Kaleidoscope Milk Lab



Family Math and Science Night 2012

Introduction:  

This simple experiment focuses on molecular motion and surface tension.  
Background Information


Milk is mostly water but it also contains vitamins, minerals, proteins, and tiny droplets of fat suspended in solution. Fats and proteins are sensitive to changes in the surrounding solution (the milk). 

Milk is classified into different types based upon the amount of fat.  Skim milk contains 0g fat per 250 mL serving; 2% milk contains 2g fat per 250 mL serving, whole milk contains 8g fat per 250 mL serving; half & half cream contains 8g fat per a 2 Tablespoon (T) serving.


If raw milk is left to stand, the fat will separate from the milk, rise, and form a cream layer.  To prevent this from happening to the milk you buy at the store, the milk goes through a process called homogenization.  Homogenization of milk breaks up the fat into very small fat globules and spreads them throughout the milk.  The fat globules (0.1 to 15 µm in diameter) are basically suspended uniformly in the milk.  

When you add soap, the weak chemical bonds that hold the proteins in solution are altered. It's a free for all! The molecules of protein and fat bend, roll, twist, and contort in all directions. The food color molecules are bumped and shoved in all directions, providing 
an easy way to observe all the invisible activity. At the same time, many soap molecules combine to form a micelle, or cluster of soap molecules. These micelles distribute the fat in the milk. 
          This rapidly mixing fat and soap causes swirling and churning where a micelle meets a fat droplet. When there are micelles and fat droplets everywhere the motion stops, but not until after you've enjoyed the show!
          There's another reason the colors explode the way they do. Since milk is mostly water, it has surface tension like water. The drops of food coloring floating on the surface tend to stay put. Liquid soap wrecks the surface tension by breaking the cohesive bonds between water molecules and allowing the colors to zing throughout the milk. What a party!
Additional Info

Detergent, because of its bipolar characteristics (hydrophilic on one end and hydrophobic on the other), weakens the milk's bonds by attaching to its fat molecules. The detergent's hydrophilic end dissolves in water and its water-fearing end attaches to a fat globule in the milk.
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Materials:

small plastic plates
Liquid dish detergent

Assorted food colorings

water

Whole milk

Procedure

1. Place the plastic plate on your lab bench.  

2. Fill the plate half full with the appropriate milk.

3. Equally space 4 drops of food coloring (any or all colors) in each dish.  Observe 
4. the activity (movement) of the food coloring in the milk.

5. Place a drop of liquid dishwashing detergent into the middle of each dish.  Try again with more detergent touching the milk in different areas.  Observe the activity (milk/food coloring movement) when soap was added.
6. Repeat the experiment using water in place of milk. 
a. Will you get the same eruption of color? Why or why not? 

7. Pour the used milk into the waste container provided.    Return all materials to the tray.
8. ( Science is Fun!
