Student’s Guide – Coffee Cup Calorimetry

Name:___________________________________
Date:________________  Hour:_________

Coffee Cup Calorimetry
INTRODUCTION
In the previous experiment, we discussed how one can determine the number of calories in a food product by burning it and measuring the amount of heat transferred to an amount of water.  However, the amount of heat measured was inaccurate.  How can we improve the experiment to correctly account for all of the heat transfer? 
EXPLORATION
Materials:
Each of the following is required per group:

· 2 styrofoam cups

· 1 cup lid

· Thermometer

· Stirring rod

· Graduated cylinder

· 10 g Sodium Hydroxide pellets
Procedure:
1. Assemble the coffee cup calorimeter by placing the Styrofoam cups one inside another.  Poke two holes in the cup lid to allow for the thermometer and the stirring rod.  

2. Measure 200 mL of water using the graduated cylinder and pour it into the Styrofoam cup.  Measure the temperature of the water and record it in the table below:

	Initial Water Temp. (C)
	Final Water Temp. (C)

	
	


3. Measure out the 10 g of sodium hydroxide and add it to the water in the cup.  Immediately replace the cup lid and insert the stirring rod and thermometer.  Stir the solution gently and monitor the temperature.  When the temperature peaks, record the temperature as the final water temperature in the above table.  

CONCEPT DEVELOPMENT
A popular method of measuring heat is the Joule (1 cal = 4.18 Joule).  It can be measured using the change in temperature, the mass of the substance, and the specific heat capacity of the substance:
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1. The specific heat of water is 4.18 J/kg K.  Calculate the amount of heat produced by the addition of the sodium hydroxide.
2. Calculate the amount of heat produced per mole of sodium hydroxide.  

3. Why is this calorimetry test more accurate than the experiment involving the food?
CONCEPT APPLICATION
4. What will be the temperature increase if 25 grams of sodium hydroxide is added to 300 mL of water?
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