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bon capture and storage (CCS) is a process that
includes separating CO2 gas from industrial
and production sources and transporting it to
storage sites and storing it in suitable under-
ground locations to prevent its leakage into the
atmosphere [2]. However, despite the progress
and effects of CCS for the Earthys atmosphere,
it has challenges such as cost, erosion of absor-
bent materials, difficult separation of CO2 from
other gases such as nitrogen and oxygen, and
lack of absorbent materials with high absorp-
tion capacity. Meanwhile, nanotechnology has
an important effect to solve these problems [3].
Nanotechnology uses materials and nanostruc-
tures to absorb, separate and store CO2 gas, and
its purpose is to reduce the emission of CO2
into the atmosphere and reduce climate change.
Nanotechnology can also be used in stable stor-
age and be used as absorbent materials and
nano membranes. By providing new methods
and materials, nanotechnology has great poten-
tial to improve CO2 absorption, separation and
storage processes. This technology can help re-
duce the negative effects of climate change and
provide new solutions for managing greenhouse
gases. Therefore, the use of nanotechnology is
very necessary for global health and security

[4].
What is nanotechnology?

Nanotechnology is the science of using materi-
als at very small sizes in the range of 1 to 100
nanometers [5-6-7]. Materials at this scale, have
unique physical, chemical, and biological prop-
erties that differ significantly from their bulk
counterparts. Nanotechnology is concerned
not only with miniaturization of materials but
also with the precise manipulation of atoms and
molecules to design and control the properties
of nanomaterials and nano systems, and with its
use, materials with desirable properties can be
prepared at the desired scale. In general, mate-
rials at the nanoscale can have different proper-
ties than at larger sizes. Some materials become
stronger, conduct electricity or heat better, or
reflect light better. Others exhibit different mag-
netic properties, or are chemically activated in
specific ways [8]. The reason for this behavior

is that when materials have one or more dimen-
sions below 100 nanometers, they no longer obey
the normal laws of physics and chemistry. As a
result, many materials sometimes begin to ex-
hibit surprising properties. For example, silver
enhances antimicrobial properties, inert materi-
als such as platinum and gold become catalysts,
while stable materials such as aluminum become
combustible. These newly discovered properties
of nanoscale materials have opened up exciting
areas for study and application in areas that could
improve the quality of human life in both energy
and health [9].

Carbon capture and storage (CCS):

Carbon capture and storage (CCS) refers to the
process of capturing carbon dioxide (CO2) gas
from a source of emission, moving it to a location
for storage, and then placing it in a state of isola-
tion for a long period of time. Carbon capture and
storage (CCS) involves three main steps such as:
capture, transport and storage.

1. Capture:

CO2 emissions should be captured first before
entering the atmosphere. There are three methods
of CO2 capture: pre-combustion carbon capture,
post-combustion carbon capture and the oxy-fuel
combustion carbon capture method [10]. We can
see these methods and their processes in Figure 1.

* Pre-Combustion Capture: It consists of the
partial oxidation of fossil fuel before its com-
bustion, which results in a mixture of hydro-
gen and CO2. The separation of CO2 is done
before the burning of hydrogen.

* Post-Combustion Capture: In this meth-
od, the CO2 is separated from the flue gases
after the combustion of fossil fuels. Most of
the processes carry out the separation using
chemical solvents for CO2 absorption, usu-
ally amines.

*  Oxy-Fuel Combustion: This technology in-
volves the burning of fossil fuels in pure oxy-
gen instead of air; this produces a flue gas that
is mainly CO2 and water vapor. This makes
CO2 much easier to capture.
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Abstract:

Carbon capture and storage (CCS) is the captur-
ing of carbon dioxide (CO2) from gas emissions,
transporting it to the chosen storage sites, and
holding it in isolation for a very long period. The
intent of this process is to shield the atmosphere
from increased CO: emissions from industrial
and power-generating processes. It has a poten-
tial to contribute towards amelioration of climate
change and further act against the greenhouse
effect. However, these have been challenges
notwithstanding advancements made and the ef-
fects of CCS upon the earth's atmosphere. In the
meantime, nanotechnology also contributes in a
significant way to address such challenges. Na-
notechnology plays an important role in CCS and
helps it to be effective in reducing global warm-
ing. This article explores nanotechnology and its
applications in carbon capture and storage (CCS).
The population is increasing, and global warming
also has increased the demand for nanotechnolo-
gy. In general, the integration of nanotechnology

and CCS is very necessary and promises a bet-
ter and cleaner future.

Keywords: Nanotechnology, Carbon capture,
Climate change, Global warming, Carbon stor-
age

Introduction:

Today, due to the ever-increasing population
growth and human activities, the way we trans-
form and use fossil fuel energy, the concentra-
tion of CO2 in the atmosphere has increased,
and as a result, we see an increase in the earthys
heat. The Earthys atmosphere is changing at an
unprecedented speed, which poses a great threat
to global health and security [1]. So we have
to implement the right policies regarding the
protection of the atmosphere. With consider-
ing that, CO2 gas is the most important driver
of climate change, carbon capture and storage
(CCS) is expected to play a key role in reduc-
ing climate change and global warming. Car-



is available at some commercial applications, but
it remains expensive and inefficient, so energy
loss is the net effect [17]. Presently, developing
green materials that can be used for CCS at a low
cost and having high retention and adsorption
capacity with selective adsorption is the prime
challenge before researchers [18]. Nanomateri-
als with active surface structures and enhanced
affinity for targeted molecules through func-
tionalization can help achieve direct air capture
(DAC) of CO2, directly reducing atmospheric
CO crappy concentrations. It holds great promise
in CCS [19]. Nanomaterials (such as nano porous
materials, nano-metal-organic mameworks, etc.)
can serve as very efficient adsorbents to recov-
er CO2 separated from industrial emissions and
atmosphere, thus enabling the separation and
recovery of CO2 Certain nanomaterials (eg.,
nanocatalysts) can chemically react with CO2,
in order to form stable compounds and thus be
involved in CO2, capture and conversion. Nan-
oparticles might substantially augment store po-
tential and reduce risk levels associated with stor-
age projects. In addition, advances in materials
like zeolites, metal-organic frameworks (MOFs),
and carbon nanotubes through Nanotechnolo-
gy might improve efficiency in capturing CO2.
There are innate chemical and physical proper-
ties of these materials that make them capable
of specifically capturing the CO2 molecules and
relying on enhanced process efficiency overall.
Nanotechnology can improve safety through the
manufacture of materials that are more corrosion
and degradation resistant. For example, nanoma-
terial-made coatings can be used to shield pipe-
lines and storage facilities from corrosive attack
by CO2, which would hinder leakages and assure
the permanence of storage conditions for CO2
over time. A possible example is engineered na-
nomaterials, which may be designed to hold huge
amounts of CO2 compactly. For instance, a na-
noporous material may trap the CO2 molecules
within its structure, increasing the overall stor-
age capacity and making it easier to manage the
captured CO2. Such technology can help comply
with regulatory requirements through more effi-
cient and safer methods of CO2 capture, trans-
port, and storage. Nanomaterials will help ad-
dress regulatory concerns and help in the uptake

of these technologies as they enhance the overall
effectiveness and safety of CCS.

Conclusion:

In this article, nanotechnology and its role in car-
bon capture and storage (CCS) are investigated.
Carbon capture and storage (CCS) is a process that
includes separating CO2 gas from industrial and
production sources and transporting it to storage
sites and storing it in suitable underground loca-
tions to prevent its leakage into the atmosphere.
However, despite the progress and effects of CCS
for the Earth>s atmosphere, it has challenges such
as cost, erosion of absorbent materials, difficult
separation of CO2 from other gases such as nitro-
gen and oxygen, and lack of absorbent materials
with high absorption capacity. Today, by using
nano technology, we can overcome these chal-
lenges and make significant progress in carbon
capture and storage (CCS). Nanotechnology uses
materials and nanostructures to absorb, separate
and store CO2 gas, and its purpose is to reduce
the emission of CO2 into the atmosphere and re-
duce climate change. Nanotechnology can also
be used in stable storage and be used as absor-
bent materials and nano membranes. By provid-
ing new methods and materials, nanotechnology
has great potential to improve CO2 absorption,
separation and storage processes. This technolo-
gy can help reduce the negative effects of climate
change and provide new solutions for managing
greenhouse gases. we conclude that the use of na-
notechnology is necessary for global health and
security.
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2. Transport:

Upon capturing the CO2, its next task is to be
transported for storage. Pipelines are regarded
as the standard mode of transportation; how-
ever, if the distance and volume of CO2 war-
rant it, the gas may alternatively be transported
by ships or trucks. The transport infrastructure
must consider the safe and efficient handling of
CO2.

3. Storage:

Storage is the last step of the process. in this
step we store the captured CO2 into the geolog-
ical formations deep underground. The CO2 is
injected into these formations where it can be
stored indefinitely. We put monitoring systems
in these places to make sure that the CO2 does
not leak back into the atmosphere [12]. Geolog-
ical formations include:

* Depleted oil and gas reservoirs

+ Saline aquifers

* Unmineable coal seams
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Figure 1. Overview of CO2 capture and pro-
cesses and systems [11]

CCS applications, advantages and challeng-
es:

As mentioned in the text, Carbon Capture and
Storage (CCS), refers to a set of technologies
aimed at capturing carbon dioxide (CO2) emis-

sions from sources like power plants and indus-
trial processes, transporting it to a storage site,
and storing it underground to prevent it from
entering the atmosphere. This process has ap-
plications in coal power plants, enhanced oil
recovery (EOR) and petrochemical industries.
This process includes many advantages too.
These advantages are:

» Mitigation of climate change

» Utilization of existing infrastructure

*  Support for fossil fuels transition

* Enhancement of energy security

* Enviromental protection [13-14]

Nonetheless, notwithstanding the advances
made in CCS technology and its related effects,
several challenges can be identified. By and
large, the high cost stands out as the most sig-
nificant barrier to large-scale implementation
of CCS. Capturing, transporting, and storing
CO2 are expensive processes that make it rath-
er unattractive for industries and governments
to consider. In addition, safety issues arise
from the transport and storage of the captured
CO2, such as leaks and corrosion of pipelines.
In summary, we face technological challenges
in carbon capture and storage, as conventional
methods for capturing carbon, such as chemical
absorption, are energy-intensive and not very
efficient. Other challenges include the erosion
of absorbent materials, difficulty in separating
CO2 from other gases like nitrogen and oxy-
gen, limited storage capacity, and a lack of ab-
sorbent materials with high absorption capacity
[15].

Applications of nanotechnology in carbon
capture and storage (CCS):

Carbon capture and storage (CCS) is a prom-
ising strategy to mitigate the greenhouse gas
CO2 concentration of the atmosphere and one
of the most visible means among many others
in the portfolio available for CO2 emissions
reduction and climate change mitigation. CCS
technologies involve removing CO, from pow-
er generation and other industrial processes and
subsequently conveying it to suitable sites for
long-term storage [16]. CO capture technology
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2. Investigating the application of artificial
intelligence in gas storage:

2.1. Chimney Carbon Storage (CCS):
Implementation of artificial intelligence in CCS
provides a promising path to increase perfor-
mance and reduce the cost of absorption, trans-
fer and storage of carbon dioxide. By maxi-
mizing artificial intelligence tools, different
processes in CCS can be optimized and made
it more appropriate to combat climate change.
This section examines how (Al) is applied to the
3 main stages of CCS: collection,transportation
and storage.

A) Capture:

Artificial intelligence optimizes carbon dioxide
absorption in different ways. For example, the
absorption of chemicals has a 20 % reduction
in operating costs due to artificial intelligence
management. Direct air absorption (DAC),
while costing ($ 100 - $ 600 per ton), benefits
from the optimization of artificial intelligence
-based process and reduces costs by 20 %.The
membrane separation improves 10 % in the pu-
rity of carbon dioxide, which potentially reduc-
es the absorption costs of $ 20 per tonne. Arti-
ficial intelligence can help create and develop
innovative materials for carbon dioxide. The
integration of artificial intelligence simulations
and machine learning models allows researchers
to quickly find the best materials for future CCS
technologies.

Artificial intelligence sensors provide real -time
monitoring capabilities for recording systems,
capable of detecting changes to carbon diox-
ide and adjusting the collection mechanisms in
those situations. For full use of artificial intelli-
gence, the collection process should focus the
most attention on maintenance.collecting tech-
nologies such as after combustion, they spend
from at least $ 3 to $§ 10 per tonne of carbon
dioxide before combustion and combustion.

Only in 2023, a 48 percent increase in CO2 re-
cruitment was observed through CCS, which
attracted 361 million tonnes per year. The calcu-

lations shown in the following extent proves the
costs of widespread maintenance in the CCS each
year, which vary from § 1.08 billion to $ 1.5 bil-
lion. Fortunately, artificial

intelligence can analyze the data from sensors
and other surveillance devices to anticipate the
need for

maintenance. It can also identify problems before
becoming critical, reduce the time of failure, and
prevent costly emergency repairs.

$ 1083000000 $ = min = 361000000 x 3 $
3610000000 $ = max = 361000000 x 10 §

In addition, artificial intelligence is capable of de-
veloping precise simulations of a variety of col-
lecting technologies that allow researchers to dig-
itally examine the configurations at no cost and
other physical test constraints. These simulations
can help identify the most efficient and cost -ef-
fective CO2 absorption methods.

Artificial intelligence model the interactions in
the CO2 collection process to predict new mate-
rials and methods and make the development of
CO2 techniques cheaper.Simply put, the integra-
tion of artificial intelligence technologies in how
CO2 is absorbed increases efficiency and at the
same time reduces costs. Using artificial intelli-
gence optimization and sensor technology, CCS
can make it much better for reliability, efficiency
and growth. These new advances improve CCS's
outlook as a solution to help fight climate change
by reducing greenhouse gas emissions. Artificial
intelligence greatly helps to absorb CCS and is
equally valuable for transportation and storage.

[2]
B) Transportation:

The transportation process is one of the impor-
tant aspects of CCS because without it, CO2 can-
not be stored underground, and if carbon dioxide
is not stored safely on the ground, there is a risk
of entering
the atmosphere. The optimization of artificial in-
telligence -based pipelines reduces transportation
costs by up to 15 % and saves $ 15 million annu-
ally on the $ 100 million pipeline system.
Similarly, the analysis of artificial intelligence
forecasting for maintenance can reduce opera-
tional failure time and reduce costs by up to 20 %.
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Introduction:
1. Artificial Intelligence (AI):

Artificial Intelligence (Al) is the intelligence that
emerges from machines, in the natural intelli-
gence exhibited by living organisms including
humans, but first of all it should be understood
that the word intelligence indicates the possibil-
ity of reasoning and whether Al can achieve the
ability to reason or not is itself a matter of dispute
among researchers. Leading AL books define this
field as the study of (intelligent agents): any sys-
tem that understands its environment and takes
actions that maximize its chances of achieving
its goals.

Some well-known sources use the term (Al to
describe a machine that imitates cognitive func-
tions) from the

human mind, such as learning or problem solv-
ing, however this definition has been rejected by
mainstream researchers in the field of AL.Artifi-
cial intelligence became an academic discipline
in 1956, and in the years since, it has experienced

several waves of optimism and disappointment
and funding shortages, followed by new tech-
nologies and renewed success and research
funding.

AL research has tried and failed to develop a
variety of approaches since its inception, in-
cluding brain simulation, modeling of prob-
lem-solving by the human brain, formal logic,
large databases of knowledge, and mimicking
animal behavior.

In the first decades of the 21st century, machine
learning, which heavily relies on mathematical
statistics, dominated the field, and this technol-
ogy has proven to be highly successful, helping
to solve several challenging problems in indus-
try and academia.

The oil and gas petrochemical industry has tra-
ditionally used big data from sensors, tools, and
processes.With the advent of artificial intelli-
gence, this vast amount of data has become a
treasure trove of insights that can be used

to optimize operations, increase efficiency, and
reduce costs [1].



proves the relationship between surveillance
systems by integrating data from multiplayers to
provide rapid evaluation of internal conditions
of storage locations. Regular search of changes
helps you discover strange symptoms that may
predict future challenges. The ability of systems
to find processes and patterns using artificial
intelligence sensor data can be used for initial
warnings about leakage or hive problems, and
as we act sooner, we can act quickly to manage
the risks of CO2 leakage and keep storage loca-
tions reliable and safe.

Artificial intelligence helps analyze different
scenarios, informs you of better risk planning
and safety improvement. The framework that
these models use to analyze CO2 storage risks
consider various elements, including geologi-
cal features and previous trades. With a precise
view of what may happen, artificial intelligence
improves both decision -making and risk man-
agement.

Artificial intelligence enhances CCS storage
phase by activating complex processes and giv-
ing enlightening data.

Thanks to site selection, prediction modeling,
monitoring and risk assessment capabilities,
CCS is a much better and scalability for carbon
management. As we continue to develop artifi-
cial intelligence, its integration into CCS meth-
ods essentially affects our progress and climate
change challenges and CO2 storage efficiency.
Artificial intelligence reduces costs and increas-
es efficiency at all stages of CCS. In collection,
artificial intelligence -based optimization reduc-
es energy consumption by up to 20 % and re-
duces costs by $ 10 per tonne. In transportation,
artificial intelligence logistics reduces delays by
up to 15 % and saves $ 15 million annually on
the § 100 million pipeline system. In storage,
modeling minimizes leakage risks and reduces
maintenance cost by up to 40 %. These partner-
ships emphasize the evolutionary potential of
artificial intelligence for scalable CCS. [2]

2.2. H2 storage (HUS):

Green hydrogen, obtained by electrolysis of wa-
ter using renewable sources such as solar and
wind energy, is a promising replacement for fos-

sil fuels. To achieve any definite efficiency, the
cost of energy is higher than other forms of hy-
drogen production, resulting in a more expensive
product. From the buyer's point of view, merely
financially, buying green hydrogen is a less at-
tractive offer and other forms of hydrogen are
superior.

The emerging artificial intelligence (AL) is a
powerful tool to overcome this challenge and ac-
celerate the progress significantly increase the ef-
ficiency and profitability of this process
through the following. [3]

2.2.3. Design and operational operations:

Digital Simulator: Virtual simulated models
can be used to test and optimize designs before
construction, reduce risks and costs, and increase
overall efficiency.

Data Analysis: Artificial intelligence can analyze
sensor data in real-time to observe performance
continuously, predict failures, and automatically
adjust settings for production optimization.
Automation: Artificial intelligence can automate
control and monitoring, increase safety, and re-
duce human workforce.

Researchers at the Argon National Laboratory
at the US Department of Energy have already
shown the benefits of using artificial intelligence
for the hydrogen economy. Artificial intelligence,
which tasked with examining organic molecules
for the suitable liquid for hydrogen transport (to
make it safe and easier to transport), reduced the
field's artificial intelligence from 160 billion to
41 molecules in just 14 hours. It is expected that a
regular computer -based analysis takes 5 years to
achieve the same result. [3]

2.2.2. Benefits of using artificial intelligence in
green hydrogen projects:

More efficient design: Artificial intelligence can
be used to design green hydrogen installations
with

greater performance than less materials. This can
help reduce construction costs and increase hy-
drogen

By analyzing traffic and land data, artificial in-
telligence increases truck and train efficiency, re-
ducing fuel consumption and travel time.

There are three main methods of CO2 transpor-
tation in CCS: pipelines, ships, trucks and train.
Each of the

transportation methods have advantages and dis-
advantages.

Pipelines are the most common and cost -effec-
tive CO2 transfer method. While they can move
large volumes of CO2 in long distances, they
are used only in North America and Europe. In
addition, there are many general concerns about
pipelines such as possible leaks, accidents, dis-
ruptions, and so on.

Ships are used to transport CO2 across water
where pipelines may not be possible. Currently,
ships are mainly used in northern Europe.The
general welcome of the CO2 pipelines, especially
in northern Europe, is generally low. The area has
led to alternative methods such as transportation.
Designs such as Northern Lights are designed
to overcome the resistance of pipeline projects
by offering CO2 by sea. Although it looks safer,
this method of transportation requires specialized
ships and infrastructure.

Trucks and trains are also used for CO2 trans-
port but are less used. They are used to transfer a
small amount of CO2 at short distances. Howev-
er, this method incur higher operational costs and
releases more CO2, which optimizes it for large
-scale operations.

CCS transportation may greatly increase by using
artificial intelligence in different ways. By stud-
ying land and climate, optimization of the artifi-
cial intelligence pipeline reduces transportation
costs by up to 15 %. The ability to monitor and
predict pipeline failures reduces leakage risks by
up to 80 % and saves $ 8 million on annual main-
tenance costs. Similarly, artificial intelligence
supplies for ships and trucks reduce the release
of CO2 caused by transportation by up to 10 %.
Also, examining our ability to predict equipment
failure, artificial intelligence helps us to prevent
leakage. Artificial intelligence systems can de-
tect leakage or other problems in the moment so
that we can respond quickly.

Using artificial intelligence, ships can effective-
ly travel, reduce the need for fuel and transport

time, while consider the weather and oceanic
flows. Using machine learning can help us pre-
dict when ships need

maintenance and this reduces the chance of ac-
cidents. CCS supply chain management can be
collected from the data of each stage of CO2
by artificial intelligence and can be collected
through transportation, to the last point of stor-
age, collecting and analyzing the hive, and this
ensures that the process angles are slowly exe-
cuted and the most efficient.

Artificial intelligence technology can optimize
truck and train routes by focusing on traffic and
road conditions, which helps reduce fuel and
travel time, such as transportation methods, ar-
tificial intelligence can predict time to repair
and maintain to reduce the risk of interruptions,
and to enhance time management, and to inte-
grate the ccs. In general, artificial intelligence
can help the widespread acceptance of CCS
and help fight climate change. [2]

C) Storage:

The CCS storage phase includes several meth-
ods such as location selection, tracking and
risks

evaluation. Artificial intelligence technology
has proven that it is a key system to improve
processes and enhance safety and reliability.
Artificial Intelligence examines a large set of
data to find the best places for storage so that
geological manufacturers can keep CO2 safe
for long periods. Complex machine learning
formulas evaluate the geological properties of
rocks- composition and porosity- to evaluate
their feasibility for storage. Artificial intelli-
gence can predict a global constant by analyz-
ing geological properties such as porosity and
fault lines.Thanks to machine learning, we can
understand how CO2 behaves after storage,
meaning we can simulate it more effectively
in geological systems. These predictable algo-
rithms allow us to predict how CO2 circulation
changes over time and points to the dangers of
leakage or pressure. By thinking about issues
in advance, engineers can improve storage and
internal measures to improve the facilities for
greater durability. Artificial intelligence im-



artificial intelligence systems can be costly.

2) Complexity: Artificial intelligence systems can be complex and require a great deal of expertise to
use and maintain them.

3) Reliability: Artificial intelligence systems require high quality data for training and performance, if
the data is inaccurate or incomplete, artificial intelligence systems may not provide accurate results.

Despite these challenges, artificial intelligence is a powerful tool that can help overcome the barriers to
hydrogen development. By investing in research and development as well as responsible use of artificial
intelligence, we can use this technology to create a more sustainable future. [3]
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production.

Optimal Operations: Artificial intelligence can
be used to monitor and control green hydrogen
facilities in real-time. This can help improve effi-
ciency and reduce breakdown time.

Forecasting and Maintenance: Artificial intel-
ligence can be used to predict equipment failure
and preventive maintenance planning. Ufalmore
can help reduce maintenance costs and extend
the lifespan of the facility.

Discovering new materials: Artificial intelli-
gence can be used to detect new and better ma-
terials for use in hydrogen storage and trans-
portation. This can help reduce costs and make
hydrogen transport safer. [3]

2.2.3. The challenges and limitations of using
artificial intelligence:

(CCS): Introducing artificial intelligence in
CCS technologies opens many opportunities to
improve efficiency and save money, with many
challenges solving. Artificial intelligence may
save us on collection costs, but the costs of DAC
and BECCS technology are still very high. In ad-
dition, the combination of artificial intelligence
in the CCS process is complex and requires a lot
of money and time.

Sighting these challenges highlights the potential
of artificial intelligence to effectively deal with
them. For example, the rate of pipeline failure
in CCS systems is currently approximately 5 %,
which results in the annual cost of repair and op-
erational casualties. Artificial intelligence -based
predictive analysis has the potential to reduce
these failures by up to 80 % and save $ 8 million
annually, while also improving operational reli-
ability. This savings emphasize the importance
of integrating artificial intelligence to reduce the
risks in CCS operations.

Data quality is important for successful use of
artificial intelligence in CCS. Artificial intelli-
gence systems rely on large amounts of accurate
and reliable data for effective performance, but
the difference in the data collection process can
disrupt performance. Some of the challenges of

data integration include different data format,
incomplete data set, and errors, and to address
these issues, the implementation of standard
data collection protocols and advanced algo-
rithms can significantly increase reliability and
effectiveness of artificial intelligence.
Artificial intelligence has the potential to help
reduce carbon absorption costs, but there are
many technical,

logistical and economic barriers to scalability.
In order for artificial intelligence technology to
be used in CCS factories, we must balance the
regulations and public support. Examination of
complex surveillance frameworks can waste a
lot of time and resources, and public trust is im-
portant for successful CCS projects. In order to
address public concerns, implementation of un-
lucky dashboards that display CCS operations
and reduced greenhouse gas emissions can in-
crease transparency and build trust.
Participating communities through educational
educational associations to open associations
can help eliminateany environmental and envi-
ronmental concerns. In the supervisory sector,
coordinating frameworks throughout the areas
is very important to ensure efficient implemen-
tation of reinforced CCS with artificial intelli-
gence.

General questions about storage and transpor-
tation and environmental risks should be dealt
with clearly with this effectiveness.

CCS risks to the environment means that we
need to be careful and think about risk manage-
ment. Artificial

intelligence can monitor real -time and follow
CO2 leaks, but these efforts do not eliminate
all risks. The long -term flexibility of storage
facilities depends on the planning of response
and monitoring. While artificial intelligence
certainly improves CCS technologies, there are
basic challenges that alone cannot solve them
completely. Coping costs, quality of data, and
environmental risks can improve artificial intel-
ligence as an asset in CCS and ultimately strive
to combat climate change. [4]

(HUS):

1) Cost: Development and implementation of
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