
FROM CHEMICAL TO THERMAL ENERGY 

(adapted from THERMAL ENERGY by Dr. Courtney Willis, UNC Physics, 1993) 
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Part I. Please read the following before beginning the lab. It will be difficult to answer many 

questions within the lab if you don’t read and understand this short explanation. 

 

 You know that the energy that keeps your brain and body going comes from the food you 

eat. Your digestive system and the cells in your body break down the food and gradually oxidize 

the resulting molecules to release energy that your cells can use and store. 

 Have you ever wondered how nutritionists know how many Calories a certain food 

contains? Many people think that Calories measure fat because Calories are often counted in 

diets.  In reality Calories are a unit of energy.  A calorie is actually the amount of energy 

necessary to raise one gram of water one degree Celsius.  However, since this is a rather small 

unit, the energy in food is normally measured in kilocalories (commonly called large calories or 

Calories with a capitol C.)  The official unit for measuring energy is the joule.  One calorie is 

equal to about 4.18 joules.  In the United States we commonly measure the energy content of 

foods in Calories but in many other countries they use the official kilojoules (kJ) unit. 

 In this activity you'll learn a method for measuring how much chemical energy is 

available in different types of food. You will build your own calorimeter to capture the energy 

released by burning a small food item, like a nut or a piece of popcorn. This activity gives a new 

meaning to the phrase "burning calories."   

 The term “burning” in general terms means to combine with oxygen.  Since most 

common materials that burn are organic and contain mostly carbon, hydrogen, and oxygen, the 

products of combustion are generally carbon dioxide and water.  For an example let's look at the 

burning of sugar (C6H12O6).    

    C6H12O6     
+

    
6O2  

      →       6CO2     +     6H2O 

      sugar              oxygen                carbon             water 

                                                             from air               dioxide 

In a very simple example, we might consider eating a candy bar which contains sugar.  We 

breath in oxygen from the air.  The sugar burns (slowly – no flame) in our body and we exhale 

the carbon dioxide and water vapor.  Since we are warm blooded, the heat from the combustion 

keeps our temperature close to 98.6
o 
F or 37

o
C. 

 

Questions 

1. Do Calories measure energy or fat? Explain for each one why. 

 

 

 

2. What is the device called the measures the amount of chemical energy contained in 

different types of food? 

 



3. In chemistry terms, what does burning mean? 

 

 

4. When we eat sugar,  

a. What molecules are combined? 

 

b. What do these turn into? What molecules are the products or result from the 

reaction of sugar burning? 

 

 

Part II - Energy in Foods 

(This part can be done before or after part III, whenever the food station is open.) 

 
Many countries including the United States require nutrition labels on foods and beverages. Dr. 

Willis and Dr. Adams like to keep their food packaging when they travel abroad since other 

countries use SI units on their nutrition labels!  It’s fun to see these units in action! 

 

Questions: 

1.  Try and identify where each package or can is from. 

 

 

 

 

 

 

2.  Notice each package or can has nutrition information on the label. 

A.  Find three labels that include energy in both Calories and joules.  Identify the labels 

and divide the joules by the Calories.   

 

 

 

 

 

 

 

 

 

B.  They should all be the same.  Are they? Can you explain any differences? 

 

 

 

 

 

 



3.  As humans digest and use the food we eat a number of chemical reactions occur, on the whole 

do you think these reactions are endothermic or exothermic?  Can you give any justification for 

your answer? 

 

 

 

 

 

4.  Many people associate “Calories” with fat rather than energy.  How could you explain why 

Calories are used to measure the energy in food and not the fat in food? 

 

 

 

 

 

Part III – Burning Peanut 
Objective 

The goal of this experiment is to determine the amount of chemical energy stored in food by 

burning it and capturing the heat given off in a simple homemade calorimeter.  (A calorimeter is 

a device for measuring the amount of heat given off in a chemical reaction.) 

To measure the amount of thermal energy in a peanut you could heat up some water but to make 

things a bit easier for this experiment you will measure the amount of ice a peanut can melt when 

it burns.  It takes 80 calories (“little calories”) to melt 1 gram (1 ml) of ice.  

Here’s What you do: 

 Put on a pair of goggles 

 Put the metal tray on the table top to protect the 

surface of the table and you. If the peanut falls 

off the stand, the edges should keep it from 

falling on you or the floor.   

 Fill the "POP" can about 1/4 full of ice.  

 Set the peanut on the paper clip stand as shown. 

 Light the peanut by holding the match directly 

below the peanut.  It might take a couple of 

matches to get the peanut burning.   

 Another person should pour off any excess 

water that has collected while someone is trying 

to light the peanut.  There should be as little 

water in the can as possible when the peanut starts to burn.   

 As soon as the peanut starts to burn by itself, the match should be removed and the "POP" 

can held about 5 centimeters (2 in.) above the peanut.  

 Hold the can above the flame and gently swirl as long as the peanut continues to burn (if your 

peanut goes out prematurely you will have to relight it). 

  When the peanut has burned as completely as it is going to, pour the melted water in to a 

baby bottle and measure the volume of water that was melted by the flame.   



Questions: 

1.  The material that burns in a peanut is mostly peanut oil.  Peanut oil is a mixture of several 

materials but it is largely C18H34O2. 

A.  Use the sugar example above to write the formulas for the reactants and products for 

the burning of this material. 

 

 

 

B.  Try and balance the equation for the burning of C18H34O2.
 
 

PS this is not easy, but I think you can do it! 

 

 

 

C.  Is the burning of a peanut an exothermic or an endothermic chemical reaction? 

 

 

 

2.  Use the amount of melted water to calculate the thermal energy that was released from the 

burning peanut.  

 

 

 

 

3.  Find the chemical energy lost by the peanut in food Calories (capital C – “big calories”) 

which are actually Kilocalories (1000 calories = 1 Calorie). 

 

 

 

 

4.   There are about 40 average peanuts in a one ounce serving.  How many Calories would there 

be in an average serving? Write this value on the board. 

 

 

 

 

5.   How does your value of the Calories per serving size compare to the class average? How 

does the class average compare to the label?   

 

 

 

 

6. Why do you think the class average is different from the label?  

 

 

 

 

7.  What improvements do you think real calorimeters might have over our homemade version? 

 


