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Controllable Preparation and Growth Mechanism of Polycrystalline Iron
Fibers Induced by Carrier Gas Flow
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(State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070)

Abstract: By controlling only pyrolysis temperature of Fe(CO)s, polycrystalline iron fibers with tunable structure and
chemical compositions were prepared by carrier gas flow induced method. The structure, chemical compositions and
growth mechanism of polycrystalline iron fibers obtained at different pyrolysis temperatures were studied. The results
show that polycrystalline iron fibers have diameters of 100 ~300 nm and aspect ratios of 10~40. Increasing the
pyrolysis temperature from 250 C to 700 C, a more integral crysial structure is obtained, and the crystal size
increases from 8 to 61 nm. At 600 °C, polycrystalline iron fibers are composed of sheet nanocrystals rather than
granular ones. However, polycrystalline iron fibers with high Fe mass content are facile to be obtained above 500 °C
or below 500 °C. The growth mechanism of polycrystalline iron fibers is that iron nanocrystals with spontaneous

magnetization self-assemble into one-dimensional structure via the induced process of the carrier gas flow.
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Fig.2 SEM images of polycrystalline iron fibers obtained at different pyrolysis temperatures



272 oMLtk

24 %

A

e EHARASHL, 24 T,=700 CHE 3RS R mHOG I 02l
KET 4 (UL B 2e), £F 4E W 45 805 AR AR 40 [
HT T 0 TR BT R AR D XU AR T, BT LA
B R R R 22 AR AT Ak B SIOUL S # B e R

AN TR RS R B (T) B R4S 2 Ak 2 4k 1 XRD &
LI 3, B PDF R A No.06-0696 A 1,3 > F ZEHFfE
AT 5 08 43 96 AR 0 ST a-Fe (110),(200), (211)
10, CEARI N 3RAS (0 2 SR AT 4k ol T afoRC 4 /N A i
MR AR | 3 ANRFAEIE e A B A N B T,
(T, BRET 4 1) R T R o8 R HURRAE W T 2R
JH 2R (Scherrer) J7 R2 I 387 1 diopr RO) ) Ho g5 2%
WE 4 frs, aTWL K T, TR kRS 7E 8~61
nm 5 FNHER S Y 7,<400 CHF, Sk SERE T, 19
T E I K, Y T>400 CHE, Sk TR 7, 1)
Fhmm R, SRR T 7oA R TR S Fe

=
<
©
I
L. AT
y L S00C
) 400 C
‘ . "
A\ 250 C
T T T T T T
20 30 40 S0 6 70 80 9%

20/ ()
3 AN TR Bt IR A 00 22 R R T 4R /9 XRD 141
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Fig.6  Schematic diagrams of the growth mechanism of polycrystalline iron fibers

prepared by carrier gas flow induced chemical decomposition
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