
Special issue on, Carbon Capture, Utilization and Storage (CCUS):
Technological developments and future opportunities for
petroleum industry

Carbon Capture, Utilization and Storage (CCUS) plays a key
role in addressing two important problems of our life-time: (i)
climate-change and (ii) energy security. An International Energy
Agency (IEA) study reports that there is a significant opportunity
of storing up to 360 Gt of CO2 through enhanced oil recovery
(EOR) applications over the next 50 years. This is also an oppor-
tunity to potentially and simultaneously increase oil production

by up to 375 billion barrels at the same time [1]. From the
perspective of life cycle assessment, the total emission of CO2
per unit energy produced from the oil produced by CO2 EOR
flooding is much less than that from natural gas [2].

Recently, the capture of carbon dioxide (CO2) from industrial
flue gases has become an important issue in the petroleum in-
dustry. For example, the IEA Weyburn-Midale CO2 Monitoring
and Storage Project, which constitutes the world's largest imple-
mentation of CO2 for EOR and CCUS technologies, has injected
over 2 million tons [3] of CO2 per year in the past 15 years
from a coal gasification plant into the Weyburn oil field in Can-
ada. As well, there are a number of demonstration projects that
use CO2 for EOR and CCUS applications in China and other parts
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of the world [4,5]. At the historic United Nations Climate Change
Conference (COP21) held in Paris in November 2015, almost 200
nations, including USA, China and Canada, adopted the first
global pact to fight climate change by reducing greenhouse gas
emissions [4e6]. As of December 2016, 194 members of the
United Nations Framework Convention on Climate Change
(UNFCCC) signed the Paris treaty and the agreement went into
effect on 4 November 2016.

CCUS is an important research area for the petroleum indus-
try for twomajor reasons. First, it is an important processing step
for most natural gas processing plants, petroleum refineries, and
chemical and energy production facilities such as hydrogen pro-
duction plants, synthesis gas plants, coal-gasification units, and
oil-sand operations. For these industries, the capture of CO2
from their flue gases is important for greenhouse gas reduction.
It was widely reported in the media that the level of CO2 in the
atmosphere has exceeded 400 ppm in 2013, and the extreme
weather conditions we have experienced in different parts of
the world today are widely attributed to global warming. Sec-
ondly, this area of research is important because the captured
carbon dioxide can be used directly as a flooding agent for EOR
applications, which are critical for sustaining the current produc-
tion of crude oil and providing energy for China and the rest of
the world. Therefore, CCUS can provide double benefits. Not
only does the commodity chemical of the captured CO2 generate
revenue, but using the captured CO2 in EOR processes also re-
duces the net CO2 released to the atmosphere at minimal cost.
In 2013, the US Department of Environmental Protection (US-
EPA) has introduced tough requirements to limit carbon pollu-
tion from new coal-fired power plants in the USA [7]. Despite
this urgent warning, only a few large-scale carbon capture and
storage plants have been installed, mainly due to their high
cost. Hence, there is an urgent need for the research and devel-
opment of cost-effective CCUS technologies, especially for future
applications in the petroleum industry.

The contents of this special issue cover many significant is-
sues related to the original theory and applications of CCUS tech-
nologies, including new CO2 capture technologies, CO2 storage
and EOR applications, as well as new methods for CO2 utiliza-
tions and CO2 monitoring. The diverse research efforts were con-
ducted in more than 10 countries from around the world,
including China, Australia, Thailand, USA, Qatar, Germany,
Algeria, Malaysia, France, Turkey, Iran and Canada. We hope
that this special issue will be a valuable source of information
for engineers, scientists, and decision makers working in the
academia, industry, and government. We also hope that the spe-
cial issue will be a useful resource for the next generation of
young researchers working in this important research area.

We extend special thanks to Dr. Malcolm Wilson and his
team. Dr. Wilson was a Member of the Intergovernmental Panel
on Climate Change (IPCC) team awarded the Nobel Peace Prize in
2007, and is currently a member of the International Advisory
Board, Energy Academy of Europe. The group reports on “The
IEAGHG Weyburn-Midale CO2 Monitoring and Storage and EOR

Project”, and provides interesting insights on this important
research project, which has contributed to cutting greenhouse
gas emissions by storing more than 25 million tons of anthropo-
genic CO2 and is considered the world's largest CCUS project
presently in operation [8].

In conclusion, wewish you enjoy reading this special issue on
CCUS, and look forward to learning about your research results in
the area of CCUS in the coming issues of PETROLEUM.
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