Name:_____________________________


Calorimetry Lab

Purpose

The purpose of the lab is to measure the amount of heat released by the food sample using a calorimeter and to determine which type of food has the most calories per gram.
Materials

1 ring stand 

1 thermometer


1 thermometer clamp

1 aluminum cup

1 4” Ring

1 Wire mesh square

matches

1 large paper clip

1 cork

food samples

1 100 mL graduated cylinder
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Procedure

1. Set up calorimetry apparatus as shown. 
2. Measure 100 mL of water (1 ml water = 1 gram water)

3. Pour into aluminum  cup.

4. Measure and record temperature in data table.

5. Mass 1 Cheeto.  Record mass in data table.

6. Place securely on paper clip.  

7. Ignite Cheeto.

8. Once the food has burned, measure and record the temperature of the water and the mass of the burned food.

9. Calculate the mass of the food that was consumed in the burning process (mass before burning – mass after burning).  Record this mass

10. Empty water in cup.

11. Repeat procedure for the remaining food samples.

12. Clean up lab area and return lab equipment to where you got it. 
Calculations (Show all work on a separate sheet of paper)  

13. Calculate the change in temperature for each food sample.

14. Average the changes in temperature for each food type.  Use these values to do your calculations for the rest of the questions.

15. Calculate the heat absorbed in Joules by the water for each type of food. 

16. Calculate the heat released in Joules by the food for each type of food. (Remember the heat absorbed should be the same as the heat released)

17. Covert your answers in #5 to Calories. (hint: 1 joule = 0.239 calories, or use 1 cal/g°C)

18. Calculate the mass of the food that was consumed in the burning process (mass before burning – mass after burning).

19. Determine Calories per gram for each food type.  (Hint:  divide Calories by burned mass) 

20. Make a data table.  Include values from the lab and calculations.

	
	Initial Temperature of H2O 
	Final Temperature of H2O
	Change in Temperature of H2O 
	Initial Mass of Sample
	Final Mass of Sample
	Change in Mass

(Burned Mass) 
	Total Energy 
	Energy per Gram
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NOTE! To calculate total energy, use the equation Q = m(T)Cp (hint: 100 mL of H2O = 100 g).  To calculate the energy per gram, take the total energy and divide it by the change in mass.
Questions 

1. Compare the calories per gram for each food type. Which type of food has the most calories per gram?  Why do you think that this food has the most calories?

2. List and describe three possible sources of error.  How could these errors effect your measurements and how might you modify this lab to minimize the error?

3. Compare the heat released by the food to the heat absorbed by the water.  What type of reactions/processes are they? (hint: think exothermic or endothermic)

	Calories in Cheetos ®

Nutrition Facts
Serving Size: 1 oz (~29 g)

                       ~29 pieces

	Calories  160

Calories from Fat  90

	Total Fat  10 g

Total Carbohydrates  15 g

Protein  2 g

Other  2 g


4. The nutrition facts for Cheetos are given on the chart.

a. We often speak of the calories associated with food.  What do you think this means?

b. Eating food helps to keep us warm.  How might this happen?

c. How many food calories are in 1 Cheeto?  Use the information on the chart.  (Hint: 1 serving size is about 29 Cheetos according to the chart.  1 serving size also has 160 Calories)  SHOW YOUR WORK!

d. 1 food calorie is 1000 calories used by chemists.  How many chemistry calories are in 1 Cheeto?  SHOW YOUR WORK! (Hint: according to the food label, 1 gram = 1 Cheeto)

e. How does the number you calculated in “d” compare with the calories/g you calculated in your table?

f. Why do you think the measured value is lower than the value reported on the Cheetos bag?

Making Sense:
What do you need to know to quantify the amount of heat transferred from a fire to a container of water?  List the 3 pieces of data you need to collect.

If you finish early…
If you burn a larger number of Cheetos you can heat the water up to a higher temperature.  However, the temperature of the fire itself does not change with the number of Cheetos you use.  Explain what might be going on.
