Chemistry 

Acids & Bases

Classifying Substances Based on Their Reactions

Introduction

Chemists find it convenient to classify the overwhelming number of known substances into categories that share common properties.  In this laboratory activity you will become familiar with some chemical behaviors of certain types of substances that allow them to be classified into acids or bases.

Purpose

To develop a scheme for classifying different substances as acids or bases.

Safety

1. Wear protective goggles throughout the laboratory activity.

2. The acids and bases used are corrosive.  Follow your teacher’s instructions in handling acids and bases and for waste disposal.  All spills should be cleaned up immediately.

3. Accidental spills on the body should be flushed with water; notify your teacher.

4. Barium hydroxide is toxic.

5. Dispose of the chemicals as your teacher directs.

Procedure

6. Arrange a matrix within the well plate or among the test-tubes to match the pattern shown in Figure 7.  Add 5 drops of each test solution.

7. Add a drop of phenolphthalein to a sample of each of the seven test solutions.  Record your observations.

8. Add 5 drops of bromthymol blue to a different sample of each of the seven test solutions.  Record your observations.

9. Add 5 drops of universal indicator to a different sample of each of the seven test solutions.  Record your observations.

10. Add a piece of magnesium, Mg, to each of the seven test solutions.  Record your observations.

11. Add 5 drops of calcium nitrate solution, Ca(NO3)2(aq), to a different sample of each of seven test solutions.  Record your observations.

12. Use the conductivity tester on the last sample of each of the seven test solutions.  Rinse the conductivity tester in fresh distilled water after testing each sample.  Record your observations.  Indicate whether the substance has low, medium, high, or no conductivity.



Data Analysis

13. Use your observations to group the test solutions into as many categories as are needed to account for similarities and differences in chemical reactivity.  Be prepared to justify your classification scheme.

14. For those solutions that indicated high conductivity with the tester, identify the ions present in solution.

15. Hydrochloric acid is a member of a class of compounds called acids.  Sodium hydroxide is a member of a class of compounds called bases.  What other substances in the group of seven tested should be called acids or bases?

Implications and Applications
16. What strategy could you use to identify an unknown substance as an acid or a base?

17. A drop of bromthymol blue placed in an unknown solution turns yellow.  Is the solution acidic or basic?

18. Why do you think universal indicator is called an indicator?

19. What ionic species is common among the group of compounds you categorized as acids?  As bases?
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Figure 7.  Reactant matrix.
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