Italian Dressing: Can Oil and Water Mix? (STATION A)

You’ve probably shaken a bottle of oil-and-vinegar–type Italian salad dressing to mix it, only to have it separate again before you pour it on your salad. Isn’t this annoying? You can investigate this system to understand why it happens as well as to learn something about some other everyday liquids.

Safety

Since some of the additives are flammable, do not perform these activities near a heat source. You may dispose of the final mixture down the drain and recycle the empty bottle.

Procedure:

1. Obtain 2 test tubes (with stoppers) - one for oil and one for water. 

2. Add "one finger" of oil to the oil test tube and "one finger" of water to the water test tube.

3. Add "one finger" of rubbing alcohol (isopropanol) to each test tube, stopper the tubes and shake for at least 30 seconds to mix the liquids.

4. Observe each tube and note if the substances have mixed, or if there are two layers visible.

5. Repeat steps 2-4 substituting nail polish remover (acetone) for the isopropanol.

6. Repeat steps 2-4 substituting vinegar (acetic acid) for the isopropanol.

Questions:

1. Page 249 shows structures for some common fatty acids (building blocks of fats). This structure as well as previous discussions should allow you to determine the nature (polar or nonpolar ) of oil and water. 

2. According to your observations, were the isopropanol, acetone, and vinegar primarily polar or nonpolar?

3. Look at the structures of isopropanol, acetone, and vinegar on p 248 of your book. What do these structures tell you about the predicted nature of these substances? (In other words, according to their structures, do they appear primarily polar or nonpolar?

4. How do your answers to question #2 compare with your answers to question #3?

5. Sketch what water and oil would look like at the molecular level.

6. Sketch what water and vinegar would look like at the molecular level.

MAGIC SAND (STATION D)

Procedure:

1. Fill a large test tube about ½ full of water. Pour some regular sand into the water all at once.

2. Stopper the test tube and shake to mix the sand and water.

What shape does the sand form? What does the surface of the sand look like underwater?

3. Fill another large test tube about ½ full of water. Pour some Magic Sand into the water all at once.

4. Stopper the test tube and shake to mix the sand and water.

Compare your observations with those for the regular sand. Are their any differences?

5. Carefully pour off the water from the regular sand test tube into the sink (or garbage if you tend to be massy), leaving the sand behind.

When the water is removed, does the sand form any different shapes?

6. Repeat with Magic Sand by carefully pouring off the water into the garbage can (or sink if you are careful) and making observations of the remaining sand.

When the water is poured off, does the Magic Sand form different shapes?

Questions:

1. Go to: Extras drive … science folder… chemistry folder… magicsand.doc and use the information there to answer the following questions.
2. Explain the results you obtained in terms of the structural differences between sand and Magic Sand.

3. What is one practical use for magic sand and why is it good for this use?

Extra if you like…

Visit:

http://www.csmt.ewu.edu/csmt/chem/jcorkill/magic.html( for magic sand movies)

 “Bending” Liquids? (STATION G)

Introduction: 

You may have noticed clothes sticking to each other (“static cling”) as you removed them from the drier. This occurs when electrons gather on one material rather than another, so that one material has a net negative charge and one has a net positive charge. These opposite attractions cause the materials to cling together. It is possible to negatively charge a plastic like object by rubbing it with a protein. At this station, the “plastic-like” object will be a balloon, and the protein will be your hair.

Procedure: 
1. Fill a buret with rubbing alcohol (isopropanol) and allow it to flow out of the buret into a beaker. Fill a second buret with water and allow it to flow into a beaker as well. 

2. Charge a balloon by rubbing it on your head. Attempt to attract/deflect the streams of water and alcohol. Note the differences in deflections of the streams. 
Questions:

1.  According to your observations, which of these molecules is the most polar? EXPLAIN. 

2. Structurally speaking, do these observations make sense? (The structure of rubbing alcohol is on p248.) Don’t forget, … the electronegativity chart is on p198 of your book.

3. Make a sketch (including charges) of the molecules of water and their relationship to the balloon.

MOLECULAR SHAPES (STATION F)

1. Draw what you think the structures of CO2 and H2O molecules look like. 

2. Look up the electronegativities of each element in your book      (p198-199), and determine whether each bond is polar or nonpolar.

3. Predict the overall polarity of the molecules.

4. Use the model kit to build each of these molecules.

5. Only one of these molecules is actually polar. Why is this the case? If you need help answering this question, read p218 in your book. 

6. Build SO2 and CF4 using the model kit. Classify each overall molecule as polar or nonpolar.










