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lhe adsorption of potential-determining ions by variable 

charge surfaces has be en extensively studied, and various ma 

thematical models have be en applied to the data. However, on 

ly two of these models have proved to be highly successful, 

those given by Bowden ~! ~l.(1977) and by Oavis ~! ~!(1978). 

The former considers the interface divided in various planes 

of electric potential, and supposes the adsorption of p.d.i. 

to happen in the inner plane, while the eiectrolyte ions are 

adsorbed in a second, outer planeo A third plane defines the 

beginning of the Gouy diffuse layer. The amount of charge in 

each of the first two planes is calculated by a Stern-type 

equation, snd two electric capacitances are defined between 

each pair of planes. Instead, the Davis model considers the 

adsorptionof each p.d.i. to happen at a pafticular surface 

site, which becomes charged, and each eIectrolyte ion adsor

bed is associated with one of those charged sites. 

Macrid ~! ~!.(1984) studied titration curves of mixtures 

of an iron oxide and a clay mineral and suggested some 

points for modelling the behaviour of such mixed materíals. 

In this communication, the suggestions of Madrid ~! ~!. 

are developed. 

As a basis for a model of adsorptlon of p.d.i. by mixed 

8aterials we have chosen the theory of Bowden !! !!.(1977), 

as their model ls more versatile and does not need any pre

vious assumption about the nature of the bond with the sur

face. We have considered two kinds of surlaces able to ad-

sorb p.d.i., and we will call them 'oxide' and 'clay' for 

the sake of simplicity. The clay surlace bears a given per

manent charge. and each surface adsorbs p.d.i. according to 
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a Stern-type equation to calculate the charge conveyed by 

such adsorption. Each equation includes a different value of 

the eleetric potential. Another Stern equation describes the 

adsorption of electrolyte ions by the oxide. We have simpli

fied the model by neglecting the adsorption of these ions by 

the clay surface, as it is generally admitted that no speci

fie affinity ls expected to occur ir the main electrolyte 

ions are Na+ und el-o Three capacitors are defined in the 

interface, one between the plane of adsorption of p.d.i. and 

that of electrolyte ions by the oxide, another between the 

latter and the beginning of the diffuse (Gouy) layer, and 

another, in parallel with the other two, between the clay 

surface and the diffuse layer, which is considered common 

for both kinds of surfaces. A Gouy-type equation gives the 

charge in the diffuse layer. A system of capacitors similar 

to that described here has been suggested by Smit(1986) for 

non-uniform variable charge surfaces. 

~l 
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The various Kic1 and K
iox 

are the binding constants of 

each ion ~ to the clay or oxide surface respectively, N
cl 

and N
ox 

are the maximum charge on each surface, the various 
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G are the capacitances of the capacitore described aboye, 

~ ls the permanent charge on the clay surface, and R the 

proportion, in terms of the surface area, of clay in the 

nixture. These 13 parameters have to be estinated in order 

to solve the system for the various 1(potentials) and ~ 

(charges). Sorne of them can be independently estímated if 

the pure components are available. ~he experímentally ac-

cessible variables are the concentrations 01 each ion, ai~ 

and the total electrolyte concentration, e, and the adsorp

tion of p.d.i. is a measure of o;; x + 0;;1' 

A computer program has been designed to salve the ~ystem 

far a set of values of the parameters. Another program, 

based on that given by Barrow (1979), was developed to es

tímate the best fit of sorne of the parameters to a given 

set of experimental data of adsorption of p.d.ions. Both 

programs are written in FORTRAN. 

Theoretical curves have been calculated for different va 

lues of the parameters, and it was concluded that the model 

reproduced very well the qualitative behaviour observed by 

Madrid et al. (1984) for mixtures of lepidocrocite and il 

lite. Other data, to be published, corresponding to mix 

tures of various oxides and montmorillonite are also ex -

plained by the present modelo 
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