Titration Curve of a Polyprotic Acid

AP Chemistry
Materials & Equipment:

0.1-M NaOH solution

0.1-M H3PO4 solution

 (3) 250-mL beakers

100-mL graduated cylinder

Stirrod

Funnel


Buret and stand and small cork

Phenolphthalein

DI water bottle

LabPro, graphing calculator, link cable, pH probe

1. Set up the pH probe, link cable, CBL unit, and TI calculator:

a. From APPS, run DATAMATE.

b. The initial pH of the probe (in the storage solution) should be about 4.

c. Go to SETUP, then MODE.  Select EVENTS WITH ENTRY.  (This will allow you to enter the volume of NaOH added, and the CBL will record the corresponding pH.)

d. Select START when you’re ready to begin.

e. Press ENTER to record the volume; press STO when you are completely finished.

f. Record the data (volume of NaOH added and pH).

2. Titrate three separate 25-mL aliquots of the unknown acid in three separate 100-mL beakers.

a. Fill the buret exactly to the 0.00 mark to begin titrating.

3. Plot the titration curves using Excel.

4. Determine the pKa and Ka values for the unknown acid.

5. Determine the molarity of the acid solution and the volumes necessary to reach the equivalence points.

1. Standardize 0.1 M NaOH with 0.2 – 0.5 g KHP in 100 mL DI H2O.

2. Set up the pH probe, link cable, CBL unit, and TI calculator:

a. From APPS, run CHEMBIO.

b. Go to SET UP PROBES and do so.  For calibration, USE STORED.

c. Go to COLLECT DATA and select MONITOR INPUT.

3. Titrate two separate 25-mL aliquots of phosphoric acid in two separate 250-mL beakers.  Be sure to allow any air bubbles to escape the buret, and that the initial volume in the buret is at or below 0.00.

4. Determine the pKa and Ka values (1 & 2) for phosphoric acid.

5. Determine the molarity of the acid solution and the volumes necessary to reach the equivalence points.

CALCS:

1. Part 1: molarity of NaOH

2. Part 2: 
molarity of H3PO4
pKa and Ka values (1 & 2) for phosphoric acid.

GRAPH: 1 graph for each phosphoric acid titration trial

