Supplement #1: 
 Common Chemical Concentration Units  Summarized





Chem 6614
Chemical Instrumentation

Mole-based Concentration  Units


a) M= Molar= moles solute/Liters of solution 
=   
   grams solute
            # Liters








     
      solute MW
            solution


b) mM = millimolar = mmoles solute/Liter of solution
=   milligrams solute            # Liters









                solute MW

solution


c) μM  = micromolar = μmoles solute/Liter of solution  =   micrograms solute       # Liters









      solute MW
          solution


Example: 

0.0315 grams of HNO3  (MW= 63.0 g/mol) dissolved in 5 L
a)Molarity 


     =  0.0315 g           5 L







 






         63.0  g/mol 



  
      =0.0005 mol /5 L




 
       =0.00001 M






      = 1 x 10-5 M

b)Millimolar equivalent








1x10-5 M = 1*10-2 (* 10-3) M 
      = 1*10-2 mM

(recall:  10-3 = 1 milli unit = 1 m)

c)Micromolar equivalent

1x10-5 M = 1*101 *10-6                    = 10  μM


(recall: 10-6 = 1 micro unit = 1 μ )

· Similar conversions apply for the molal = moles solute/kg solvent  = m.  The molal is rarely used in analytical work, but is commonly used when colligative properties (freezing point depression, boiling point elevation and osmotic pressure) are considered.

Supplement #1: 
 Common Chemical Concentration Units  Summarized  (continued)

Chem 6614
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Weight-based Concentration Units

a)   ppt = parts-per-thousand =  grams solute solutes/Liters of solution 

   =  milligrams solute/ # milliliters of solution

b)    ppm = parts-per-million  =  milligrams solute/ Liters of  solution  

             =  micrograms/  milliliters of solute

        c)      ppb = parts-per-billion     = micrograms solute/ Liters of solution





              = nanograms solute/milliters of solution


Example

0.0500 grams of Cu metal are dissolved in 2.5 L of 1 M nitric acid

a) ppt  Cu = 0.05 g Cu/2.5 Liters solution 


= 0.02 ppt
b) ppm Cu =0.05 g x (103 mg/g) Cu/2.5 Liters solution     = 20 ppm
c) ppb Cu  = 0.05 g x (106 μg/g) Cu/2.5 Liters solution     = 20000 ppb 

Percent-based Concentration Units

d) % solute (w/v) = 100 x (#grams solute/ #mL solution)   {w/v means weight/volume)
e)       % solute (v/v)   =100 x (#mL solute/# mL solution)        {v/v means volume/volume}

Example 

5.00 grams Cu metal are dissolved in 2.5 L of 1 M nitric acid. 

d)        % Cu (w/v) = 100 x  5.00g /(2.5 L *1000 mL)
    =  0.200 %  Cu w/v






      L

5 mL of HNO3 is dissolved in 2 L of water.

e) % HNO3  (v/v) =100x (5.00 mL/ [2 L  x 1000 mL]   = 0.25 % HNO3 v/v 
      L                       

