Geochemistry (Geol. 445)

Appendices

Chemical Equilibrium Misconceptions
Learning Outcomes


After completing the pre-class homework and in-class activities, you should be able to do the following tasks.
· Accurately explain what chemical equilibrium is, and how it works.

· Accurately explain how chemical equilibrium is related to chemical kinetics.

· Solve simple chemical equilibrium problems.

· Explain why particular conventions are adopted for representing the concentrations of aqueous species, gases, pure liquids, and pure solids in equilibrium expressions.

· Correctly use the terms “stable” and “metastable.” 

· Build a STELLA model to represent an equilibrium process.

Activity 1 (30 minutes)

· Discussion of the answers to your reading questions and problem. 

· Turn in your preparation assignment to the TA for grading.

Activity 2 (60 minutes)

Materials Needed

· STELLA.

· STELLA model called Anhydrite.stm, which you can download from Blackboard.
Problem


The Anhydrite.stm STELLA model illustrates the following reversible reaction, the dissolution and precipitation of the mineral anhydrite.

CaSO4(s) ( Ca+ + SO42-
This model can also be used to illustrate several principles about chemical equilibrium that are hard for many students to understand.  As you explore the model, think of ways you could use it to illustrate and explain the following points, and give examples of how you used the model to illustrate and explain them.

· Equilibrium is the state where the rates of the forward and reverse reactions are equal, not when the rates reach zero. 

· The equilibrium constant is equal to the rate constant of the forward reaction divided by that of the reverse reaction.

· Equilibrium constants can change with temperature when the activation energies of forward and reverse reactions are different.

· Le Chatelier’s Rule.

· It doesn’t matter how much of a solid is present when it is at equilibrium with a surrounding solution.  The concentrations of the aqueous species will still end up being the same.

Homework
After Period 9, take the online quiz about the Ch. 1 reading questions.


After Period 10, modify the anhydrite model to also include barite BaSO4 dissolution and precipitation, including the appropriate graphs, etc.  Play around with your new model and write down how you used your model to illustrate the following point.

· Reactions that compete for the same species can alter the final equilibrium state, but the equilibrium expressions still apply.  This can also be rationalized via Le Chatelier’s Rule.

Preparation for Period 11


Note:  During the next few periods, you will be working on a writing assignment.  For the purpose of the assignment, you will put yourself in my place.  That is, you will pretend to be a college-level geochemistry teacher who has just given the Equilibrium Concept Surveys and the preceding assignment to your class.  Here’s the story.  You are a new faculty member at a major research institution.  You must “publish or perish”!!!  Your dean, however, is nice enough to allow you to count publications in science education journals, so you come up with the idea to write a paper about this assignment, i.e., how this assignment helps students to understand chemical equilibrium.   Here’s what you need to do.
· Take the Equilibrium Concept Survey 2 and send the results to the entire class.

· Review the results of both surveys.  Do you find evidence that the class members understand chemical equilibrium any better, now?

· Read the essay, How to Organize a Scientific Paper.
· Find some papers in the chemistry education literature that talk about what kinds of misconceptions students have about chemical equilibrium.  (Just look in the ISI Web of Science and search for “chemical equilibrium misconceptions.”)
· Write a detailed outline of what you want to say in your paper, following the model in How to Organize a Scientific Paper.  
· The final paper should be 5-10 pages (not counting figures,) double-spaced, 12 point Times New Roman font, and 1 in. margins.

· You should assume, for the purpose of writing your paper, your audience knows all about STELLA, so you don’t have to describe how STELLA works.  You will, on the other hand, have to describe the specific models used.  Figures with printouts of the model and math levels should help you do so in a reasonably concise manner.

· Stay in character as you write, but remember that you will still be graded!  That is, I am using this paper to assess whether you a) understand several common misconceptions about chemical equilibrium, and b) understand the corresponding proper conceptions.  In any case, some of these misconceptions are so common that it would not be safe to assume that everyone in your target audience (other geochemistry teachers) has them all sorted out!  

· E-mail your outline to the class before the next period.
You will be graded on whether you show up with a complete and reasonably well thought-out outline

