AP Chemistry

Syllabus: Chapters Eighteen
Dr. Wilhelm

Principles of Chemical Reactivity:

Other Aspects of Aqueous Equilibria
Chapter Eighteen
Objectives   the student will be able to:

· Understand the effect (and calculations) of adding a common ion on acid dissociation equilibria.
· Understand the meaning of a buffered solution and be able to calculate a buffer’s pH based on given concentrations of the buffering materials.
· Understand how a buffered solution works and the application of the Henderson-Hasselbalch equation.
· Describe the term buffer capacity.
· Be able to calculate the pH at any point in an acid-base titration.
· Relate equivalence point to acid-base titration (including strong/weak combinations).

· Identify key acid-base indicators and explain how they work.

· Define Ksp and be able to calculate the solubility product of a salt.
· Relate pH and common ion effect on the solubility of a salt.
· Predict if precipitation will occur when solutions are mixed and review the role of selective precipitation of a mixture.

Reading:
Chapters 18


Supporting materials

Problem Sets:      (Pg. 848 -851)

1, 5, 9, 11,13, 15, 19, 21, 15, 27, 29, 31, 33, 35, 37, 39, 43, 45, 47, 51, 53, 57, 59, 63, 65, 69
Laboratory Activities: 
Acid/Base Titration




Preparation of a Buffer




Solubility of Ca(OH)2

AP Chemistry

Dr. Wilhelm
Chapter Eighteen Reading Guide:  Other Aspects of Aqueous Equilibria

On a separate piece of paper, write a response to the following reading prompts while reviewing chapter eighteen of your textbook.
1. What is the “common ion effect” and how does this influence the dissociation equilibria?  How does this relate to our previous understanding of LeChatelier’s principle?

2. Outline/ review the procedures for determining the pH of a solution containing a weak acid or base plus a common ion. (strategy map 18.1)
3. What is a buffered solution?  What are the two requirements for a buffer?  Understand the underlying chemistry and math for describing the “buffering” properties of buffering solution.
4. What is the Henderson –Hasselbalch equation and how can it be used to calculate the pH of a buffered solution?  
5. What factors control buffer capacity and how can this be measured based on the Henerson-Hasselbalch equation?

6. Review the calculations (example 18.5) describing how a buffer maintains a constant pH.  Complete the “check & review” for 18.2 to assess your understanding of buffers.
7. Review the neutralization reaction (net ionic equation) associated with an acid/base titration.  Review the key points that distinguish the difference between a strong acid-base titration and a weak acid-base titration.
8. While viewing figure 18.4, identify the four bulleted items defining a titration curve for a strong acid-base titration.  Include this in your notes and label the four points of interest.

9. What is meant by the term “equivalence point”?  Why is the slope in this region so steep?  Why is the equivalence point at pH = 7 for a strong acid-base titration?  What does the pH rise so rapidly after this point is achieved?
10. Similarly, review the process for a weak base-strong acid titration.  Retrace the titration curve presented in figure 18.5.  Label the key features of this titration curve and explain how/why it differs from the previous example.
11. Review the curves and discussion for weak polyprotic acids and titration of a weak base with a strong acid.  Highlight the unique features for these systems and be comfortable with why these curves look the way they do.
12. What are indicators and how to they work?  Review Figure 18.10 which describes a variety of common pH indicators.

13. Define solubility constant (Ksp ) and distinguish between the terms solubility and solubility product constant.  
14. Review the procedures for solving solubility equilibria problems.  Recognize the similarities and differences to our previous study of equilibrium. Several examples are presented in examples 18.8, 18.9 & 18.10.
15. Why is it that comparisons of Ksp only applies to salts that produce the same number of ions?

16. What is the role of the common ion effect on the solubility of ionic solids?

17. What is the role of pH on the solubility of ionic solids?  Give an example when addition of an acid or base may enhance the solubility of an insoluble salt.
18. Explain how quantitative and qualitative analysis of precipitate reactions is related to an understanding of solubility and Ksp.  What is the role of Q and K in this comparison?
19. Sections 18.6 & 18.7 discuss the solubility of complex ions.  Take a moment to review these two sections.  Define the term ligand and the formation constant Kf.  Review the process of forming these coordinate complexes and take note of the nomenclature used to name these compounds.

