Parts per Million by Successive Dilution
Purpose

In this activity you will learn about parts per million (ppm) by performing a serial dilution of food coloring and water.

Materials

For each group of four students:

· Dropping bottle of food coloring solution

· Dropping bottle of water

For each pair of students

· Dropper

· Chemplate

· White paper

Procedure
1. Place a piece of white paper under the Chemplate.

2. Hold the bottle vertically in order to obtain drops uniform in size.  Add 10 drops of red food coloring into a small Cup 1.  Add 1 drop to Cup 2.

3. To small Cup 2, add 9 drops of water. Mix the solution by drawing it up into the dropper and carefully putting it back into Cup 2 by gently squeezing the bulb.  Be sure to squeeze the bulb before putting the dropper tip into the solution.
4. Using the dropper, transfer 1 drop of the solution in Cup 2 to Cup 3.  Return any excess back to Cup 2. Then add 9 drops of water to Cup 3.  Use the dropper to mix the solution in Cup 3 and transfer 1 drop to Cup 4.  Return excess to Cup 3.

5. Add 9 drops of water to Cup 4.  Mix. Transfer 1 drop to Cup 5.  Add 9 drops of water to Cup 5. Mix.

6. Continue the process through Cup 9, taking 1 drop of the solution from the previous cup and adding 9 drops of water.

7. Record the color of the solution in each cup on the data table.

8. Determine the concentration of the solution for each cup and record it to the data table.

Questions

1. Which is less concentrated, the solution in Cup 1 or in Cup 2? How do you know this?

2. If the solution in Cup 1 has a concentration of 1/10, and the solution in Cup 2 has a concentration of 1/10 of Cup 1, what is the concentration of the solution of Cup 2?

3. Which cup has a concentration of one part per million?

4. What is the number of the cup in which the solution first appears colorless?

5. What is the concentration, in parts of dye per parts of solution, in this cup? Do you think there is any of the colored solution present in the first cup of diluted solution in which you can see no color? Explain.

Explain these in your Background section

· What is the definition of concentration?
· What is the definition of dilution?

· What is the definition of serial dilution?

Data Table: Successive Dilution of 10% Solution of Red Food Coloring
	      Cup
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