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FRACTAL STUDY OF LIQUID-SOLID INTERFACIAL
INTERACTION IN SEAWATER

II. LINEAR ADDITIVITY AND NON-LINEAR ADDITIVITY
FOR THE SURFACE FRACTAL DIMENSION OF MIXED
EXCHANGER SYSTEM

Liu Liansheng, Zhang Zhengbin, Yang Changchun, Guan Qingluy,
Wang Chaoying
(Departmeny of Chemisiry, Ocean University of @ingdao, 266003)
Guo Guolin

(Depargment of Chemistry, Beijing Usninersizy, 100871)

ABSTRACT ,

1. Study of the linear additivity and non-linear additivity for the exchange of Zn(ll) on
mixtures of various clay minerals and hydrous metal oxides by using the solid-liquid distribu-
tion coefficients (D)-weight percentage(%) graphic method showed that when clay minerals,
hydrous metal oxides etc., solid particles are mixed, the “D-weight percentage(%) graph” of
-the mixed exchanger system is characterized by linear additivity. After long time pre-equili-
brium in seawater for the mixture of q@-FeOOH-montmorillonite, the distribution coefficients
for Zn(Il) distribution between the exchanger mixture and salution were lower than that pre-
dicted from the case of linear additivity non linear additivity (rule I). However, the dis~
tribution coefficient of the y-AlIOOH-Montmorillonite mixed exchanger system is just opposite,
higher than predicted from the case of linear additivity rule

non-linear  additivity(rule
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2. The linear additivity and non-linear ad ditivity for the surface fractal dimension of
mixed exchanger systems are confirmed with the SAXS method (see Table 1).

(1) The linear additivity of some mixed exchanger systems e.g. a-FeOOH/Montm., Man-
ganite/amorphous ferric oxide, a-FeOOH/d-MnOs, etc. can be obtained from SAXS experi-
mental data. :

(2) The non-linear additivity for the surface fractal dimensions of some mixed exchan-
ger systems e. g. Kaolinite/amorphous ferric oxide, &-MnO,/Montm., amorphous ferric oxide/
Montm., 8MnO./ferric oxide gel. etc. can be obtained by the D-weight percentage(%) graphic
method.

(3) The non-linear additivity for the surface fractal dimensions of some mixed exchange
systems after long time pre-equilibrium in seawater are as follows: Kaolinite/amorphous ferric
oxide, Montm./0-FeOOH, 6-MnO./amorphous ferric oxide, amorphous ferric oxide/Montm.,
€tc. . )
Results by the surface fractal dimension (D)-weight percentage(%) graphic method and
the solid-liquid distribution coefficients (D)-weight percentage(%) graphic method coincide
obviously.

Key words Liquid-solid interface in ocean, Surface fractal dimension of mixed ex-
changer. system, Linear additivity.



