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Smore Stoich
Having way too much fun in the lab …
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What are some other examples of limiting reactants in food?  List some here:
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Caution:  You still need to wear googles for the Bunsen burner.  Also the marshmallow will be hot!  Also don’t eat too many marshmallow, you will get sick in the tummy!
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 Goggles Must be Worn


Introduction
I love smores!!! However, I always run out of one of the items.  It's like 10 hot dogs but only eight hot dog buns!  What is up with that?  Hey it is kind of like limiting reactants... however that comes later.

In this lab you will see what is limiting how many smores you can eat.  (I really mean make, because I eat a lot of smores!) 

Lets first write out the “balanced chemical reaction” for the production of smores.  Use Gc for graham cracker, Mm for marshmallow, and Ch for chocolate. 
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Show your instructor this equation before you go on.  
Now before looking at the next page, what kind of information do you think you need to know in order to calculate the maximum amount of complete smores you can make from the three different packages?  Explain what you think you are going to do below. 
Materials
          Equipment                                             

Bunsen Burner (only used on food)
Sticks for the marshmallows


1 bag of marshmallows


1 box of gram crackers


1 package of chocolate bars

Put scratch work here:  (But turn in the real work on a separate sheet)



Procedure   Be sure to read the steps below before continuing.
1. Go to the front table and get one piece of each of the 3 items (Mm, Gc and Ch).  Mass each of them individually and record the mass. 
2. Record the mass of the entire box/package of the three items.  Make sure you are putting it in GRAMS.

3. That is all the data you are going to collect.  Now lets do some calculations. (You can’t make your smore until the calculations are done) Calculate the mass needed of each item to make one complete smore according to your balanced equation.  Record that value.

4. Now calculate how many complete smores can be made from the entire box, ignoring the other items. Record that value.
5. Compare these numbers, which item will run out first?  This is your limiting reactant.  It is limiting how many smores can be made.  
6. Show your instructor your calculations and then you can make the smore in the hood!
Data Table
	Food Item
	Mass of one piece
	Mass of Entire Package
	Mass of one “recipe”
	Complete Smores based on this item

	Marshmallow
	 
	 
	 
	 

	Chocolate
	 
	 
	 
	 

	Graham Cracker
	 
	 
	 
	 


Questions: (Answer on a separate sheet of paper)
1. Which item was the limiting reactant?  How do you know this?

2.  What is the maximum amount of complete smores that could be made with these items?

3. Which items were in excess?  How many additional smores could I make with each of the items in excess? 

4. How do you think chemists use limiting reactants to their advantage when they make chemicals? (Hint, why would they not want something in excess?)

5. What is another analogy to limiting reactants similar to the hot dog one? 

Being in the lab is all about making connections to the classroom material.  

If you don’t see the connection between making smores and stoichiometry, ASK!!!

Don’t forget how much fun this was!  Chemistry is fun too!


Sammy the Smore says “I love Chemistry! And you should too boys and girls”


Chem Is Try
Lets now tie this into our stoichiometry calculations.  
Setup a stoichometry/factor label calculation showing how you got to the limiting reactant in the smore problem.  Start with what I gave you a box or package of food.  Go from there.  Lets first use the box of graham crackers:

? smores (Gc2MmCh2) = (mass of the box goes here) X 
[image: image1.wmf]1

molGc

yourmassofonepiece

 X 
[image: image2.wmf]22

1

2

molGcMmCh

molGc

= moles of smores based on Gc!!!
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1. Do the same thing for the other two items (Mm and Ch).  Show your work on a separate sheet of paper.
Now, watch your instructor show you this sample problem.  
Ex: If you mix 500 g of silver nitrate with 192 grams of copper chloride in a double replacement reaction, which reactant is limiting?  What is the maximum amount of silver chloride that can be produced in moles?
Wow that is a great problem, huh?  Now that you see that, let us compare that to our smore lab. 
2.  What does the 500g of silver nitrate and 192 grams of copper chloride compare to in the smore problem?
3.  When you find the number of moles of each reactant, what does that compare to with smores?

4.  What does the balanced equation compare to?

5.  Do you find any other comparisons?

6.  What are your questions still about this activity?
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