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Tie Dying Milk 

 In this experiment we are going to learn about why soap works to help clean things.  

When you do dishes you might have noticed that just pouring water on the dirty dish doesn’t 

really get any of the grease left by food off the plate; however, when you add soap it becomes 

easier to wash the dish.  All things are made up of molecules, water is made up of water 

molecules and grease is made up of molecules of fat called lipids.   Water molecules like 

dissolving certain types of molecules; but not all molecules like water.  Molecules like water and 

will dissolve into water are called hydrophilic (“water-loving” molecules).  Those molecules 

that do not like water and do not dissolve into it are called Hydrophobic (“water-fearing” 

molecules).  For example, if you have ever added sugar or salt to water after a little stirring you 

will notice that they dissolve into the water, they are hydrophilic.  You also may have seen oil in 

water and noticed that they just don’t mix, that’s because oil is hydrophobic.  

 Soap has both hydrophobic and hydrophilic portions, and in water soap forms a structure 

called a micelles.  Micelles form a circle with hydrophilic parts sticking out toward the water, 

and hydrophobic parts on the inside protected from water.   Soap micelles are able to trap lipids 

inside the center of the micelle.  Once the soap traps these fats inside the micelle structures they 

form, water can then be used to wash it away.  That is how soap works. 

  In our experiment we are going to be able to see this happen right before our eyes!  Milk 

has lipids in it so soap will interact with those lipids.  Food coloring isn’t going to play a part in 

this interaction, but it will help us see the interaction between soap and the lipids in milk.  Let’s 

get started! 

 

 

 

 



 

Materials we need: 

Q-tips 

Dawn dish soap 

Disposable plastic plate, or foil tray 

Whole Milk (2% also works) 

Food coloring (4 different colors) 

Dixie cup to pour some soap into 

  

  Procedure 

1)  Pour milk into the tray, enough to get a good covering of milk but you don’t need to fill your 
tray all the way up. 

2) Once the milk has settled in the tray, place a few drops of the first food coloring in the same 
spot on the milk.  Place these drops close to the center of the tray as shown in figure 1. 

Figure 1.  

3)  Add the remaining Colors one by one as you did in step 2.  Try to not let the colors touch.  
When you are done your tray should have the colors arrange something like what is shown in 
figure 2 shown below.   

Figure 2. 



       

Before we move onto step 4, we should make some predictions or hypotheses about what we 
think is going to happen if we add soap to our trays.  Given what we just learned about how soap 
works what do you think we will see after we add soap to milk? 

Hypothesis:____________________________________________________________________
______________________________________________________________________________ 

4)  Now take your Q-tip and stick one of the cotton ends in some dish soap from you Dixie cup.  

5)  Place your Q-tip covered with soap into one of the four colored circles you made and hold it 
there.  Do not swirl it around or drag it through the milk.  Record what you observed on the lines 
below. 

______________________________________________________________________________
______________________________________________________________________________ 

6) Lift the Q-tip out and choose another color circle and hold the Q-tip in the color again.  Make 
some observations and record them.   

______________________________________________________________________________
______________________________________________________________________________ 

7)  Go ahead and stick the Q-tip anywhere else you want.  Do you notice anything different 
about the speed the colors are moving now? 

______________________________________________________________________________
______________________________________________________________________________ 

8)  Get some more dish soap on you Q-tip and place it in the milk.  Did anything happen this 
time?  If something did happen how was it different than the first time we place soap in the milk? 

______________________________________________________________________________
______________________________________________________________________________ 

 

 

 

 

 

 



Let us talk about the results of our experiment: 

1)  Was your hypothesis correct?   

______________________________________________________________________________
______________________________________________________________________________ 

 

2)  What was the soap interacting with in this experiment?  What was the food coloring for? 

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 

3)  Why did we see the colors move the way they did in this experiment?  When we see the 
colors move what are we really seeing? 

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 

 4)  Why did the colors slow their movement and even stop moving after more soap was added? 

______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 

5)  What did you learn from this experiment? 

Conclusion:___________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 

 

 

 



Supplies List 

Q-tips (1 small box, or enough for each student (one per student)) 

Dawn dish soap (1 bottle) 

Disposable plastic plates, or foil trays (one per grouping of students) 

Whole Milk (2% also works)- (1/2 gallon to a 1 gallon depending on amount of trays needed) 

Food coloring (4 different colors) 

Dixie cup to pour some soap into (enough for each grouping of students) 

 


