Quantitative Titration using phenolphtahalein and pH probes

Problem: Determine the amount of acid in an unknown solution

Introduction: This lab is intended to demonstrate the relationship between acids and bases using a traditional titration and using electronic probes.  A known base will be given to the students and using the formula MacidVacid = MbaseVbase, molarity of the acid will be determined.

Materials: 

Apparatus




Reagents
125 mL flasks (2)



1.0 M NaOH

100 mL graduated cylinder


1% phenolphthalein indicator

buret





Unknown M of HCl


ring stand assembly



Vinegar or lemon juice

Lab Pro pH sensor



Distilled water

safety goggles





lab apron

Procedure

DAY 1

Part 1

1. Provide students with 1.0 M NaOH

2. Obtain a buret and rinse with distilled water.  Be sure to rinse and clear with the stop cock open.

3. Rinse the buret with a few milliliters of NaOH solution.

4. Attach buret to ring stand and fill with NaOH.  Be sure to fill the tip of the buret.  Record the volume of NaOH in the buret, it does NOT need to be at the 0 mark.

Part 2

1. Obtain a sample of unknown acid.  Measure approximately 15 mL of acid into a clean graduated cylinder.  Record the exact volume, and place in a clean flask.

2. Add a few drops of phenolphthalein indicator, swirl to mix.

3. Place flask containing the acid under the tip of the buret.  A white piece of paper under the flask may help you see the end point.

4. Open the stopcock and allow the NaOH to flow slowly into the acid.  Swirl the flask as NaOH is added to the flask.  Continue dripping the NaOH into the flask until the first persistent sign of pink appears.  Note: light pink, not PINK!!!!  Magenta is bad.

5. Note and record the final volume of the base.

6. Repeat procedure for 3 successful trials.

DATA

1. The amount of NaOH for each titration.

a. #1 =  ____________mL

b. #2 =  ____________mL

c. #3 =  ____________mL 
2. Calculate the molarity of the unknown acid.

MaVa = MbVb  
a. #1 =  ____________ M

b. #2 =  ____________ M

c.  #3 =  _____________ M
3. Determine the average molarity of the unknown acid and report your answer with the correct significant figures.

DAY 2

1. Recreate your set up for titration, but now use a LabPro ph sensor and replace the flask with a beaker.  Be sure to record the volume of the NaOH in the beaker.
2. Using the sensor, record the pH of the NaOH after 1.00 mL of the unknown acid has been delivered to the beaker.  

3. Continue to record data until the solution in the beaker has reached the endpoint; a pH of 7.0.

4. Record your volume of the unknown acid.  Repeat procedure for 3 successful trials.

DATA

4. The amount of NaOH for each titration.

a. #1 =  ____________mL

b. #2 =  ____________mL

c. #3 =  ____________mL 

5. Calculate the molarity of the unknown acid.

MaVa = MbVb  

a. #1 =  ____________ M

b. #2 =  ____________ M

c.  #3 =  _____________ M
6. Determine the average molarity of the unknown acid and report your answer with the correct significant figures.

7. Compare your Day 1 results with your Day 2 results.  Assuming that Day 2 data as your theoretical data, determine the % error.

8. What could have caused differences in the results.

9.  Graphing.  Using Excel, create a graph of your Day 2 data.

