Concentrations of Solutions – Continued
A. Parts Per Million - 

· Concentration unit that is used for very low concentrations
· one part solute per million parts of solution

· unit ppm (mg/L)
· eg: In a chemical analysis, 2.2 mg of oxygen was measured in 250 mL of pond water.  What is the concentration of oxygen, in parts per million?
Given: 
solute = 2.2 mg oxygen



solution = 250 mL = 0.250 L

Required: concentration in ppm

Analysis: ppm = solute mg



   solution L

Solution: ppm = 2.2 mg = 8.8 ppm
                           0.250 L
Paraphrase:  The concentration of oxygen in parts per million is 8.8 ppm.
B. Diluting Aqueous Solutions - 

· Dilution: the process of decreasing the concentration of a solution by adding more solvent

· Formula: CiVi = CfVf (ni = nf)

· i = initial, f = final

· eg: Calculate the final concentration of a hydrogen peroxide solution if water is added to 100 mL or 6% V/V hydrogen peroxide until the total volume is 200 mL.

Given: 
Vi = 100 mL




Vf = 200 mL


          Ci = 6%

Required:  Cf = ? %

Analysis:  CiVi = CfVf                          Cf = CiVi =   ? %
                                                                       Vf
Solution: Cf = (6%)(100mL)  = 3%
                          200mL

Paraphrase:  The final concentration is 3%.
· eg: Calculate the final volume of a 0.56mol/L solution of NaOH that has an initial volume of 200mL.  The resulting concentration was 0.78mol/L. 
CiVi=CfVf

Vf= CiVi  = (0.56 mol/L)(200mL)   = 143.59 mL
          Cf               0.78
C.  Using the Different Formulas

· When given the volume of solution, and the mass of a solvent, you can calculate:  %M/V, ppm and molar concentration
· Eg:  Calculate the concentration of a 500mL solution containing 56g of lithium chloride.
% m/v   = 56 g   x 100% = 11.2 %
                 500 L

ppm : 56000 mg  = 112 000 ppm
             0.5 L

Molar Concentration  C = 1.3 mol = 2.6 mol/L
                                           0.5 L
