Heat of Fusion 

And 

Other Thermodynamic Activities

A.
In this experiment you will determine how much heat is needed to convert 1 gram of ice into 1 gram of liquid water.  This quantity is known as the heat of fusion.


Measure the mass of the empty inner cup of an aluminum calorimeter.  Warm some distilled water in a beaker on a hot plate.  Raise the temperature to about 30oC. Fill the cup about 1/2 full with warm distilled water and mass it again to determine the amount of water added.


Put the cup into the calorimeter, cover and measure the temperature of the water and cup.  


Use a paper towel to dry off any liquid water from 3 small pieces of ice and then place the ice into the water inside the calorimeter.  


Wait until the ice has melted completely, and then measure the temperature of the water (and melted ice.)


Remove the inner cup and find the mass of the cup and water.


Record all data in the data table and repeat the procedure for a second trial if instructed to do so.

	specific heat of calorimeter cup


	.903 J/gCo

	.903 J/gCo



	mass of calorimeter cup


	
	

	mass of cup plus water


	
	

	initial temperature of cup and water


	
	

	temperature of ice when melted


	
	

	final temperature of cup and melted ice


	
	

	mass of cup plus water and ice


	
	

	mass of original water


	
	

	mass of ice


	
	

	Δ T of original water and cup
	
	

	Δ T of melted ice
	
	


Calculate the heat lost by the water and the calorimeter cup.

H = mcΔT (cup) + mcΔT (water)  (Use 4.18 J/gCo as the specific heat of water.)

Calculate the heat gained by the melted ice in changing from 0oC to the final temperature of the water.

H = mcΔT

The difference between the heat lost by the cup and water and the heat gained by the melted ice is the energy needed to melt the ice.  Calculate this difference.

Divide the heat needed to melt the ice by the mass of the ice and the result will be the heat of fusion.

Find the average of the 2 trials and record.  ___________________

Use the average to calculate the percent error. 

% E = O – A   x 100


    A

B.
In this experiment you will observe one of the effects of heat transfer.  Pay close attentions to the details of the behavior of your apparatus.  

You will be expected to report what happened and give a detailed explanation of why the materials behaved as they did.


Fill a small dish with cold water to a depth of about 1 cm.


Pour enough water into an empty aluminum can to cover the bottom of the can.


Place the can on a hot plate and heat the can until the water inside boils.


Use tongs to grasp the can around the middle and quickly turn the can over and place the top end of the can into the water in the small dish.  

Describe what you saw happening to the can.

Provide a detailed explanation of what happened to the can.  Use appropriate thermodynamic vocabulary, and make your explanation satisfying to both a physicist and an 8th grade physical science student. (Continue your explanation on the back of this page, if necessary.)
