Salt & Pepper Electro-Shaker

Materials:

· Table salt & ground pepper

· Petri dish, plastic ruler or spoon

· Balloon, comb, flannel or wool cloth

Safety Considerations: 

Allergies or sensitivities to wool or pepper should be considered. Keep lid on Petri dish when bringing charged balloon close to its surface to avoid salt and pepper in eyes.

Curriculum Fit:
Grade 6, Cluster 3, Electricity, 6-3-02: Explain the attraction and repulsion of electrostatically charged materials. Include: negatively and positively charged materials attract one other; materials of like charge repel one another.
Alternate Fit:
Grade 7, Cluster 2, Particle Theory of Matter, 7-2-18: Demonstrate different methods of separating the components of both solutions and mechanical mixtures.

Commentary & Teaching Sequence
1. At their table, each group of students prepares a salt and pepper mixture in the Petri dish provided. Remind them to make sure that the salt and pepper particles do not form clumps and are well mixed. When they are finished mixing, they put the lid on the dish.

2. Explain that this is called a mechanical mixture because it is made by mixing two distinct substances that remain in their original state. Ask students to predict a technique for separating the two substances. Some students will likely suggest water as a technique either to float the pepper and sink the salt or to dissolve the salt and sieve the pepper before heating (evaporating) the salt water solution to reclaim the salt. Ask students how they would separate the two substances without using water. Unless they have prior experience with this activity, students will be curious to see how this can be done.

3. At this point, hand out a balloon to each group and instruct a student from each group to inflate it and tie a knot. Ask a volunteer from each group to rub his/her hair with the balloon and then slowly bring the balloon near the top surface of the Petri dish containing the salt and pepper mixture. Students should observe that the pepper particles fly up and stick to the surface of the plastic cover. Why did this occur? Allow time for students to volunteer a response.

4.  Explain that normally most things in the world have a neutral charge (equal positive and negative charges). Two like charges will repel each other, while two opposite charges are attracted. The rubbing action added negatively charges (electrons is not used in Grade 6) from the surface of the individual hair strands to the balloon surface, making it negatively charged overall; this is called static electricity because it is not moving. Show this by drawing negative symbols on the balloon after it has been rubbed. Because the balloon now has too much negative charge, it wants to give away some in order to become neutral again. By attracting and coming into contact with other positive or neutral particles, it can donate or pass along the extra negative charge (cross out the negative symbols on the balloon to indicate that it is losing its negative charge) and become neutral again. Demonstrate how two negatively charged balloons repel each other, so students get to observe both attraction and repulsion caused by static electricity. 

5. Ask students why the pepper is attracted before the salt. Answer: Because the individual pepper particles are lighter and closer to the surface than the salt particles, they will more easily overcome the forces of gravity and be attracted to the top of the Petri dish. Resting the balloon directly against the dish cover will immediately cause both salt and pepper particles to be attracted to the balloon.

6. Encourage students to repeat the activity by slowly bringing the balloon near the top of the Petri dish and observing how the particles in the mixture are affected. What do they notice? They should see the pepper particles already being attracted to the balloon when it is several inches away from the surface of the cover. Students can compare how distance affects the attractive force of static electricity.

7. Allow students time to suggest questions for further inquiry such as the following:

· Does the material used for rubbing (balloon) or the material being rubbed (hair) to pick up negative charges affect the static electricity produced? 

8. Students can design and conduct an investigation to see if other mixtures made from common substances (sand, sugar, cinnamon, canola seed, wheat grain, etc.) can be separated using the electrostatic technique.

Concluding Questions:
· What happens to the balloon when it is rubbed against the hair?

· Why are the pepper and salt attracted to the plastic top?

· What other common mechanical mixtures or solutions can be separated using this technique?

· What are some industrial applications for static electricity? (painting, photocopying, making sandpaper) Can you think of challenges that static electricity poses for industrial applications? (explosions, damaging electrical components)

· What would happen if we would use a glass rod for rubbing the hair instead of a balloon?
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