
This Information Sheet describes the main technical terms and processes that are used in discussing 
Carbon Dioxide Capture and Storage (CCS). It is not a complete explanation of every component, but 
covers most of those that are needed to give you a good introduction to the processes involved in CCS. 

Terms and Concepts

Carbon
Carbon is one of the basic building blocks of life on Earth; 
humans and other animals are all carbon based, and as an 
example, humans are about 18% (or just under one fifth) 
carbon.

Because of its role in creating and forming life, carbon is 
continually on the move, being absorbed and released 
by living things during life, growth, and finally death. This 
movement of carbon into different places and things is 
referred to as the Carbon Cycle, and describes how the 
carbon can move from one location to another; from a 
living animal or plant, through decomposition into gas form 
into the atmosphere, before being reabsorbed by plants 
breathing, or by the sea or other water bodies.

Carbon Dioxide - CO2

This is what CCS is all about: carbon dioxide. CO2 is a gas 
made up of carbon and oxygen. It is a large component 
of what humans and other animals breathe out, and what 
plants breathe in. In return, plants breathe out oxygen, and 
humans and animals breathe this in, completing part of a 
cycle. 

CO2 is also released by burning fossil fuels (see below) in 
generating electricity, and this is the main focus of CCS; 
capturing this and preventing it from being released into 
the atmosphere.

The Greenhouse Effect
Closely linked with both global warming and climate 
change, the greenhouse effect is what causes these to occur. 

The ‘greenhouse effect’ is so called because the effect is 
exactly like being in a greenhouse where the glass prevents 
heat escaping back out, whereas in the atmosphere it is 
gases such as CO2. There are a few other gases that have 
the same effect, but the impact of CO2 is greater, and more 
directly linked to human activity. These gases are collectively 
known as greenhouse gases because of the role they play in 
this process.

The greenhouse effect is important; without it, life on 
this planet would not have been possible, but the impact 
humans are having on the amount of CO2 in the atmosphere 
is increasing this effect beyond the Earth's capability to 
correct it. Since the industrial revolution in the 1800’s, the 

amount of CO2 in the atmosphere has increased greatly, as a 
direct result of burning fossil fuels like coal, oil and gas. We 
need to reduce the amount of CO2 released by the burning 
of these fossil fuels, but of course we cannot instantly reduce 
the amount of electricity used by humans, so we need to 
find a way to remove the CO2 from the exhaust gases from 
power stations; hence the need for CCS.  

Carbon Dioxide Capture and Storage (CCS)
CCS is the name given to the process where CO2 is captured 
from power stations or other sources, transported via 
pipelines or ships and injected into storage formations 
deep underground preventing the greenhouse gases 
from reaching the atmosphere and contributing to the 
greenhouse effect.

Fossil Fuels
Coal, oil and gas are fossil fuels. These fuels were created 
when organisms died on the Earth’s surface and were 
subsequently buried by geological processes over millions 
of years. Different fossil fuels are created depending on 
which living things have been buried and the processes they 
are exposed to over a very long period of time. All of these 
carbon-rich materials can be burned as a fuel to produce 
energy. Currently, over 80% of the world’s energy comes 
from burning fossil fuels. 

Coal
Coal was formed by the burial of ancient forests under water 
(swamps and lakes). Over millions of years, the plant material 
was gradually compressed and heated in an environment 
where it was unable to decay. Coal is the world’s second 
largest source of energy, providing 30% of the total supply. 
Due to the scale of its use and the large amount of carbon it 
contains, burning coal is the largest source of CO2 emissions 
to the atmosphere from human activity, at 40% of the total.

Oil
Oil was formed from large quantities of tiny sea based 
organisms (such as algae) that have been buried under 
layers of other rocks over hundreds of millions of years, and 
subjected to high heat and pressure deep underground. 

Around 4 billion tonnes of oil is produced and used each year, 
making it the third largest source of human CO2 emissions, 
at 18% of the total.
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Deep Saline Aquifer (Deep Saline Formation)
Another type of reservoir rock where CO2 can be stored is a 
deep saline aquifer.  A deep saline aquifer is a reservoir rock 
where the pore spaces in the rock are filled with salty water 
called brine, which is of no use for drinking or any other 
purpose. 

If a deep saline aquifer has a suitable cap rock above it, CO2 
can potentially be injected into it for storage purposes. CO2 
is currently being injected for storage at a commercial scale 
(i.e. millions of tonnes per year) into deep saline aquifers in 
Norway and other locations around the world.  

Depleted Oil and Gas Fields
Old oil and gas reservoirs, where as much of the oil or gas 
as is possible has been produced, are good options for 
storage. Because these reservoirs have contained oil and gas 
in the past, we know a lot about them, and we can also be 
reassured that the cap rock has sealed the reservoir without 
it leaking for millions of years.

Enhanced Oil Recovery
CO2 can also be injected into oil reservoirs where production 
has slowed; this can make the costs of producing the 
remaining oil much cheaper, and is used widely around the 
world. This process is commonly referred to as CO2 Enhanced 
Oil Recovery, or CO2-EOR. 

CO2-EOR works by injecting CO2 so that it effectively pushes 
or flushes the remaining oil towards the production wells, 
making it easier and cheaper to extract.

CO2-EOR, as well as allowing more oil to be produced, has 
taught us a huge amount about how to inject CO2 and how 
it behaves in deep underground rocks. 

Summary
This sheet is not intended to cover all the terms that will be 
used in relation to CCS, but it should cover most of those 
needed to form an understanding of the process, the 
elements and technical ideas involved, and how each stage 
works.

CCS is a process consisting of several stages and each stage 
has its own technical terms, but here we aim to provide an 
introduction to the main terms. 

Gas
Usually referred to as natural gas to distinguish it from other 
types of gas, natural gas is, like oil, made from the remains 
of ancient living organisms that have been buried deep 
in underground rocks. Although it occurs on its own in 
reservoirs, gas is also often found in the same reservoirs as 
oil. Natural gas makes a major contribution to human CO2 
emissions at around 10% of the total.

Rocks and Geological Terms
Rocks can broadly be classed into three types depending on 
how they were made. Igneous rocks are formed from cooling 
molten rock (from volcanoes etc.), sedimentary rocks are 
formed from the accumulation of lots of individual rock 
grains and other materials (such as sand) and metamorphic 
rocks are formed from the transformation of igneous or 
sedimentary rocks by extreme pressures and temperatures 
to form new rock. Sedimentary rocks are where fossil fuels 
are found, and where CO2 storage can take place.   

Sedimentary Rock
One of the more common sedimentary rocks is sandstone, 
made from ancient beaches or deserts that have been buried 
and compressed. Because of its structure, sedimentary rock 
is not always solid. Depending on the size and shape of the 
individual grains, and how well they are stuck together, tiny 
spaces (known as pores) can be found in between the grains. 
These pores are not empty – they contain other substances 
including air, water, natural gas, oil and CO2.  

Reservoir Rock
Sedimentary rocks in which oil or gas are found are often 
called reservoir rocks. These tend to have a high ‘porosity’ 
(meaning lots of the rock volume is made up of pores), and 
this means that when a well is drilled into the rock, the oil or 
gas can move through the rock and be extracted. Reservoir 
rocks are excellent candidates for storing CO2 as lots of CO2 
can be relatively easily injected into them.

Cap Rock
If oil or gas can move through the rock, what stops the oil or 
gas moving through the rock to the surface? In most cases, 
reservoir rocks are overlain by layers of other rocks (usually 
also sedimentary). Often these rocks have a lower porosity 
so that substances can’t move through them very easily, 
if at all. These rocks can ‘seal’ a reservoir by preventing the 
escape of the oil, gas, water or CO2 in the reservoir rock and 
are called cap rocks. 
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