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Glow-in-the-Dark Slime
Materials


1 bottle of 4% polyvinyl alcohol solution (PVA)


1 bottle of clear 4% borax solution


2 1-oz containers of zinc sulfide


4 small plastic scoops


1 roll of paper towels


35 large plastic cups (at least 10 oz)


1 box of ziploc bags


35 3.5 oz plastic cups


35 popsicle sticks


1 measuring cup for PVA solution


1 measuring cup for borax solution


1 trash bag


1 jar of glow-in-dark beads

1 bag of 30 precut glow-in-dark braid pieces for making bracelets (15 inches with one bead tied on one end)

I.  INTRODUCTION

Phosphorescence is the technical name giving to the property of "glowing in the dark."  Objects which glow in the dark do so because they contain a substance that has the ability to absorb light energy quickly and then emit it slowly.  The phosphorescent substance used in this experiment is zinc sulfide.  Electrons in zinc sulfide are exited by light energy to higher energy levels.  Then when the light source is removed, the excited electrons gradually return to the lower energy ground state.  During the time the substance appears to glow because the difference in energy between the excited state and the ground state is emitted as light.  Once all the excited electrons have returned to the ground state, the substance ceases to glow.  However, every time the substance is exposed to light the electrons are excited up to a higher energy level so when a phosphorescent substance stops glowing, just turn on the lights for a few minutes to "recharge" the substance.  

Common Examples of Phosphorescent Substances

Ask the students to give examples of "glow-in-the-dark" materials.  Materials such as zinc sulfide that phosphoresce are called “phosphors.”  Examples include digital watches that glow in the dark and numerous toys, especially items sold around Halloween.  
Slime is a polymer

Explain what a polymer is.  A polymer is made by hooking together chemically a large number of small molecules to make a big molecule.  (Use paper clips or linking of the arms of several students to show how a polymer is the chemical linking of small molecules to make a big molecule.)  Explain that slime is a thick gel because the borax is the "crosslinker" between polyvinyl alcohol chains.  By mixing the solutions, the students have made a crosslinked polymer.

II.  PROCEDURE FOR MAKING GLOW-IN-THE-DARK SLIME

1.  Put two scoops of Zinc Sulfide into the plastic bag of each 10 oz cup.

2.  Use small marked measuring cup for borax to pour 10 mL clear 4% borax solution into each 

10 oz cup for each student.

3.  Use marked measuring cup for PVA to pour 50 mL of 4% PVA solution into 3.5 oz cups

4.  Tear off double lengths of paper towel, and place a double-folded one at each student's place


 at the table.

5.  Give each student 1 3.5 oz cup with PVA solution, 1(10 oz) cup containing a ziploc bag with 
10 mL borax solution and zinc sulfide, and 1 popsicle stick.

6.  Tell students to use their popsicle stick to stir the zinc sulfide powder into the borax.

7.  Then have students pour the PVA solution into the borax solution in the ziploc


 bag.

8.  Students should stir the mixture vigorously with the popsicle stick.

9. After slime forms, turn out the lights. The slime should glow in the dark.

Students keep the ziploc bag with the slime.  The slime will keep about two weeks. Then mold will start forming, and they will need to discard the slime.  Do not suggest that they put the slime in the refrigerator.  This does not prolong the life of the slime.  Warn them about not eating the slime and they shouldn't let little brothers or little sisters play with it.   

Collect all the paper towels and popsicle sticks and dispose of these in the trash can in the room.  Collect the large cups and place them in the VSVS box.  Use the garbage bag provided in the box for the small cups. Tie the top tightly and place the garbage bag in the VSVS box.  The used cups will be washed and reused. 

III.  Making a Bracelet of Glow-in-Dark Beads (Optional)

Procedure

 Give each student 10 of the glow-in-the-dark beads and one piece of precut braid that has a bead knotted on one end.
2. Tell the students to string the beads onto the braid and tie off the other end with a triple knot, followed by tying the end through the knotted bead on the other end.  (See sample bracelet  in box.)  Students may decide to skip the triple knot in order to allow all the beads to be able to move over more of the braid. 
3. When they are finished, turn off the lights..  They should see both the beads and the braid glow in the dark..  This is another example of phosphorescence.
IV.  Optional Activity - Biting Wintergreen Lifesavers - Triboluminescence

Light that is emitted as a result of using mechanical energy is triboluminescence.  Crushing wintergreen Lifesavers or pulling apart adhesives, such as Curad-brand bandage wrappers, gives off light.

• Give each student one of the wintergreen Lifesavers and tell them to take them home.  They need to have a mirror and be in a darkened room.  Tell them to wait a few minutes to let their eyes adapt to the dark. They should hold the mirror in front of their face, and bite down on the Lifesaver.  They will see a flash of light every time they bite down and break off a piece of the Lifesaver.  They can also use a pliers to break the Lifesaver.






