Lab 5: Bomb Calorimetry and Nutritional Chemistry
You run to and from class, stay up all night studying chemistry, and dance wildly when you hear we’re going to lab. Where do you get all the energy?

Food!

Your body ‘burns’ the carbohydrates, proteins, and fats in food in order to release the energy that lets you do all the things you do. Because the heat released in burning is the same whether it happens in the human body or by combustion, we can calculate the amount of energy in food by burning it in air. So far, we have measured energy in the units of joules or kilojoules. However, the energy content of food is usually given in kilocalories (kcal). 1 calorie = 4.184 joules.

In this lab, you will determine the caloric content of various nuts. Nuts contain a lot of oil, which burns easily. Important reminder: do not eat lab materials.

Procedure:

1. Twist the end of a copper wire into a loop, and place the wire in a cork

2. Make sure your copper wire can hold each of the nuts in materials bin

3. Measure and record the mass of one of the nuts in your bin

4. Obtain an empty coke can. Fill it with water to clean it, empty the water, and shake out as much of the remaining water as possible.

5. Measure and record the mass of the empty coke can.

6. Fill the coke can about 2/3 full with water, and measure the mass of the water and can.

7. Use a ring-stand and clamp to position your water-filled coke can above the nut.

8. Measure and record the temperature of the water inside the can using a thermometer.

9. Carefully use a match to light the nut on fire.

10. After the nut has finished burning, stir the water in the can using the thermometer, then measure and record the water temperature.

11. Carefully measure and record the mass of the unburned residue of the nut.

12. Repeat the procedure above three more times, once for the same kind of nut as you burned the first time, and two more times for a different kind of nut.

Pre-Lab (to be completed in your lab notebook):
1. Complete all steps in the ‘Preparing a Lab Notebook’ handout
2. Write the title of this experiment at the top of the first page for this experiment in your lab notebook. Be sure to include the experiment in your Table of Contents.
3. A few lines below the title, write ‘Procedure’. Summarize the procedure above in enough detail that you can follow it without looking at the lab handout. 
4. Below your ‘Procedure’ section (you can go to the next page if you need to), label a new section called ‘Data’.
5. In the ‘Data’ section, make clearly labeled data tables for all the data you will need to record for this lab. A good idea would be to have each experiment in its own row and to have columns labeled ‘Mass of Empty Coke Can’, ‘Mass of Water + Coke Can’, ‘Initial Water Temperature’, etc.
6. Also in the ‘Data’ section, leave space for a sub-section called ‘Observations’. You will record anything you see, hear, smell, etc. here, as well as any changes you make to the procedure or any errors in your experiment.
7. After the ‘Data’ section, label a section called ‘Pre-Lab’.
8. In your ‘Pre-Lab’ section, answer the following questions using complete sentences.
a. 28 g of dry peanuts contain about 170 kcal. How many joules are in 28 g of dry peanuts?
b. One gram of carbohydrates contains about 4 kcal, and one gram of protein contains about 4 kcal. If there are 5 g of carbohydrates and 8 g of protein in 28 g of dry peanuts, how many kcal are there in one gram of fat? How many joules are in one gram of fat? Assume dry peanuts are all carbohydrates, protein, and fat.
c. How many joules of energy would be released by burning 28 g of dry peanuts? Remember, only the fat will burn.
d. Assume you burn 3 g of dry peanuts over 240 g of water. If the initial temperature of the water was 21 C, what will be the final temperature of the water just after the nut finished burning? (sH2O(l) = 4.184 J/g C)
e. Draw a picture of the experimental set-up for this lab (in other words, what your lab bench will look like for steps 8 – 10). 
Lab Report:

In your report, you should be sure to include the following information:
1. A brief introduction to bomb calorimetry

2. A brief description of your experiment

3. The average number of fat calories in each type of nut, from your results
4. An explanation for how you arrived at the result in question (1).
5. A calculation of the relative error in your results, compared to the published nutrition information for each type of nut
6. A discussion of possible sources of error and ways to improve the experiment to reduce those errors
