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Siemens and Evonik
convert CO2 to fuel
using bacteria
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Putting CO2 to Use: Creating value from emissions
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Ensuring a reliable power supply is one of the key
factors for progress and prosperity. Our expertise
covers solutions for hybrid power, LNG to power,
energy storage, power-to-X, thermal power plants,
and CHP.

MIT engineers develop a new way to remove CO2 at any concentration
Chemical-looping: the answer to the cost and energy penalties of CCS?
New electrochemical process can recycle millions of tonnes of CO2 a year
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Transport & Storage

Study shows world has sufficient CO2
storage capacity
The study concludes there is easily enough space in the world’s nearshore continental margins
to meet the IPCC’s goal of storing 6 to 7 gigatons of carbon dioxide a year by 2050.
The study - from The University of Texas at
Austin, the Norwegian University of Science
and Technology and the Equinor Research
Centre - looks at the amount of geological
space available in formations that is likely suitable to hold greenhouse gas emissions, keeping them from the atmosphere. It also calculates the number of wells needed worldwide to
reach the IPCC’s 2050 goal.
The United Nation’s Intergovernmental Panel
on Climate Change (IPCC) has stated that
CCS needs to achieve 13% of the world’s necessary emission reductions by 2050. Some policy-makers, industry representatives and nongovernment organizations are dubious that
CCS can meet its portion of the goal, but the
new study published in Nature Scientific Reports shows that CCS could achieve its targets.
“With this paper, we provide an actionable,
detailed pathway for CCS to meet the goals,”
said coauthor Tip Meckel of UT’s Bureau of
Economic Geology. “This is a really big hammer that we can deploy right now to put a
dent in our emissions profile.”
It concludes there is easily enough space in the
word’s nearshore continental margins to meet
the IPCC’s goal of storing 6 to 7 gigatons of
carbon dioxide a year by 2050, and that the
goal could be achieved by installing 10,000 to
14,000 injection wells worldwide in the next
30 years.
“The great thing about this study is that we
have inverted the decarbonization challenge
by working out how many wells are needed to
achieve emissions cuts under the 2-degree
(Celsius) scenario,” said lead author Philip
Ringrose, an adjunct professor at the Norwegian University of Science and Technology.
“It turns out to be only a fraction of the historical petroleum industry - or around 12,000
wells globally. Shared among 5-7 continental
CCS hubs - that is only about 2,000 wells per
region. Very doable! But we need to get cracking as soon as possible.”

Pressure, not volume, the
deciding factor

Can we drill fast enough?

The authors first looked at continental shelves
worldwide to get a sense of how much capacity there would be to store carbon dioxide.
Previous studies of how much storage would
be available offshore have mainly looked at estimated volumes in different rock formations
on the continental shelf. The authors argue,
however, that the ability of the rock formation
to handle pressure is more important in figuring out where CO2 can be safely stored.
That’s because injecting CO2 into a rock formation will increase the pressure in the formation. If the pressures exceed what the formation can safely handle, it could develop cracks
that would require early closure of projects.
Given that assumption, the researchers developed a way to classify different storage formations according to their ability to store CO2.
Under this approach, Class A formations are
those without significant pressure limits, and
thus the easiest to use, while Class B formations are those where CO2 can be injected into the system up to a certain limit, and Class C
formations are those where pressures will have
to be actively managed to allow the CO2 to be
injected.
“We argue that this transition from early use of
CO2 injection into aquifers without significant
pressure limits (Class A), through to CO2
storage in pressure-limited aquifers (Class B)
and eventually to pressure management at the
basin scale (Class C), represents a global technology development strategy for storage which
is analogous to the historic oil and gas production strategy,” the researchers wrote.
Essentially, the authors say, as experience with
injecting CO2 into offshore formations grows,
the ability to use the Class B and C areas will
improve, much as geologists and petroleum
engineers have gotten better over the decades
at extracting hydrocarbons from more and
more challenging offshore formations.

It’s one thing to have enough space to store
CO2 — you also have to inject it into the storage formations fast enough to meet the IPCC
estimates of 6 to 7 gigatons of carbon dioxide
a year by 2050.
By comparison, “Four existing large-scale projects inject 4 million tonnes CO2 per year. If
all 19 large-scale CCS facilities in operation
together with a further 4 under construction
are considered, they will have an installed capture capacity of 36 million tonnes per year,”
the researchers wrote. This is clearly not
enough, since a gigatonne is 1,000 million
tonnes.ic way of going after this.”
Nevertheless, the history of the oil and gas industry suggests that ramping up the technology and infrastructure required to reach the
IPCC target by 2050 is very doable, the researchers wrote. Assuming an average injection rate per well, they calculated that more
than 10000 CO2 wells would need to be operating worldwide by 2050.
While this may seem like an enormous number, it’s equivalent to what has been developed
in the Gulf of Mexico over the last 70 years, or
five times what has been developed by Norwegians in the North Sea.
“Using this analysis, it is clear that the required well rate for realizing global CCS in
the 2020–2050 timeframe is a manageable
fraction of the historical well rate deployed
from historic petroleum exploitation activities,” the researchers wrote.
“With this paper, we provide an actionable,
detailed pathway for CCS to meet the goals,”
Meckel said. “This is a really big hammer that
we can deploy right now to put a dent in our
emissions profile.”
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