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Preparation of y-Fe,O; Nanoparticles by Laser Ablation
of Fe Wire

WANG Ze-min, LIU Yong, JI Ming, ZENG Xiao-yan
(State Key Laboratory of Laser Technology, Huazhong University of
Science and Technology, Wuhan, Hubei 430074, China)

Abstract In this paper, a new method of nanoparticle preparation by laser ablation of tiny wire is reported.
Moreover, an archetypal equipment is designed and manufactured. In experiments, magnetism ¥-Fe;O;
nanoparticles are prepared by laser ablation of 0. 5 mm diameter pure iron wire in a mixture of nitrogen and oxygen.
The prepared y-Fe, O; nanoparticles are basically spherical in shape and form chain-like structure because of their
magnetism. Besides, the prepared nanoparticles are uniform in granularity with little agglomeration and the average
diameter is about 19 nm. For comparison, preparation of y-Fe; O; nanoparticles by laser ablation of Fe bulk material
is also conducted under the same condition. Laser ablation of iron wire can realize explosive evaporation of the
target, which is different from that laser ablation of bulk iron target in mechanism and may cause the production
increase greatly. The production rate of y-Fe; O; nanoparticles by laser ablation of iron wire is about 1. 8 g/h under
400 W laser output, almost 6 times as much as that by laser ablation of bulk iron target under the same condition.

Key words laser technology; laser ablation, iron wire, y-Fe;; nanoparticles; explosive evaporation

13 WO Bk R A A BEO B9 304 A %
o | B OB O K R 8

| CBOE TR SOOMA AR E ) gy s ol o AR T AURT
HIBFSEE I TR, JoP HE g b 0T T e

Y7 B H8:2003-04-10; W BB RS B #5:2003-06-24

E&TH:-BEXAAP¥ESL (HE 59981002 FEM H .

EEE N EFEHAI4—) . B, ERA L AEEPHERERABAREBREAZRETIE, FENEFH LS HRM
B4R A BB R 4 O T R AR

* WEBK A AN . E-mail: xyzeng@public. wh. hb. cn



9 3 EFEH F: BOLRMBRLERE »-Fe, O H1K M 1133

Tlf 428 Y B J5 T2 L4 K OB SR T AR S K W . T
B LA B 1 GE A Z R R R, BB RBIRAR /N
43 A5 108 B 25 A 40 R JBORE

AT AR BOG PR o i & 9 K0 R, 2% A
HORP T FE A48 ROk, | TR A FHE M S RIEFE T
RERER, WA TRE-RETIHFAENANER
Bt o5 G BIAR /DN BRI T A AR B 7 2R ARAR Y R T 2 8
REG R BT X5 BG4 49 K08 R 7= 2R R
B, 35 H Texas K29 H. Cai 78 L 8~60 pm
4 3 38 R 4 JB /N IR SR BB AT 5 LA SO TR B | A B
BRAE A /INERE Bl Y 5 ) AR SR T B 0O TR 498 ol —
A B BOR G/ BR , il £ Al BE AR B9 48K B R
SGERFH, WOt el /B i % B9 B A% BE B E K T
o8 1l [R) AR 8 BROIR - Al BB b B B 75 BOME . (EHOR R
M= AR B A KRS R R R EEEF A
TRz 3l A B0 M DUOKS 0 42 1, WO Bk v R B AN N ER
S R RE, SBROLREBHRESR L. FHib, &
TR Hh 2R P 3 SR 06 A B 40 22 8RB 5 B[] b7 92 £t 9
/NERAE R HEHE » LA RE SO PR e ok 40 22 Th o » (3 L 52
TOK G /NBR —FE R A B AR AR, DU R R
D | TR Y D R T R B RE B B AR, R ERIE AN
Kby R B & A [ B, R B KM R B 7= &

2 ERTLHBE

2.1 TWRFEEMEE

B 1 SR ' e ok 40 22 1% 1 2% 40 K B R 1Y R 28
B, 2 ER/DNT 1.0 mm, 5 BE Ik BOEHR %
Tl 40 22 T90 o 5 FL R A B AR JE R R, XN (HBE
A R B b B A R A TR RN - BT O FE Y R B Rk
&, B FRATG AR KBESER BEHA
SMERSEEHGERL. REFE. TUKLE
L2 A — 1R B, AN (H AT v el B OB RE & Y
TH#E , 36 AT A K W BE 32 5 X SO i M e 3R , B R F
— S REH AR &,

laser ﬂ
wire LI
A

explosive
vaporization at tip

el

—_— -
sending direction

Bl 1 Sotbeih 40 22 25 4% 90K 5 R i R 3R A
Fig. 1 Principle of nanoparticles preparation by

laser ablation of tiny wire

i D
vacuum 8 inlet =5 =X .
chamber nanoparticles

collector

. . /
wire feeding furnace fixture

system

B2 RFEERNEA
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preparation by laser ablation of tiny wire
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