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A
ctivity and activity coefficients VI: Specific ion interaction

Part II of this series attem
pted to present an intuitive 

understanding of the D
ebye-H

ückel equation for calculation 
of the activity coefficient (γ) of an ion in solution.  That 
equation includes a term

 for ionic strength (I), the nature of 
w

hich w
as discussed in the Part III of this series.  Part III 

pointed out that ionic strength takes into account only the 
charge of ions, rather than their ionic potential 
(charge ÷ radius) or their position in spectrum

 from
 hard to 

soft ions.  W
e m

ight rigorously prefer an approach that 
considered the interactions of our ion of interest w

ith each 
of the specific ions in the solution.  
        Specific ion interaction theory does just that, as show

n 
below.  H

ere, the equation for γ includes term
s for each 

interaction of our ion of interest w
ith ions of opposite 

charge.  As a geochem
ical exam

ple, in calculating γ for
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In our calculation of γ for our ion of interest i, w
e w

ould 
need to use each of these term

s, m
ultiplied tim

es the 
concentration of each counterion j, and then sum

 to find 
their com

bined effect, as show
n below.

Term
 for interaction betw

een 
ion of interest i and 

each counterion j

C
oncentration 

of each 
counterion j

C
harge on 

ion of interest i 
D

ebye-H
ückel 

term

M
g

2+ in a solution, w
e w

ould w
ant to consider the de-

activating effects of pairing w
ith som

e of the follow
ing 

anions:

Equation using specific
 ion interaction theory :


