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Name ________________________ Period ____ Date___________
Objective:  To construct a graph of temperature during phase changes from solid to liquid to gas.

Background:  Our everyday experience tells us that energy in the form of heat is needed to melt ice or boil water. Imagine a beaker of ice at room temperature being heated over a Bunsen burner. You would expect the temperature of the ice to increase consistently while the ice melted, boiled, and evaporated.  BUT, it doesn’t!  Let’s find out what happens!

In this experiment you will construct a graph for water by melting ice in a beaker over a Bunsen burner and measuring temperature as a function of time.

Safety:  When using a Bunsen burner, follow all safety precautions carefully and avoid burning yourself.  NEVER leave your Bunsen burner unattended.  Tie back long hair and push up long sleeves.  Be sure your flame is BLUE and no taller than the length of you pinky finger!  Allow your equipment to cool before touching!

Pre-lab Questions:

1.  Is ice a mixture or a pure substance?  Is liquid water?  Water vapor?

2.  In the boxes below, draw the atoms for a gas, liquid, and solid.



Solid



Liquid


          Gas

3.  According to the pictures drawn above, which state of matter has atoms that are connected?  Which state has atoms that are very spaced apart?

4.  Predict what the graph will look like in the space below.




5.  Why is it important to stir the solution in the beaker during this lab?

Materials:

Ringstand

Metal Ring

50 mL graduated cylinder

Wire Gauze

Bunsen burner with tubing

250 mL beaker

Glass stirring rod 
Thermometer

Procedure:  

1. Setup your ringstand, metal ring, wire gauze, and Bunsen burner.  DO NOT light your Bunsen burner yet.  DO NOT PUT THE BEAKER ON THE GAUZE!

2. Take a 250 mL beaker and obtain 10-12 cubes of ice.  

3. Take your 50 mL graduated cylinder and add 50 mL of water to the ice.  

4. STIR your ice water mixture – there should still be some ice in the water.  If there is not, add ice until you see ice cubes floating in the water.
5. Light your Bunsen burner.  Adjust the flame so that it is just touching the wire gauze.

6. You are going to measure the temperature of the water every 30 seconds for 20 minutes 
7. Insert your thermometer so that it is in the ice water.  DO NOT PUT THE BEAKER OVER THE FLAME YET!!!  Allow the thermometer about 30seconds to acclimate to the water and then record the initial temperature (in Celcius)
8. Set the beaker on the wire gauze and allow the ice to heat.  Start your stop watch.
9. Observe the melting of ice and, every 30 seconds, record the temperature reading from the thermometer and record it in your data table.  Periodically stir your water with your stirring rod.  
10. Observe the liquid as it heats.  BE SURE to STIR periodically.

11. Turn off the Bunsen burner after you have obtained your last data point.  

12. Make a graph of your data on the graph paper provided or on Excel (NOTE:  if you make a graph with Excel, you must change all of your times into seconds).
13. Clean all glassware and your lab station.  

Data:

	Time
	Temp (C)
	Time
	Temp (C)
	Time
	Temp (C)
	Time
	Temp (C)

	0 sec
	
	5 min30sec
	
	10min30sec
	
	15min30sec
	

	30 sec
	
	6 min
	
	11 min
	
	16 min
	

	1 min
	
	6 min30sec
	
	11min30sec
	
	16min30sec
	

	1 min30 sec
	
	7 min
	
	12 min
	
	17 min
	

	2 min
	
	7 min30sec
	
	12min30sec
	
	17min30sec
	

	2 min30 sec
	
	8 min
	
	13 min
	
	18 min
	

	3 min
	
	8 min30sec
	
	13min30sec
	
	18min30sec
	

	3 min30sec
	
	9 min
	
	14 min
	
	19min
	

	4 min
	
	9 min30sec
	
	14min30sec
	
	19min30sec
	

	4 min30 sec
	
	10 min
	
	15 min
	
	20min
	

	5 min
	
	


Before answering any questions, be sure to make your graph!

What happens to the graph BEFORE the ice starts melting?

What happens to the graph when all of the ice is liquid?

What happens to the graph when the liquid is boiling?

Post-Lab Questions:
1.  At what temperature did water melt?_________________________

2.  At what temperature did water boil?_________________________

3.  According to your graph, if you continued to boil the water for an additional 10 minutes, what would you expect to happen to the temperature of the water?  Explain your answer.

4.  On your graph, label “melting” and “boiling” and draw arrow to the part of the graph where it is happening.
5.  What was happening when the temperature WAS NOT rising?  

6. WHY do you think the temperature wasn’t rising during these times?

7.  The energy from the heat of the flame was used to break the atoms apart when changing from the solid state to the liquid state during melting.  The energy from the heat of the flame was used to separate the atoms farther apart to change from a liquid to a gas during boiling.  So what do you think the energy was used to do BETWEEN the solid and gas phase?  Hint….look at your graph!  

8.  Challenge:  Exothermic reactions give off heat during the reaction.  Endothermic reactions require heat during the reaction.   Are the processes of melting ice and boiling water endothermic or exothermic?

Melting ice:

Boiling water:

9.  Challenge:  If you were to put ice in your hands, would it melt?  According to the results of this experiment, what would happen to the temperature of the ice cube?

Temp. (C)





Time (sec)














