Teacher’s Guide-Fizz-ics


Fizz-ics
INTRODUCTION
Observe the reaction demonstrated by the instructor.  Why did the flame go out?  What happened in the reaction to produce this effect?  How did the instructor know the amount of reactants to create the desired effect?

EXPLORATION
Materials:
Each of the following is required per group:

· White vinegar (or 1 M acetic acid)

· Baking Soda (or Sodium Bicarbonate)

· 1 L graduated cylinder (for gas collection)

· 1 filtering flask

· Graduated cylinder (for measuring liquids)

· Rubber tubing

· Rubber stopper

· Triple beam balance

· Graph Paper
Procedures:
1. Perform the following demo for the class: take an amount of baking soda and put it in a glass beaker.  Pour an amount of acetic acid into the beaker and allow the students to observe the reaction.  Ask the students what has happened, and if they can identify the reactants.  Ask if the students know what the product is, then demonstrate what the product is by pouring the gas inside the beaker into another beaker with a lit candle inside.  The candle should go out once the gas fills the beaker.  If the students have not identified the reactants and products yet, you may now explain to them what happened.  Use a flask and balloon to demonstrate the gas production by putting the baking soda in the balloon, the vinegar in the flask, and fastening the balloon over the mouth of the flask.  You may also write the chemical equation at this time, since they should be familiar with them.

2. Show the students the gas collection device and have them construct one in a similar fashion.  While it is preferable to have no air present in the inverted cylinder, it is OK to have some, as long as they note how much before the reaction begins.  At this point it would be appropriate to distribute eye protection.

3. Have the students measure out an amount of acetic acid specified by the instructor in a graduated cylinder, and pour the amount into the bottle/flask.  For each trial, the amount of vinegar should remain constant.

4. Have the students measure out a mass of baking soda using the triple beam balance.  For each trial, the mass of baking soda should vary.  The amount should vary from very small amounts (below stoichiometric ratio) to much larger amounts (above stoichiometric ratio).  

5. The students should quickly add the baking soda and seal the flask.  

6. After the reaction has concluded, the students should record the volume of gas produced as well as whether or not any reactants were remaining.
7. Using the provided graph paper, have the students plot the volume of gas collected vs. the amount of baking soda.  The graph should increase linearly at first, then level off.
8. Using a density value of 1.3 g/mL, have the students determine the mass of gas collected for each trial.  Mass equals volume times density.
9. Using the provided graph paper, have the students plot the mass of gas collected vs. the amount of baking soda.  The graph should be similar to the previous graph.
CONCEPT DEVELOPMENT
1. Refer to your first graph: Volume of gas vs. Mass of baking soda.  What type of trend is observed?  Linear increase and then leveling off
2. What is the slope of the initial portion of the line?______________________________

3. Refer to your second graph: Mass of gas vs. Mass of baking soda.  What type of trend is observed? Same trend as before, linear increase and then leveling off
4. What is the slope of the initial portion of the line?______________________________

5. If the acetic acid used is 1 M, what is the amount of acetic acid dissolved in the water in your container? Equals molecular weight of acid times fraction of liter in flask.
6. The reaction we observed is a reaction between acetic acid (CH3COOH) and sodium bicarbonate (NaHCO3).  The products are sodium acetate (NaCH3COO), water (H2O) and carbon dioxide (CO2).  Write the equation below, and add coefficients (if necessary) to balance the equation:

CH3COOH + NaHCO3 ( NaCH3COO + H2O + CO2
7. What is the molecular weight of acetic acid? _60________ Of sodium bicarbonate? ___84_____ Of carbon dioxide? ____44_________

8. What is the mass ratio of carbon dioxide to sodium bicarbonate? ____0.52__________

9. Knowing the slope of the graph of mass of carbon dioxide vs. mass of sodium bicarbonate, what can we say this value represents physically? The ratio of carbon dioxide produced versus the mass of sodium bicarbonate
10. At what point does the graph in the previous question change slope? _______________

11. What is the mass ratio of carbon dioxide to acetic acid?_____0.73__________________

12. What can we say is happening physically at this point? This is the point where no more gas is produced because there is no acetic acid remaining
13. If we held the amount of sodium bicarbonate constant and changed the amount of acetic acid, what would you predict the slope to be? Why? The slope would be 0.73 because it is the amount of gas produced versus acetic acid amount.
At what point would you expect the slope to change?  Why? At the point where the ratio of carbon dioxide to sodium bicarbonate goes above the number above, because at this point there is no more sodium bicarbonate left to react.
14. What controls the amount of carbon dioxide produced?  The amount of gas produced is controlled by the substance that is below the molar mass ratio, also known as the limiting reactant.
CONCEPT APPLICATION
Most automobiles burn gasoline as their fuel source, which is mostly octane (C8H18).  The fuel combines with oxygen to produce energy, and the products are mostly water and carbon dioxide.

1. Write and balance the equation for the combustion reaction of octane and oxygen.

C8H18 + 12.5O2 ( 9H2O + 8CO2
2. The automobile consumes 1 L of fuel every 10 kilometers.  If the density of octane is 0.9 g/ml, what is the mass of the fuel consumed? ____900 g_________________________

3. What is the molecular weight of octane?__114_______ Of oxygen? ____32__________

4. What is the ratio of mass of oxygen to fuel in a complete reaction?_____0.28_________

5. How much oxygen is required to have complete combustion? _____3200 g__________

6. How much water and carbon dioxide is produced? ____water: 1300 g CO2: 2800 g_____

7. Air is approximately 20% oxygen.  How much air would be required to supply the necessary amount of oxygen?___6500 g_______________________________________
AUTHENTIC ASSESSMENT
Your group will be creating a reaction where a precipitate will form.  A precipitate is a solid product of a reaction between two liquids.  Using your knowledge of stoichiometry and chemical reactions, determine the amounts of reactants required to obtain the specified amount of precipitate.  You will be graded using the accompanying rubric.

Materials Needed:

Each of the following is required per group:

· Triple Beam Balance

· Filter Paper

· Funnel

· Graduated Cylinder

· Reagents (TBD)

Procedure:
1. Balance the provided chemical reaction.

2. Given a target mass of precipitate, calculate the amount of both reagents to achieve the desired amount.

3. Measure the amount of both reagents (thoroughly rinsing the graduated cylinder between each measurement.

4. Combine the reagents to produce the precipitate.

5. Record the dry weight of the filter paper.

6. Pour the solution through the filter paper.  

7. After the filter paper and precipitate are dry, the instructor will weigh them to determine accuracy.

	Criteria
	Weighting Factor
	0
	1
	2
	3

	Balancing Equation
	3
	Did not attempt
	2 or more mistakes
	1 mistake
	Correct Calculation

	Mass Prediction Calculation
	3
	Did not attempt
	2 or more mistakes
	1 mistake
	Correct Calculation

	Actual Mass Calculation
	2
	Did not attempt
	2 or more mistakes
	1 mistake
	Correct Calculation

	Mass Accuracy
	1
	30 + percent error
	20 to 30 percent error
	10 to 20 percent error
	Within 10 percent error



