Concentrations of Solutions 
A. Concentration 
· Concentration =  quantity of solute
                           quantity of solution

· Dilute – small amount of solute/volume of solution

· Concentrated – large amount of solute/volume of solution

B. Percentage Concentration  

· Volume:
Volume Concentrations: 
(must have same units ( mL/mL or L/L)
Csolution = Vsolute x 100%

               Vsolution

· Example:

A “stop bath” contains 160 mL of pure acetic acid, HC2H3O2 in 600 mL of solution.  What is the V/V percentage concentration of acetic acid?

Given: 
Vsolute = 160 mL 



Vsolution = 600 mL 

Required: V/V  = ? %

Analysis: 
Csolution = Vsolute x 100%

               Vsolution

Solution: 
Csolution = 160 mL x 100%   = 26.67 %

                                  600 mL

Paraphrase: The V/V percentage concentration of acetic acid is   26.67%
· Volume:Weight Concentrations: 
(must have equivalent units ( g/mL or kg/L)
· AKA – M/V%
Csolution = msolute  x 100%
               Vsolution
· Eg: A salt solution is formed by mixing 2.80g of sodium chloride, NaCl(s), in enough water to make exactly 250 mL of solution.  What is the W/V percentage concentration of sodium chloride in the salt solution?

Given: 
msolute = 2.80 g


Vsolution = 250 mL 

Required: W/V  = ? %

Analysis: 
Csolution = msolute  x 100%
                                  Vsolution
Solution: 
Csolution = 2.80 g x 100%   = 1.12 %

                                  250 mL

Paraphrase: The W/V percentage concentration of sodium chloride is   1.12%
C. Molar Concentration – 

· Moles of solute/volume of solution (mol/L)

· Molar concentration = amount of solute (mol)
                                                 volume of solution (L)

· Indicated using square brackets 

· Eg: [NH3] = 0.5 mol/L





· Eg: A sodium hydroxide solution contains 0.186 moles of sodium hydroxide in 0.250 L of solution.  Calculate the molar concentration of the sodium hydroxide solution.
Given: 
n = 0.186 mol


Vsolution = 0.250 L 

Required: [NaCl]  =  mol/L
Analysis: 
Molar concentration = amount of solute (mol)
                                                       volume of solution (L)

Solution: 
[NaCl]= 0.186 mol = 4 mol/L

                                  0.250 L

Paraphrase: The molar concentration of NaOH is 4 mol/L.
D.  Combining the Triangles
· If you are looking for molar concentration but you are given a mass of solute, you have to use the M/m/n idiot triangle first and then the C/n/V triangle!
· Eg: Calculate the molar concentration of a 750mL solution of sulfuric acid that was made using 4.5g of hydrogen sulfate.

Given: 
m = 4.5 g H2SO4


Vsolution = 750 mL = 0.750 L 

Required: [H2SO4]  =  mol/L

Analysis: 
Molar Mass of H2SO4 – From the Periodic Table


n = m


      M    


C = n
       v

Molar concentration = amount of solute (mol)
                                                       volume of solution (L)

Solution: 

Molar Mass of H2SO4 = 98.09 g/mol

4.5 g H2SO4 x 1 mol  = 0.05 mol        or n = m   = 4.5 g   =      0.05 mol
                    98.09 g



     M       98.09 g/mol
[H2SO4]=  solute = 0.05 mol = 0.07 mol/L  or C = n = 0.05 mol = 0.07 mol/L
                solution   0.750 L                                    V     0.750 L
Paraphrase: The molar concentration of H2SO4 is 0.07 mol/L.
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