Geochemistry (Geol. 445)

Period 1

Period 1:  Anatomy of a Rate Law

Learning Outcomes


After completing the class activities and associated homework, you should be able to do the following tasks.

· List several variables that control the rates (i.e., kinetics) of chemical reactions.

· Provide simple, yet convincing arguments for why they control reaction rates.

· Construct simple equations to express these relationships.

Activity 1 (45 minutes)

In-Class Activity

This activity will be started in class and continued as a writing assignment.

The Problem


Suppose we have some groundwater that contains both silicate anions (H3SiO4-) and sodium cations (Na+).  The following reactions involving these two ions can occur.
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Your mission is to create mathematical expressions that describe the rates of these reactions.

The Plan

· Which variables do you think might control the rates of these reactions?  (Think of the molecules as little balls that are zipping around in some little box of water.  What controls how often they will have a chance to react together?)

· List any other controlling variables that your classmates or instructor suggested.

· In groups, make arguments for why these variables should control reaction rates.  Compare notes, critique the others’ explanations, and write your final arguments here. 

· Of the factors you listed, which ones will be pretty much constant, and which ones might vary under different conditions?  What conditions?  Why?

· Now, come up with ideas about what a “rate law” for the reaction would look like.  A rate law is a mathematical formula that describes the 

Results


Report your results in a short paper, which you will complete individually.  Follow the list of guidelines below.

· Title:  “How Can Chemical Reaction Rates Be Described Mathematically?”

· Length:  1-2 pages, double-spaced, 12 pt. Times New Roman font, 1 in. margins on all sides.

· Audience:  Write for geology students who have never taken this course.  In other words, write for people who don’t know much about chemical kinetics, but maybe have taken high school chemistry.

· Purpose:   You want to convince your audience that the way chemical reaction rates change in response to environmental variables can be described mathematically, and that the equations developed to describe reaction rates should have a particular kind of form.  You should break this up by asking the following questions

· What happens during a chemical reaction?  

· What are the main factors that determine how fast a chemical reaction proceeds?  
· What would the mathematical form of a rate law look like?

Delivery Format:  Save your essay in Microsoft Word (.doc) format.  NO WordPerfect!!! PLEASE make sure to do this before class.

 Preparation for Period 2

Please follow these steps to prepare for the following class period.  Make sure to follow them IN ORDER.

· Complete your writing assignment.

· Read How to Write a Paragraph.  
· Take How to Write a Paragraph quiz on Blackboard.

· Go through your own essay on the computer, and use the highlighter tool to do the following tasks, in order.

· Highlight the Issue of each paragraph in yellow.

· Highlight the Point of each paragraph in red.

· Highlight the Discussion in each paragraph in light blue.
· Keep a copy of your unrevised paper to bring to class.

· Try to revise your paper to fit the model presented in How to Write a Paragraph.  

· Email a copy of your unrevised and revised paper to everyone in the class. (This can be done on Blackboard under Communication.)

Period 2:  Writing a Coherent Paper

Learning Outcomes


After completing the class activities, you should have improved your ability to do the following tasks.

· Organize sentences in paragraphs so that they are easy to read and make a clear point.

· Recognize when a paragraph has not been organized in this fashion, and fix it.

· Organize paragraphs in an essay so that the entire essay makes a clear point.

· Recognize when an essay has not been organized in this fashion, and fix it.

Activity 1 (45 minutes)

In-Class Activity and Homework


We will start this activity in class and continue it as homework.  

Materials Needed

· How To Organize a Paragraph.
· Your writing assignments from Period 1.  

Activity

· Open your neighbor’s file and use the highlighter tool to do the following tasks, in order.

· Highlight the Issue of each paragraph in yellow.

· Highlight the Point of each paragraph in red.

· Highlight the Discussion in each paragraph in light blue.

· With your neighbor, discuss the following topics.

· Did you both identify the same passages as the Issue, the Point, and the Discussion for each paragraph?

· Were these elements placed in areas where the reader should expect to find them?

· Did these elements perform their intended functions, if present?

· How could the paragraphs be fixed so as to flow properly?

· Have your neighbor do the same steps for your paper.

· Now discuss the following topics with your neighbor.

· Can you find sentences or sentence groups that could be considered the Issue and the Point for the entire essay?  

· Were these elements placed in areas where the reader should expect to find them?

· How could the paragraphs be fixed so as to flow properly?
· Rewrite your final draft, due next period.

Grading Rubric: “How Can Chemical Reaction Rates Be Described Mathematically?”

	 
	 
	 
	Points
Possible
	Points
Received

	Writing Style
	
	 

	 
	Format
	1-2 pages, double-spaced
	1
	 

	 
	 
	12 point, Times New Roman font
	1
	 

	 
	 
	1 inch margins on all sides
	1
	 

	 
	Audience
	Written for someone who has perhaps taken high school chemistry
	2
	 

	 
	Paragraph
	Each paragraph has an appropriately placed Issue, Point, and Discussion
	5
	 

	 
	Flow
	Paragraphs connect to previously mentioned ideas or readers’ prior knowledge. Entire paper flows.
	5
	 

	
	15
	

	Content
	
	 

	 
	
	Makes a clear and persuasive argument about why reaction rates should be dependent on certain environmental variables.
	8
	 

	 
	 
	Makes a clear and persuasive  argument about the form rate laws should take with respect to reactant concentrations.  
	7
	 

	  
	15 
	 

	 
	 
	Total Points Possible
	30
	 


