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● Ph.D. in Electrical Engineering
● Started coding when she was 10
● Almost 20 years teaching from K-12 to Postgraduate students
● Developed hundreds of projects using electricity, coding and robotics
● Worked with dozens of teachers and hundreds of students
● Lives in Toronto with her two daughters and her partner
● Plays with robots, electronics, Lego and coding all day to develop 

STEAM projects for her company, GarageLab.
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Electric Lemons - Summary



What are Electric Circuits?
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An electric 
circuit is 

like a path 
that 

electricity 
can follow 
to power 

things like 
lights, 

motors, 
clocks and 
televisions.

What are Electric Circuits?



What are Batteries?

A battery is like a 
box that stores 

energy so that we 
can use it later to 
power things like 

toys, flashlights, and 
even our cell 

phones!

Inside the battery, 
there are chemicals 

that can produce 
electricity when they 
are mixed together.

Do you have batteries in your home? What size??



Types of Batteries

● Alkaline: most common type of batteries in household items like 
remote controls and toys. Not considered hazardous waste and 
can be disposed of in regular trash. However, they still contain toxic 
chemicals like mercury and can release harmful gases when 
incinerated.

● Nickel-cadmium (NiCd): commonly used in portable electronics and 
power tools. Contain cadmium, a toxic heavy metal that can 
accumulate in the environment and harm wildlife and humans if the 
cadmium leaches into soil and water.

● Nickel-metal hydride (NiMH): also used in portable electronics and 
power tools. Contain nickel and cobalt that can be harmful to the 
environment if not disposed of properly.

● Lithium-ion (Li-ion): used in smartphones, laptops, and electric vehicles. More energy-dense and have a longer 
lifespan but contain toxic metals like cobalt and nickel that can leach into soil and water and harm wildlife and 
humans.

● Lead-acid: used in vehicles, backup power systems, and other applications that require a lot of power. They 
contain lead, which is a toxic heavy metal that can harm humans and wildlife if not disposed of properly. 
Lead-acid batteries should be recycled.

If they are dangerous, why do we use them??



What are Volts?

Volts is a unit of 
measurement for electricity, 
just like how we use inches 
or centimeters to measure 

length.

Think of volts like the 
strength of the electricity. 
Just like how you need 

more strength to lift a heavy 
object than a lighter one, 
you need more volts of 

electricity to power things 
like a big TV compared to a 

small toy.

Do you think the battery will always provide the same amount of volts forever??



How does this work?

Reduction is the gain of 
electrons, and is what 
occurs at the cathode; 

 Oxidation is the loss of 
electrons, so we say 

that the anode is 
oxidised.

OXIDATION: At the anode, the 
electrode reacts with the 

electrolyte in a reaction that 
produces electrons that 

accumulate at the anode. 

REDUCTION: At the cathode, 
another chemical reaction 
occurs that enables that 

electrode to accept electrons.

The technical chemical term for 
a reaction that involves the 
exchange of electrons is a 

reduction-oxidation reaction, 
or redox reaction. 



How does this work?

Reduction is the gain of 
electrons, and is what 
occurs at the cathode; 

 Oxidation is the loss of 
electrons, so we say 

that the anode is 
oxidised.

What will make 
this battery stop 
working?

?

What will make 
this battery 
better or worse?

?
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1. Make sure you have all you need:
○ 2 lemons (or limes, or potatoes)
○ Electric Lemons kit:

■ Clock
■ Red wire
■ Plastic box with cover, back, 

buttons and support
■ 2 copper strips
■ 2 zinc strips

○ OPTIONAL: Batteries

Electric Lemons - Activity



2. Insert the buttons inside the plastic box cover.

3. Insert the handle on the plastic box back.

4. Insert the clock inside the plastic box cover.

5. Pass the wires on the holes on the plastic box back.

6. Connect one copper strip to the red wire and one 
zinc strip to the blue wire of the clock.

Electric Lemons - Activity



8. Connect the two remaining copper and zinc strips to 
each other using the red wire that is not connected to 
the clock.

9. Insert one copper and one zinc strip into each lemon. 
Make sure the order is copper - zinc - copper - zinc.

● If the lemon skin is too hard, use a pen or 
pencil to make a small hole on the lemon first.

10. See if the clock lights up.

11. Close the plastic box.

Electric Lemons - Activity



12. Adjust the time using the two buttons.

Electric Lemons - Activity

12:00

SELECT CHANGE



1. Try using only one lemon. Did it work? Why?
2. Could we use these batteries with lemons in our phones and 

electric cars? Why or why not?
3. Could we use batteries with your clock? Which type would be 

less harmful to the environment?
4. An electric circuit is like a path that electricity can follow to 

power things. Did we create an electric circuit?
5. The lemons, copper and zinc strips represent what part of the 

electric circuit and electrochemical cell?

Electric Lemons - Questions?


