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	Background:
 

 

You can cause cream to freeze quickly if you can lower the temperature of its surroundings to well below the freezing point of water, 0„aC. We will apply the concept of colligative properties, specifically freezing point depression, in order to obtain the necessary low temperatures. The key to making smooth ice cream is to keep the cream in motion as it freezes. 

 


	Problem:
 

 

We will apply the concept of colligative properties.

 


	Hypothesis:
 

 

 

_________________________________________________

_________________________________________________.


	Materials:
 

 

1 gallon size zip-top storage bag 
1 sandwich size zip-top storage bag 
½ cup half-and-half 
1 Tbsp. sugar 
½ tsp. vanilla 
rock salt or table salt 
ice 
thermometer 
duct tape 
toppings (optional) 
gloves (optional) 

 


	Procedure:
 

 

1. In the sandwich bag, mix the half-and-half, sugar, and vanilla. Stir to dissolve the sugar. 
2. Seal the bag tightly. Reinforce ALL seams with duct tape to keep salt water from leaking in. 
3. Place the sandwich bag into the coffee can or gallon bag. Surround the sandwich bag with alternating layers of ice and salt so that the amount of ice is about 4 times the amount of salt. 
4. Seal the coffee can or gallon bag with duct tape to prevent leaks. 
5. Roll the coffee can or toss the gallon bag back and forth in order to keep the ice cream mixture in motion as it freezes. Gloves are recommended to keep your hands warm. 
6. The ice will melt. When very little ice remains, you may add more with a little more salt. 
7. After 20-30 minutes of rolling/tossing, open the coffee can or gallon bag and measure the temperature of the water-ice-salt mixture. 
8. If the ice cream mixture is at the desired consistency, you may open the sandwich bag and enjoy your ice cream! 

 


	Conclusion Questions:
 

 

Use information from your notes, textbook, and your knowledge of chemistry to answer the following questions completely following you lab report format. 

1. State the final temperature of the water-ice-salt mixture in degrees Celsius. In your own words, explain how you were able to reach your recorded temperature (below the freezing point of water). Include an explanation of freezing point depression. 

2. At the onset of arctic winter, large regions of the ocean¡¦s surface freeze. The ice that forms is pure water; it does not contain any salt. Explain what happens to the freezing point of the salt water found beneath the ice as winter progresses (i.e. as more ice forms). 

3. Why would oily butter fat and water ¡§normally refuse to mix¡¨? 
4. What allows these two substances to stay mixed in cream? 
5. Why does sugar dissolve well in water? 
6. Define the purpose of the emulsifier in ice cream. Give an example. 
7. Both solutions and colloids are mixtures. Differentiate between them. 
8. What is the technical term for frozen ice cream? 
9. Why would ¡§long, chainlike molecules with water-attracting polar groups¡¨ make good stabilizers? 
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	1
	2
	3
	4
	Total

	Organization
	Audience cannot understand presentation because there is no sequence of information.
	Audience has difficulty following presentation because student jumps around.
	Student presents information in logical sequence which audience can follow.
	Student presents information in logical, interesting sequence which audience can follow.
	

	Subject Knowledge
	Student does not have grasp of information; student cannot answer questions about subject.
	Student is uncomfortable with information and is able to answer only rudimentary questions.
	Student is at ease with expected answers to all questions, but fails to elaborate.
	Student demonstrates full knowledge (more than required) by answering all class questions with explanations and elaboration.
	

	Graphics
	Student uses superfluous graphics or no graphics
	Student occasionally uses graphics that rarely support text and presentation.
	Student's graphics relate to text and presentation.
	Student's graphics explain and reinforce screen text and presentation.
	

	Mechanics
	Student's presentation has four or more spelling errors and/or grammatical errors.
	Presentation has three misspellings and/or grammatical errors.
	Presentation has no more than two misspellings and/or grammatical errors.
	Presentation has no misspellings or grammatical errors.
	

	Eye Contact
	Student reads all of report with no eye contact.
	Student occasionally uses eye contact, but still reads most of report.
	Student maintains eye contact most of the time but frequently returns to notes.
	Student maintains eye contact with audience, seldom returning to notes.
	

	Elocution
	Student mumbles, incorrectly pronounces terms, and speaks too quietly for students in the back of class to hear.
	Student's voice is low. Student incorrectly pronounces terms. Audience members have difficulty hearing presentation.
	Student's voice is clear. Student pronounces most words correctly. Most audience members can hear presentation.
	Student uses a clear voice and correct, precise pronunciation of terms so that all audience members can hear presentation.
	

	
	
	
	
	Total Points:
	




