Coal is a type of rock made of carbon,
which has formed from the decay
of many plants and animals under
high temperature and pressure
conditions over millions of years.
It is a fossil fuel.

RENEWABLE ENERGY

Chemical energy in plants and tiny
organisms can be converted to
thermal or electrical energy. It can
also make fuels such as biotdiesel.

Oil

NON-RENEWABLE ENERGY

Wind power is harnessed
using turbines that
generate electricity.

Energy from the sun’s rays can
provide electricity and heat energy
to warm houses and businesses.

Coal
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Wind

Biomass

RENEWABLE ENERGY

The motion associated with rapidly
falling water, waves and tidal
currents can be harnessed to drive
turbines and generate electricity.

Solar

RENEWABLE ENERGY

RENEWABLE ENERGY

Hydro

Oil is the fossil fuel that powers our
cars after it is made into petrol and
diesel. Oil is also used to make plastics.
It is found in specific geological
conditions throughout the world.

GREENHOUSE GASES (GHG)

Nitrous oxide (N2O) is the least
abundant GHG, but its GHG effects
are the most powerful. It is emitted
through spreading of fertilisers and
certain waste management processes.

Gas
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GREENHOUSE GASES (GHG)

Nitrous Oxide

Methane (CH4) is less abundant than
CO2 but has a much more powerful
GHG effect. It is emitted into
the atmosphere by farming,
landfilling, industrial processing and
coal mining.

Natural gas is a fossil fuel, formed
over millions of years of burial and
decompostion of marine
zooplankton. It can be combusted
to generate electricity.

Water vapour (H2 O) is the most
abundant GHG. It is part of
the water cycle, evaporating from
oceans and lakes and condensing
to form clouds.

Nuclear
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GREENHOUSE GASES (GHG)

Carbon dioxide (CO2 ) is a colourless,
odourless GHG that is emitted when
fossil fuels are burnt. Its contribution
to climate change is well established;
CO2 raises the Earth’s temperature
through the greenhouse effect.

Water Vapour

GREENHOUSE GASES (GHG)

Methane

Carbon Dioxide

Nuclear energy is generated when
radioactive material is split apart.
Nuclear energy is not renewable
and it is not a fossil fuel.

CO2 SOURCES

During periods of eruption,
volcanoes emit lots of CO 2
This is called ‘outgassing’. Annually,
emissions from human consumption
are 130 times greater than
emissions from volcanic activity.

Oceans

Oceans and large lakes absorb CO2.
Algae use it to grow and some
CO2 forms coral.

CO2 SINKS

CO2 SOURCES

Volcanoes

When fossil fuels are burnt in
power stations they produce
CO2 and water as byproducts of
combustion.

When dead plants and animals
decompose they give off
CO 2 gas into the atmosphere.

Land
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CO2 SOURCES

Humans and animals give off
CO2 when they breathe out.

Plants & Animals

CO2 SOURCES

Fossil Fuels

Humans & Animals

The biosphere sinks CO2 by burying
and compacting carbon into
fossil fuels. This is a very slow
process; fossil fuels take millions
of years to form.

Consumption
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Plants and trees absorb CO2 and

Plants

When CO2 in the atmosphere
dissolves in rainwater it forms
a weak acid. This falls as acid rain
and can harm ecosystems, water
resources and buildings.

Plants and trees take up CO2 during
photosynthesis and use it to
create carbohydrates that keep
them alive.
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CO 2 CYCLING

Acid Rain

When humans and
animals eat food containing
carbon they digest it, giving
them energy to live. This carbon
is stored within them.

Photosynthesis

and oxygen.

Atmosphere
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When plants and animals die,
the carbon that is in them is
transferred to the earth via decay.
Some CO2 gas is given off
during this time.
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Decay

CO2 is an essential gas in our
atmosphere. It helps regulate our
global temperature by preventing
all the solar radiation
from the sun escaping into space.

CO2 CAPTURE

Once CO2 is captured as a gas it
must be compressed to become
supercritical liquid. The CO2
moves through the rock more easily.
It also reduces transport costs
and stabilises CO2 for storage.

Road
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Compression

Energy companies can capture
carbon directly from the
gases produced by burning of
fossil fuels at the power plant.

Tankers can transport compressed
CO2 from capture site to storage
site. This creates a lot of traffic between
and around the sites and increases
the amount of fuel used in the process.

Steel, iron and cement
processing plants, as well as
refineries and biomass converters,
emit large amounts of
CO2 that can be captured at source.

Rail

CO2 TRANSPORT
CO2 SINKS

CO2 CAPTURE

CO2 can be chemically
separated from fossil fuels before
they are burnt, or it can be ‘washed’
from the waste gases afterwards.

Industrial Capture

CO2CYCLING
CO2
CO
CAPTURE
2 CYCLING

Power Plant

Pre- or Post-Combustion

Using rail to transport CO2
cuts emissions and
reduces the impact of transport
by using established networks.

CO2 STORAGE

A reservoir rock is where the CO 2 is
stored. It has sufficient space
and through-flow properties to
allow CO2 to be injected continuously
and stored long term.

Ship

CO2 TRANSPORT

CO2 STORAGE

Reservoir Rock

A saline formation is undrinkable
water deep under the ground, in
which CO2 can be stored.

If the injection site is offshore then
the CO2 can be transported
by ship. Another method of
transport is required to
take the CO2 from source to ship.

As fossil fuels are taken out of the
ground, they leave space in their host
rocks for CO 2 to be stored. They
have proven their effectiveness as
geological reservoirs by keeping
fossil fuels in place for millions
of years.

Pipeline
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CO2 STORAGE

A suitable geological barrier
to CO2 rising through the rock
layers must exist. This is usually a
layer of overlying impermeable
rock that has kept fossil fuels or
salty water in place for millions of years.

Oil/Gas Reservoir
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Saline Formation

Cap Rock

Pipelines can be installed to transport
the captured CO2 directly from
source to reservoir. They often attract
a lot of public resistance because of
their impact on the landscape. Existing
oil and gas pipelines to transport
oil and gas can be adapted for CCS.

CO2 TRAPPING

When CO 2 dissolves in salty
water trapped in a rock formation
it becomes chemically trapped.

Reducing Costs

CCS RESEARCH

CO2 TRAPPING

Dissolution

If the conditions in the underground
rock reservoir allow it, the CO 2
solution will react with the host rock
and calcium minerals (limestone)
will be formed.

The initial cost of developing and
implementing new technology is
high. As technological advances
are made costs will decrease.

Small pore spaces in the underground
rock reservoir become filled with CO 2
as CO 2 migrates through the reservoir.
Some of the CO2 remains trapped
in these spaces.

Locating Sites
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CO2 TRAPPING

CO 2 is prevented from travelling
back towards the surface by an
impermeable cap rock unit,
known as a structural trap.

Residual
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Mineral

Structural

Geological, environmental and
geographical research is needed
worldwide to assess the location,
integrity and size of potential
CCS sites.

CARBON RESERVES

4000 giga tonnes
of carbon

810 giga tonnes
of carbon

Improving Technology

CCS RESEARCH

CARBON RESERVES

Atmosphere

36,000 giga tonnes
of carbon

At the moment CCS is too
energy intensive.
Research is required to make CCS
less energy intensive.

CCS
RESEARCH
CO2
SINKS

CARBON RESERVES

1900 giga tonnes
of carbon

Hydrosphere
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Minerals

Biosphere

CCS technology is largely adapted
from established practices in
the oil and gas industry.
It needs to be further
refined for CCS requirements.

RESERVOIR CHARACTERISTICS

RESERVOIR CHARACTERISTICS

Anticlines are units of rock folded
downwards at the edges, that help
to trap CO2 in place once injected.
Synclines are units of rock folded
upwards at the edges. They allow
migration of CO2 towards the surface
and are unwanted features in a reservoir.

Faulting can provide a pathway for
fluids to escape. A fault is
normally an unwanted feature in a
reservoir.

Porosity
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Faulting

Anticline / Syncline

Permeability allows liquids or gases
to travel through spaces in a rock.
High permeability indicates that
more of the pores are connected.
Reservoir rocks should have
high permeability.
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RESERVOIR CHARACTERISTICS

Permeability

Porosity is a measure of the empty
space within a rock and is
reported as a percentage
of the total rock volume.

CO2 SINKS

CO2CYCLING
CO2
CYCLING

