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Canadians use a great deal of energy, equivalent to nearly 7,500 kg of oil per
person annually. We also produce a great deal of energy, adding alternative energy
sources and new power storage methods.
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Silver (Ag)
Silver, found as a pure free metal in the Earth, is used in crystalline silicon
phatovoltaic cells. When sunlight strikes the cells, the silver collects the
electrons generated and transforms them into electric current.
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“ g7 “iron (Fe)
T i Nearly all mined iron ore goes into the making of steel.

[ ' Stainless steel is key to many energy-producing technologies

= 1 such as hydro power, wind, and geathermal energy plant

turbines; nuclear plants; and solar energy collecting plants.
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Uranijum (U)
The basic fuel for a nuclear power reactor is uranium — a heavy metal able
to release abundant concentrated energy. About 14 per cent of the world's
electricity is generated by nuclear power stations.
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Hematite (Iron)
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Zirconjum (Zr)

Zirconium is primarily used for nuclear power. Long zirconium alloy (zircaloy)
tubes containing uranium pellets form the fuel rods, the zirconium being hard,
corrosion-resistant, and permeable to neutrons.

Nickel (Ni)

Nickel is key to clean energy. Nickel metal hydride (NiMH) batteries, used in
hybrid electric vehicles (HEVs), contain about 10 kg of nickel. Hybrid cars with
NiMH batteries produce 50 per cent less pollution and greenhouse gases than
comparable gasoline cars. Rechargeable batteries made with nickel power cell
phones, laptops, digital cameras, and other electronic devices.
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Cobalt (Co)
Cobalt, produced as a by-product of copper and nickel mining, is critical for
manufacturing the nickel metal hydride batteries found in hybrid electric vehicles
(HEVs), laptops, cell phones, and other electronic devices.
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Fifteen lanthanide elements, or metals, and the metals yttrium and scandium
make up Rare Earth Elements (REEs). Although abundant in the Earth's crust —
similar to nickel and tin in abundance — they do not occur in large, concentrated
deposits, so are difficult to mine. The minerals bastnasite and monazite are the
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Cobaltite (Cobalt)
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Germanium (Ge)

Aggregates include hard rocks that require breaking up — igneous (granite,

Sphalerite (Germanium)
Kok AAN (Lo AA™)

Germanium, is a by-product of zinc mining. Despite costing more, it is more
efficient than silicon at converting solar energy into electricity in photovoltaic
cells. Because they are efficient and lightweight, germanium solar cells are used
on satellites and spacecraft.
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Silica (Si)

Most solar photovoltaic systems use silicon cells to turn the sun’s rays into
energy. These cells are typically made of silicon dioxide, which is made from
quartz sand, a common and abundant natural resource.
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Limestone (Aggregates)
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basalt), metamorphic (quartzite), and sedimentary (limestone, sandstone) —
and loose sand and gravel that have been broken up by natural processes.
Aggregates are used to make concrete, the world’s most widely used building
material. Large hydroelectric dams for utility electricity generation are
constructed from reinforced concrete.
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primary source of world REE supplies. REEs are integral to rechargeable batteries
for electric and hybrid vehicles, powerful magnets in wind and tidal electricity
turbine generators, and control rods in nuclear technology. Also, rare earth

magnets reduce energy consumption in electrical appliances such as refrigerators.
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This poster is an artist's representation and is not intended to be a technical illustration.
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NUCLEAR ENERGY L[<° b b

What's Inside? Zirconium, Uranium, Nickel, Copper, Iron, Rare Earth Elements (REEs)
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Nuclear energy is created when metal tubes containing uranium (fuel rods) are used to boil water, producing steam that drives electricity-generating
turbines. Nuclear reactors generate a lot of energy using small amounts of uranium and do not emit greenhouse gases; however, they produce radioactive
waste that must be managed.

Canada is one of the world's largest uranium producers and is a leader in nuclear research and technology. Atomic Energy of Canada, working with
Canadian industry, developed CANDU nuclear power reactors, which are exported worldwide.
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What's Inside? Copper, Iron, Molybdenum, Aluminum, Zinc, Rare Earth Elements (REEs)
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Wind turbines use wind to turn huge tower-mounted propellers, converting its energy to electricity. Well-situated wind turbines produce varying
amounts of electricity, depending on the wind.

Canada has tremendous wind power potential. Strong, steady winds blow in every province ' W P

and territory. Some of the best areas are offshore and along coastlines; Canada has the // . & \é-—r ."j ¥ e

waorld's longest coastline. Ontario produces the most wind power, and the Canadian i e I"-.\x 7l i il ﬁ
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- g s Geothermal energy comes from heat found below the surface of the Earth.

Years ago, hot springs gave people access to geothermal heat. Today,
drilling into the Earth up to 3,000 meters gives greater access in two ways.
Hot water or steam below ground level is brought to the surface, or surface water is pumped down through hot ground and brought back up. The
resulting hot water heats homes and buildings or turned into steam to turn electricity-generating turbines. Geothermal energy plants produce little
pollution, operate day and night, and generate high rates of electricity.

A Geological Survey of Canada assessment found that Canadian geothermal resources could supply up to 10 per cent of our electricity. The most
development potential exists in Western Canada. The Canadian Geothermal Energy Association believes that 5,000 MW of geothermal power could be
supplied by 2025.
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Solar energy, or energy from the sun, can provide lighting and heat as well as electricity. Solar photovoltaic (PV) technology uses solar panels to
convert the sun's energy to electricity. PV panels can be on the ground, on building rooftops, or designed into building materials. In the future,
everyday objects, such as clathing, car rooftops, and roads, could become power-generating solar collectors.

Solar energy is generated during the day, when energy is most needed and most expensive.
Solar power technologies help utilities match supply with demand and can reduce natural
gas usage during peak periods. In Canada, southern Ontario, Québec, and the Prairies

receive the most sunlight; however, solar installations exist across the country.
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What's Inside? Copper, Iron, Aggregates, Silica, Aluminum, Gypsum
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Hydroelectric power is produced by flowing water. Long in use, it is the most reliable and cost-effective renewable power generation technology
available. When flowing water tumns turbine blades, the turbine’s electromagnets interact with the coils of a generator to create electricity.
The water could flow from a natural waterfall or from behind a dam. After the water has helped create electricity, it flows back out to the river.

Hydro power is a flexible power source. Water can be stored in reservoirs and used to stabilize the electrical system when other renewable
energy, such as wind and solar power, is reduced.

Canada’s vast water resources include many flowing rivers that generate hydro power, praviding over 60 per cent of our electricity.
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