Pre-AP Chemistry
Unit #12—Acids and Bases

Determination of the pH of an Acid or Base using Indicators
Introduction
Indicators are very special chemicals; they will change color if you change the pH (by adding acid or alkali). Perhaps we
should call them pH indicators because there are other kinds of indicators. You may have noticed that red cabbage
changes color when you slice it up and cook it. When you buy the red cabbage it is actually blue. It will be quite blue
when you slice it up and add some tap water. That is because your tap water is very slightly alkaline. If you add some
vinegar it will turn red. This is because there is a pigment (colored chemical) in the red cabbage which acts as a pH
indicator.
Purpose

The purpose of this lab is to determine the pH of various household items and calculate pOH, [H'], and [OH].

Pre Lab Questions

1. What is an indicator

2. What do indicators do?

3. What is the pH range for an acid

4, What is the pH range for a base?

Procedures

1. For each station, observe the solution. Record in data table developed by you like in the data table section.

2. At each station, predict the litmus paper and pH of the solution.

3. Using a well plate, place three drops of the solution into Wells #1 through #3.

4, At each station, test the solution with the following testing papers in Well #1:
A red litmus paper
B. blue litmus paper

5. Wait for the test strips to change colors. Record information in the data table.

6. For Well #2, place two drops of Cabbage Juice into the solution. Record the color change and determine the pH
of the solution using the pH color chart on the table.

7. For Well #3, place two drops of Universal Indicator into the solution. Record the color change and determine the
pH of the solution using the pH color chart on the table.

8. Calculate the average pH for each substance.

9. Based on the average pH for each substance, determine if the substance is acidic, basic, or neutral based on the
pH, indicators, and litmus paper tests.

Data Table

Substance Red Blue Cabbage Juice Universal | Estimated pH Estimated pH Average pH :ac::

Litmus | Litmus Indicator | (Cabbage Juice) | (Universal Indicator)

Neutral
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Calculations
1. Based on the estimated pH for each compound:

A. Calculate the pOH for each compound.
B. Calculate the [H*] concentration.
C. Calculate the [OH'] concentration.

Questions

Which substances are acids?

Which substances are bases?

Why are indicators better at predicting an acid or base than litmus paper?

Make a pH scale and place the substances along the scale based on the acidity and basicity.
Based on the pH scale, which acid is the strongest and which acid is the weakest?

Based on the pH scale, which base is the strongest and which base is the weakest?
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