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ABSTRACT: The current study aimed to._ the applicability 
of some exchange isotherm approaches, i. e., Gaias-Thomas 
(equivalent fraetioa) and Argersiager•Vanselow (mole fraetioa) for 
descriptiag the catioa adsorptioa ia soil system.To achieve this 
target, aa nperimeat was carreid out oa the excbaage isotherms for 
binary systems ofNa-Ca aad K-Ca iD aa aggrepted iaady day loam 
soil asiag batch aad miscibiMiispllleemeat teehalqHB. 

The obtaiaed results revealed tbat the seledivity eoefficient of 
Na-Ca eschaage isotherm, as caleulated usillg Ga..._ nomas 
(J<m-"'j, approximately constaat at all the studied · solution 
conceatrations, except that those of low Na:Ca ratios, wliieh showed 
slightly high values. Whereas, K."'" of Argeniager-Vaaselow 
exhibited gradually decrease with iaereasiag the Na:Ca ratios. 

As for the cakulated true exchaage coastaat, usiug the iategral 
equation of the conventional thermodynamic approaches or 
Rothmund-Kornfeld formulation, that take into consideration the 
activity of adsorbed phase, appeared approximately constant values 
for the two conventions at all the studied solution concentrations. 

The previous data indicated that the suitability of both 
approaches to described the Na-Ca exchange isotherm. AG., 0 values 
of the previous system were positive and ranged 3.38-3.66 kj mor1

, 

whieh mean that the studied soil , whieh dominated by 2:1 clay 
minerals, prefer Ca1

+ more than Na •. 
Data of binary K-Ca exchange isotherm showed that the 

selectivity coefficients (Kc1K and K.K) differed clearly in the two 
conventions and their values tended to decrease gradually with 
increasing K:Ca ratios or the mole fraction ofK'on.tbeexchange 
phase.That means 1«;1K and K. K are mainly depend on K+ solution 
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adivity and there are many sites for K-adsorhed on the soil colloids. 
V>~!n~ of K-trur exch!!!lltC constant (I(., I(), as calculated frorn tile 
integral equations or using Rothmund-Kornfeld formulation,""'re 
approximately constant, except at the low solution concentration of 
20 m mole L-1

• Negative values of AG., 0 for K-Ca isothent:J denoted 
that the rxchange phase prefrr K+ over Ca2+. 

Mathematical comparing of unsteady miscible-displacement 
data for both Na-Ca and K-Ca isotherms at Vo= 0.9 and 1.9 ms·•, as 

· well as, with batch experiment data showed that there were no 
significant differences .between them. This finding insure achieving 
the equilibrium state, and in tnrn the miscible-dlsplacement,~"n 
describe both Ca-Na,and K-Ca exchange isotherms. The afore­
mentioned result was confirmed hy calculated Peclet number, , · 
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INTRODUCTION 

The equilibrium between the 
specific ions occurred in the soil 
solution and adsorbed · phases 
through soil salinization process is 
more related to the chemical 
composition of shallow saline 
water table, nature of the irrigation 
water quality and intensive use of 
mineral fertili7£rs. Thus, the 
nature of the reactions in soil 
media pointed out attention to 
study the transport and adsorption 
behaviour of the inorganic ion 
species_ 

Several conventions have 
been proposed for defining the 

exchange-phase coefficients. 
Argersinger (1950) and Gains & 
Thomas (1953) considered the 
most common conventions, which 
described the exchange iso!herm 
phenomenon. The main difference 
between these two conventions is 
the definition of exchange cations 
activity. Argersinger applied the 
approach of Vanselow (l93Z)and 
defined the activity as mole 
fraction, whereas Gains and 
Thomas (1953) defined the 
activity in terms of equivalent 
fraction. In spite of the wide spare 
of defining activity in terms as 












































