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Abstract: In this paper, the X-ray diffraction ( XRD) and positron annihilation lifetime
spectroscopy (PALS) measurements of iron oxide particles are performed,the structure,
defects and free electron density of nanometer iron oxide particles were studied by using
Jade and Lifetime software to fit the date respectively. XRD measurement results show that
the iron oxide is Primitive Hexagonal ,the space group is R-3¢ (167) ,and the correspond-

ing lattice constants are the length of three basis vectors; @ = b =0.530 42 nm, ¢ =
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1.374 60 nm.The results of PALS measurement showed that the lifetime of the positron in

the iron oxide material has three kinds,which are about 150.7 ps(7,),333.0 ps(7,) ,and

725.0 ps(7;).The main life components are two kinds of short lifet,and medium lifet, , re-

spectively , corresponding to the defect types are the free volume defects of the single va-

cancy size and micro cavity defects,and the corresponding intensity ratio is 1.52,which in-

dicates that the interface defects of the experimental samples are dominated by single va-

cancies.The PALS experiment proved that the shorter the lifetime of the positron, the

greater the annihilation rate,the greater the free electron density.
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Fig.1 X-ray powder diffraction patterns of

nanometer o-Fe,O,
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Fig.2 the experimental positron annihilation lifetime

spectrum of nanometer o-Fe,O,

ST R Y S R A TE FL T B A PR
Lifetime 9.0 2@ AT = F5 il G, %R P 4% 145
FRERBCU S TE TS R A, A AR A A8 /)
RSB RGE AR T IER TR =20
WFFA (7, 7y ,7y) A=A T AR SR 5 (1,
L, 1) N3 1 7R IE R T AR i RHIE S 4L

*1 AEHNEBFERIENFLESH
Table 1 positron lifetime characteristic

parameters of samples

1EHLF I A RS PAOEYES
7,/ps 150.7+2.4 1,/% 57.05+0.93
,/ps 333.0+10.0 1,/% 37.58+0.79
,/ps 725.0+38.0 1,/% 5.37+0.89
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Table 2 The normalized positron lifetime characteristic parameters of samples
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FEFR 2, RS T MR 322 50 ) IE A, =1/m + L/T, (2)

TR 9381, IE 1134 75 i B A% T 47 b iz ke T, =1/A, (3)
TRFE A BT A B AR B O, A 5K EHL 7R AR R R A S Y Ry

=1 x7,+1I, xrT, (1) A, = 1/7, (4)

a2 (1) AR 1 a8 vl DL 3 1 iR/ L /NN
RSPl n=(A-2)/134 (5)

T =223.09 ps
TE L SCa $ 3, 285 R FH S AR BRI R
S HTLEA B B Rk e IE H T 3 A9 1 10 AR A
AR AT AT 3 1F H - ZEGOKR MR AR 1Y
TEBR A, FFR N R 4 7,

AT DA H SR RS R B IR S 1 1 H vl
FHRE n, M ong,n AR REF AL B au, H
la.u=6.755x10" m™ 4 F iR i 1E AL F AT R |
SRR R A A DA S BT R TR R A A
3.

x3 ABMERFEGSHRBEHETEE

Table 3 The positron lifetime parameters and the free electron density of samples
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