Balancing Equations with Marshmallows and Sugar Cookies

Objective:  To learn to balance simple chemical equations.

Materials:  Five different colors of marshmallows.

Part A.  Marshmallows

1. The colored marshmallows represent types of atoms.  Why are you using marshmallows in this activity instead of actual individual atoms of these elements?

2. As you have already learned, atoms combine to form compounds.  Place one white marshmallow (carbon atom) and four green marshmallows (hydrogen atoms) together.  This pile of marshmallows represents one molecule of the flammable gas methane (CH4).  When ignited, CH4 combines with oxygen (O2) gas (represented by orange marshmallows) in the air to produce carbon dioxide (CO2) and water (H2O).

(Draw each molecule here with colored pencils or markers)

3. Which of your models (CH4, O2, CO2, and H2O) represent reactants and which represent products?

4. Taking into consideration the meaning of the arrow in a chemical reaction, which models should be to the left of the arrow and which should be to the right?

5. Using your models, the plus signs, and an arrow, make a model of the chemical equation for this reaction.  Using the chemical formula for each of the substances, plus signs, and an arrow, write the chemical equation for this reaction below.

Part B.  Sugar Cookies

1. As you learned from the prior activity with marshmallows, reactants are on the left side of the chemical reaction equation and products are on the right side.  The products are the new substances formed.  Consider baking sugar cookies – are the cookies a new substance formed?  Is this a chemical reaction?  Are there reactants and products involved when baking sugar cookies?  Write a chemical equation for baking cookies as you did for the reaction in Part A.

2. Is this all the information you need to know in order to bake these cookies?  What other information do you need?

3. How would you rewrite this equation if your recipe made 4 dozen sugar cookies and called for 0.72 L of flour, 0.06 L of sugar, 0.06 L of shortening, 2 eggs, 30 mL of milk, a dash of salt, 15 mL of baking powder, and 30 mL of vanilla, baked at 375 degrees Celsius until done?

4. Compare #3’s reaction to the one you wrote in Part A for the CH4 and O2 to form CO2 and H2O.  What information is missing from the chemical equation?

5. Though the ingredients are no longer the same once they have been changed into cookies, the matter that made up the ingredients still exists.  The same atoms in the ingredients are the atoms in the cookies.  They have changed to yield a new product.  The same thing is true with any chemical reaction.  The same kinds and numbers of atoms that made up the reactants are used to make the products.  Look at the model of the chemical reaction you made.  Does it have the same kinds and numbers of atoms on both sides of the yield arrow?  Explain.

6. Imagine using a balance pan, place the models of the reactants into the left pan and the models of the products in the right pan (the reactants and product models are taken from the reaction in Part A, #5).  Try to balance the left side with the right side of the pan.  Please note that diatomic O2 does not exist as a single atom but combines two oxygens.  What compounds did you add to get them to balance?

7. What physical property is being conserved?

8. Conservation of mass is not the only factor.  The type and number of atoms must also be the same on both sides of the yield arrow.  Use the marshmallows to balance the following reaction.  (H = _(what color? here)______________ colored marshmallows and O = _______________ colored marshmallows):

H2    +        O2    (          H2O

9. Use the marshmallows to balance the following reactions below:

Na    +        MgCl2    (          NaCl    +        Mg

Na = __________ colored marshmallows, Mg = __________ colored marshmallows, Cl = __________ colored marshmallows

Fe    +        O2    (           Fe2O3
Fe = ___________ colored marshmallows, O = __________ colored marshmallows

Pb(C2H3O2)2    +        HCl    (          PbCl2    +        H(C2H3O2)

Pb = __________, Cl = __________, O = __________,

C = __________, H = __________
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