Acid-Base Titration Lab









Name:____________________
Background

The reaction of an acid with a base to form a salt and water is called neutralization.  The analysis of a solution of unknown concentration by using a solution of known concentration in a neutralization reaction is an acid-base titration.  In this experiment you will be titrating a solution of hydrochloric acid of unknown concentration using a solution of sodium hydroxide of known concentration.  You will start with the hydrochloric acid solution containing a small amount of the acid-base indicator phenolphthalein.  Phenolphthalein is colorless in acidic solution, and it turns pink in basic solution.  As you add sodium hydroxide to the acid, the solution will remain colorless until all of the acid is neutralized, and it will turn pink as soon as the solution begins to turn basic.  The presence of the permanent pink color (the end point in the titration) means that all of the acid has been neutralized and that the solution is now basic (pH > 7).  The concentration of the acid can then be determined, from the number of moles of base used in the titration and the volume of acid titrated.

Safety

1. Safety goggles must be worn at all times when working with acidic and basic solutions.

2. Long hair must be tied back out of the way.

3. No horseplay or distraction of others; you are working with hazardous chemicals.

4. If you get acid or base on your skin, rinse with plenty of running water for at least one minute.

Procedure

1. You will be assigned either unknown A or unknown B; both are solutions of HCl, but their concentrations are different.  From a stock bottle of your assigned unknown HCl solution, pour a little more than 25 mL of the solution into a graduated cylinder.  

2. Using a disposable pipet, remove HCl from the cylinder until the volume is exactly 25 mL, and use your beaker to collect the waste HCl solution.  Remember: bottom of the meniscus -   IT IS IMPORTANT TO MEASURE THE SOLUTION VOLUME ACCURATELY.

3. Pour the solution into the Erlenmeyer flask, then add about 25 mL of  water (exact volume not critical) to the cylinder; add this water to the flask. 

4. Add 3 drops of phenolphthalein solution to the acid solution.

5. Assure that your titration buret contains 0.21 M sodium hydroxide solution (NaOH), filled above the 0-mL mark.  With your waste beaker under the tip of the buret, open the valve and allow the level to run down below the 0-mL mark so that the starting volume can be read.  

6. Record the starting volume to the nearest 0.1 mL; remember to read the volume at the bottom of the meniscus.

7. Place the Erlenmeyer flask containing the acid solution under the buret tip and open the buret to begin adding sodium hydroxide solution.  Add the solution until approximately 24 mL (solution A) or 28 mL (solution B) have been added.

8. Place an index card or other white sheet of paper under the Erlenmeyer flask so that its color can be clearly seen.  Begin adding the sodium hydroxide solution dropwise while continuously swirling the flask.  

9. As you near the end point, you may see the solution go temporarily pink at the point where the drop hits.  Keep adding solution dropwise until the pink color remains after swirling the solution for about ten seconds.
10. Record the final volume on the buret.

11. Repeat the above procedure to obtain a second number to average with the first.  You will need to add more NaOH solution for the second titration.

12. Stopper the buret and clean up your area.

Observations, Data, and Calculations (Report due on this sheet Thur/Fri, 4/21-22) 

Write the balanced equation for the reaction occurring in the titration, and include the states of matter.

Record your observations from the experiment.  Be specific about the color change – what it looked like, any difficulties determining the end point, and anything unexpected that may have happened.

Fill in the table; show calculations (for moles NaOH and HCl and molarity of HCl) in the space to the right or below the table.  NaOH concentration is 0.21M.
	***
	YOUR UNKNOWN (A OR B)  
	

	Trial 1
	Starting volume NaOH in buret
	

	
	Final volume in buret
	

	
	Net volume added (difference in mL)
	

	Trial 2
	Starting volume NaOH in buret
	

	
	Final volume in buret
	

	
	Net volume added (difference in mL)
	

	Overall
	Average net volume of NaOH (mL)
	

	
	Average moles of NaOH 
	

	
	Moles of HCl
	

	
	mL of acid titrated (per trial)
	

	
	Molarity of acid
	


Questions
1. Assume that you had done this titration with 25 mL of H2SO4 having the same molarity as your HCl sample.  What volume of .21 M NaOH would have been needed to titrate to the end point?  

2. Assume that you had titrated your HCl sample with 0.21M Ba(OH)2.  What volume of the Ba(OH)2 solution would have been needed to titrate to the end point?  

3. What would you observe if this titration were done in reverse?  That is, if the acid were used to titrate the base.  (Talk about the color change.)

