Physics 2A
Experiment 10: Calorimetry
Introduction:  A consideration of the heat evolved or absorbed during physical and chemical processes provide good examples of the use of the first law of thermodynamics, and the measurement of such heats is the subject of the science of calorimetry.  The purpose of this experiment is to verify the first law, as well as learn about calorimetric measurements, and this will be accomplished through the following two objectives:


a) To determine the specific heat capacity (Ca) of aluminum.


b) To determine the latent heat of fusion (Lice) of ice.

Theory:  Explain each of the following in the space provided.

1. Heat Capacity:

2. Latent Heat:

3. After reading the procedure, explain how the first law of thermodynamics is involved and how the objectives of this experiment will verify this law.

Experimental Setup:
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Procedure:

Aluminum...Measure and record the mass of the empty metal cup. Fill the cup with the aluminum sample (must be dry) and measure and record the mass of it.  Cover the cup with a 1-hole stopper, and heat the sample in the steam generator for about 5-10 minutes after the water boiling.  Measure and record the mass of a dry styrofoam cup (calorimeter).  Half-fill the styrofoam calorimeter with cool tap water and measure and record the mass of it.  Now measure and record the calorimeter water's initial temperature.  Pour the hot  aluminum sample (100oC) into the water in the calorimeter, and using a thermometer, carefully stir the water/aluminum mixture for  5-10 seconds until the  mixture reaches a constant temperature.  Measure and record this final temperature.  Drain the water from the aluminum, and discard the wet aluminum into the drying container provided.

Ice...Repeat the above procedure  for the styrofoam calorimeter only this time instead of adding hot aluminum,  add a cube of ice that has been allowed to sit out in the lab until it has begun to melt (0oC).  Be sure to dry the cube by using a paper towel to remove water from the ice sample.  Stir until all ice melts and the mixture has come to a uniform temperature.  Measure and record this final temperature and the mass of the contents in the calorimeter. 
Data:  
Specific Heat Capacity of Aluminum:

1. Mass of empty metal cup:
________________ g

2. Mass of aluminim sample, ma: 
________________ g

3. Mass of empty and dry calorimeter:
________________ g

4. Mass of  water in calorimeter, mw:
________________ g

5. Initial temperature of water, Twi:
________________ deg C

6. Initial temperature of aluminum, Tai:
________________ deg C

7. Final temperature of aluminum/water, Tf:
________________ deg C

Latent Heat of Fusion of Ice:

1.  Mass of empty and dry calorimeter:
________________ g

2.  Mass of water in calorimeter, mw:
________________ g

3.  Mass of water and ice melt:
________________ g

4. Mass of ice sample, mi (#3 - #2):
________________ g

5. Initial temperature of water, Twi:
________________ deg C

6. Initial temperature of ice, Tii:
________________ deg C

7. Final temperature of mixture, Tf:
________________ deg C

Calculations/Results:
For the Specific Heat Capacity of Aluminum...

From the conservation of energy (AKA 1st Law of Thermodynamics):

Energy added to Al + Energy added to water = Energy added to calorimeter, or:

ma*Ca*(Tf-Tai)  +  mw*Cw*(Tf-Twi) = Energy added to calorimeter.

If no energy enters or leaves calorimeter, then:


Cw = specific heat capacity of water = 1.00cal/degC-g


Therefore,                                                                     (Show calculations in space below.)

Ca(published) =  0.215  cal/degC-g             % Error = _______________%

For the Latent Heat of Fusion of Ice…
From the conservation of energy:

Energy added to water + Energy added to ice = Energy added to calorimeter.

( Assumes that the heat added to the calorimeter was negligible.)


Therefore,                                                              (Show calculations in the space below.)

L(published)=  __________________ cal/g        % Error = _________________%
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ma*Ca*(Tf-Tai)  + mw*Cw*(Tf-Twi)  =   0





Ca= ___________________ cal/degC-g





Mw*Cw*(Tf-Twi) + L*mi + mi*Cw*(Tf-Tii)= 0 








   L= __________________ cal/g
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