How to make ice cream in a bag.

Purpose: Demonstrate proper lab writing, and conducting techniques and observe phase changes in matter.

Objectives:

· THE STUDENT WILL DEMONSTRATE SKILLS AND PROCESSES OF SCIENTIFIC INQUIRY. (1) [N.12.A.4]

· STUDENTS WILL MAKE OBSERVATIONS AND INFERENCES USING A LABORATORY SITUATION. 

· [N.12.A.4]

· STUDENTS WILL COMMUNICATE RESULTS OF AN EXPERIMENT USING MULTIPLE REPORTING TECHNIQUES INCLUDING A STANDARD LABORATORY REPORT. (1) [N.12.A.1]

· THE STUDENT WILL PROPERLY DEMONSTRATE USE OF TERMINOLOGY ASSOCIATED WITH SCIENTIFIC INQUIRY. 

· (1, 3) [N.12.A.1, N.12.A.3] 

· STUDENTS WILL implement SAFETY PROCEDURES AND PRACTICES IN A LABORATORY SETTING.  

· STUDENTS WILL DEMONSTRATE CORRECT OPERATION OF BASIC COMMON LABORATORY AND SAFETY EQUIPMENT. 

· (2, 3) [N.12.A.4]

· STUDENTS WILL EXPRESS MEASUREMENTS USING APPROPRIATE SIGNIFICANT FIGURES AND UNITS. 

· STUDENTS WILL USE THE FACTOR-LABEL METHOD WHEN PERFORMING UNIT CONVERSIONS. (DIMENSIONAL ANALYSIS) 

· THE STUDENT WILL DISTINGUISH BETWEEN SUBSTANCES AND MIXTURES. 
· THE STUDENT WILL DISTINGUISH BETWEEN PHYSICAL AND CHEMICAL PROPERTIES AND PHYSICAL AND CHEMICAL CHANGES. 

· THE STUDENT WILL CLASSIFY REACTIONS ACCORDING TO GENERAL TYPE. 
· THE STUDENT WILL DIFFERENTIATE AMONG SOLUTIONS, COLLOIDS, AND SUSPENSIONS.  

Background information

Legend has it that the Roman emperor, Nero, discovered ice cream. Runners brought snow from the mountains to make the first ice cream. In 1846, Nancy Johnson invented the hand-cranked ice cream churn and ice cream surged in popularity. Then, in 1904, ice cream cones were invented at the St. Louis World Exposition. An ice cream vendor ran out of dishes and improvised by rolling up some waffles to make cones.

Properties of matter

A solid has a certain size and shape. You can change the shape of solids. 
Liquids  Milk is a liquid. Milk is liquid matter. It has a size or volume. Volume means it takes up space. But milk doesn't have a definite shape. It takes the shape of its container.   Liquids can flow, be poured, and spilled. You have to put it in the refrigerator so that it becomes a solid. Or freeze using salt water and ice. These are forms of matter with properties of a liquid and a solid
Gases A gas is matter that has no shape or size of its own. Gases have no color.
States of matter

Ice has to absorb energy in order to melt, changing the phase of water from a solid to a liquid. When you use ice to cool the ingredients for ice cream, the energy is absorbed from the ingredients and from the outside environment (like your hands, if you are holding the baggie of ice!). When you add salt to the ice, it lowers the freezing point of the ice, so even more energy has to be absorbed from the environment in order for the ice to melt. Water will normally freeze at 32 degrees F. A 10% salt solution freezes at 20 degrees F, and a 20% solution freezes at 2 degrees F. By lowering the temperature at which ice is frozen, we are able to create an environment in which the milk mixture can freeze at a temperature below 32 degrees F into ice cream. Ideally, you would make your ice cream using 'ice cream salt', which is just salt sold as large crystals instead of the small crystals you see in table salt. The larger crystals take more time to dissolve in the water around the ice, which allows for even cooling of the ice cream.

Compounds that break into two pieces upon dissolving, like NaCl breaks into Na+ and Cl-, are better at lowering the freezing point than substances that don't separate into particles because the added particles disrupt the ability of the water to form crystalline ice. The more particles there are, the greater the disruption and the greater the impact on particle-dependent properties (colligative properties) like freezing point depresssion, boiling point elevation, and osmotic pressure. The salt causes the ice to absorb more energy from the environment (becoming colder), so although it lowers the point at which water will re-freeze into ice, you can't add salt to very cold ice and expect it to freeze your ice cream
Chemical reactions
In any chemical reaction, bonds are either formed or broken. Since bonds are a form of energy, all reactions result in either the absorption or release of energy. Exergonic reactions are ones that release energy; these reactions will usually occur spontaneously since they do not require energy to occur. On the other hand, endergonic reactions absorb energy to form bonds, so they do not occur spontaneously. Instead, they occur only if energy is available to be used in the reaction.

Some exergonic reactions do not occur spontaneously. Instead, they require a small input of energy from some outside source to cause the reaction, (in this case the cream and other liquid ingredients). This outside energy is called the activation energy of the reaction. Endergonic reactions also have an activation energy, which is considerably higher than the activation energy for most exergonic reactions. Many reactions in cells are endergonic, so cells require a method of storing energy until it is needed in a chemical reaction. 

Problem (Question)  

Write one question that you would like to answer based on this experiment.  

Hypothesis

Develop a hypothesis based on your question.

Observations
Make observations every 2 minutes.  Remember observations use your five senses to make statements about an event.  When did the ice cream solidify?
Materials: 

(ingredient amounts must first be converted to metric equivalents mL).  

1/2 cup milk 

1/2 teaspoon vanilla 

1 tablespoon sugar 

4 cups crushed ice 

4 tablespoons rock salt

2 quart size Zip-loc bags 

1 gallon size Zip-loc freezer bag 

thermometer

stop watch

Procedure

· Add 1/4 cup sugar, 1/2 cup milk, and 1/4 teaspoon vanilla to the quart Ziploc TM bag. Seal the bag securely.

· Put 2 cups of ice into the gallon Ziploc TM bag.

· Use a thermometer to measure and record the temperature of the ice in the gallon bag.

· Add 1/2 to 3/4 cup salt (sodium chloride) to the bag of ice.

· Place the sealed quart bag inside the gallon bag of ice and salt. Seal the gallon bag securely.

· Gently rock the gallon bag from side to side. It's best to hold it by the top seal or to have gloves or a cloth between the bag and your hands because the bag will be cold enough to damage your skin.

· Continue to rock the bag for until the contents of the quart bag have solidified into ice cream.

· Open the gallon bag and use the thermometer to measure and record the temperature of the ice/salt mixture.

· Remove the quart bag, open it, serve the contents into cups with spoons and ENJOY!
Data collection

Temperature at 2-minute intervals record in the table bellow.
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Conclusion:

Summarize the lab.  Did you prove or disprove your hypothesis? What did you observe etc.  When you have completed the lab draw a graph of your data table, independent variable vs. dependent variable.
