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Fig, 1 Experimental SAXS data and fitting curves of some clays and metal oxides
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FRACTAL STUDY OF LIQUID-SOLID INTERFACIAL
INTERACTION IN SEAWATER

I. Application of SAXS for Determining the Surface Fractal

‘Dimension of Solid Exchanger

Zhang Zhengbin, Guan Qinglu, Guo Guolin¥, Liu Liansheng
and Wang Chaoying
(Ocean University of Qingdao, Qingdao 266003)
(* Beijing University, Beijing 100871)

ABSTRACT

1. Fractal, as a new concept, is first used in the marine chemistry. -~ A simple
Derivation of the I(4) equation for the intensity of X-rays scattered through small
angles (SAXS) by some clays and metal oxides with a fractal surface is given. This
equation can be written as

1) = 2l No(Ap)T(5 — D)sin [(D — 1)a/2]57+P - 6)
This expression is then used in conjunction with experimental SAXS data to estima-
te the surface fractal dimension D, and mass fractal dimension Dy.

2. The surface fractal dimensions D4y, D, and mass fractal dimensions Dj Qf

Montmorillonite, Kaolinite, 6-MnQ,, Manganite, Amorphous ferric oxide, a~FeOOH,
ferric oxide gel measured by SAXS curves are as follows: ‘

Sample D1y Di¢sy . Dy

Kaolinite 2.00i0.01

Montmorillonite 2.00£0.02

5-MnO, 2.20+0.01

Manganite 2.8840.02 ' 2.6340.01
Amorphous ferric oxide 2.1940.02 2.20+0.03
a-FeOOH 2.3540.03 R ‘ 2.4940.01
Ferric oxide gel 2.90-+0.04 2.8140.02

3. Three types of fractal dimension (see Fig. 1h) were obtained from Figures
of log I(A)-log k: f ' ‘

(1) Surface fractal dimensions were determined at small scale and mass fractal
dimension at large scale e.g. Montmorillonite, Amorphous ferric oxide, oa-FeOOH,
etc. ‘ ,

(2) There is only one surface fractal dimensions D,y e.g. Kaolinite, 6-MnO,,
Manganite, etc. )

(3) There are two different surface fractal dimensions D,y and D,y e.g.Ferric
oxide gel. ’
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