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NOTES

NORMALITY & TITRATION
#2. EQUIVALENTS
Chemists needed a unit for the amount of an acid or base that would describe one mole of [H+] or [OH-].

It is an equivalent.  
One equivalent is the amount of an acid or base that will give one mole of [H+] or [OH-]

#3. EQUIVALENTS
In any neutralization reaction, 1 mol [H+] reacts with 1 mol [OH-].

But this does not mean that one mole of any acid will neutralize 1 mole of any base.  Some acids can donate 2 or more moles of hydrogen ions, ie. H2SO4.  Same is true of some bases, ie Ca(OH)2
Examples:

1 mol HCl is 1 eq HCl

1 mol Ca(OH)2 is 2 eq Ca(OH)2
1 mol H2SO4 is 2 eq H2SO4
#4. EQUIVALENTS
The mass of one equivalent of a substance is called it gram equivalent mass.

1 mol of HCl = 1 eq HCl therefore 

           1 gram eq mass = 36.5 g

1 mole of H2SO4 = 2 eq H2SO4 therefore 

      1 gram eq mass = 49 g          ( ½ its molecular mass)

#5. NORMALITY
Chemists express the concentration of an acid or a base in terms of how many equivalents a solution contains.

This is the NOMALITY of the acid/base
#6. NORMALITY
The normality of a solution is the concentration expressed as the number of equivalents of solute in one liter of solution.

N = eq / 1 L
#7. NORMALITY
If an acid/base give 1 eq of [H+] or [OH-] the molarity is the same:

   ex.  1 mol/l NaOH is 1 M or 1N

1 mol/l H2SO4 is 1M but is 2N

Normality  = (Molarity) x  (#[H+])
#8. NORMALITY
The number of equivalents of an acid/base in a known volume of a known normality can be calculated:

         #eq  = (vol (L))  x  (N)
#9. TITRATION

Titration is a method of determining the concentration of volume of an acid/base.

A solution of known concentration is used.  This is called the standard solution.

An indicator that changes color at a certain pH is used.
#10. TITRATION
3 steps in titration:

1. A measured amount of an acid of unknown concentration is added to a flask.

2 The indicator is added.

3. A measured amount of a base of known concentration is mixed into the acid.

#11. TITRATION
The point at which neutralization is achieved (color change) is the end point, or equivalence point.   At this point the number of equivalence are equal.

· Titration calculations are usually done in terms of normality instead of molarity because normality takes into account the number of ionizable hydrogens. 

#12. TITRATION
To calculate use the following:

Na  x Va  =  Nb   x Vb
       Na = normality of acid

       Nb = normality of base

          Va = volume of acid

           Vb = volume of base

