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5. AAd another drop of soap to the tip of the cotton
swab and try it again. Experiment with placing the
otton swab at different places in the milk. Notice
that the colors in the milk continue to move even
when the cotton swab is removed. What makes the
{ood coloring in the milk move?

TAKE IT FURTHER

[lopeat the experiment using water in place of milk.
Will you get the same eruption of color? What kind of
imilk produces the best swirling of color, skim, 1%, 2%,

| whole milk? Why? This is the basis of a great science
[1l1 project ag you compare the effect that the dish-
washing soap has on a number of different liquids. Do
11 see any pattern in your observations?

WHAT’S GOING ON HERE?

Milk is mostly water, but it also contains vitamins, min-
“rals, proteins, and tiny droplets of fat suspended in

Ition. Fats and proteins are sensitive to changes in
{11 surrounding solution (the milk).

The secret of the bursting colors is in the chemistry
of that tiny drop of soap. Dish soap, because of its bipo-
lar characteristics (nonpolar on one end and polar on
the other), weakens the chemical bonds that hold the
proteins and fats in solution. The soap’s nonpolar, or
hydrophilic (water-loving), end dissolves in water, and
its hydrophobic (water-fearing) end attaches to a fat
globule in the milk. This is when the fun begins.

The molecules of fat bend, roll, twist, and contort
in all directions as the soap molecules race around to
join up with the fat molecules. During all of this fat
molecule gymnastics, the food coloring molecules are
bumped and shoved everywhere, providing an easy way
to observe all the invisible activity. As the soap becomes
evenly mixed with the milk, the action slows down and
eventually stops. This is why milk with a higher fat con-
tent produces a better explosion of color—there’s just
more fat to combine with all of those soap molecules.

Try adding another drop of soap to see if there's any
more movement. If so, you discovered there are still
more fat molecules that haven't found a partner at the
big color dance. Add another drop of soap to start the
process again.




