Making Canned Heat: A Practical Gel

Sterno  is a commercial product used in many cafeteria and banquet serving lines.  It is a favorite with restaurants because it provides a reliable, odorless and safe heat source.  Sterno, also called canned heat produces a flame that is relatively small and long lasting.  Since it is a solid, it does not spill.  Another benefit is that it does not evaporate easily. 

Purpose:  To prepare canned heat and test the heat released per gram by the 

combustion of the fuel. 

Procedure:
1. Weigh out 1.5 grams of calcium acetate in a 250 mL beaker.  

2. Measure 5 mL of water and add it to the calcium acetate.  Stir to dissolve most of the solid  (not all will dissolve).

3. Measure 40 mL of ethanol using a graduated cylinder and transfer it to the beaker containing the calcium acetate solution.  Allow the solution to sit for 1 minute without stirring.

4. Record your observation of the resulting mixture:

_______________________________________________________________

5. Remove a small piece of the gel and place it on a wire gauze.  Ignite the gel.  Describe the results:

_______________________________________________________________

6. What practical applications does the canned gel have?

_______________________________________________________________

Evaluating Canned Heat:
Procedure:
1. Weigh an empty can.

2. Add a small amount of the gel to the can.

3. Weight the can with the gel.  Subtract to get the mass of gel

4. Weigh empty coke can.  Add water and reweigh.  Subtract to get the mass of the water.

5. Measure and record the temperature of the water in the coke can.

6. Put the can with the gel under the can of water and carefully ignite the gel.

7. Measure and record the final temperature of the water in the coke can.

Data:


Mass of small can


_______________


Mass of can and gel


_______________


Mass of gel



_______________


Mass of coke can


_______________


Mass of coke can and water

_______________


Mass of water



_______________


Initial temperature of water

_______________


Final temperature of water

_______________

Calculations:
1. Calculate the heat released into the water as the get burned. (q = mCT )

2. Divide the heat produced by the grams of the gel burned (difference in mass from start to end) to determine the heat released per gram of the fuel. 

In calculating the heat per gram, you assumed that all the heat from burning the fuel went to heating the water in the coke can.  Is this a good assumption?

As the canned-heat is ignited, the ethanol begins to burn to produce carbon dioxide and water.  The calcium acetate also burns to produce calcium oxide, calcium carbonate, carbon dioxide, and water.  Both reactions release energy that can be calculated with the heat of formation chart.

1. Write and balance the chemical equation for each reaction.

Are the reactions exothermic or endothermic?  Does the temperature go up or down?

Do the reactants or the products have a higher potential energy?  What does that mean?

2. Why do you think we calculated the heat per gram instead of the heat per mole?

3. Like most fuels, canned heat is burned to generate thermal energy.  What type of reaction is this and what are some other fuels that are used in this way?

4. What advantage would this fuel have over other fuels on a buffet or on a camping trip?

5. What is the reaction for photosynthesis?  Is the reaction endothermic or exothermic?  Explain why petroleum can be called “buried sunshine”.

6. What is the first law of themodynamics?

7. What is the second law of thermodynamics?

8. What was the first device used to convert energy into useful work?  Did it involve a chemical reaction?

9. Up until 1760, what was the main fuel being used?

10. Are fuels still being formed in the earths crust?  How does the rate of formation compare to the rate of use of fuels.

11. Compare the following fuels:

	
	Coal
	Natural

Gas
	Petroleum

	How is it

Formed
	
	
	

	Reaction

When Used
	
	
	

	Advantages
	
	
	

	Disadvantages
	
	
	


12. How is crude petroleum modified before it is used?

13. Describe the octane rating system.  How can the octane rating be improved?

Use the chart below to answer the following questions:

	Substance
	Chemical Formula
	Molar Heat of Combustion (kJ/mole)

	Ethane
	C2H6
	1560

	Propane
	C3H8
	2200

	Butane
	C4H10
	2858

	Octane
	C8H18
	5450


14. Write the balanced thermochemical equations for the combustion of:

Ethane

Octane

Which gives more heat per mole?

____________________

Which produces more heat per gram?
____________________

How does the heat per gram of octane compare to the heat per gram of ethanol      

(both can be used as fuel in cars).

15. How much energy is produced by the burning of one gallon of octane?  The mass of a gallon of octane is 2660 grams.

16. On the thermodynamics page of the blog is a link called energy use.  Look at the graphs in the right margin.  

In the graph showing World Energy Consumption, what is the largest producer of energy?  What percent of the energy comes from that source?

Which energy sources shown do not use a combustion reaction?

According to the pie chart showing the Remaining Oil, how much oil is left on the planet?  What is the largest percentage of the remaining oil?  How certain are these numbers?

According to the pie chart showing Renewable Energy, end of 2008, what is the largest renewable source of energy as of 2008?  How many GW  are produced?  How does that compare to oils energy production (from the first graph)?

List the types of renewable resources discussed on the web site.  Which do you think is the most viable?  Why?

