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Let's power up the LED Light tower!
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Educational Goals: Using water to power an LED Light Tower through a connected pair of zinc and copper plates.

Description: Students will be informed of the elements of energy through a greener concept. They will incorporate basic principles of zinc and copper reaction—the chemical reaction through acid, using a “green substance” such as lemon, potato, water, and soil to generate electric power. Using the basic concept of negative and positive reactions, the students will work collectively as whole with the Mentor on one project. The goal is to create power.

Time: Approximately 1.5 hour

Materials Needed 
· 3 bottles of water (each bottle is filled up to the neck)

· 3 bottle caps (custom made with 2 drilled holes on each cap)

· Zinc (silver) and copper plate (brown) (2 each)

· Adhesive tape

· Two connecting wires
· Half a lemon, or half a cup of vinegar

· LED light on the Light Tower

· A plastic bag, or a tray (optional—to collect the spilled water)

Directions and Points:

Students should be given at least 15-30 minutes of introduction through power point. Students should circle around the Mentor to watch the experiment.  Most of the steps will be performed by the Mentor but students will aid the Mentor through the process.  Note: There will be many inputs by students, though there is no right or wrong answer since the goal is to light up the Light Tower. However, in order for points to be given, the student who gives the suggestion most closely to the correct answer will be awarded the point.

Goal: The student with the best/correct answer to help the Mentor accomplish the task wins the challenge. Students will raise their hand and make the best suggestions through observation. If answered correctly, 1 point will be rewarded. Bonus: students who give the best analysis at the completion of project will be given 5 points.  Students with the most points will be given a prize. 


Step 1: Bring out three plastic bottles. Place each bottle on top of the tray. Line the bottles up side by side. Each bottle should be filled with water—up to the neck. Close each bottle with the caps.  


Step 2: Take the connecting wire (white wire) and attach one end to a copper plate and the other end to a zinc plate. Since there are two connecting wires involved, do the same to the other connecting wire and plates. To help secure the wires, use the adhesive tape to cover the exposed wires (this applies to all steps).

Step 3: put the end of one copper plate with a white wire on it connected to a zinc plate into the cap of the first bottle, and the zinc plate with a white wire on it connected to a copper plate into the last bottle. 

Step 4: Then take the middle bottle and put the end of the other zinc plate with the white wire into it which is connected to the copper plate in the first bottle. Take the other copper plate with a white wire connected to the zinc plate in the third bottle and put it into the middle bottle as well.

Note: Thus, the first bottle should have a copper plate connected with a white wire to the zinc plate in the middle bottle. The last bottle should have a zinc plate connected with a white wire to a copper plate in the middle bottle. The middle bottle should have both zinc and copper plates connected to plates in both first and third bottle inside.

Step 5: Once every plate is correctly wired, bring in the Led Light Tower. The LED Light Tower should have a black and red wire. Connect the black wire to the zinc plate and the red wire to the copper plate.

Extra: To increase power, add in vinegar or lemon into all bottles, but you must do this before you put any plates into the bottles.
Result: The LED light tower should be lighted. If you added vinegar to the water, it should be brighter. Analysis: The positive terminal is red and the negative terminal is the black wire. The Zinc plate should always be connected to the black wire as it creates a very reactive plate, while the copper plate wired to the red wire creates less reaction.

Bonus Question: Why does a black wire wired to a zinc plate create such a reactive plate? Whereas, the copper wired to the red wire create less reactivity? How does this relationship create power to light up the Tower?

Additional Resources

· Power point, Instruction manual, etc. 

· Topics to Discuss: Chemical reaction, green way to power material, plate reaction

