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Abstract: Carbon Capture and Storage (CCS)
is an emerging method aimed at reducing
greenhouse gas (GHG) emissions. This paper
examines the current landscape of CCS
technology, explores related economic
implications, and addresses regulatory and legal
frameworks. It focuses particularly on data drawn
from global CCS and CO.-Enhanced Oil Recovery
(EOR) initiatives, including recommendations for
their adaptation in Nigeria. The study also
considers the feasibility of a pilot CO.-EOR project
under the Clean Development Mechanism (CDM)
within the Nigerian context. CCS involves
separating carbon dioxide from industrial sources,
transporting and storing it in suitable geological
formations. This review is projected to significantly
aid in both oil recovery and climate mitigation by
2030. Though it scientific, technical, and
environmental aspects remain largely unfamiliar in
many oil-dependent African nations, including
Nigeria. The paper examines the principles of CCS
and evaluates the risks tied to its prospective
application in the country. A detailed review of
Nigeria’s petroleum sector with its economic and
political landscape suggests potential barriers to

successful CCs deployment, including
implementation timelines, technological
inefficiencies, risks of CO: leakage, high

operational costs, and complex decision-making
processes.
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1.0 Introduction

Global warming refers to the gradual rise in the
Earth’s average surface temperature, primarily
driven by human-induced emissions of
greenhouse gases (GHGs). Among the six
GHGs identified by the Kyoto Protocol, carbon
dioxide (CO2) stands out as the most significant
due to the vast quantities emitted by human
activities to the air. One of the key strategies
gaining global attention for reducing CO-
emissions is CCS. This method captures carbon
dioxide from large, fixed sources and stores it
underground to prevent its release into the
atmosphere. Major sources of CO: emissions
include fossil fuel-based power plants and
heavy industrial sectors such as cement and
steel production. Once captured, CO. may be
injected and contained underground in areas
such as deep saline aquifers, depleted oil and
gas fields, or utilized in processes like
enhanced oil recovery and coal bed methane
extraction (IEA, 2008). This article focuses on
the use of COz-Enhanced Oil Recovery (CO:-
EOR) and underground containment in
Nigeria. As noted by Hendriks et al. (2004),
Africa's estimated capacity for CO: storage
ranges from 6 to 220 gigatonnes (Gt) in saline
formations and between 30 to 280 Gt in oil and
gas fields.

West Africa, and Nigeria in particular, is
recognized as having considerable capacity for
both CO.-EOR and underground storage.
However, realizing this potential will require
supportive policy frameworks and legal
instruments to encourage private sector
investment in EOR technologies for tertiary oil
recovery. Galadima and Garba (2008)
identified several challenges to CCS
deployment in Nigeria, including extended
implementation periods, inadequate
technological capacity, risks of CO: leakage,
and substantial financial costs associated with
both capture and storage processes. One
approach to mitigating these challenges
involves collaboration with industrialized

nations  through  Clean  Development
Mechanism (CDM) established under the
Kyoto Protocol. CDM enables global north
people with emission reduction commitments
to support emission-reduction projects in
lower-income or emerging economies, offering
a cost-effective alternative to domestic
reductions (UNFCCC, 2009). Efforts are
already underway to explore CDM
opportunities in Nigeria. For example, Abu
Dhabi and Nigeria recently agreed to pursue
carbon reduction initiatives in Nigeria’s oil and
gas sector under the CDM framework
(Anastassia et al., 2009). Including CCS under
international mechanisms like the Kyoto
Protocol would further facilitate its adoption
across West Africa. To advance CCS and CO:-
EOR in Nigeria, more detailed assessments of
existing oil and gas reservoirs are essential.
Moreover, establishing the required systems
for CO- transportation and storage is critical.
The review aimed to evaluate global CCS and
CO:-EOR practices and offer guidance on how
these can be implemented in Nigeria. A
secondary objective is to estimate the
feasibility of CO»-EOR under the CDM. If
successful, these initiatives could boost oil
output and cut emissions at the same time,
providing financial motivation to manage the
significant expenses of implementing CCS

2.0 CO2 capture, transport and storage

Based on the current status of CCS technology
(Fig.1), the Intergovernmental Panel on
Climate Change (IPCC, 2005; Sanchez and
Kammen, 2016) highlights that the
technological readiness of various components
within  the CCS  framework  differs
significantly. Specifically, CO.-EOR, which is
central to this study, is a well-established and
widely implemented method across the globe.
However, its application as a long-term CO-
storage solution tends to be viable under certain
factors (Anastassia et al., 2009). The economic
practicability of CO--EOR largely depends on
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factors such as market oil prices, the cost
associated with capturing and transporting
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Fig. 1: Diagrams depicting the processes involved in CCS (Ogbo et al., 2024)

2.1 Mechanisms of ammonia-based Co:
capture

The ammonia-based methods for capturing
carbon dioxide have attracted growing interest
due to their potential benefits over traditional
amine-based systems, especially in terms of
lower energy consumption and cost efficiency
(Peu et al., 2023). This approach operates
through a chemical interaction between carbon
dioxide and ammonia (NHs), resulting in the
formation  of  ammonium  bicarbonate
(NH4HCO:s). The reactions can be expressed as:

CO2 + 2NHs + H20 — (NH4)2CO3CO2
(NH4).COsCO: + 2NHs + H.0 —
2(NH4):HCO:s

These reactions are more favorable under
cooler conditions, typically below 30°C, which
enables effective CO- absorption from exhaust
streams (Darde et al., 2017). The process is
reversible, allowing for CO: recovery by
decomposing the ammonium bicarbonate at
elevated temperatures to release pure COa. The
absorption efficiency is influenced by variables
such as temperature, ammonia level, and the
partial pressure of CO., with the reaction
kinetics governing the overall performance
(Vadillo et al., 2021). However, a challenge in
the process is ammonia loss through
volatilization, ~ which ~ becomes  more
pronounced at higher ammonia concentrations
unless the system is properly managed
(Rahimpour et al., 2024).

,
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2.2  CO: capture methods

CO: capture in industrial applications 1is
commonly achieved through three main
approaches: post-combustion, pre-combustion,
and oxyfuel combustion (Figure 2). The choice
of method largely depends on the type of fuel
used and the design of the power plant. Post-
combustion capture, often utilized in coal and
natural gas power stations, involves extracting
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CO: from the flue gas produced after
combustion in air. This is typically done using
chemical absorbents like monoethanolamine
(MEA) or ammonia. One of the key benefits of
this method is its compatibility with existing
power infrastructure, making it a viable
solution for reducing emissions in already-
operational facilities.
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Fig. 2: The three primary technological approaches for capturing CO2 (GCCSI, 2024)

2.3 Pre-Combustion and Oxyfuel
Combustion

Pre-combustion carbon capture is mainly
associated with Integrated Gasification
Combined Cycle (IGCC) technology, which is
commonly used in coal-powered plants but is
also adaptable to natural gas systems. This
technique involves partially oxidizing the fuel
with a combination of oxygen and steam,
producing a synthetic gas. This gas is then

processed in a shift reactor to convert carbon
monoxide into carbon dioxide and hydrogen.
The CO: is captured for storage, while the
hydrogen serves as a clean fuel for generating
electricity and heat (IPCC, 2005). In contrast,
oxyfuel combustion burns fuel in a highly
oxygen-rich environment, often mixed with
recycled flue gas to manage combustion
temperatures. This process generates exhaust
that mainly consists of water vapor and CO.,

,
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making it easier to isolate and store the carbon
dioxide (IEA, 2008). Although post-
combustion and pre-combustion capture
techniques  have reached commercial
application in certain scenarios, oxyfuel
combustion is still largely limited to pilot-scale
testing (IPCC, 2005).

CO: capture remains the most expensive
element of CCS systems, as it lowers plant
efficiency and raises both resource demand and
electricity  costs.  For  post-combustion
applications, the cost of CCS varying from
$0.02-$0.05/kWh for coal plants and $0.01-
$0.03/kWh for natural gas combined cycle
(NGCC) plants. However, integrating CO--
EOR can offset these costs by approximately
$0.01-$0.02/kWh through revenue generation
(IPCC, 2005). Despite its potential, widespread
CCS deployment faces challenges, especially
in developing countries like Nigeria, where
technological gaps, increased energy costs, and
insufficient regulatory support are significant
barriers. A notable advancement s
SaskPower’s project in Canada, which
retrofitted a 150 MW unit at Boundary Dam
with  post-combustion CCS. Expected to
capture about one million tonnes of CO:
annually, it represents one of the first large-
scale clean coal initiatives (SaskPower, 2009).

24  COgq transport

Once CO: is captured using available methods,
it must be transported to suitable storage
locations. This stage demands both significant
investment and robust facilities due to the high
volume of gas involved (Svensson et al., 2004).
A common and established method involves
compressing CO: to high pressure and
transporting it via pipelines to geological
storage sites. This approach has been applied
for decades in places like the Permian Basin in
Texas, USA, where CO: is pumped into low-
yield oil reservoirs to EOR.

Pipeline transport is considered one of the
safest and most efficient methods, with a strong
safety record over the years (IPCC, 2005). The

gas is typically compressed to pressures above
8 MPa to facilitate movement and minimize
cost. CO2 may also be conveyed as a liquid
using ships, road tankers, or railcars. In such
cases, the gas must be cooled and kept under
pressure (around -20°C and 2 MPa) in insulated
containers, making this method more suitable
for smaller volumes or specialized applications
(GF, 2008). Ship-based CO- transport can be
economically attractive for long-distance
transfer, especially between countries, such as
in Clean Development Mechanism (CDM)
projects. The estimated cost for shipping,
including liquefaction and handling, ranges
from $15 per tonne over 1,000 km to $30 per
tonne over five thousand kilometers (IPCC,
2005). The properties of liquefied CO: are
comparable to LPG, which is routinely
transported by ship, indicating technical
feasibility for large-scale deployment. The
current CO: pipeline networks are mainly
designed for Enhanced Oil Recovery (EOR),
where purity is critical. High nitrogen levels,
though acceptable for storage, are costly to
compress, and contaminants like hydrogen
sulfide may pose safety concerns in populated
areas (IPCC, 2005). Leakage from pipelines is
minimal, while ship-based transport may lead
to 3-4% CO: loss per 1,000 km due to boil-off
and engine emissions.

2.5  CO0:-EOR and its potential

CO:-EOR is a commercially mature technique
used in many oil-producing regions. It can
regain an additional 5-20% of the original oil in
place (Tzimas et al., 2004; Stevens et al., 2001).
There are two main methods: miscible and
immiscible displacement. In miscible EOR,
CO: fully mixes with residual oil under
favorable conditions (typically oil gravity
above 22°API and reservoir depths exceeding
1,200 m), lowering the oil’s viscosity and
improving flow (Stevens et al., 2001). In less
favorable reservoirs, CO> may not be fully
miscible with oil but can still boost recovery by
maintaining reservoir pressure, similar to water

T e
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injection. The injected CO: is cycled back,
separated from produced oil, and reinjected.
After oil recovery ends, the CO: can remain in
the reservoir as permanent storage. The United
States leads in the use of CO»-EOR, accounting
for about 94% of global production using this
method (Tzimas et al.,, 2005). In Nigeria,
conditions are favorable for miscible CO-EOR
due to reservoir depth and oil characteristics.
However, most oil fields are offshore, which
could increase implementation costs. Reservoir
geology and rock properties must be carefully
studied before launching such projects.
Production costs for CO.-EOR, excluding the
cost of COz, range from $45 to $90 per tonne
of oil (IEA, 2008).

2.6  CO: storage potential and
technologies

Potential CO: storage sites exist in sedimentary
basins located both inland and offshore. As
reported by the IEA (2008), significant
geological storage opportunities are available
in regions such as North America, the Middle

472

estimated CO: storage ranges between 6 and
220 gigatonnes (Gt) in deep saline aquifers, and
30 to 280 Gt in depleted oil and gas fields.
Although storage capacity in East Africa is
relatively limited, all areas excluding South
Africa—exhibit potential for both aquifer- and
reservoir-based storage. South Africa, on the
other hand, holds promise for Enhanced Coal
Bed Methane (ECBM) recovery, with an
estimated potential of 8 to 40 Gt (Hendriks et
al., 2004; IEA, 2008; Fig. 2). The methods used
for CO. storage are largely adapted from
established oil and gas sector practices,
including techniques like well drilling,
injection infrastructure, reservoir simulation,
and monitoring technologies. CO:s: is typically
stored at depths beyond 800 meters, where it
exists in a dense supercritical or liquid state.
Under these conditions, its density becomes
comparable to crude oil, reducing the tendency
of the gas to migrate upwards. The IPCC
(2005) outlines three main mechanisms for
subsurface CO: trapping when water is present

East, and various parts of Africa most notably 1N the  formation, offering  long-term
in the northern and western areas. Based on the ~ containment solutions.
works of Hendriks et al. (2004), Africa
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Fig. 2: Data showing COz storage potential in Africa (IEA, 2008)
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Static trapping: This occurs when an
impermeable layer, such as shale or clay
(commonly referred to as a "cap rock™),
prevents the upward movement of CO..
Residual gas trapping: In this process, CO: is
immobilised within the pore spaces of the
geological formation due to capillary forces,
effectively trapping it in place.

2.8 Chemical trapping

Chemical trapping encompasses dissolution
and ionic trapping:

(i) Dissolution trapping: CO- dissolves in the
formation water, increasing the water's density
and promoting downward movement. (i)
Mineral trapping: Dissolved CO: reacts with
minerals in the formation to form stable
carbonate minerals, thereby permanently
storing the COs..

2.9  Hydrodynamic trapping

Hydrodynamic trapping takes place when CO-
slowly ascends through subsurface layers and
becomes confined within intermediate
geological strata. This process enables the
containment of substantial volumes of CO-, as
its upward movement toward the surface could
take millions of years. Long-term containment
within underground formations is anticipated
to be effective over several millennia.
However, there remains a minor risk of leakage
through unrecognized fractures, faults, or
abandoned and active wells that intersect the
containment zone. Additional risks include
porous sections in the sealing rock or fissures
resulting from seismic activity. The design of
deep subsurface CO: containment systems
aims to ensure stability for thousands of years.
Nonetheless, minor risks of leakage still exist.
Potential escape routes include undetected
faults, cracks in the rock layers, old or poorly
sealed wells, permeable zones in cap rocks, or
fractures caused by seismic activity. Storage
costs range from $0.5 to $8 per tonne of CO:
injected, with monitoring costs adding an
estimated $0.1 to $0.3 per tonne (IPCC, 2005).

The International Energy Agency (IEA, 2005)
outlines four key non-technical barriers to
widespread deployment of CCS: funding for
pilot projects, establishing a reliable carbon
pricing system, creating suitable legal and
regulatory policies, and building public trust
and understanding. CCS implementation tends
to reduce the efficiency of power plants,
increase fuel usage, and raise electricity costs,
making government support essential. Using
CO: for Enhanced Oil Recovery (CO.-EOR)
can make CCS infrastructure more viable by
generating revenue from extra oil production.
However, the absence of clear regulatory
frameworks for underground CO: storage is a
major obstacle. To advance CCS, there is a
need for policies on site selection, injection
procedures, long-term  monitoring, and
abandonment, along with proactive public
engagement to build awareness and support.

2.10 COgq storage

For effective and permanent isolation of
captured CO. from the atmosphere, several key
factors are crucial: long-term storage (ideally
over 1000 years), minimized transport and
storage costs, identified and eliminated
potential risks, consideration of environmental
impacts, and compliance with national and
international  regulations (Herzog, 2001,
Herzog and Golomb, 2004). Geological storage
options vary in their suitability. The USGS
(2000) categorized global basins based on their
potential. Major depleted geological storage
options include hydrocarbon reservoirs, EOR
sites, deep saline formations, unmineable coal
seams, CO»-driven enhanced coal bed methane
recovery, and deep saline basalt formations.
Currently, depleted oil and gas reservoirs are
considered the most appropriate land-based
option due to their proven capacity to absorb
pressurized fluids over extended time frame
(Herzog et al., 1997). While EOR applications
utilize COy, their storage capacity is limited
compared to overall emissions. Enhanced
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methane recovery from coal beds, with
substantial global reserves, presents a
promising future option. Deep saline

formations, though heterogeneous, offer long-
term potential, especially if CO> reacts to form
stable carbonate rocks, mitigating leakage risks
(Flett et al., 2004).

3.0 Current CCS projects

Several  large-scale  industrial  projects
worldwide are actively engaged in the storage
project of CO». Notable examples include the
Sleipner project in the North Sea, the Weyburn
project in Saskatchewan, Canada, and the in
Salah project in Algeria.

The GHG Weyburn CO: Monitoring and
Storage Project in southeastern Saskatchewan,
Canada, aims to evaluate the safety of CO:
storage in oil fields. Managed by EnCana, this
CO--EOR initiative focuses on the Weyburn
oilfield, which originally contained around 1.4
billion barrels of oil (EnCana, 2008). CO: from
a coal gasification plant in North Dakota
(USA) is transported through a 320-kilometer
pipeline and injected into the reservoir (Wilson
& Monea, 2004). A substantial portion of the
injected CO: 1is recovered with the oil,
separated, and reinjected into the field.
Ultimately, the project plans to store millions
of tonnes of CO- in the underground formation
following oil extraction. Initial research
conducted between 2000 and 2004
demonstrated the effectiveness of EOR for CO-
storage (IEA GHG Weyburn, 2009). Advanced
technologies, including 4D seismic surveys,
were utilized to monitor CO2 movement,
confirming the safety, technical feasibility, and
economic potential of this approach. Although
operations are expected to continue until
around 2030, the final phase of research is
currently ongoing. Over 13 million tonnes of
CO: have been captured since the
commencement of CO-EOR  activities
(EnCana, 2008), making this one of the largest
CO: storage projects worldwide.

In Algeria, the In Salah CCS project, a joint
venture between Sonatrach, BP, and Statoil
Hydro, began in 2004. This project involves
removing a small percentage of CO: from
natural gas before it is sold. Rather than
releasing the CO-, it is compressed and re-
injected into the reservoir, with about 1.0
million tonnes of CO: injected annually
(Riddiford et al., 2006). The goal of the project
IS to demonstrate cost-effective verification of
secure CO- storage and to explore short-term
monitoring methods to ensure the ongoing
safety of the storage process (Wright, 2006).

In the Norwegian North Sea, the Sleipner
project, which has been operational since 1996,
deals with a gas field containing 4-9.5% CO..
Statoil has been separating this CO: and
injecting around one million tonnes annually
into a deep saline aquifer located 1,000 meters
beneath the seabed, with no leakage reported
(Solomon, 2007). A CO: emissions tax has
provided a strong economic incentive to store
the CO: instead of releasing it. The Sleipner
project has successfully demonstrated the
safety and effectiveness of CO- storage in deep
saline aquifers.

3.1 Potential risks of implementing CCS
in Nigeria

Nigeria faces increasing greenhouse gas
emissions due to population growth, rising
incomes, and energy consumption. With
substantial reserves of oil, gas, and coal, and
growing energy use (EIA, 2007), emissions are
projected to remain high. While CCS will
likely be important for Nigeria, as for other
developing nations, potential challenges need
proactive identification and management.
These risks are influenced by Nigeria's specific
economic, environmental, and political
context.

3.2  Technological challenges
Despite global interest in low-carbon energy

like biofuels, fossil fuels are expected to remain
significant over the coming years (Watson et

~
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al., 2007). For effective CO. capture from
fossil fuel combustion, efficient technologies
are essential. Achieving clean coal technology
alone necessitates advanced technologies
currently limited in Nigeria, covering coal
preparation, combustion, and flue gas cleanup
(Watson et al., 2007). The entire CCS process
involves sophisticated technologies, many still
in early adoption in industrialized nations.
Inefficient technology could severely hinder
CCS implementation in Nigeria, a country
already struggling in energy such as power
supply challenges leading to company
closures). Furthermore, potential offshore
geological formations for CO. storage in
Nigeria lack practical offshore CO>
transportation technology. EXxisting pipeline
transport experience, like in the Permian Basin
(Gozal et al., 2005), is primarily onshore.

3.3  Leakage risks

While geological formations can potentially
store CO long-term (Ha-Doung and Keith,
2003), the interaction of acidic CO; with
formations and stored resources poses
environmental risks. Nigeria's storage options
might be susceptible to leakage due to
formations with low storage capacity,
unsuitable geological traps, or low-density
seals. Increased atmospheric CO2 from leaks
can acidify groundwater and soils, harming
plant and animal life and reducing soil fertility.
In a country heavily reliant on agriculture, this
could severely impact food production,
outweighing the benefits of CCS.

3.4  Economic aspects of carbon capture
and storage

The costs of CO2 capture, transport, and
storage vary based on country, technology, and
fuel type (Kallbekken and Torvanger, 2004).
Capture from coal power plants, likely relevant
for Nigeria's coal reserves, is generally more
expensive than from gas-fired plants.
Transportation costs also depend on the chosen
method. In Nigeria, ship and pipeline transport

are potential options. Cost estimates vary, with
Anderson & Newell (2003) suggesting $7-$19
per 1000 kg of CO. and Hendriks et al. (2000)
reporting $13-$44 per 1000 kg (assuming 1000
km transport). Longer distances, especially
offshore, increase both transportation costs and
corrosion risks. Nigeria's metocean conditions
could further elevate costs due to the need for
advanced pipeline technology and potentially
longer transport distances. High costs could
impede implementation unless oil and gas
companies utilize CO. for EOR or are
mandated by the government, potentially
leading to increased consumer costs in a
country with significant poverty.

3.5  Regulatory approaches and decision-
making

Successful CCS implementation in Nigeria
requires major emitters (oil and gas companies)
and other relevant stakeholders to adopt
effective strategies, learning from international
experiences (Mandil, 2005). This includes
developing a robust government regulatory
framework ensuring strong
engagement/contract and national support.
Current Nigerian environmental policies do not
adequately address CCS, potentially hindering
its progress without new or modified
regulations that assign capture and storage
responsibilities to the emitters. Ideally,
environmental policy should encourage oil
companies to pursue CCS alongside biofuel
initiatives discussed in the 2007 National
Biofuels Policy.

3.5.1 Operational time frame

Establishing a CCS system capable of
capturing significant greenhouse gas quantities
demands considerable time and planning. Each
oil/gas formation and power generation facility
requires tailored methods for efficient CO2
isolation and capture (Amey, 2008). Transport
infrastructure (pipelines or ships) and fully
operational capture facilities must be in place,
contingent  on  finalized  cost-sharing

SES
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agreements. Beyond the lack of suitable
technology and potential cost issues, poor
planning, weak implementation policies,
insecurity in the oil industry, and corruption
could further prolong project timelines. Early
compliance from major emitters is crucial for
timely success. While addressing these
challenges could enable short-term positive
results, it presents a significant hurdle.

3.6 The Contribution of the CDM to
Advancing CCS Initiatives in Nigeria

Ongoing changes in Nigeria’s petroleum
industry are designed to encourage foreign and
local investment (NNPC, 2009), alongside
initiatives aimed at minimizing the routine
burning of excess natural gas (Malumfashi,
2007). These developments create a supportive
environment for implementing Carbon Capture
and Storage (CCS) projects within the
framework of the Clean Development
Mechanism (CDM). Established under the
Kyoto Protocol, the CDM promotes
greenhouse gas reduction efforts in developing
nations, supported by industrialized countries
(IEA, 2008). Two notable Nigerian CDM
initiatives “Utilization of Associated Gas at the
Kwale Oil-Gas Processing Facility” (NAOC,
2007) and the Ovade Ogharefe Gas Utilization
and Treatment Project (UNFCC, 2005)
highlight how gas utilization can help reduce
flaring activities. At present, the CDM remains
the key international platform supporting CCS
project development in Africa (IEA, 2008), and
gaining formal endorsement for a CCS
methodology within this framework marks a
significant milestone. Benefits for Nigeria
include increased investment, technology
transfer, natural gas market development, and
infrastructure development. A CO2-EOR
demonstration project, potentially learning
from the Weyburn project in Canada, could be
a valuable addition. Given technical and
financial challenges of CO2 capture at Nigerian
power plants, CO2 could potentially be sourced
from Europe via ship transport, with return

journeys carrying LNG/CNG. Storing the CO2
in depleted oil reservoirs post-EOR could build
confidence in CCS and initiate the
development of a legal and regulatory
framework, while also generating revenue.
Funding might be available through the African
Development Bank (AfDB), which is currently
developing its capacity for climate change
projects (Bakker et al., 2007).

4.0 Conclusion

Carbon Capture and Storage (CCS) is gaining
global attention as a promising solution for
reducing greenhouse gas emissions while
allowing continued use of fossil fuels like coal
and natural gas. It offers an opportunity to
enhance energy security and recover additional
oil from low-producing or depleted reservoirs
through Enhanced Oil Recovery (EOR).
Despite its potential, CCS is currently not
considered economically viable in many
regions, including Nigeria. However, it is
expected to play a crucial role in future
emission reduction strategies for developing
countries. This review covered three major CO:
capture methods: pre-combustion, post-
combustion, and oxyfuel combustion. While
the first two is feasible under certain
conditions, oxyfuel remains largely at the
demonstration stage. Nigeria faces several
challenges in adopting CCS technologies,
including limited technical expertise, absence
of strong regulatory frameworks, and increased
operational costs.

To implement CCS successfully in Nigeria,
there must be proactive plan with collaboration
between government and the oil industry.
Policies should be informed by local research
and international experience. Transporting CO-
via pipelines or ships is technologically mature
and may be economically viable, particularly
for EOR projects under the Clean Development
Mechanism (CDM). Existing international
projects  Weyburn  (Canada), Sleipner
(Norway), and In Salah (Algeria) demonstrate
that geological CO. storage can be safe and
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effective. To realize CCS potential, Nigeria
must invest in infrastructure, establish legal
frameworks, and provide incentives. Pilot
projects, mainly CO.-EOR under CDM, could
catalyze technology transfer, build local

expertise, and generate economic and
environmental benefits to Nigeria when
adopted.
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