CALORIMETRY LAB

Introduction:
Plants utilize sunlight during photosynthesis to convert carbon dioxide and water into glucose (sugar) and oxygen. This glucose has energy stored in its chemical bonds that can be used by other organisms. This stored energy is released whenever these chemical bonds are broken in metabolic processes such as cellular respiration.  
Cellular respiration is the process by which the chemical energy of "food" molecules is released and partially captured in the form of ATP. Cellular respiration is the general term which describes all metabolic reactions involved in the formation of usable energy from the breakdown of nutrients. In living organisms, the "universal" source of energy is adenosine triphosphate (ATP). Carbohydrates, fats, and proteins can all be used as fuels in cellular respiration, but glucose is most commonly used as an example to examine the reactions and pathways involved.
Marathon runners eat a large plate of pasta the night before a competition because pasta is a good source of energy, or fuel for the body. All foods contain energy, but the amount of potential energy stored will vary greatly depending on the type of food. Moreover, not all of the stored energy is available to do work. When we eat food, our bodies convert the stored energy, known as Calories, to chemical energy, thereby allowing us to do work. A calorie is the amount of heat (energy) required to raise the temperature of 1 gram (g) of water 1 degree Celsius (°C). The density of water is 1 gram per milliliter (1g/ml) therefore 1 g of water is equal to 1 ml of water. When we talk about caloric values of food, we refer to them as Calories (notice the capital “C”), which are actually kilocalories. There are 1000 calories in a kilocalorie. So in reality, a food item that is listed as having 38 Calories has 38,000 calories. Calories are a way to measure the energy you get from the food you eat.
Just as pasta can provide a runner energy to run a marathon, a tiny nut contains stored energy that can be used to heat a container of water. For this lab exercise, you will indirectly measure the amount of Calories in couple of food items using a calorimeter. A calorimeter (calor = Latin for heat) is a device that measures the heat generated by a chemical reaction, change of state, or formation of a solution. There are several types of calorimeters but the main emphasis of all calorimeters is to insulate the reaction to prevent heat loss. We will be using a homemade calorimeter modeled after a constant-volume calorimeter. A particular food item will be ignited, the homemade calorimeter will trap the heat of the burning food, and the water above will absorb the heat, thereby causing the temperature (T) of the water to increase. By measuring the change in temperature (∆T) of a known volume of water, you will be able to calculate the amount of energy in the food tested

MATERIALS:
· goggles


· ring stand

· wire ring

· large cork

· matches or lighter

· balance scale

· water

· 200ml beaker

· Test tube

· Celsius thermometer

· gloves or forceps 

· walnuts
· popcorn

· coffee cans with ends removed

· cheetos
· Cork

· Straight pin

· foil

CAUTION: Use gloves or forceps to handle hot equipment and burned food.



PROCEDURE:
1. Place a test tube clamp on the ring stand.  Add 15ml of water to the test tube. Place the test tube carefully in the test tube clamp.  This apparatus is your calorimeter.

2. Turn the cork upside down and poke the pin through the cork. Place a square of foil over the pin to keep the cork from burning.

3. Place the thermometer into the test tube. Remember to suspend the thermometer in the water when taking a temperature reading. Before going any further, check the apparatus to make sure that everything is secured.
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4. Choose a piece of popcorn, measure its initial (beginning) mass and record in the data table (below).

5. Take an initial temperature reading of the water in the test tube and record in the data table.

6. Place the popcorn on the point of the pin. 
7. Put on goggles!!!  Tie your hair back!!  Use a lighter to set the popcorn on fire by holding the flame under the popcorn. This may take several tries. Closely observe the food as it burns. If the food falls off the pin, start over immediately. 

8. As soon as the food stops burning, immediately take a final water temperature reading and record it in the data table.

9. As soon as the popcorn has cooled, use forceps to lift the burned remains onto the balance scale. Take a final mass and record in the data table.

10. Pour the water from the test tube into the sink and refresh with 15 ml. of tap water.
11. Repeat the experiment using a cheese puff and a walnut.

DATA TABLES:


Mass:

Food Tested
Initial Mass

Final Mass


Δ Mass

	Popcorn
	
	
	

	Walnut
	
	
	

	Cheese Puff
	
	
	




Water temperature:
Food Tested

Initial Temperature
Final Temperature

Δ Temperature
	Popcorn
	
	
	

	Walnut
	
	
	

	Cheese Puff
	
	
	



CALCULATIONS:

I.  Calculate the energy released from each food by using this formula.
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· 4.2 is the value of the specific heat capacity of water, in joules per gram per degree Celsius – the number of joules taken to raise the temperature of water by 1 °C.

· 1 cm3 (ml) of water has a mass of 1 g.

1. Calories of the Popcorn:

2. Calories of the Cheese Puff: 

3. Calories of the Walnut: 

Compare your results for each food with the rest of the class.



ACTIVITY ANALYSIS:

Discuss the sources of heat loss during this experiment. Can you suggest a better design?



Discuss the pros and cons of eating peanuts as a staple in the average American diet.
