[image: image1.jpg]Marine Science The Dynamic Ocean






Name: __________________________________________  Date: ____________________________

Investigation 1:  Freezing, Melting and Boiling
Safety Notes:

· Dry ice burns skin!  Anyone handling dry ice must wear work gloves.

· Safety goggles must be worn for this investigation.

· Handle thermometers and rubber stoppers carefully to avoid injury.
Materials:

· Dry ice

· Work gloves

· Safety glasses

· Saltwater

· Tap water

· Thermometers or temperature probes, ranging from below 0 ˚C to above 100 ˚C

· Test tubes

· Rubber stoppers (must fit test tubes and thermometers)

· Test tube labels or grease pencils

· Beakers

· Tongs

· Hot plates

· Stirring rods

· Stopwatches
Phase Changes of Water I: Freezing Point

1. Follow the procedures with your lab group.  Have one group member read each step aloud.
a. 
Check to be sure your group has all of the necessary materials for this procedure.  This experiment requires the use of solid carbon dioxide, referred to as dry ice.  When the solid dry ice is heated above approximately -78 ˚C (-108 ˚F), it changes phase directly from a solid to a gas, bypassing the liquid state of matter.  This process is called sublimation.  Dry ice is commonly used as a cooling agent.  It is often used to keep prepared meals or meats frozen during shipping. 

b. 
Prepare 2 test tubes each about ¾ full of the following liquids.  Allow them to sit in a beaker:
· 1 with tap water

· 1 with saltwater

c. 
Label the tubes.
d. 
Place a rubber stopper and thermometer in each test tube.  The thermometer bulb should be surrounded by liquid, not resting on the bottom.  Your team will be determining the freezing points of each of the tap and saltwater samples.
e. 
Make predictions: How will the freezing point compare between the samples?
f. 
You will now use dry ice to cool the substances enough to determine their freezing points.
· Your teacher will provide you with the Phase Changes of Water I Worksheet.

· Using gloves or tongs, carefully place a chunk of dry ice into each of the 2 beakers.

· Move the test tubes into the beakers with the dry ice.

· Record the temperature of each test tube every 30 seconds.  In the Notes column, note any changes you observe in the substances.
g. 
Recall that freezing indicates the point at which a liquid is changing into a solid.  Once the substances are frozen, continue to record temperatures for 120 seconds.
h. 
Dispose of dry ice as directed by your teacher.
Phase Changes of Water II: Melting and Boiling Points

Now your team will determine the melting and boiling points of one water sample each of frozen tap and frozen saltwater.
Safety Note: Be very careful when heating substances—use gloves or tongs to handle the beaker and test tubes.
i. Your teacher will provide you with the Phase Changes of Water II Worksheet and two, 250-mL beakers, each with approximately 150 mL of crushed ice.  One sample is frozen saltwater.  The other is frozen tap water.
j. 
Put a thermometer in each beaker.  After one minute, record the temperature of each substance in your data table.
k. 
Place each beaker on a hot plate and turn them on.  Hold the beakers in place with tongs.  Carefully stir each beaker every ½ minute with a stirring rod.

l. 
Record the temperature of the contents of each beaker in the data table every 1 minute.  In the Notes column, note any changes you observe in the samples.
m. 
The substances are boiling when you notice rapid bubbling.  Recall that boiling indicates that the water is changing from a liquid phase to a gaseous phase.  Continue to record temperatures for 2 minutes after the substances begin to boil.
n. 
Clean up your laboratory station as directed by your teacher.
Investigation 1 Questions:

When conducting an investigation, we often take measurements of things that vary, or variables.  There are two major types of variables—independent and dependent variables.
· Something that is not changed by the other variables being measured is the independent variable.  In these experiments, the independent variable was time.
· Something that depends on other factors is called a dependent variable.  In these experiments, the dependent variable was temperature.  he temperature changed because of the other variable—the time the heat was added.
When drawing a graph, the independent variable should go on the bottom, or the x-axis.  The dependent variable is plotted on the side, or the y-axis. After you plot the data, you can examine the relationship between the independent and dependent variables.  Be sure to determine the appropriate units for each axis.  Label the axes as well as the units.
Plot the results of your freezing, melting and boiling point experiments on graph paper.
· Create one graph with the freezing point experiment data.
· Create one graph that has both the melting and boiling point experiment data.
· Add these to your notebook.  Be sure each graph includes: 1) a title; 2) labeled x and y-axes; 3) units for each axis; and 4) a key.

2. Describe what you observed when each liquid began to freeze.
3. Draw the following chart in your notebook.  List the observed boiling and freezing points of each substance in your chart.
	Substance
	Freezing Point
	Boiling Point
	Melting Point

	Tap water
	
	
	

	Saltwater
	
	
	


4. 
Describe what happened to the temperature of the substances during each of the phase changes.
a. How was the temperature changing when the liquid became solid?
b. How was the temperature changing when the solid became liquid?
c. How was the temperature changing when the liquid became a gas?
d. How do the freezing and melting points compare for freshwater and saltwater?
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