AP Chemistry Lab





Brockport High School NY USA

Titration of Acids and Bases




Mr Keefer
Introduction
One of the most common and familiar reactions in chemistry is the reaction between an acid and a base.  This reaction is called neutralization.

H3O+(aq)   +    OH-(aq)   →   2H2O(l)
In this experiment you will use this reaction to determine accurately the concentration of a sodium hydroxide solution prepared by the instructor.  This process is called standardization.  Next you will determine the amount of acid in an unknown solution using your standardized base in a process called titration.

An indicator solution is used to determine when the acid has exactly neutralized the base, or vice versa.  A suitable indicator is one that changes color when equivalent amounts of acid and base are present.  The color change is called the end point of the titration.  In this lab, we will use phenolphthalein as an indicator which turns pink at a pH of approximately 9.

In this experiment your NaOH solution will be standardized by titrating it against a very pure sample of potassium hydrogen phthalate, KHC8H4O4 (MW = 204.2).  KHP is a monoprotic acid with only one acidic hydrogen.  Thus we can assume during titration:

moles KHP  =  moles NaOH

The point at which stoichiometrically equivalent quantities are brought together is known as the equivalence point of the titration, and thus the pH should be 7.00 at this point.

Materials: burets, beakers, Erlenmeyer flasks, balance, buret clamp and ring stand, NaOH, KHP, phenolphthalein, unknown acid, goggles

Procedures
I.  Standardization of NaOH Solution
1.  Obtain the approximate 0.100 M solution of NaOH in a small beaker.

2.  In two Erlenmeyer flasks, measure out 0.4 to 0.6 g KHP and label. Add to each flask about 100 mL of distilled water and two drops of phenolphthalein.  Swirl the sample to entirely dissolve the KHP using care not to push KHP crystals up the side of the flask.

3.  Prepare the buret by rinsing with at least four 5 mL portions of the 0.100 M NaOH.  Discard each portion in a waste beaker.  Completely fill the buret with the solution, removing air from the tip and making sure the meniscus is at or below zero.  

4.  Slowly add the NaOH solution to one of your flasks of KHP solution while swirling gently.  As the point of titration appears, the pink color lasts longer.  At this point, slow your rate of NaOH to drop by drop.  Ideally, only one drop should produce a permanent color change.

5.  Repeat this procedure for the other flask.  Calculate the molarity of the NaOH solution to three significant figures.  You results should agree within 1%.  If not, repeat the procedure.

II.  Analysis of an Unknown Acid Solution

9.  Using a pipette, obtain exactly 25.0 mL of an unknown molarity HCl solution and place it in an Erlenmeyer flask.  Add two drops of phenolphthalein. Using your standardized NaOH solution, titrate to the end point and calculate the molarity of the HCl solution.

III.  Analysis of a Unknown Organic Acid; Determining its Molecular Weight
10.  In an clean, dry Erlenmeyer flask, measure out 0.2 g of an organic acid. Record its protonic nature (i.e., mono, di, tri).

11.  Dissolve the unknown acid in 100 mL distilled water and add two drops of phenolphthalein.

12.  Titrate with your standardized NaOH and calculate the molecular weight of your organic acid.  

Questions
1.  Define standardization and state how you would go about doing it.

2.  Define the terms titration, end point, equivalence point.

3.  What assumption do you make when titrating the organic acid?

