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Heat of Fusion

Introduction:

The main objectives of this lab are to calculate the energy released from a mass of cooling water, the energy absorbed by a mass of melted ice and also to determine the heat of fusion of ice. Heat of fusion is the energy in joules required to raise the temperature of one kilogram of a material one Kelvin. Calculations of the specific heat is possible because all molecules are in constant random motion, even solids. And if a material is to absorb heat, then the molecular velocity will increase until the material changes into another state of matter. The measure of this change of kinetic energy per particle is temperature. For example, energy released by the warm water in the lab will be absorbed by the melting ice, until the temperature reaches equilibrium. To calculate the energy absorbed or released when a substance decrease or increase in temperature, this equation is used: 
Energy absorbed or released = (kg substance) x (change of temperature in K) x (specific             heat)
The equation to calculate the amount of energy absorbed or released when the material change state of matter:
 Energy absorbed or released = (kg substance) x (heat of fusion)
Prelab Questions:

1. How does added heat affect molecular motion? 

The addition of heat affect molecular motion by speeding up the average kinetic     motion. 

2. What is the difference between heat and temperature?

Heat is energy while temperature is the measure of heat—the average kinetic energy  par particle of a substance.  

3. What is meant by the term heat of fusion?

Heat of fusion is the amount of energy required to change a substance into another state of matter. 
4. State the value for the specific heat and heat of fusion of water.

    Specific heat: 4.180 x 10^3 J/kg•K

    Heat of fusion: 3.34 x 10^5 J/kg 

5. Why would a stirring rod and not a thermometer be used to stir the contents of the cup? 
A thermometer should not be used to stir the contents of the cup because the ice might        break the thermometer. The thermometer is made of glass and can be easily broken. Also, thermometers contain liquid mercury, which is poisonous. 
 6. What is the source of heat used to melt the ice cubes? 

     The source of heat used to melt the ice cubes came from the heated water, that was 

      releasing energy as it cools down.        
7. What can you assume about the amount of heat liberated by the warm water?

I can assume that the amount of heat liberated by the warm water has enough energy         to  melt the ice pieces.
Procedures:    
1. Put on goggles.             
2. Obtain and mass a clean, dry plastic foam cup. Record the mass to the nearest 0.01      g on the Data table.

3. Add about 200 mL of distilled water to a 600-ml beaker
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4. Place the beaker onto the wire gauze and ring on the ring stand. Light and adjust your burner to a low flame. Heat the beaker until the distilled water is about 40°C. Remember to turn off your lab burner.

5. Add the heated water to the plastic foam cup until the cup is half full. Measure the mass of cup and content and record it on the Data table.

6. Measure the temperature of the water and record it on the Data table.             
7. Select two medium-sized ice cubes and dry their surfaces with a piece of paper towel. Carefully place and ice cubes into the cup and gently stir the mixture. 

8. Measure the temperature of the solution in the cup when the ice cubes have completely melted. 
9. Continue to stir the contents of the solution until the temperature remains fixed at a value. Record this temperature. 

10. Clean up all materials and wash your hands. 

	Mass of cup in kg
	

	Mass of cup + heated water in kg
	

	Temperature of the heated water
	

	Final temperature of the mixture
	

	Mass of cup + contents in kg after the ice melted
	


Data Table: 

Data Table: 
	Mass of cup in kg
	.00227 kg

	Mass of cup + heated water in kg
	.10242 kg

	Temperature of the heated water
	42.5°C

	Final temperature of the mixture
	31.5°C

	Mass of cup + contents in kg after the ice melted 
	.11147 kg


Calculations: 
1. Calculate the mass in kg of the heated water in the cup. 
.10242 - .00227 = .10015 kg of water
2. Calculate the temperature change (∆T) in kelvins of the warm water in the cup. 


42.5°C + 273 = 315.5 K
3. Calculate the temperature change (∆T) in kelvins of the melted ice. 

31.5°C+ 273 = 304.5K

315.5 K – 304.5K = 11.00 K

4. Calculate the mass in kg of the melted ice. 


.11147 kg - .10242 kg = .00905 kg of melted ice

5. Calculate the amount of energy lost, in joules, by the warm water.


Q = (.10242 kg) x (-11K) x (4.180 x 10^3 J/kg•K)

Q = -4.709 x 10^3 J 

6. Determine the amount of energy absorbed, in joules, as the melted ice warmed to the equilibrium temperature. 


Q = (.00905 kg) x (4.180 x 10^3) x (31.5)

Q = 1.19 x 10^3 J

7. Determine the amount of energy, in joules, that was absorbed during the melting process.


Q = (.00905 kg) x (3.34 x 10^5) 

Q = 3.02 x 10^3 J 

8. Calculate the heat of fusion for ice, ∆H of fusion. 


-4.709 x 10^3 J = (.00905 kg) x (heat of fusion)

Heat of fusion = -5.20 x 10^5 J/kg
Analysis and Conclusions: 
1. Compare your value for the heat of fusion of water with the value given in the introduction. Is your value higher or lower?

The experimental value for the heat of fusion of water is higher than the value given in the introduction. The experimental value is 5.20 x 10^5 J/kg•K while the 4.180 x 10^3 J/kg•K.

2. What factors might account for deviations between your calculated value and the accepted value of heat of fusion? 

Since the experimental value for heat of fusion of water is higher than the accepted value, it is because we did not wait until the water and ice reaches equilibrium. 
Real World Connections:

A popular aid to the home gardener is the “Wall o’ Water”. It is a double-walled enclosure for plants made of translucent plastic. When the double walls are filled with water, sensitive plants can be set out early in spring before the danger of frost is passed. Explain how a blanket of water surrounding a tomato plant can help it survive low and even freezing temperatures. 

The blanket of water surrounding a tomato plant can help it survive low and even freezing temperatures because water has one of the highest heat of fusion and heat of vaporization, which means that it can remains at a higher temperature for a longer time that other solutions. 
