Physical Setting/Chemistry 
Long Beach High School


LABORATORY EXPERIMENT

Acid-Base Titration

INTRODUCTION
In the chemistry laboratory, it is sometimes necessary to experimentally determine the concentration of an acid solution or a base solution. A procedure for making this kind of determination is called an acid-base titration. In this procedure, a solution of known concentration, called the standard solution, is used to neutralize a precisely measured volume of the solution of unknown concentration to which an indicator has been added.  If the solution of unknown concentration is acidic, a standard base solution is added to the acid solution until neutralized. If the solution of unknown concentration is basic, a standard acid solution is added to the base solution until it is neutralized.

When carrying out an acid base titration, you must be able to recognize when to stop adding the standard solution (when the point of neutralization is reached. This is the purpose of the acid-base indicator mentioned above.  A sudden change in color of the indicator signals that neutralization has occurred. At this point, the number of hydrogen ions (H+) from the acid (or hydronium ions, H3O+) is equal to the number of hydroxide ions (OH-) from the base. The point at which this occurs is called the endpoint of the titration. The measured volumes of the standard solution and the unknown solution are measured, and applied to the following equation:

MaVa=MbVb

Ma =Molarity of the acid solution


Mb = Molarity of the basic solution


Va =Volume of the acid solution


Va = Volume of the basic solution

In this experiment you will determine the molarity of an unknown (either NaOH or HCl) with a standard solution (either NaOH or HCl). The equation for this reaction is

NaOH(aq) + HCl(aq) ( NaCl(aq) + H2O(l)
Up to this point in your laboratory work, most of your quantitative experiments have required you to calculate mass relationships. This is known as gravimetric analysis. Titration requires you to use volume relationships, a technique known as volumetric analysis.

OBJECTIVE
To determine the molarity of a base solution of unknown molarity using a standard acid solution.

Burette

MATERIALS AND EQUIPMENT
2 50ml-burets


buret stand


double buret clamp


graduated cylinder, 10mL
Erlenmeyer flask, 250mL
2 250mL beakers

dropper pipette 

0.100M HCl


Unknown NaOH

phenolphthalein 

distilled water


buret funnel

PROCEDURE
1. Put on goggles.

2. Set up the titration apparatus as indicated by your teacher.

3. Label two beakers and two burets—A (for acid) and B (for base).

4. In Beaker A obtain approximately 75mL of acid and in Beaker B obtain 75mL base from the stock bottles in the fume hood. Record the concentration of acid and the letter of the base of unknown concentration.

5. Using the buret funnel, carefully add the acid to the buret labeled A. Make sure the stopcock is closed. The stopcock is closed when it is perpendicular to the buret. Go about an inch past the top line on the buret, being careful not to let it overflow.

6. With Beaker A under the buret A, slowly bring the meniscus to the zero mL line or below. 

7. Repeat using the base in buret B.

Titration
8. 
Record the initial volumes of the acid and base to the nearest 0.1 mL.

9.
From buret A, let out approximately 10mL of acid into a clean Erlenmeyer flask.

10. Add 2 to 3 drops of phenolphthalein to the flask.

11. Add the base from buret B, quickly at first, but slower as you notice the pink color persisting.  Then, add the base slower until you are adding it drop by drop.  Do this until the pink color remains.

12. If you accidentally add too much base, add acid drop by drop until the solution just turns colorless.  Then, add a drop or two of base to just make the solution pink again.  

13. Record the final volume of the acid and base.

14. Rinse out the flask and repeat the experiment until you have a minimum of two sets of results that give precise molarities of base.

NOTE: Do not refill the burets; just record where you start and where you finish, unless there is little acid or base left in the burets.

15. Empty the burets of the acids and bases.  Wash them down the drain with copious amounts of water.

DATA TABLE
	
	Trial 1
	Trial 2
	Trial 3
	Trial 4

	
	HCl
	NaOH
	HCl
	NaOH
	HCl
	NaOH
	HCl
	NaOH

	Initial Volume
	
	
	
	
	
	
	
	

	Final Volume
	
	
	
	
	
	
	
	

	Volume Used
	
	
	
	
	
	
	
	


CALCULATIONS
For each trial, calculate the molarity of the NaOH solution.

Trial 1______

Trial 2______

Trial 3______

Trial 4______

QUESTIONS
1. How reproducible were the results of your trials?

2. Define the terms: standard solution; endpoint; volumetric analysis.

3. How many milliliters of 0.100M NaOH are needed to titrate 20.0 mL of 0.100 M HNO3?

CONCLUSION

