Chapter 11 Equations – Solutions
Equations dealing with concentrations of solutions are on another sheet.

Enthalpy heat of solution – This describes the heat change found in the 




         formation of a solution.





Δ Hsoln = Δ H1 + Δ H2 + Δ H3
Δ H1 represents the breaking up of the solute into individual components

Δ H2 represents overcoming intermolecular forces in the solvent to make room for the    solute

Δ H3 represents the solute and the solvent interacting to form the solution.

Henry’s Law – This shows the relationship between gas pressure and the 


concentration of dissolved gas.




P = kC

P represents the partial pressure of the gaseous solute above the solution.

C represents the concentration of the dissolved gas

K represents the Henry’s Law constant

Raoult’s Law – This shows how vapor pressure changes when a solvent has a 

   solute added to it.

For a one-component system.    
Psoln = Χsolvent P°solvent
For a two-component system.




Psoln = (Χsolvent P°solvent)A  +  (Χsolvent P°solvent)B
Psoln represents the vapor pressure of the solution after the solute has been added.

Χsolvent represents the mole fraction of the solvent after the solute has been added.

P°solvent  represents the vapor pressure of the pure solvent.

Boiling Point Elevation 

This describes the change in the 

and 





boiling point/freezing point of a solvent when 
Freezing Point Depression 
a solute is added
ΔT = Kb msolute



ΔT = Kf msolute
ΔT represents the change in the freezing/boiling point

K   represents the boiling/freezing point constant

msolute represents the molality of the solution after the solute is added.
NOTE 1 – Remember that if the solute is an electrolyte, ionization will take place effectively raising the number of solute particles.
NOTE 2 – Remember that the formula solves for the change in temperature not the actual final temperature.

Osmotic Pressure –  This shows the pressure on the solution due to the flow of 


solvent molecules through a semipermeable membrane.


π = MRT


π represents the osmotic pressure of the solution

M  represents the Molarity of the solution

R represents the gas constant

T represents the Kelvin temperature
van’t Hoff factor – This takes into account the actual effective number of particles in the solution due to dissociation of electrolytes in the solution and also the ion pairing of the particles once they are dissociated into solution.


Examples of electrolytes are NaCl, CaCl2 ,  Fe(NO3)2
The colligative properties are adjusted accordingly to include the van’t Hoff factor.

The symbol for the van’t Hoff factor is  (i) so the formulas would become

ΔT = iKb msolute



ΔT = iKf msolute
π = iMRT
