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GOAL:   To learn about "water-loving” (hydrophilic) and "water-hating” (hydrophobic) substances by using sand and coated sand (Magic Sand).

Materials 

1
oil and water bottle for demonstration


2 
2-oz. containers of Magic Sand


2 
2-oz. containers of regular sand


32 
1oz plastic cups


16 
6-oz clear plastic cups 


4 
plastic mini spoons


16 
1-oz dropper bottles of water


1
1-oz dropper bottle of liquid laundry detergent


16
popsicle sticks


2
16-oz water bottles (filled with water)


1
8 oz jar half filled with water


1  
large waste container.


16  plates


16  
paper towels


1 
trash bag

I.
Introduction


II.  Activities with Magic Sand




A.  Demonstration:  to show students that oil and water don’t mix.
· Tell students that the bottle contains oil and water.  Tell them that the water has blue food coloring added to it.
· Shake the soda bottle and allow the mixture to settle out again into the 2 layers.  

· Explain to the students that oil is hydrophobic (water-hating).  Hydrophobic substances do 



not mix with water.
· Ask the students why the blue food coloring is in the water only, and not the oil?  



The oil is hydrophobic and will not mix with the food coloring.  

Ask: What are other examples of oil and water not mixing?

· A newly waxed car will make water form beads on its surface.  

· Oil from cars will float on top of puddles.
· Oil and vinegar salad dressings need to be shaken up before using.


Ask students to give examples of hydrophilic (water loving) substances.

· Vinegar and water mix together
· Lemon juice and Iced tea
Distribute materials per pair:



1 1-oz. cup containing one tasterspoon of Magic Sand



1 1-oz. cup containing one tasterspoon of regular sand



1 6-oz clear plastic cup half filled with water 


1 6-oz clear plastic cup , empty


1 popsicle stick



1 plate


1oz dropper bottle of water

1. Tell students to look at the Magic Sand and regular sand in the 1oz cups and make observations.

Ask:  are there any differences in the shape of Magic Sand and regular sand?

No.  Both dry regular sand and Magic Sand are free-flowing and neither can form structures that hold their shape.  They take the shape of the container.
2.  
Tell the students to use the 1-oz dropping bottle of water to carefully add two drops onto the 

sand.

Ask:   what happens when water is added?  The surface of regular sand is hydrophilic (water-loving).  The water drops are attracted to the sand and soak into it.
3.
Repeat the experiment with the Magic Sand and make observations.  
The water drops sit on the Magic Sand’s surface, and are separate.  Like the oil, the surface of 

Magic Sand is hydrophobic  (water-hating). 
4. 
Hand out the clear 6 oz cups with water and clear empty 6oz cup.


Tell the students to:

a) Sprinkle their Magic Sand from the 1 oz cups onto the surface of the water. (Don’t just dump the sand onto the water – it may sink immediately.)

Ask: why does the Magic Sand float on the surface?


Magic Sand is regular sand that has been coated with an oil-like substance so it is 

water-hating. The Magic Sand grains like to stay in contact with each other. Also, 

the surface tension of the water makes the Magic Sand float.  
b) Take a pencil and slowly push it through the Magic Sand layer, and into the water
 

about a quarter of an inch.  The Magic Sand will coat the pencil.  Now pull the pencil out.


Ask:  Why is the pencil dry?  Since Magic Sand is not wetted by water, the pencil is only in contact with Magic Sand and doesn’t get wet.

c) Add 2 drops of water onto the surface of the magic sand.  One partner should count the drops while the other keeps adding more drops.  

Look under the Magic Sand surface. What do you see and why?

Continue adding drops of water while the other one  counts until the water falls through the sand layer.  (The drop eventually gets heavy enough to break through the layer.)  Some of the Magic Sand will fall through with the water.

Ask the class how many drops it took.  
4. Have the students or a VSVS volunteer pour all the water off the Magic Sand into the other clear cup.  Keep as much sand as possible in the 1st cup.  
a) Tell students to make observations of the remaining Magic sand:




feel the sand with fingers, is it wet/dry, is it like regular sand…
The remaining Magic Sand should be dry and moves around like regular sand.

b) Tell the students to tilt the cup until the sand form a “pile” to one side of the cup.  (If necessary, add a little more Magic sand to the cup.)  Carefully pour water down the side of the cup, to about halfway.  Observe what happens.


Ask:  What shape does the Magic Sand form under the water?  What does the surface of the Magic Sand look like underwater?  

  
The Magic Sand has a silvery sheen and doesn’t become wet.  It can be molded into a 


  
structure that holds its shape under water.
c)   Students can mold and move the sand with their popsicle stick.
III.
DEMONSTRATION:  What will destroy Magic Sand’s hydrophobic properties?
Materials – 1 8oz jar half full with water, 1 1-oz dropper bottle of liquid laundry detergent

Sprinkle 2-3 mini spoons of magic sand into the jar containing water.  

Show the class that the Magic Sand is either floating or is clumped together at the bottom of the jar.  Tell them that you are going to make the Magic Sand behave like regular sand.

Add 2-4 squirts of the liquid detergent and stir with a popsicle stick.

Show the cup to the students and have them observe that the sand is now spread out over the bottom of the cup.


Ask:   How does the addition of liquid dishwashing detergent affect the water’s interaction with Magic Sand?


The liquid detergent lowers the surface tension of water and wets the Magic Sand, making it behave like regular sand. 
Disposal:  discard the ruined magic sand down a sink.
IV.  Practical Applications


Magic Sand was originally developed as a way to trap oil spilled from oil tankers near the shore.  The idea was that when Magic Sand was sprinkled on floating petroleum, it would mix with the oil and make it heavy enough to sink.  This would prevent the oil from contaminating beaches.  However, it is not being used for this purpose, perhaps because of the expense of making Magic Sand.


Another potential use of Magic Sand is to bury junction boxes for electric and telephone wires in the Arctic in order to protect the utilities from the extreme cold temperatures but make it easy to dig up for repairs.  Normal earth is frozen so hard because of moisture content that it is difficult to dig.  However, Magic Sand remains dry and is easy to dig, regardless of how cold it is.

V.  Clean-up


Pour water and magic sand into bottle labeled “used sand” and give to teacher to use another time, or return to lab.  

Put ALL other cups into plastic bag and return to lab.
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Pre-lesson Preparation:


Count number of students and prepare cups of magic sand, sand and water so that students can share in pairs.


Put 1 spoonful of the Magic Sand into 1oz cups, and 1 spoonful of regular sand into another set of 1oz cups.


Pour water into 6oz cups, about half full.


Write the vocabulary words on the board:  hydrophobic and hydrophylic





For VSVS members only:  The chemical name of sand is silica and grains of sand are made up of silicon and oxygen atoms bonded together in a three-dimensional network of billions of atoms.  The chemical formula, SiO2, illustrates the ratio of oxygen to silicon atoms is 2 to 1.  The surface of sand grains is wetted by water, which means that water molecules are attracted to sand grains.  This water-loving property of sand is called a hydrophilic  (water-loving) property.   Magic Sand is regular sand that has been coated with an oil-like substance that is water-hating or hydrophobic.





Keep magic sand and regular sand separate.


Do not mix with “ruined” magic sand.   The detergent will destroy the magic sand.
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