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Abstract:
P (St-co-AA)/Fe,O; core-shell particles in nitrogen, which were obtained by controlled hydrolysis of FeCl; on the

The monodispersed magnetic Fe;O, hollow submicro-spheres were prepared by directly pyrolyzing the

surface of template particles. The structure, composition and magnetic properties of those hollow spheres were
examined by transmission electron microscopy(TEM), field emission scanning electron microscopy (FESEM), X-ray
diffraction(XRD) and vibrating sample magnetometer(VSM) etc. The results showed that the monodispersed Fe;O,
hollow submicro-spheres with even and compact shells were produced since the Fe,O; shells were deoxidized into
Fe;0, by the pyrolysates decomposed from the polymer cores during heat-treatment in nitrogen gas. The Fe;O, hollow
particles showed saturated magnetization of 50.91 A -m?-kg ™, remaining magnetization of 3.97 A -m”-kg™ and
coercivity of 2.33 kA -m™ at room temperature.

Key Words: Fe;O,; Hollow sub-microspheres; Pyrolysis-deoxidization; Magnetism

UTAER, Bt a5 R BN 2 D MRS 1R T A
BB R SR, Hh T A, FER TR, AL
RO R B AL SEIE IR, TEAP R B AR
S 2O BORBIWT O ELAN R AL H A
] B 2 U AWOBR A8 5125 2 A R 0 A AR AR 0%,
R H 10 A B T A B A R KA I 5

BEJE Al 5 S5O0 s miAS 2 1)z AR AT R
Mk e 2 il & T 2 M aE Ay . sk
BRAUMARZS O R,

Fe, O, KA F R —Fh i I REVER AL, TR
AR T B AR RS, A L . SR8 24
W I Ay S0 T RAT T2 B . SR, TSR0

Received:July 18, 2007; Revised : August 28, 2007; Published on Web: October 11, 2007.

“Corresponding author. Email: guanjg@whut.edu.cn; Tel: +8627-87218832.

VR FAELINELS(101049) U H TRHHLLMLTE A A (NCET-05-0660) .863 H-%17 H (2006 A A03246 1) F [ B FEREFHIFIH H (D1420061057)% 1l
© Editorial office of Acta Physico-Chimica Sinica



No.12

IR PSR- 18 S ] 46 BB Fe, O, T fR s Do Bk 1959

SEFIY Fe O, Hr 125 B K, FL R i BUNE SR BRI, BR
il T — 2 A R, DR AT DR L A B FesO,
A 5 FIER AR T8 Fe,0, 25 OBk,
H AT, 5520 T Bk /Fe 0, 1% 5¢ ki1 #B e 1 i el
ZH 2055 K A Fe* Fl Fe™ TR & IR IR 91 4%, SRS
T 1o FAA B B A P A 14 ST A L R . R4
I [ 28 S — A B TR A R, A T
A2 F= (AL - 0 - A B AR, K i h R S e A
AR SR F K AT, 5 0 2, il 5 i RE i
MR R AR Z, 3 A B R rh 5 5 e A ik — 2 1)
AR, AT 2P B R AR RN Sk IR A
Y.

ARSCLLHL— 1) FeCly kIR, FH Fe™ 7 50 HL
R OK O - -G BR ) [P(St-co-AA) AR AR R - 2R THT
IR IR, JE I P(St-co-AA)/Fe,O, #7e ki1, SR
W HAE N, IRBE T UEAT BB, 1) L P A2 it A
HA PN T B9 PRSI RE J1 722 Fe,0, i8N
Fe,0,, 138 55311 Fe,O, A as O BR. i FIHLATIRY)
SR 5E 2 b B— 1) Fe,0s, R kG T 52 )2
TR 2SR B DT B8 EE AN ST AN TR kA B i
TRAY. A B JEORBEMY, Jy ik T B, il )y (8.

1 SLIEEH
1.1 i #H

AN P(St-co-AA)ICRLFLIR, F I, [8] 5 i
H 0.5%, kitz A 300 nm, FKIAFRIE S 54 3.47 mmol -
g7, LW pH fEH 4.6; =51k (FeCl, - 6H,0), 43 #7
afi, [E 25 8L EL AR A FRA R L= Al 23 T
IK(ZHK); B, 4 99.99%, s IR AR
AFRTTAEA .

1.2 LR
1.2.1 P(St-co-AA)/Fe,0, # 7% A1 F 9 4 &

# 200 mL 58T P(St-co-AA)FLIE A 500 mL
1) = FURE T, FEMLBEFE T IR 80 C, AR5 &
IR J9 0.1 mol- L™ i FeCly 15K, T4 in5¢ 5
JEURSEIMIA 1 h, SR IE R H B Z 0, #E 4000 r-min™
R B0 10 min, 355 B2, ¥ 25 1ok 10
BRI FRAE 60 CF T4 24 h, HFE E kAR, 153
P(St-co-AA)/Fe,0, ¥ ki 1.

122 B# FeOy THZ QK # &

¥ EIRFIA ) P(St-co-AA)/Fe,05 #5 ki THA
PAL I, AE N, AT, B4 Comin™ B9 FHE
FTIF5) 450 T, PRI 3 h, RIFREY R 2= H (25

), 13575 D45 ) Fe,O, WA AS D BR. FEFAL HL
FEFFARZELL 1T Leomin™ (3R ) A N, B E
AR FR5E A B 2 R (25 O).
1.3 Mk FE

L S-4800 B kA4 HL 45 (FESEM, H A
H 3723w\l F3THLE 5 kV)AT H-7000FA 335 5 i 5%
(TEM, HAH 3728w, i i e 75 kKV)SLES S50
P(St-co-AA)FLIEHL T . P(St-co-AA)/Fe,0, ¥ 5% Hi 1
DI Fe,O, 25 O HMER I R TS Z540 hifd FIRE R 5
1k STA449C/G BIZEG I3 AT (18 5] NETZSCH
28], Ny AU, THEEER 10 C - min ) B 7e kb 7
FIHERE K FH DIMAX-TITA B X SHRATHMY(H 4%
FRAEN ], AR 2 F 20 C, LN 35 kV, B
30 mA, >R Cu # K, 4k, K 0.02°, FHEE N
10 (°) *min™") 43 % 5 H - F1 2 0 SR B4 B 4 5 38
i Model 4HF VSM I gh#f i #% 5% 11 (3% [l ADE 2
w), RIS R 20 €, WA EE 0.00°)0i Fe,0, %5
DRI FRRETERE.

2 HBRE5ITR

1 R P(St-co-AAYBMARL T . P(St-co-AA)/Fe,04
SR T LA Fe,0, 25 0o il BR 1) 385 5 i B3 R i & 5
P B E A B E 1) fE 1)l LUE H, P(St-
co-AAVBEHURL F-RiAR 5], RGN, BB R 4T,
HAAZA 300 nm, AT A7 A 550 Bk i H R
AL — )2 Fe,0, WAL e R+ J5 (B 1(c) . (d) ),
FOYBEA PR REASAR, (B3 A KRS, thaB S el
PIE HH A Se 450, B4R 7E 340 nm A2 A7, SRR
FHPRARAR L AT A1, HAS )2 R EAE 20 nm A4y Lt
Yy R ARG e B 7 ml A 7822 —2E 10-20 nm
) 2N DKL~ S50 b A0 AR B ARORE 3R THDE B, 4n
Bl 1A AR FTORE RS,

FERE TR T Rl £ B eh, 24 Fel i i 136
k1 80 C .pH {EK 4.6 [RHR 7 2L H I, S
RAEIKfRAE Y Fe(OH), T IE. 5250 W, P(St-co-AA)
BEMCRLFFEIZ S5 T 2R 1T FL R —66.57 mV, R
7 17U ; T Fe(OH); 1A HE I 45 HL S0 7.1, J zeta HY
(. 7E pH=4.6 5} 2 38.31 mV, Ffi 1FHL. B TR
K55 Fe(OH), ¥ 1] 1) i B AR B4R, TR AR
B Fe(OH), i M i [l SRR J&] Bl & 2R 32 8%, IF
H A FLERE WK TE 805 1 Fe,0, TEAZ, Bl 45 7K fif
FIER A WTiEA T, 5 #8102k 1 Fe(OH), 5 B AE
AR J BRI 7K (8 A6 i 1R B Fe,O, il b



1960 Acta Phys. -Chim. Sin., 2007

Vol.23

54800 5.0} mmj‘n.cns 7.

1 P(St-co-AA)EHHIF(a.b) . P(St-co-AA)/Fe,0; &= F(c.d) Fe;0, i i F (e f)RIESTERE

i -

iR Y P
; T 4

3 S, iy
84800 5 0KV M %40 Ok SEU) x

¥

o

MipxSABBEER
Fig.1 The TEM and FESEM images of P(St-co-AA) particles (a, b), P(St-co-AA)/Fe,0; core-shell particles (c, d)
and Fe;0, hollow particles (e, f)
The insets in figures d and f are the magnified images of a single particle.
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Fig.2 The XRD patterns of P(St-co-AA)/Fe,0; core-
shell particles (a) and Fe;0, hollow particles (b)
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Fig.3 The TG-DSC curve of P(St-co-AA)/Fe,0; core-
shell particles tested in N,
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Fig.4 The magnetization curve of Fe;0, hollow
particles at room temperature
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