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Preparation and Characterization of Magnetite Nanoparticles
with Various Morphologies by One Method
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Abstract: Magnetite nanoparticles with various morphologies as sphere, cube, regular octahedron, irregular poly-
hedron, triangle and irregular grains have been successfully synthesized by using only one preparation method
with FeSO,-7H,0 and NaOH as starting materials. X-ray diffraction (XRD), scanning electron microscope (SEM)
(VSM)

shape and magnetic properties, respectively. The results show that all the as-

and vibrating sample magnetometer techniques were used to characterize the as-synthesized magnetite
nanoparticles for their structure,
synthesized magnetite nanoparticles, are well crystallized and can be indexed into spinel structure. The saturation
magnetization of octahedral magnetite nanoparticles is 86.56 emu-g™'; the remanence magnetization and coercive
forces of octahedral magnetite nanoparticles are 10.64 emu-g™, 138 Oe, respectively. The possible mechanism for

the formation of magnetite nanoparticles with various morphologies is suggested.

Key words: crystal growth; magnetic materials; magnetite; nanoparticles; morphology; mechanism

R TR, L 9 7 VA A TOVERED BEL A
Ao R AT figp T3 10 K PORIIRE B X ST vk AR

AR B PEREA SURER T HAL 220l 0, ik 5
HOREF 1) 45 74 FNE 550 U0 AR G, 4 K 22 B4l K bF

ToH ) S5 48 FIE S0 2 e s N P RBP4 oK

FEBH S5 FE SRR DT 5T, O 2w AR R 22 A

G T R R 2 08 A Sy —F Iz i T B

Bl GO SEA R il A REmAR R MOE m T RS

MBI EZ AR, 9K Fe,0, FIWFSE— EHZ 212
Wk B 481:2006-03-15. W& ofi H 41:2006-05-22.

[H R [ R Bh 24 3 4 % B 55 H (No.NSFC20471008)
*HIREC R A, E-mail ;address: ztlbit@bit.edu.cn

WA T3 U AR RO BT 1 R B A

THH Fey O, GKBL TR Z N BRIE S ERIE . Wu 2
it P 37 8 B K R 8 T BE AR FesO, 4K
KL, Chen 5] 2R & M T8 15 P ), 66 48
WVLTETE BN B LT FesOp 2K . A TAER I
PCTTETE | AL ™M P i B NE ) T 255 e A B



- 1264 - kol A

5202 %

RIEHEPEF RO , &0 T BA ARFIESE Fes0,
AR AL VAR R DU A AR 2
TR = A TE AN KL Ok 25, 8 H N THNA Fey0, 4
KoREg, HAEARALN e Th G AT, 45 b R4 HAT 5
P SEFRATHTT,  H R R LB ORI S
Fe0, KK HYHIE

1 SEWES

1.1 ik FIFA{L s

i 7 . FeSO, -7H,0 (A.R.),NaNO; (A.R.),NaOH
(A.R.),H,0,(A.R.),NaNO,(A.R.),

A R X AT HH-XRD (Rigaku D/max-
2500,Cu Ka,A=0.154 178 nm, 8 JE 40 kV, € H
it 150 mA , HH 3 % 10° - min™); FH 5 7 W U -
SEM(XL3C S-FEG)(Jin# fi = 10 kV, B+ H 5 K/
3.0, H25 JiE 5107 Pa); % 2l FF i 14 58 1 F-VSM(VSM-
155, %),

12 ZHSE

M A ST L BR AN E - o 100 mL 2 mol - L7 Y
NaOH & & T 250 mL =S, K 1 I 2 1 2
ME 95 C, fEA R T 100 mL — & W JE Y
FeSO, V&, LA 6 mL-min™ 093 E , 2 # i A 2
NaOH ¥ W, 300 i P i n 56 B 5, 58 40 4
$£ 5 min, 8 2 FL A @0 Fe(OH), B M, 4R 5 ¥ 1k
2P NaNOs W, L 1 mL-min™ #4385 | 5] 8
AT R B N 58 NaNO, 3 W5 |, AR
AR N — E W A] 3 h, 15 5 200 2k i, 5 Bk
SrEJE TR REATIE B E MK SRR S IR,
80 CH H.%5 T/ 48 h, 15 il F

2 FHIRImEME R

21 WAL

12 il £ S AL ECRE 9 XRD &, XRD B
FRIE WS Fe,0, A5 (JCPDS : 19-0629) 1) 17 4 i 5¢
5, WIS EA R AN, RETE
20 2 0°~90°Z 8], Fe;0, [T A T 155 y-Fe,05 1
TS AR RN (H 2 AE 20 N 0°0~90° 2 ], X FERY
XRD %A H B y-Fe,0, 1) 221,210 1 213 H51iF
Wi HARE Y XRD A5 59 45 1 19 d 165 Rigaku
D/max-2500 17 S A E S AR UE Fe,0, 19 d fH T
Sy, L AT AW E IS 7= o0 Fe,Oy 1A J2 y-
Fe, 05,

5 Fe;0, MIARHEIEA L, 30RE A9 XRD 77 5 i B

14 000 =
12 000
10 000
%
5 8000
£ 6000 - 2
g S
E 40001 = @
2000 = a 8 oa
. M g 3
0 N WO 1 bty oty
2000

0 10 20 30 4'(;6/(_:,'? 6 70 80 90
K1 B Fe,0, 49K 1A 9 XRD 8]
Fig.1 X-ray diffraction pattern of a typical
magnetite sample
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Fig.2 Effect of concentration on morphologies of magnetite nanoparticles
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Fig.3 X-ray diffraction patterns of the magnetite samples
synthesized at 0.1, 0.2 and 0.6 mol-L™
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Fig.5 Effect of oxidizer on morphologies of magnetite nanoparticles
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Fig.6  Effect of reaction medium on morphologies of magnetite nanoparticles
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Table 1 Morphology and magnetic properties of magnetite nanoparticles

Morphology Spherical Fe0, Cubic Fe,0, Polyhedral Fe0, Octahedral Fe;0,
8./ (emu-g™) 80.27 89.01 89.16 86.56

8,/ (emu-g™) 261 5.90 4.99 10.64

Hc/ Oe 33 62 67 138
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