
Activity (a) and

Activity coefficient (ɣ)



• At moderate and high conc. of electrolyte soln.,the
ions may associate as ion pairs (Na+Cl- Na+Cl-) which 
the attraction force of appositely charge ion is 
small. or associate as ion triplets (Na+Cl-Na+ Cl-Na+Cl-) 
with large attraction force.

• The electrostatic attraction and ion association 
minimized the collegative properties than expected 
for unhindered ions in the infinite dilution, so that 
the moderated and high conc.soln. having an 
effective conc. less than the actual or stoichiometric
conc. It is called activity (a).



• a= M at infinite dilution    or     a/M=1

• But at moderate or high conc.

• a/M= ɣ
M,                

a/c= ɣ
c,                  

a/x= ɣ
x

• ɣ:- activity coefficient,  ɣ= 1   at infinite dilution

and usually↓ as the concentration↑.

• Activity of electrolyte
In electrolyte soln., each cation and anion have different activity

a+ for cation,    a- for anion and     a± for electrolyte

For example

Am Bn → mA+ + nB- ,          a± = (a+
m * a-

n)1/(m+n)

a± :- The mean ionic activity



For   NaCl → Na+ + Cl- a± = (aNa
1 * aCl

1)1/2

For  FeCl3 → Fe3++ 3Cl- a± = (aFe
1 * aCl

3)1/4

a± = ɣ± [ C+
m * C-

n]1/m+n for any electrolyte
C+ =mC,    C- = nC

For 0.01M FeCl3 a± = ɣ± [ C+ * C-
3]1/4

a± = ɣ±[0.01 *(3X 0.01)3]1/4 =2.3x10-2 ɣ±

Variation of ɣ± with concentration
1-initial ↓ in ɣ± with conc. is due to the

interaction of ions

2- the minimum due to ion pair 

3-the ↑ in curve due to ion triples in high conc.  



Ionic strength (μ)
The ionic strength related to inter ionic attraction defined as:
μ= ½ ∑1

i Ci Zi
2  =   ½ [C1 Z1

2 + C2 Z2
2 + C3 Z3

2 +…. + Cn Zn
2]



Calculation of mean ionic activity coefficient (ɣ±)

log ɣ±= - A Z+Z- √μ for dilute soln. until μ=0.02 ,A=0.51 for 
aqueous soln,= at 250C

log ɣ±= - A Z+Z- √μ/(1+ √μ)  for moderate conc. soln. until μ=0.1

log ɣ±=( - A Z+Z- √μ/[1+aiBi √μ]) +C,   C,Bi: constants values

ai: ionic size parameter

////////////////////



Coefficient for expressing of Colligative properties 

1- L coefficient or L value

The cryoscopic equation,   ΔTf=iKf m   can be modified to

ΔTf= LC        where C is the molar concentration

L value computed from experimental data, it is values with 

concentration. At isotonic concentration of drug with body L is 

designated Liso

so ΔTf = iKf m= Liso C

Some Liso values



Osmotic coefficient (g)

Other methods for correcting deviations of ideality behavior 
from colligative properties is Osmotic coefficient (g).

At infinite dilution i=ν so i/ν =1

The ratio i/ν designated as  g (practical osmotic coefficient)so i= gν
and cryoscopic equation will be  ΔTf= gνKf m

i= gν, we have α=i-1/(v-1) we can calculate α from g and ν


