S’more Stoichiometry For You!
Part 1.

I love S’mores! I’ll buy a package of graham crackers, chocolate bars, and marshmallows expecting to make a whole ton of S’mores but I always seem to run out of one of the food items. I’m left with all this extra food! Can you relate to this? It’s like hot dog buns are sold in packages of 8 but hot dogs are sold in packages of 10! What is up with that?
The purpose of this lab activity is to help you understand that you may not always be able to make all the product you want given the amount of reactants supplied. 
Please note, for the purpose of this activity, we will assume that 1 piece of food will represent 1 mole of that food.

A S’more generally consists of a slightly browned marshmallow, two graham cracker halves (half on top, half on bottom. Each half is considered 1 piece), and three pieces of chocolate from a standard Hershey type chocolate bar. Your instructor will demonstrate.
	



	


	



	M for marshmallow
	Gc for graham cracker
	Cb for chocolate





Together, these make a S’more (Sm)!
Write an equation below using the information given above: 
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1. Based on the equation above, and the reactants available at the lab bench, how many S’mores can be made? Briefly describe your reasoning that led you to your answer. 
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2. It is easy to determine the number of S’mores you can make because you can see the number of pieces (moles) that are supplied to you. One of the foods limited the number of S’mores you could make. It is called the limiting reactant. Which food is the limiting reactant? Why? 
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3. Let’s continue this idea and go beyond the bag. Suppose you have now 10 M (that is, 10 moles M!), 34 Gc, and 72 Cb. How many S’mores can you make? What foods are left over and in what quantity? Show all work below. (Yes, I want you to show me mathematically how you would do this. Think of Stoichiometry mole (( mole calculations!) 
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Part 2.
Believe it or not, you did mole-mole calculations in part 1, #3! As you know, however, obtaining chemicals in gram quantities is the norm. So, let’s make this S’more activity more like real chemistry and give you the quantities of reactants in grams this time. 
We will first determine the molar mass of the food pieces so that we will be able to convert from grams (( moles just like when doing real stoichiometry calculations. These values are supplied in the table below. Remember, each piece represents 1 mole of that food.

Table 1. __________________________________________ 
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	Substance
	Molar Mass (mass of 1 piece or 1 mole)

	Molar mass of 1 piece of Chocolate (Cb) 
	 g/mole

	Molar mass of a Marshmallow (M) 
	g/mole


	Molar mass of a half Graham cracker (Gc) 
	g/mole

	Molar mass of a S’more (Sm)
	g/mole



Review of basic gram (( mole calculations. 

Following are basic questions you should be able to do! (Show work on this sheet or writing on another sheet of paper.) 
4. If you have 30 grams of Cb, approximately how many moles (pieces) do you have? 
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5. If you have 4 moles (pieces) of M, how many grams of M do you have? 
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6. If you have 33.21 grams of Cb, how many moles and grams of M and Gc will be necessary to make the maximum number of S’mores possible? How many moles and grams of S’mores (Sm) can be made? 
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7. Suppose you have 44.28 g Cb, 58.72 g M and 31.00 g Gc. When you make S’mores based upon these values, one of the foods will limit the number of S’mores you could make. It is called the limiting reactant. Do stoichiometry calculations that will show which food is the limiting reactant. 
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8. From the previous problem, what foods are left over and in what quantity? 
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9. Suppose we start with 50g each of Gc, Cb, and M. Does it make sense to say we should end up with 150 g of S’mores? (3 foods x 50 g each = 150)  Why or why not? (This is a question to assess your understanding of this activity-a conclusion?) 
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     Name: _____________________		        		         Date:  ____________________
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