Food Calorimetry Lab
Pre-lab (answer on a clean sheet of notebook paper):

· Title

· Draw picture of the set-up

· Paraphrase the procedure

· Create a data table

	Trial
	1
	2
	3
	Average

	Mass can
	
	
	
	

	Volume of water
	
	
	
	

	Initial mass of weigh-boat & cork & food
	
	
	
	

	Initial temp of water
	
	
	
	

	Final temp of water
	
	
	
	

	Final mass of weigh-boat & cork & food
	
	
	
	


PROCEDURE
1. Collect all materials and bring them to your lab station. (Clean the inside of your coke can if needed. It’s okay if the outside is blackened.) 

2. Weigh the clean, dry can and record its mass in your data table. Add 100.0 mL of water (measured using a graduated cylinder) to the soda can. Hang the can on the ring stand by placing the metal rod through the coke can tab. This apparatus is your calorimeter. 

3. Use a thermometer clamp to suspend the thermometer in the can. It should be in the water but not touching the sides or bottom of the can. Before going any further, check the apparatus to make sure that everything is secured. Take an initial temperature reading of the water in the can and record in the data table.
4. Choose a piece of food. Place the food on the paperclip stand. Set the food/cork combo in a weigh-boat. Record the mass. Place the entire weigh-boat/cork/food under the can.
5. Use a match to set the food on fire. This may take several tries. Closely observe the food as it burns. If the fire is not on the bottom of the can, move the cork so that the flame is heating the can. If the food falls off the stand, replace it on the paperclip stand and re-light immediately. If it takes too long, the water in the can may start to cool. If this happens, re-start your experiment from step 4. 

6. As soon as the food stops burning, observe the temperature. When the temperature hits its peak temperature, record the temperature in your data table (you will know it’s the peak temperature because the temperature will start to decrease again).

7. As soon as the food has cooled, carefully take the weigh-boat/cork/food to the scale. Record the final mass. Throw the remains and the paper towel in the trashcan.


8. Follow your teacher’s instructions for the number of trials you are to perform. In order to ensure consistency between trials, you may need to get new water, wash your can, or cool your can by running cool water over it. When you are done with all your trials, clean up your area thoroughly and return all items to their original location.

Calculations for Food Calorimetry Lab
Carefully read the information provided and use it to perform your calculations. Show all work to earn full credit.
1. Use data from your data table to answer the following questions. 

a. What is the mass of the food that reacted? The food is the limiting reactant. What is the excess reactant?_______
1b. The density of water is approximately 1.0 g/mL. How many grams of water were in the can?

2. The heat from the reaction of the burning food went into the water. The variable for heat is q and its units can be any unit from the energy box on your conversion chart. The most common scientific unit of heat is the Joule. You can calculate the amount of heat gained by the water using the equation q=mCΔT.

m = mass (it’s the mass of the water that was heated up)

ΔT = the change in temperature, calculated Tfinal – Tinitial (it would take more heat to change the temperature 10 degrees than it would to change it by 1 degree)

C = specific heat capacity (this is a constant that is unique for each substance; the specific heat capacity of water is  4.184 J/g°C ; we’ll talk more about specific heat capacity in the next question)

Here’s how the units work out                                  q = mCΔT
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Calculate the Joules of energy the water absorbed in the experiment. Use the average value to do your calculations.
3. Every substance has a unique specific heat capacity. They range from 0.21 J/g°C for tin to 1.20 J/g°C for air to 4.184 J/g°C for water. In general, it can be said that water has a high specific heat capacity.
The units of specific heat capacity are J/g°C. What do they mean? Water’s specific heat capacity is 4.184 J/g°C. This means it takes 4.184 Joules to change the temperature of 1 grams of water by 1 degree Celsius. 
a) How much energy is required to heat a piece of tin weighing 15.0 grams from 20°C to 33°C?
b) Calculate the heat associated with cooling a 15.0 gram piece of tin from 33°C to 20°C.

c) How do your answers to a and b compare?

4. You saw in the last section that heat being absorbed is a positive value while heat being emitted is a negative value. The law of conservation of energy states that the energy emitted by something has to be equal to the amount of energy absorbed by something else (or a multiple of things). Looking back at the calculations you already did, how many Joules were emitted by the combustion of the food? 
5. Hopefully you put a negative sign on your answer to #3 because energy was definitely coming out of that reaction. Now, to make things tricky, a food Calorie (capital C) is equal to 1 kilocalorie (lowercase c, scientific calorie). Convert the Joules emitted in #3 into Calories using your conversion chart when necessary.
6. Lastly, convert the Calories emitted into Calories per gram of food burned.

7. Using the nutrition information on the food package, calculate the package’s claimed Calories/gram. 
8. Calculate the percent error between your experimental Cal/gram and the package Cal/gram. Remember: the Cal/g on the package should be negative since the food gives you that energy. Compare the absolute value of your calculated Cal/g from part 5 to the positive food information.
CONCLUSION

A. We assumed all the energy from the food went into water. Discuss at least two other major sources of heat loss during this experiment (two things other than the water that absorbed heat). Answer this question thoughtfully and thoroughly. It should require at least 3 sentences.

B. Suggest a better design to eliminate error. Answer this question thoughtfully and thoroughly. It should require at least 3 sentences and should include a diagram of your newly designed experiment.

Note that everything on the right side of the equation cancels out except for Joules.








