THE CALORIE CONTENT OF A PEANUT


PURPOSE

To construct a simple calorimeter and use it to determine the calorie content of a peanut.  Also, to investigate the concept/relationship of enthalpy and the calorie.

DISCUSSION
Nearly all chemical reactions involve either the absorption or release of heat energy.  The transfer of heat energy during a reaction is the result of the difference in the “heat content” between the products and the reactants.  The “heat content” is more formally referred to as enthalpy (H).  Enthalpy is a type of chemical energy, which is stored in the bonds of compounds.  Typically, enthalpy is expressed in the units of joules (J).  

In order to determine the amount of heat energy transferred, chemists employ a procedure called calorimetry.  You should be familiar with the term “calorie”.  It is just another way scientists use to describe the amount of heat energy available for transfer.  The amount of thermal energy absorbed or released during a chemical reaction is related to the change in temperature of water through the following equation:


(Hreaction = -(mass H2O)(C)(T

PROCEDURE
1. Review all safety precautions associated with the use of an open flame with your instructor. 

2. Put on your safety goggles and wear them the entire time of the experiment. 

3. Construct a simple “stand” for your peanut by bending a paperclip and inserting it into a cork stopper.

4. Use a graduated cylinder to measure 200 mL of room temperature water into a soft drink can.

5. Do you need to record anything?
6. Set up a ring stand and wire gauze to hold the can. 

7. Place the peanut on the support stand and place it under the wire gauze so that the peanut is 2 cm or less from the bottom of the wire gauze.  Using a match, light the peanut until it ignites (this will take more than one match).

8. Once the peanut has been ignited, place the can directly over the flame immediately!!!  

9. When the peanut has stopped burning, ask yourself, should I record anything?

10. Repeat steps 4-9 with a new peanut (Trial 2).

11.  The density of water is 1 g/mL.  Can we use this to calculate something we’ll need when we start processing?
RAW DATA CHART
You design it!  As a helpful hint, be sure to include important things like the brand of food/type of food, too.
1. Calculate the (H, the number of joules needed to heat the water.  Use the equation: 

Processed DATA CHART – You design.  The objective is to find the calories in your food. 

Processed DATA CHART Hints:
The food Calorie (with an upper case C) is a much larger unit than the calorie (lower case c).  One Calorie equals 1000 calories (or 1 kilocalorie).  Food labels will always report the Calorie content in terms of the kilocalorie (C).  A calorie is the unit used to describe the thermal energy needed to raise the temperature of one gram of a substance one degree Celsius, its specific heat.  Thus, water’s specific heat is expressed as 1 calorie per gram per degree Celsius.  

It is important to note the relationships between the calorie and the Joule- both of which are units used to describe energy transfer.

4.184 J   =   1 cal (calorie)

1 Calorie = 1000  calories

Conclusions:
Here you must compare your experimental value to a literature value and make a conclusion based on that comparison. (an excellent lab might do a percent error….).  Also discuss sources of error in the lab (an excellent lab will use information contained in Ch. 5 of the main text or companion here, not just vagueness).  You must also discuss how the lab may be improved.  For eg, how else can you construct a calorimeter?  How else can you modify the set up to give a possibly better result?  IB looks for more thought than “use more precise measuring devices.”

