Acid/Base Titration

Titrations are used by combining two reactants in a solution until they are in stoichiometric proportions.  The objective of a titration is to find the precise amount of one reactant required to react completely with a second reactant, usually be measuring the volume and concentration of the second reactant.  The most common sort of titration is an acid-base, or neutralization, titration in which one reactant is an acid and the other is a base.

If such a product is an acid or a base, the concentration can be measured by titration.  In a titration, measured amounts of acid and base combine to produce a salt and water.  If the salt formed is soluble in water, no precipitate is formed.  A titration is based on the molar relationship between H3O+ and OH- ions reflected in the balanced equation of an acid-base reaction.  When the endpoint of the titration is reached, the number of H3O+ ions is equivalent to the number of OH- ions.  To determine the endpoint of the titration, a small amount of indicator is added to the reaction mixture.

In this laboratory, you will prepare a standardized base solution by titrating hydrochloric acid, HCl, with a sodium hydroxide solution, NaOH, solution.  You will then titrate an unknown acid with the standardized NaOH solution to determine the molarity of the acid. 

Objectives:

To determine by titration the molarity of a hydrochloric acid solution.  
Materials:  

apron



gloves
goggles


graduated cylinders
50ml buret


stirring rod

Buret clamp


distilled water

50ml beaker


balance

400ml beaker


sheet of white paper

125ml Erlenmeyer flask
paper towel

NaOH, Sodium hydroxide solution of known molarity, used as the titrant
HCl, Hydrochloric acid of unknown molarity

SAFETY:  Both NaOH and HCl are corrosive materials.  Splash proof goggles and acid proof nitrile gloves, and protective aprons must be worn at all times.  

Procedure:

1. Obtain a solution of HCl of unknown molarity from your teacher.

2. Carefully record the number of your unknown solution and the amount (in mL) in the data table.

3. Record the molarity of the NaOH solution in your buret in the data table.

4. Record the initial reading of NaOH (in mL) in the buret in the data table.

5. Place the unknown HCl solution in a 125ml Erlenmeyer flask and place under the tip of the buret.

6. Add 4 drops of phenolphthalein indicator to the unknown solution and gently swirl.  This will allow the HCl solution to turn pink when enough NaOH is present for neutralization to occur.
7. Place a sheet of white paper under the Erlenmeyer flask and add NaOH from the buret, dropwise, gently swirling after each drop.  You will determine that the titration is complete by the permanent pink color of the solution in the flask.
8. Record the final reading on the buret in the data table.
9. Subtract the initial buret reading from the final buret reading to obtain the volume of NaOH used for the titration.

10. Using stoichiometry, determine the molarity of the HCl solution in the flask and record in the data table.

Data Table:

	Final Reading on the buret
	

	Initial Reading on the buret
	

	Volume of NaOH
	

	Molarity of the NaOH
	

	Letter of Unknown HCl
	

	Volume of HCl
	

	Molarity of the HCl 
	


Calculations:

Extensions & Applications:  


Quality control laboratories use titration as an easy and effective means of determining the concentration of acids and bases.  How is titration used for some commercial products as a method of determining the quality of a product?

(You must include a reference for the source of your answers.)

