE

| KBRS E
1.1 Fe; 0, E‘Jﬁﬂ%

Wﬂ*ﬁﬁﬂ@ﬁ*ﬁ% FeCly « 6H,0, ﬁ%’]?ﬁ
Fe " 5 Fe® BRI M 1+ 3, 1+ 3.5, 1+ 4 FREU

Praf FeCl, « 4H, O, R LLE P FHSAR A T 100 mL

ZENK R R R T B B 0. 05 mol/ L,
B ZE S T PPk LAE 30 CTRHH 2% &
i IRA S )G g% 1w Hoh i in NaOH % i 2
Vv pH (E R 10, #4375 0 B Dy 50 °C
fEIR RN 1.5 h Jg m o A b SRR A, 4k
S 0.5 h L, BRBHE=ER. K5, A
WERRTE SRR AT P ) AT e % 2 pH R 7. B
J& s B BT A5 8] Fe, O #RAA .

1.2 SrFe;; 0, B &l &

P BESCHR L1830 Jr s s AR — 2 i e AT 4l i
Sr(NO,),, ¥ Fe 5 Sr FE/RIL N 11.5 + 1, FRE)>
Mrafif Fe(NO,), » 9H, O, ¥ T 30 mL ZEM K,
FERE TP FERS LMD, 2 8 R e E T
SFBRERL N 1 1 IMARER. REHSE
MK pH A 6, RS2 mABidE 2 h 5, 155
RIEWA BT . PR BEAE A T 90 °C T 12
h, S5 B Hi A1050 °C 3k i bt be 2 b, BIAS
% SrFe,, Oy B i
1.3 Fe;0, —-SrFe, 0, ES MR H &

FREL— 5 1t i) SrFe;, O 3 T 200 mL ZE {8 K
o, TREIBERERS EOnAASERE 20 min J5 . B ILEA
MEFE L R R AL B 0.5 h, I L SR 24y BT K
R & Fe, O, 19 Fe'' 5 Fe'' FefEBE R I (1 ¢
3. 5) FREL[E & FeCl, » 6H,0 1 FeCl, « 4H,0,
B MRS P 2 58 W5 5 %A SrFe, O K
WIRG A, 4 BIER G W T Fe, O, 5 SrFe;, O
i 1:0.1,1:0.3,1:0.5, IS FIZES

W, YR F) 35 CEE, ) s i NaOH % WK
W pH R 12, 4k 2 50 C i+ S
2h, ARVH, FREYACBEREIE AT 7 Wy R AT Uk 4
ZpH N7, Ha. W HERNRNT IR Fe, O, -
SrFe,, O B ¥}.
1.4 RS RE

FHHZAFE% D/max - rA B X SR 77 41X (Cu
i, K, T4 BURP A UE P, A=0. 15418 nm, #
HE 40 kV, $EH 3 200 mA, 2 H,. P K
0.02°, A HAE 4°/min, FHIEHE 20°~80° 43 HE
SR SR s R H 57 H - 800 3% 5 B 5 18 e vt
B il 1 S TR 45 A AT 4 B s R RS O K 2R A T
HH — 10 R 2 A% 5 w5 11 X AR S R AT 0038, 75
FE ol I T T4, R 5 LR R 1 5 R e ot A B
F A PR J A2 77 i PNA362X 7 4 4 W 25 43 BT
ASOR A i W2 8 PR RE HEAT 4347+ % Tl A5 B A il O S
5 R HEARORE 25 500 35 7+ 3 ARG, BN
60 C IR IR . ARG TR B RE SR FE ) 3 mm
A B A T A L ey s R S D

2 #RE5iTiE
2.1 & XRD #1 TEM 9 #f

B 1 A FEE L Fe, O, — SrFe, O B & 4 8
) XRD 3% K. M4k a /] & iy, H &0 g% 5
Fe,O, PDF #7# K B (PDF No. 19 — 0629) 5 4> W)
G R Y N Al ST T A A S R Y
Fe,;O,5 WHlIZk e il & i, AN 15 SrFe), Oy
PDF 45 F (PDF No. 24 — 120D 52 & W) 4, £H
JIEAR 7= 1 R S 7S A R RS A S5 R Y SrFe, Oy
M Fe,O, 5 SrFe, O TR 12 0.1 B, HA& A7
S5 Fe, O, fi7 506 007 B AR ), (H AT 565 58 3 A0 X6 Ik
59 M Fe, O, 5 SrFe, Oy T R 12 0.3 BF, H
& FENT RS Fe, O 77155 W A7 B ARE] . A7 5158 B
HE— 2555 . (AWA SrFep, O TS IEH B, H2Z
TS0 PR 55 . F AAE S 4548 TP A WGBS A R 40 1
s SR8 A F B s Y Fe; O, 5 SrFe;, Oy it it
ek 1: 050, Sk c #HEH . H SrFe, O BIRTHT
SREERE N, 2 Fe, O, BTSN B S5 RA
B .

UeAh, ER R LAIE B, & A AR ST B
W E), U] Fe, O R 0 kg W8 E S©°° &%
WAL & A TR, XORE S ST 0. 144 nm) B
TFREKRT Fe'' (0,074 nm) B 12K 42, 45 52 & k0



1—Fe,0,
2—SrFe ;09

Intensity (a.u.)
ﬁ [

20 30 40 50 60 70 80
20/(°)

Kl 1 FesOs 5 SrFe; Org AR Jf it H Fe; Oy — SrFei2 Oq
A& EHY XRD 35 E
Fig. 1 XRD patterns of the composite material Fe; O, — SrFe;2O1g
with different mass ratios of Fe; Oy to SrFe;;Oyg
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Fig. 2 TEM photographs of the different samples
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Fig. 3 Hysteresis loop of Fe; Oy at the different

molar ratios of Fe? © to Fe?!
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Tablel Magnetic parameters of Fe; O, at the different
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Residual

Saturation
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1:4 13.1 14.4 3. 00
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Fig. 4 Hysteresis loop of composite material Fe; O, — SrFe;; Oy

with different mass ratios of Fe; O, to SrFej» Oy
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Table 2 Magnetic parameters of composite material

Fe; O, — SrFe;, O, with different mass ratios

Saturation . ) Residual
o Coercive
magnetization,/

field/ Oe

Mass ratio of

N magnetization/
Fe; O, ¢ SrFe;»Og9

(emu-+ g ) (emus+g 1)

1:0.1 10.0 13.8 2.30
1:0.3 11.1 0. 86 0.08
1:0.5 11. 4 13.6 2.46

2.3 MmBBGRIERE ST
Kl 5 R AN i Fes O, — SrFey, Oy 5 A 41 K

Return loss / dB

=205 ] 5} 3 2 5 3

Frequency / Hz

Kl 5 Fe; Oy 5 SrFei2 Ong AN[A]Fi & kb Fes Oy — SrFer Oqg
SRR I R i £
Fig. 5 Absorption curves of composite material Fe; O, = SrFe;2 Oy

with different mass ratios of Fe; Oy to SrFe;» Oy
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Table 3 Wave-absorbing properties parameters of
composite material Fe; O, - SrFe;; O,, with

different mass ratios

Mass ratio of ) Covering
Absorbing Peak —5dB
Fes Oy ¢ . . frequency
peak/dB  point/GHz bandwidth/GHz )
SrFe;2 Oy domain/GHz
1:0 5.1 4. 30 0.18 4.20~4. 38
1:0.1 12.7 2.48 0. 60 2.13~2.73
1:0.3 17.7 2.83 1. 30 2.13~3.43
1:0.5 6.7 5.03 1. 30 4.13~5.43
0:1 6.2 4.63 0. 90 4.13~5.03
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