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Sudy on the Sructure of Fe,O3 Xerogel's
by Small Angle Xray Scattering
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Abstract : Smal angle X-ray scattering(SAXS) with synchrotron radiation as X-ray sourceis
used to study the pore structure of Fe;Osz xerogels prepared by 0l-gel procedure and then
heattreated at different temperatures. By andysng the distribution of diameters of the
pores, Pecific surfaces and fractal behaviors in sanples, the characters and mechanisms of
pores growing are discussed. The results show that the poresin Fe,O3; xerogds are polydis
perse and the structure of the poresis massfractal. With increase in heat-treatment tempera
ture ,the average sze of diametersof the pores and the dimenson of fracta of Fe;Os; xerogd's
are increased , whereas the scale range possessng fractal behavior become narrow.

Key words: smdl ande X-ray scattering; Fe,Os xerogd's; didribution of pore dameter ; fractd sruc
ture

:2001-06-13; :2001-08-20
(19629 ,



540 36
(Fe03) Sp = 4P(1- P) g (2)
t K Porod P
(231 Q
_r "2
- ,Q_J'O h21(h)dh
Porod , Porod
K [4]
1.3
[5]
D
X (SAXS9) D
[1] X
[6.7]
SAXS
X I(h) = Ioh™® (3)
21(h) s o a 0
_ 4
3<0 <4
Ds=6-0; 0<0<3
, Dm =0 Ini1(h)-
In h
1
SAXS
h ,h=4t19n6/\ B 5
A X
I(h), 1(h)-h 1
0. 05)
1.1 ( )
( ) 150 250 350 520
I(h) = cj’o V(R) R®lIo(hR)dR (1) (8] ’ X
:C i V(R) R ( 0.154 nm,
) ( ) o 3
; 1o (hR) R (
)
3
V(R) 1
. ( )
1.2 Dm
Porod Sp 1



6 X 541
0.61
a
1 1# 3#
0.4
1 1
] [ 0.2}
0.0p ) | 1 1 i
0.3r
b
. 0.2}
' S
0.1F
0.0' 1 1 i 1 ]
0.16[
;2) c
0.12f
0.08¢
, , 0. 04}
0.00F . )
2 0 20 20 60 80
¢/Mmm
1 1# 3#
1 Fe0s Fig.1 Distribution of diametersof pores
Table 1 Changes o gructure in Fe,O3 xerogels insample No.1 3
heat treated at different temperatures a—A# b—2# c—3#
/ #nm_ Synm ! Dn
1# 7.02 1.33 ) 3 ’
2# 150 14.6 0.96 2.12
3# 250 25.4 0.42 2.30
4# 350 36.7 0.19 2.62 )
5# 520 72.1 0.07 2.73 ,
3 L 7
SAXS In 1(h)-In h ( ; ,

Fg.2 Shematic representation for the pore structure
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