


Electricity from Chemicals

s Batteries are a portable source of electrical energy 
stored in chemical form containing two or more 
cells.

s An electrolytic cell, also called an electric cell, is a
device that converts chemical energy to electrical
energy.

s It the the working part of a
battery.



Electricity from Chemicals

s An electrolytic cells consists of three parts: 
s two different metals or a metal 
s some carbon called electrodes, or terminals
s an electrolyte

s If you look at an ordinary electric cell, you 
will notice that one terminal is marked 
positive (+) and the other is marked 
negative (-). 



Electricity from Chemicals

s These two electrodes are separated by the 
electrolyte, which is either a solid or a liquid solution 
that contains ions from chemical reactions occurring 
at the electrodes.

s It conducts the current inside
the electrolytic cell.



How Does an Electrolytic 
Cell Work?

s When you connect the electric cell, a series of chemical 
reactions occurs inside.

s The chemical reactions cause electrons to collect on the 
negative electrode and flow through an outside 
conductor back to the positive terminal.

s The positive electrode gains
electrons due to the reactions. 

s The electrolyte and the outside 
conductor form a complete path 
that allows the current to flow.



How Does an Electrolytic 
Cell Work?

s The chemicals inside the electric cell gradually 
change into different chemicals.

s When the original chemicals in a single-use electric
cell are used up, the electric cell stops working.



Different Kinds of 
Electrical Cells

s All electrolytic cells use 
chemical changes to 
produce electrical energy.

s Electrical cells are commonly classified as wet cells
or dry cells.

s Certain metals can use electrons better than other 
metals.



Different Kinds of 
Electrical Cells

s For example, aluminum, zinc, and iron all give up 
electrons more easily than copper.

s Two metals have different abilities to give up 
electrons are used in wet cells.



Different Kinds of Electrical Cells
Wet Cell

s A wet cell contains a liquid electrolyte, with is free to 
flow and move. 

s The wet cell in the diagram shows the metal strips, 
which are the electrodes, and the acid solution, 
which is the electrolyte.



Different Kinds of Electrical Cells
Wet Cell

s An automobile uses a store battery, 
which is made up several individual 
wet cells connected.

s Storage batteries contain lead/calcium
plate electrodes suspended in a
solution of sulfuric acid as the electrolyte.

s Advancements in batter technology have produce 
batteries that can power electric vehicles.

s These batteries are also rechargeable.



Different Kinds of Electrical Cells
Dry Cell

s Wet cells tend to be large, so it is 
impossible to slip a wet cell into a 
flashlight. 

s Flashlights and other small electrical
devices use dry cells.

s Dry cells work like wet cells, but a 
combination of thick, paste-like 
chemicals for the electrolyte, 
including carbon/zinc, alkaline, and 
lithium.



Different Kinds of Electrical Cells
Dry Cell

s In a dry cell, the negative electrode contains the 
electrolyte paste. 

s Dry cells are available in a wide range of sizes.

s There is a difference
between a dry cell and
a dry cell battery.



Different Kinds of Electrical Cells
Dry Cell

s Dry cells are single units such as 
the C, D, AA, and AAA dry cells 
commonly purchased to run 
small electrical devices.

s A battery is a series of dry to 
wet cells connected, such as a 
9v battery (made up of six 1.5-
volt cells) and 12v car battery 
(made up of six 2-volt cells).



Different Kinds of Electrical Cells
Dry Cell

s One kind of dry cells contains a carbon rod set in the 
middle of a zinc can.

s A moist paste fills the can. Chemicals in the paste 
react with zinc and release electrons.

s These electrons flow through a 
conductor, such as a flashlight 
bulb, connected to the dry cell.

s The current flows from the zinc
can, through the bulb, and back 
to the carbon rod.



Recycling Batteries

s Keep in mind that when most 
people talk about batteries, they 
are talking about single electric 
cells.

s Batteries contain hazardous heavy metals such as 
lead, cadmium, zinc, mercury, and lithium.

s It can be very damaging to the environment to bury 
them in landfills.



Recycling Batteries

s The harmful metals can leak out and pollute land and 
water resources.

s Metallic lithium will react with moisture to cause
landfill fires.

s Burning batteries causes air pollution.



Recycling Batteries

s To avoid the landfill, the first choice is 
to use rechargeable batters, which 
can be reused repeatedly.

s The first rechargeable battery 
system was invented in 1960.

s Introducing an external electric current to 
rechargeable batteries causes the chemical changes 
that occur during normal battery use to be reversed.



Recycling Batteries

s Examples of rechargeable batteries include nickel 
cadmium, nickel-metal hydride, and lithium ion 
batteries.

s They are more environmentally friendly, but
eventually even rechargeable batteries do wear out.



Recycling Batteries

s Many recycling centers will accept used batteries. 

s Collection centers start by separating the batteries 
by the chemicals in the electrolyte.

s After combustible material is
removed, the cells are chopped
into smaller pieces and the metal
is heated until it melts.

s The metals can then be 
separated by density.



Recycling Batteries

s Some recyclers ship the solid 
metal in large masses to metal 
recovery plants for reuse in new 
products.

s While it is expensive in terms of 
energy use to reclaim metals, so 
is mining new raw materials.



Recycling Batteries
Single-Use Batteries

Advantages Disadvantages

less expensive first cost must continuously repurchase

ready to use; do not need to wait 
for charging

produce more waste; the batteries 
themselves and the packaging

dependable amount of charge contain toxic chemicals

less likely to explode or state a fire



Recycling Batteries
Rechargeable Batteries
Advantages Disadvantages

long-term cost savings must wait for charging

produce less waste loss ability to hold a charge over 
time

less toxic than single-use batteries more likely to explode or start a fire

contain toxic chemicals



Recycling Batteries


