Mixin’ It Up 

Focus Question

How can we separate various materials from mixtures with water?

Activity Synopsis

In this activity, the students will create mixtures of various materials in water.  They will then explore different methods of separating the materials from the mixture using every-day items and scientific instruments.

Time Frame

Three Sessions

Session 1-Approximately 20-30 minutes

Session 2-Approximately 1 hour

Session 3-Approximately 1 hour

Student Key Terms

· mixture

· separate

· filter

· evaporate

· dissolve

· oil

· stir

· solute

· solvent

· solution

· suspension

· colloidal

· heterogeneous 

Objectives

The learner will be able to:

· Create, separate and describe various mixtures 

· Explain that some materials will dissolve in water and some will not.

First Grade Standards Addressed

Science Standards



IVA3a, IVA3b, IVA4c



Background

Relevant pages in:

Keener-Chavis, Paula and Leslie R. Sautter. 2002.  Of Sand and Sea: Teachings from the Southeastern Shoreline.  S.C. Sea Grant Consortium, Charleston, SC, pp. 19.

Key Points

Key Points will give you the main information you should know to teach the activity.

· A mixture is a composition of two or more substances that are not chemically combined with each other and are capable of being separated.

· Some mixtures can be separated easily by hand.  Other mixtures require some sort of filter to separate them. Still other mixtures can only be separated through evaporation.

Detailed Information

Detailed information gives you more in-depth background to increase your own knowledge, in case you want to expand upon the activity or if students ask you more complicated questions.

A mixture is a composition made up of two or more substances (and are therefore heterogeneous forms of matter) that are not chemically combined with each other and are capable of being separated. The proportions of each component of a mixture are variable.  For example, you could have a mixture of 1 cup of water and one tsp of salt or a mixture of 1 cup of water and ½ cup of salt.  Both are mixtures.  Mixtures contain both a solute (substance being dissolved, i.e. salt) and a solvent (dissolving medium, i.e. water). 

There are three types of mixtures. They can be described by the interaction between the solute and the solvent.

· Suspension- in a suspension, the ingredients are just stirred together.  If the suspension is allowed to settle (i.e. no more stirring), the heavier particles will settle out to the bottom of the container. One example of a suspension is a mixture of sand and water.

· Colloidal- In this type of mixture, the size of the solute in the mixture is smaller than in a suspension, but larger than in a solution.  The solute breaks down somewhat, but still remains in clumps, most of which are smaller than the eye can see.  The solute is equally distributed in the solvent, as in a solution, but the solute particles are not broken down completely.  Examples of colloids are Jell-O, mayo and oobleck.
· Solution-In a solution, the solute is completely dissolved in the solvent and the two cannot be separated unless one of the two changes state of matter (i.e. evaporates).  Salt water is an example of a solution as the salt and water cannot be separated unless the water is evaporated. (Information from www.psinvention.com/mixtures.htm.) 

In contrast to mixtures, compounds are made up of elements in fixed proportions.  For example, distilled water is a compound made up of exactly 1 part oxygen and 2 parts hydrogen.  Unlike the solute and solvent in a mixture, the individual components of a compound do not retain their individual properties.  For example, the two elemental components of table salt (NaCl), sodium and chlorine, are both toxic in their elemental form.   Separation of a compound can require large inputs of energy.  (Information from http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/M/Mixtures.html) 

Separating the Components of a Mixture


The components of a mixture can be separated in a variety of ways.  Some of these methods are quite simple (i.e. using a colander to separate gravel from a gravel/water mixture) while others are more complex (such as dialysis and electrophoresis). Separation of mixtures typically utilizes methods that exploit various differences between the solute and the solvent.  Separating a mixture of gravel and water with a colander, for example, takes advantage of the difference in size between the molecules of water and the pieces of grave.  The small molecules of water pass through the openings in the colander, while the larger gravel cannot.  Other methods of separating mixtures take advantage of the differences in solubility, density and electrical charge of various solutes and solvents.  (Information from http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/M/Mixtures.html)

Procedures
Materials

· Large clear plastic cups

· Water

· Gravel

· Salt

· Sand

· Cheese cloth

· Coffee Filter

· Colander

· Sieve

· Vegetable oil

· Eye dropper

· Cotton swabs

· Paper towels

· Food coloring

· White paper

· Large rectangular pan

Procedure

Session 1- Salt Water Painting

This session should take place 2-3 days before session 2.

1. Explain to the students that they will be painting pictures using an interesting “paint” that is a mixture.  Explain that a mixture is when you put two different materials together. One interesting thing about a mixture is that you can separate the parts of a mixture after you have mixed it.

2. Ask the students “Can you think of an example of a mixture?”

3. Show the students each of the three ingredients they will be using to paint their pictures (water, salt and food coloring). Help the students prepare “paint” by mixing 1 part salt with 1 part water (ex: mix 1 cup of salt with 1 cup of water). Add a few drops of food coloring to color the mixture.

4. Allow the students to paint with the mixture on pieces of white paper.

5. Ask the students “Is your painting wet?  Does it have water in it still? Can you separate the salt from the water? If so, how?”

6. Have the students place the paintings on a sunny windowsill and leave them for at least a day.  Tell the students that they will separate the salt from the water on their picture by letting the picture dry.  The water evaporates from the painting into the surrounding air and the salt and the coloring are left.

7. After a day or two, have the students examine their paintings to see that they have “dried” and that the salt crystals remain on the paper with the coloring.

Session 2- Creating and Separating Various Mixtures
1. Ask the students what mixing is. Ask them to provide you with some examples of things that they have mixed before.  If they need prompting, ask them if they have ever helped their parents in the kitchen.  

2. Explain that a mixture is when you put two different things together.  For instance, when you bake cookies, you mix eggs, flour and chocolate chips together into a batter.  Also explain that the parts of a mixture can be separated from each other somehow (picking the chocolate chips out of their cookies or eating only the brown M&Ms from the bag).

3. Tell the students that they will be making some different mixtures in this activity.  They will also be exploring different ways to separate the different components from the mixture.

4. Give each student a plastic cup filled about ½ way with water and a small amount of gravel.  (You may want to put a small pitcher of water on the table for the students to use to create the other mixtures.)  Ask the students to identify each component as a solid or a liquid.  Ask the students to make a mixture of the water and the gravel.

5. Once they have mixed the water and the gravel, ask them “Can you still see the gravel in the water?” “How can we get the gravel out of the water?” “Could you use your hands?” “How else could we get the gravel out of the water?”

6. Once the students have come up with some ideas for separating the mixture of gravel and water, present them with a variety of household items.  Some examples are a colander, a coffee filter, a paper towel, etc.

7. Ask the students to examine the items and decide which one would be the best way to separate the mixture. The colander has holes big enough to let the water go through, but too small for the gravel to pass through, so the mixture is easily separated.

8. Once the students have separated their mixture, present them with a bowl of sand and more water.  

9. Ask the students to examine the sand and then make a mixture of sand and water in their cup.

10. Ask the students “Can you still see the sand in your water?” “How can we get the sand out of the water?”  “Could you use your hands?” “Could we use the colander like we did with the gravel?”

11. Have the students use the household items to separate their mixture. The cheese cloth (or a cotton t-shirt) will work nicely to separate the sand and the water.

12. Once the students have separated the sand from the mixture, present them with a cup of salt and more water.  Have them make a mixture of the salt and the water.

13. Ask the students how this mixture is different from the others.  Explain that the salt “dissolves” in the water.  The salt seems to disappear, but it is still there.  Have them taste a drop of the water to reassure them that the salt is still in the water.

14. Now ask the students to think about how they can get the salt out of the water.  “Can we use our hands?” “Can we use the cheese cloth like we did for the sand?”  Let them try these methods and discover that the mixture is not separated.

15. Tell the students to think about their painting that they made in session 1.  Explain that they can do the same thing to separate the salt from the water in their mixture.  

16. Have the students take some of their salt and water mixture (a few tablespoons should be enough and shouldn’t take too long to evaporate) and place it in a shallow dish.  Place the dish in a sunny windowsill for a few days to allow the water to evaporate.

17. Allow the students to examine what remains in the dish to see that it is the salt that they mixed with the water earlier.

Session 3- Oil Slick Cleanup 

1. Explain to the students that oil does not mix well with water.  Show the students a glass of water with a few teaspoons of oil in it.  Try to break up the oil by stirring the mixture and have the students note that the oil comes back together separate from the oil.  Have the students identify each component of the mixture as a solid or a liquid.

2. Ask the students “what do we use oil for?”

3. Explain that the oil we use for our cars and to heat our houses, etc, often comes from far away and is carried across the oceans on large ships.  Sometimes these ships have accidents and the oil spills out into the water. This spilled oil can cause animals in the ocean to get sick and even die.

4. Tell the students that they will try to clean up an oil spill in their classroom.

5. Divide the class into small groups (2-3 students is best)

6. Pour approximately 1 inch of water into a tray.  Add 20 drops of vegetable oil to the tray with an eyedropper to create the “oil slick”.  

7. An optional step at this point is to have the students drag a bird feather through the oil slick to see the effects of the oil spill on wildlife.  Have the students try to clean the feather by various means to note the difficulty of cleaning up animals affected by oil spills.

8. Have a small group of the students choose one of the materials (paper towel, cotton swab, small colander, cheese cloth…) and see how long it takes them to clean up the spill.

9. Ask the students “Did you get all of the oil out of the water?”

10. Repeat steps 8 and 9 several times with different materials.

Assessment

Provide each student or group of students with a mixture of water, gravel, sand and salt as well as a variety of tools for separation such as a colander, cheese cloth, coffee filters, shallow dish for evaporation, etc.  Tell the students that there may be as many as four different components in their mixture.  Have the students separate as many of the solutes from the water solvent as possible.  Tell them that the goal is to have all of the components of the mixture in separate containers.  Have each student identify the components of the mixture as a solid or a liquid.  If you use salt as a component of the mixture, prompt the students by reminding them that we cannot always see every component of a mixture.  What is something that might be in our mixture that we cannot see?  How would we find out if something “invisible” were in the mixture?  Explain to the students that the overhead projector produces heat and light just like the sun.  Then, have the students put a drop of the salt water onto the overhead and allow it to dry.

Mastery/Nonmastery: The student correctly identifies the components of the mixture as solids or liquids.  The student separates the mixture and demonstrates that different methods must be utilized to separate the varying sizes of the components.
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Members of the COASTeam Aquatic Workshops development team include: Katrina Bryan, Jennifer Jolly Clair, Stacia Fletcher, Kevin Kurtz, Carmelina Livingston, and Stephen Schabel.
From COASTeam Aquatic Workshops: the Coast (Grade 1); a joint effort between the COASTeam Program at the College of Charleston and the South Carolina Aquarium – funded by the SC Sea Grant Consortium.
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