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NOTE:	This Module is taken from “Activity 9” of Chemical Activities: Teacher Edition, by Borgford and Summerlin.  American Chemical Society, 1988.


Introduction


Sublimation is one of the most interesting physical changes. When a substance sublimes, it goes directly from a solid to a gas without passing through the liquid state. Dry ice sublimes, as do iodine and mothballs (the vapor from the mothball keeps away the moth). In this activity we will study another common substance that sublimes: air freshener.


SCIENCE PROCESS SKILLS


�
Identifying


Measuring


Observing


Predicting


Experimenting


Collecting and interpreting data


Analyzing data


�
AAAS SCIENCE BENCHMARKS


�
1A The Scientific World View


1B Scientific Inquiry


4D Structure of Matter


4E Energy Transformations


12 Manipulation and Observation


12E Critical Response Skills


5E Flow of Energy and Matter


�
SCIENCE EDUCATION CONTENT STANDARDS (NRC)


�
Grades 5-8


Design and conduct a scientific investigation


Use appropriate tools, techniques, and analyze data


Construct explanations and models using evidence


Properties of matter


Particulate model of matter


Grades 9-12


Identify the questions and use concepts to guide scientific investigations


Construct and revise scientific explanations and models


Using logic and evidence


Recognize and analyze alternative explanations and models


Communicate and defend a scientific argument


Interactions of energy and matter


��Atomic structure of matter�
STATE SCIENCE CURRICULUM FRAMEWORKS


Grades 5-8:	1.1.7,1.1.10,1.1.11, 1.1.12, 1.1.13, 1.1.14, 1.1.15, 1.1.16, 3.1.15, 3.1.17, 3.1.19


Grades 9-12:	1.1.20, 1.1.21, 1.1.22, 1.1.26, 1.1.27, 3.1.33, 3.1.37


Materials


Small piece of solid air freshener.


Two beakers, 100 and 150 mL.


Shallow dish or pan.


Ice.


Thermometer.


Procedure (Wear SAFETY Glasses)


Place a few small lumps of air freshener in the bottom of the 150-mL beaker.


Put the 100-mL beaker inside the 150-mL beaker. Notice that it fits nicely but does not reach the bottom of the 150-mL beaker. If you use a toilet bowl freshener, do this activity in the fume hood.


Fill the small beaker three-fourths full with ice. BE SURE THAT NO ICE GETS INTO THE LARGER BEAKER


Fill the shallow dish or pan about one-third full with hot water.


Measure the temperature of the water bath and adjust it by adding cold water until the temperature of the water bath is about 45 °C.


Place the sublimation apparatus in the shallow dish.


Observe what happens to the solid.


�


Reaction


The heat from the water bath causes the solid air freshener to vaporize (sublime). The cold smaller beaker causes the vaporized air freshener to condense and re-form the solid.


Questions


Do you think that there is anything special about 45°C?  Try lower temperatures and higher temperatures.


Do you think that this activity would work with mothballs or solid iodine?  Try it but use only small amounts in a hood.


Define “sublimation."


Notes for the Teacher


Background


Sublimation is, strictly speaking, the vaporization of a solid. The opposite process, the formation of a solid directly from a vapor, is called deposition. Sometimes the term "sublimation" is used for both processes. Mothballs sublime. Those that contain camphor will sublime at room tempera�ture. Sometimes you can find crystals of camphor on clothes that have been stored over mothballs. Naphthalene, another substance often used in mothballs, also sublimes.


Teaching Tips


You can use other materials that sublime, but solid toilet-bowl cleaners (the kind with a wire hook) work best. If you use iodine, use only a few crystals and do the activity in a hood. Iodine is sufficiently toxic to require this procedure.


Naphthalene mothballs must be heated to near 70 °C for sublimation to occur.


Dry ice sublimes at -78.5 °C and above.


If possible, use colored air freshener; notice that the material that collects on the cold beaker is white! The dye does not sublime because it is not chemically a part of the compound that does sublime.


Vapor deposition is an important industrial process for separation and purification.


If you use cheap toilet-bowl deodorizers that contain p-dichlorobenzene (also found in some types of mothballs), handle them with tongs in the hood. p-Dichlorobenzene is toxic.


Be patient. This activity may take a while.


If a thermometer breaks, take special precautions. Collect and store mercury in a labeled and sealed container. Use a commercial mercury spill collection kit.


Answers To The Questions


Yes, the air freshener will not sublime measurably below this temperature.


The activity will work with a variety of substances that sublime. See previous suggestions.


Sublimation is the physical change that occurs when a substance goes from a solid phase directly to a gaseous phase.


Source


Borgford, Christie L. and Lee R. Summerlin, “Activity 9: Sublimation of Air Freshener,” Chemical Activities: Teacher Edition.  Washington, D.C.: American Chemical Society, 1988. p.p. 22-23.





� TITLE  \* MERGEFORMAT �Sublimation of Air Freshener�	�subject �Materials Engineering�: Module �keywords �5�/�PAGE�2�





( The Summer Institute for Engineering and Technology Education, University of Arkansas 1995.  All rights reserved.





Revision: �TIME \@ "MM/dd/yy"�08/11/95�





( The Summer Institute for Engineering and Technology Education, University of Arkansas 1995.  All rights reserved.











