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Fig. 2 Linear additivity of the distribution coefficient D and the weight
fraction of the component
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A STUDY OF LIQUID-SOLID INTERFACIAL STEP-

WISE ION/COORDINATION PARTICLE EXCHANGE

BETWEEN MINOR ELEMENTS AND SUSPENDED
PARTICLES IN SEAWATER

XII. STUDY ON THE ADDITIVITY OF MIXED EXCHANGER SYSTEM

Zhang Zhengbin, Liu Liansheng and Meng Xiaqguéng
(Occan Uniypersity of Qingdao)

ABSTRACT

The exchange additivity of minor elements on the mixtures of various clay
‘minerals, hydrous metal oxides and fresh iron gel are studied to find whether the
exchange characteristics of metal ions on the mixtures could be predicted from those
on the individual exchangers, and whether the exchange additivity is established for
a specified system.

1. Exchange additivity rule
(1) When the mixtures of clay minerals and hydrous metal oxide particles were

‘not preequilibrated with seawater, the relationship between exchange ratio (%) and
.composition of mixed exchanger system is of exchange additivity. The equation is:

L cajt
RG]

D= i=1 j=1 5
s, (5)
For the simple conditions, Eq(5) becomes:
-
D= 3] fD (10)
i=1

(2) The relationships between exchange ratio (%) and pH for mixed exchanger
.systems is also of exchange additivity by using the following equation:

J
D i iuTriip/on
E(%) = -—= (12)

J
S; + Zfi.%'ci)xTR(i)/aH

j=1

(3) For the ion/coodination particle exchange isotherm, the exchange additivity
is defined according to Eq. (6):
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Comparing the results of calculation curve with our experimental data for 50% am-«
FeOOH/50% Mont., 25% am - FeOOH/75% Mont., 5%am - FeOOH/95% mont.,
30% r-AlOOH/70% Mont., 10% 7-AlOOH/90% Mont., 50% Mont./50% Kaol.,
10% am - FeOOH/90% Illite, 10% 8-MnO,/90% Mont. etc. systems, it is obvious
that the exchange additivity model and experimental results coincide well.

2. Non-additivity rule

The experimental results show that the following conditions may be taken as
validation of the exchange non-additivity: (1) Under the'infinite dilution, if Tgy 3
[RH.] or the stepwise exchange occurred, the condition of =1 for the exchange
additivity equation cannot be satisfied and the linear additivity graphs cannot, be
obtained. (2) If the mixing of two exchanger is not a “simply ideal mixing®, the
new strong chemical action will occur in the mixed exchange system.‘ As a result,
the physico-chemical properties of mixed exchange system will be non-additive. For
example, after a long time preequilibation of am - FeOOH /Montmorillonite mixtures,
the distribution coefficients for Zn(II) between the mixtures and liquid phase were
lower than the predicted by exchange additivity.



