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Electrolytes

•With electrolytes, the problem is not so simple. Because osmotic 
pressure depends more on the number than on the kind of particles, 
substances that dissociate have a tonic effect that increases with the 
degree of dissociation; the greater the dissociation, the smaller the 
quantity required to produce any given osmotic pressure.

• If we assume that sodium chloride in weak solutions is about 80% 
dissociated, then every 100 molecules yields 180 particles or 1.8 
times as many particles as are yielded by 100 molecules of a 
nonelectrolyte.



Electrolytes

• This dissociation factor, commonly symbolized by the letter i, must be 
included in the proportion when we seek to determine the strength of an 
isotonic solution of sodium chloride (m.w. 58.5):

• Hence, 9.09 g of sodium chloride in 1000 g of water should make a 
solution isotonic with blood or lacrimal fluid. In practice, a 0.90% w/v 
sodium chloride solution is considered isotonic with body fluids.



• Simple isotonic solutions may then be calculated by using this formula:

• If the number of ions is known, we may use the following values, lacking better 
information:

Nonelectrolytes and substances of slight dissociation 1.0

Substances that dissociate into 2 ions: 1.8

Substances that dissociate into 3 ions: 2.6

Substances that dissociate into 4 ions: 3.4

Substances that dissociate into 5 ions: 4.2



EXAMPLE CALCULATIONS OF THE (i) FACTOR

vZinc sulfate is a 2-ion electrolyte, dissociating 40% in a certain concentration. 
Calculate its dissociation (i) factor.

• On the basis of 40% dissociation, 100 particles of zinc sulfate will yield:

 40 zinc ions

     40 sulfate ions

                      60 undissociated particles

or 140 particles

• Because 140 particles represent 1.4 times as many particles as were present before 
dissociation,

• the dissociation (i) factor is 1.4, answer.





SODIUM CHLORIDE EQUIVALENT 

• The sodium chloride equivalent of a chemical ( E ) is defined as the 
amount of sodium chloride (in grams or grains) that has the same osmotic 
pressure as that of 1 g of the chemical.

• The sodium chloride equivalent of a substance may be calculated as follows:





THE PROCEDURE FOR THE C ALCULATION OF ISOTONIC SOLUTIONS WITH 
SODIUM CHLORIDE EQUIVALENTS MAY BE

OUTLINED AS FOLLOWS:



EXAMPLE CALCULATIONS OF TONICIC AGENT REQUIRE
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