Please answer all questions on a separate piece of paper and email pictures to Mrs. Higgins. You may also work in OneNote. This work is due on Thursday, May 13.   Email Mrs. Higgins if you have any questions. Late work will receive a maximum score of 79 (recovery grade).

Acid – Base Titration Lab
Watch the following videos:

1. This 7-minute video tells you how to set up and perform a titration.  https://www.youtube.com/watch?v=sFpFCPTDv2w
2. This 1-minute video had a great slow motion video of the equivalence point (endpoint of a titration.   https://www.youtube.com/watch?v=rtssL0tnJK8
Pre-Lab Questions.  Use your notes and the videos to help you answer the following questions.

1. What is the purpose of a titration?

2. What is a standard solution? In this experiment, what is the standard solution?

3. What is the function of an indicator?

4. What color is phenolphthalein in a solution with a very low pH?  In a very high pH?

5. What are the products of an acid-base neutralization reaction?  Write an example of an acid-base neutralization reaction.

6. What is meant by equivalence point?

7. Draw the laboratory set-up for conducting a titration.  Drawing should include the following labeled items:  buret, ring stand, buret clamp, Erlenmeyer flask (conical flask), standard solution, solution of unknown concentration, indicator.

8.  What is the concentration of a nitric acid solution if 15.0 mL of the acid are completely 
     neutralized by 26.3 mL of a 0.100 M sodium hydroxide solution?
9.  What is the concentration of a sulfuric acid solution if 15.0 mL of the acid are 
     completely neutralized by 35.0 mL of a 0.125 M solution of sodium hydroxide?
SAFETY:  Safety goggles are to be worn at all times. Use care when pouring solutions into the burette.  Notify teacher of all spills immediately.

Procedures:

Part 1.  Titration of an Unknown Acid

1. Make sure buret is in the closed position. Fill buret with base. Drain a small amount of base from the buret into a small beaker.  This is to ensure that the tip of the buret is filled with base.  Record the initial buret reading.  Set the beaker of base aside.
2. Obtain 20.0 ml of acid and place in an Erlenmeyer flask.
3. Add 3 drops of phenolphthalein to the acid in the flask.
4. Place the flask containing the acid and phenolphthalein under the buret.  Lower the buret until the tip is inside the neck of the flask.
5. Slowly add base to the acid.  Hold the flask by its neck and gently swirl the solution.  Continue to add base until the equivalence point is reached.  At the equivalence point, the solution will be a faint, pale pink. 

If you go past the equivalence point (bright pink), add 1 ml of acid to the flask, making the total volume of the acid 21 ml, and continue to titrate.

6. Record the final buret reading.
7. Pour out neutralized solution and rinse flask well.

Data and Calculations:

	Molarity of base


	                0.100 M

	Initial buret reading


	                4.49 mL

	Final buret reading


	                31.36 mL


1. Calculate the volume of base needed to reach equivalence point. Show work.
2. Calculate the molarity of the acid. Show work.
3. Hydrochloric acid is a strong acid.  This means that it ionizes completely in water.  Calculate the pH of the hydrochloric acid solution used in the lab. Show work.
