QQPAST

KNOWLEDGE PEOPLE

ISSN: 2993-3617

Research Article Journal of Oil and Gas Research Reviews

A Review of CCUS Development in China: Technological Progress, Policy
Challenges and Commercialization Opportunities

Rashid S Muhammad'}* Adil R Saadallah* ¥, Husham A Elbaloula®* and Muhammad Saad Allaham*

!China Zhenhua Oil Research Institute of Exploration ~Corresponding Author
& Development, China Rashid S Muhammad, China Zhenhua Oil Research Institute of Exploration &
Development, China.

’EBS Petroleum Company Limited, Iraq

Submitted: 2026, Jul 02; Accepted: 2026, Aug 03; Published: 2026, Sep 07

*Royal Tech Oil and Gas Fields Services LLC, UAE

‘Centro de Estudos de Energia e Petréleo (CEPETRO),
Universidade Estadual de Campinas (UNICAMP),
Brazil

Citation: Muhammad, R. S., Saadallah, A. R., Elbaloula, H. A., Allaham, M. S. (2026). A Review of CCUS Development in
China: Technological Progress, Policy Challenges and Commercialization Opportunities. J Oil Gas Res Rev, 6(2), 01-09.

Abstract

CCUS is considered one of the key pillars of China’s dual-carbon objectives and has emerged as a vital mechanism
to facilitate decarbonization of the power generation and the energy-intensive industrial sector, as well as emerging
sectors within China. 1o that end, this paper summarizes relevant literature related to CCUS both technical and policy
recent developments in the CCUS landscape in China, bottlenecks that may be encountered near term through the
capture, transport, storage and utilization components of CCUS, and provides approaches to close the demonstration
to commercialization gap. This includes an examination of the technologies associated with carbon capture and their
integration with power and industrial systems in China (including post-combustion, pre-combustion, and oxy-fired
combustion) and the infrastructure for transporting and storing CO2 (including pipelines, ships, offshore options, and
regional hubs), the methods of storing CO2 (including geological, mineralization, and marine storage), and the methods
of utilizing CO?2 (including CCU, BECCS, and DAC) in relation to the policy, market and governance environments in
China. Key enablers of CCUS that are identified and discussed in this paper include CCUS industrial clustering, shared
CO?2 transport/storage hubs, data-driven surveillance and monitoring, and China-specific financial instruments that are
designed for use by domestic institutions. This paper also discusses the variability between different regions of China in
terms of policy maturity, financial appetite, and infrastructure preparedness, where there are differing views of maturity,
economics, or governance, we identify such inconsistencies and assess potential implications to strategy development.
Finally, we present research agendas and considerations for policy development that would facilitate the acceleration
of the commercialization of CCUS in China, including an emphasis on industrial cluster deployment, having strong
MMV protocols in place, and utilizing market instruments to ensure that CCUS efforts will assist in supporting the
achievements of the long-term national decarbonization goal.
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1. Introduction

The development of carbon capture, utilization and storage
(CCUS) has become a vital component of China's decarbonization
strategy, with a strong focus on the integration of CCUS into coal-
based power generation, along with steel, cement, and chemical

production; and on potential Negative-Emissions Technologies
(NETs) pathways. The existing literature has regularly indicated
that while CCUS capture technologies are technically viable at the
pilotlevel, they are not being widely implemented at the commercial
scale in China due to high costs, gaps in required infrastructure,
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the lack of clear regulations, and uncertainty regarding risk-
sharing throughout the entire value chain [1-3]. The literature
shows that the pathway from demonstration to commercialization
which involves appropriate policy design, dedicated financing,
and requisite infrastructure will remain necessary for achieving
both learning-based cost reductions and scale effects for aggregate
carbon dioxide (CO2) emissions captured, transported, and stored
[1,3,4]. The scope of this project will include capture technologies
(post-combustion, pre-combustion, or oxy-fuel), transportation
and logistics planning, geological and mineralization methods for
CO2 storage, as well as utilization options (i.e., developing usable
products from captured CO2), and will be analyzed within the
context of China's changing policy mechanisms and institutional
frameworks [5-8].

2. Methodology

In this literature review on the rollout of CCUS in China looks
at both national and international research on how CCUS is
developing in the country. It also draws on reports and policy
frameworks published by the Chinese government. The review
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(e.g., Sichuan, Chonggqing)
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makes an effort to connect China-specific findings to official
policy documents, including national strategies, Five-Year Plans,
and sector-focused roadmaps. It also incorporates peer-reviewed
studies that examine CCUS in China [1,3,4,9]. Overall, the review
provides a thorough analysis of key themes in CCUS development,
including how clusters form, how Monitoring, Measurement, and
Verification (MMV) regulations are defined, and what financing
strategies are used. It highlights that building CCUS clusters in
industrial areas supports shared infrastructure, strengthens regional
cooperation, and enables hub-and-spoke or multi-emitter setups.At
the same time, MMV systems help establish consistent regulatory
and reporting structures for monitoring and verifying CO--related
activities. In addition, the review identifies multiple financing
approaches such as government funding, support for demonstration
projects, carbon pricing policies, financial incentives, and new
market-based solutions as critical drivers for speeding up CCUS
deployment and moving it toward commercialization. The review
also notes that CCUS implementation varies by region across
China as shown in Figure 1 [1,4,10].
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Figure 1: Reorganizing Regional Differences in CCUS Implementation Across China

3. Technological Landscape in China: Capture, Transport,
Storage, And Utilization Capture Technologies

Post-combustion capture (PCC) is the dominant technology for
the retrofit of existing coal-fired power plants and many new coal-
fired power plants in China. There are several strategies underway
to reduce the energy penalties, solvent costs, and complexity of
integrating PCC systems with China’s unique power system
configurations. The literature identifies two key cost drivers
associated with the deployment of PCC technologies in China:
energy intensity and solvent management; therefore, it is necessary
to develop new processes and materials that can facilitate the
large-scale deployment of PCC retrofits in China [3,6,11].
Pre-combustion capture and oxy-fuel combustion represent
complementary paths for integrating capture technologies, with the
literature showing proof of concept in energy penalty reductions

through heat integration and optimizing cycles by improving
performance metrics. There are examples of regional leaders
demonstrating successful pilot projects for capture deployment;
however, adoption rates remain inconsistent throughout China
[6,7]. The potential for significant energy savings exists for
reactive separation and process intensification coupled with
capturing and recovering useful energy through advanced power
cycles; however, near-commercial demonstration is required to
validate techno-economic (TEA) and life-cycle assessment (LCA)
implications for China [5,12,13].

3.1. Transport and Storage Infrastructure

The deployment of CCUS technology across China has experienced
delays because of the availability of transport and storage
infrastructure (pipelines and maritime options). Industrial clusters
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are developing alongside coal-power corridors and regional hubs;
therefore, storage site characterization, long-term monitoring
and liability frameworks are the primary factors that influence
project risk and public acceptability in China. Shared hubs and
cross-regional pipelines have the potential to create economies
of scale; however, to achieve such economies, regulatory
frameworks, financing models, and governance agreements must
be harmonized for regional CCUS clusters [14-16]. Additionally,
concepts for offshore transporting carbon dioxide and cross-border
transporting carbon dioxide have been proposed to support coastal-
inland integration by aligning policies and securing financing
arrangements that mitigate the risk associated with large-scale
regional deployments of CCUS [12,17-19].

3.2. Utilization and NETs

The use of CO2 through a variety of ways, including CCU options,
along with negative-emitting technologies like Bioenergy with
Carbon Capture and Storage (BECCS) and Direct Air Carbon
Capture and Storage (DACCS), are becoming more explored and
studied in China according to Chinese publications. While these
pathways provide revenue and emissions offset opportunities,
there is still concern about their energy intensity, lifecycle impacts,
and well-developed markets for CO2-derived products in China.

Capture technologies

Pre-combustion

[l
Coal ) Syngas
— —

Gasifier

CO, capture

Shift +
€O, capture

S

2

« Main retrofit option for existing & new coal-fired plants
* Key cost drivers: energy intensity & solvent management
! » R&D focus: reduce energy penalty, solvent cost,
integration with China's power system

via heat integration & cycle optimization

Transport & storage infrastructure

R separati
"
Ak o, Flue gas
SOPAILON | ey {mainly CO,, H,0) 45
wit | ¢ [
2,
Boller §n
co,

+ Complementary pathways with potential energy penalty reductions

+ Regional pilots implemented; adoption varies across China

i Utilization & NETs System-level integration & innovation pathways

Researchers are developing TEA/LCA frameworks specific to
Carbon Capture and Utilization (CCU) applications in China to
assist in decision making and ensure criteria for sustainability
within the cement, steel, and chemical sectors [3,5,8,15].

3.3. System-Level Integration and Innovation Pathways

A central theme involves transitioning from single-project
demonstrations to integrated carbon capture, use and storage
(CCUS) clusters which utilize shared capture, transportation,
and storage facilities to promote both learning through doing
and economies of scale. Concepts such as regional hubs and
cross-border clusters can be viewed as valuable instruments for
advancing the deployment of CCUS provided that there is sufficient
alignment between the regulatory and financing frameworks.
The TEA/ LCA guidance for CCU in China seeks to establish
standardized methodologies for evaluating CCU projects to create
comparability across projects and provide relevant information
for making investment decisions in the context of a constantly
changing policy environment, Integration of carbon capture with
hydrogen, bioenergy and digital optimization will likely dictate
future deployment patterns and related policies in China over the
next 10 years [5,8,20,21]. The overview technological landscape
in China is illustrated in Figure 2.
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Figure 2: Technological Landscape in China:

4. Policy, Economics, Governance: The Commercialization
Gap in China

4.1. Commercialization Gap and Policy Design

Analyses have identified that there is a commercial gap
caused by the lack of alignment between the ability to do pilot
demonstrations and the ability to deploy at scale due to the need

Enable large-scale deployment, learing-by-doing,
and sustained innovation under evolving policies

Capture, Transport, Storage and Utilization

for upfront capital for infrastructure and the existence of policy
barriers. Policy in China for CCUS is composed of four types of
policies, including: (1) central planning, (2) pilot demonstration
programs, (3) industrial policy, and (4) emerging market
mechanisms. Financing is emphasized through the establishment
of support programs in combination with reducing Capital
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Expenditure (CAPEX) and Operating Expenditure (OPEX) and
establishing dedicated CCUS demonstration pipeline programs.
From an innovation-system perspective, coordinated governance
networks and multi-stakeholder collaboration are needed to
support the commercialization of CCUS and various policy
instruments to align incentives through the CCUS chain; however,
only delivering improvements in technology does not guarantee
commercialization through the market without further supportive
governance and design of the market [1,4,15].

4.2. Economics, Financing, and Risk

The economic barriers of CCUS in China are primarily due to
capture costs, energy penalties, and storage liabilities. As a means
of reducing costs through economies of scale, learning, and
integration, carbon pricing (where imposed) or policy incentives
will be required to generate private funding for CCUS. The
financial dynamics in China point out that CCUS will require
robust business models, integrated infrastructure planning, and
risk-sharing with the public sector in order to attract private
investment. In a similar vein, the maturity of policies and design of
regional markets will determine the speed of project deployment

and be a factor in the level of risk that exists between the different
regions in China [14-16,19,21].

4.3. Regulation, Liability, and Public Acceptance

Having clear regulations on what happens after a site has been
used to store CO2 is very important when trying to bring in
money to put into transporting and storing CO2 in China. Public
acceptance will also be a barrier to people supporting offshore and
cross-border CCUS projects. Public engagement and information
about risks related to these types of projects are required [1,22,23].

4.4. Sectoral and Regional Policy Instruments

China’s CCUS policy landscape comprises national plans,
pilot programs, sector-specific roadmaps, and evolving market
mechanisms to support CCUS deployment. Sector-specific policy
design for cement, steel, and power sectors remains critical to tailor
deployment pathways, craft demonstration-to-commercialization
roadmaps, and align CCUS with domestic industrial policy and
energy-transition objectives [6,7,11,24]. Table 1 summarizes
the major findings from the reviewed literature regarding CCUS
commercialization and policy development in China.

Section Key Theme Main Findings from Key Challenges Identified | Policy / Strategic Implications References
Literature
g g Studies identified a gap Limited infrastructure China’s CCUS policy framework relies | Mollahosseini et
= . = between successful pilot investment, insufficient on central planning, pilot programs, al.[5];;
% 2 % demonstrations and large- | market incentives, industrial policy, and emerging market | Ruttinger et al.
5 g é scale CCUS deployment in | fragmented policy mechanisms. Stronger governance [4]; Tota et al.
g =2 2 China due to high upfront | alignment, and difficulty coordination and incentive alignment [15];
g g §n g a infrastructure costs and scaling projects beyond across the CCUS chain are needed to
O 53 O 5 policy barriers. demonstrations. support commercialization.
z Financing strategies Technology improvements Coordinated governance networks Mollahosseini et
3 emphasize reducing alone are insufficient and multi-stakeholder collaboration al. [5];
'55 % Capital Expenditure to ensure market are essential to accelerate Ruttinger et al.
% g (CAPEX) and Operating commercialization without commercialization and investment [41;)
S z§ Expend.iture (OPEX) While governance and supportive confidence.
22 supporting demonstration | market design.
iZ & pipeline programs.
Major economic barriers High operational costs, Carbon pricing mechanisms and policy | Pieri et al. [6];
o include high capture costs, | uncertain revenue streams, incentives are necessary to mobilize Tota et al. [15]
g 4 energy penalties, and long- | and investment risks private investment and reduce financial
5 E term storage liabilities. discourage private-sector uncertainty.
| 8 participation.
o CCUS deployment Weak market maturity Regional policy development and Update of the
k= requires integrated and regional policy integrated planning are critical to Roadmap for
-f:j infrastructure systems and | inconsistencies increase accelerating CCUS deployment and Carbon Capture,
%ﬁ = %0 robust business models investment uncertainty reducing investment risk. Utilization, and
2 § g supportefi by pu!ahc- across China. Storage .
5 = e private risk sharing. Demonstration
= B e and Deployment
35 E *3 in the People's
g § g Republic of
§ z & China
m @ E [14];
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= Clear post-closure liability | Regulatory uncertainty Establishing transparent legal and Wei etal. [1];
o 5 regulations for CO: storage | regarding long-term storage | regulatory frameworks can improve Zauner et al.
Tg 5 sites are necessary to responsibility and liability investor confidence and project [23]
_g- =& encourage investment management. development.
g 2 E in transport and storage

&g .
= e = infrastructure.
% Public support is Limited public awareness Public engagement initiatives and Wei etal. [1]
= considered a major factor | and concerns regarding transparent communication about Pieri et al. [6];
g § f_& influencing offshore environmental and safety project risks are required to improve Rimbono &
= *E &% 52_ and cross-border CCUS risks. social acceptance. Koestoer [7];
= = 0 e
&0 § 5 § deployment. Mikuléic et al.
[~ 2D [24];

China’s CCUS policy
landscape includes national
plans, pilot projects,
sector-specific roadmaps,
and evolving market
mechanisms.

Sectoral policy
instruments

Deployment pathways differ
significantly across industrial
sectors and regions.

Tailored policies are needed for cement,
steel, and power sectors to align CCUS

deployment with industrial and energy-

transition goals.

Wei et al. [1]
Pieri et al. [6];
Rimbono &
Koestoer [7];
Mikul¢i¢ et al.
[24];

Regional market maturity

Sectoral and regional policy

Uneven policy

=
2 and policy design strongly | implementation and varying
o . . "
*E =i 1] influence the speed and economic conditions
- o .
é E ::_) g scale of CCUS deployment | between regions.
& ‘8. g across China.
L e
8 S

Regional coordination and locally Wei etal. [1];
adapted policy frameworks are Ruttinger et al.
necessary to support balanced CCUS [4];
commercialization nationwide. Mollahosseini et
al. [5]

Table 1: Literature Review of Policy, Economics, Governance and Commercialization Gap in China

5. Strategic Pathways from Demonstration to Commercializa-
tion in China

5.1. Pathway 1: Build Industrial Clusters and Shared Infrast-
ructure

Integrated industrial clusters facilitate the supply of carbon
capture, transport and storage infrastructure; therefore, deploying
CCUS across these integrated industrial clusters will allow China
to capture economies of scale while simultaneously diversifying
their risk. China can also leverage regional CCUS hubs and
transnational pipelines that facilitate CCUS deployment; however,
these benefits will depend on their ability to successfully create risk-
sharing governance systems and accessible financing structures

that encourage long-term investment stability [1,17,18,20].

5.2. Pathway 2: De-Risk with Policy and Financing Alignment
A combination of carbon pricing (in regions that implement it),
performance-based subsidies, public funding for early-stage
projects, and financing instruments with long repayment periods
can help to commercialize technologies. In order to attract
investment capital into commercialization of these technologies’
references are made to the need for regulatory certainty on MMV
values, storage liabilities, and rights-of-way for transportation
pipelines; creating regional demonstrational projects will help to
mobilize private investments and expedite project seasoning to

become bankable [1,6,15,17].

5.3. Pathway 3: Accelerate Capture Cost Reductions Through
R&D and Integration

By integrating energy recovery/energy use with process
intensification, new materials, and reactive separation concepts,
it is possible to decrease both capital expenditure and energy

consumption penalties. The integrated capture-transport-
transfer-utilization of CO2 in clusters should also use TEA/LCA
benchmarking to quantify the benefits of the integrated technology
and decrease developer/performance/developer risk in China
[1,5,8,13].

5.4. Pathway 4: Align CCUS With Decarbonization and
Energy-System Goals

The careful policy structure that governs how to consider land use
and energy needs, and the trade-offs between different types of
emissions (i.e., NETs, BECCS and DACCY) is critical to support
a strong and effective negative-emissions pathway. Negative-

emissions technologies such as BECCS and DACCS can play an
important role in helping China achieve its decarbonization goals
and create a stable market for both renewable energy sources
and for those sources that rely on CCUS, hydrogen, or improved
supply chain processes, and ultimately, result in a more sustainable
economy [1,24-26].

5.5. Pathway 5: Foster Governance, Data, and Monitoring
Ecosystems

In China, scalable CCUS deployment needs to be driven by data
(MMV), evaluated and improved through digital monitoring
and optimization. Transparency and investor confidence will be

improved through shared data standards and publicly available
registries and performance dashboards. Governance arrangements
and stakeholder engagement will facilitate the acceptance
of projects and their deployment speed [1,8,20,27]. Figure
3 illustrates five integrated pathways for accelerating large-
scale CCUS commercialization in China, including industrial
cluster development, policy and financing alignment, capture
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cost reduction through research and development (R&D),
integration with decarbonization and energy-system goals, and the
establishment of governance, monitoring, and data ecosystems.
The framework highlights the importance of shared infrastructure,

supportive policies, technological innovation, MMV systems, and
stakeholder collaboration in supporting China’s long-term carbon
neutrality and sustainable industrial transition objectives.
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Figure 3: Strategic Pathways for Transitioning CCUS From Demonstration to Commercialization in China

6. Discussion: Nuances and Debates

There is a recurring theme of technological maturity compared
to equipment on deployment: Several different forms of captured
carbon can reach pilot/demonstration scale, whereas others
will require additional demonstrations to establish Technology
Economic Assessment/ Life Cycle Analysis implications for scale-
up in China; this is also evident by the unevenness of both Policy
Maturity and Deployment Plan timelines across Coastal vs. Inland

Provinces, leading to regionalized requirements for roadmaps and
harmonized standards [1,6,7,14,19]. DAC and CCU pathways
provide long-term decarbonization potential but impose energy
costs and policy challenges; near-term demonstrations with clear
policy signals are encouraged to spur investment, while managing
expectations regarding market development [1,24,26]. Figure 4
illustrates the major technological, policy, and regional challenges
associated with scaling CCUS deployment in China.
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2. Uneven Policy Maturity and Deployment Timelines
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Figure 4: Nuances and Debates in Advancing CCUS Commercialization in China

7. Conclusion

China is now at a crucial crossroads. Coordinated cluster-based
CCUS deployment underpinned by policy and finance alignment;
rapid Research and Development (R&D); and alignment with
broader decarbonization strategies represent an attractive path
to large-scale CCUS commercialization. The evidence suggests
a multi-faceted strategy, consisting of integrated demonstration
projects across industrial clusters; long-term policies and financing
to reduce the risk of early-stage projects; and increased capture
cost reductions through innovation in materials and process
intensification. Additionally, governance frameworks will be
necessary to ensure TEA/LCA comparability and sustainability
throughout the CCUS value chain. Regional diversity will
continue to exist within China; however, an integrated pathway,
aligned with China’s national decarbonization targets and relying
on robust MMV and data-sharing (DS) ecosystems, will be critical
for CCUS development in China [28-45].

References

1. Wei, N,, Jiao, Z., Ellett, K., Ku, A. Y., Liu, S., Middleton, R.,
& Li, X. (2021). Decarbonizing the coal-fired power sector in
China via carbon capture, geological utilization, and storage
technology. Environmental science & technology, 55(19),
13164-13173.

2. Wei, N,, Lin, K., Liu, S., Wang, W., Cheng, G., Yang, L., ... &
Li, X. (2025).ABio-inspired DendriticTopology Optimization
for CO: Capture, Utilization and Storage Hubs: Infegrating
Microfluid Dynamics with Macro-scale Infrastructure Design.

3. Xu, Z., Fang, C., & Ma, T. (2020). Analysis of China’s olefin
industry using a system optimization model considering
technological learning and energy consumption reduction.
Energy, 191, 116462.

4. Ruttinger, A. W., Tavakkoli, S., Shen, H., Wang, C., &

Jordaan, S. M. (2022). Designing an innovation system to
support profitable electro-and bio-catalytic carbon upgrade.
Energy & Environmental Science, 15(3), 1222-1233.

5. Mollahosseini, A., Nikkhah Dafchahi, M., Khoshhal Salestan,
S., Chew, J. W., Mozafari, M., Soroush, M., ... & Sadrzadeh,
M. (2025). Polymeric membranes in carbon capture,
utilization, and storage: current trends and future directions
in decarbonization of industrial flue gas and climate change
mitigation. Energy & environmental science, 18(11), 5025-
5092.

6. Pieri, T. Nikitas, A., Castillo-Castillo, A., & Angelis-
Dimakis, A. (2018). Holistic assessment of carbon capture
and utilization value chains. Environments, 5(10), 108.

7. Rimbono, R., & Koestoer, R. H. (2023). Briefed on the
development and progress of CCUS projects in China, USA,
Western Europe, Russia, Norway, India, and Indonesia: A
journal review. Applied Environmental Science.

8. Zimmermann, A. W., Wunderlich, J., Miiller, L., Buchner, G.
A., Marxen, A., Michailos, S., ... & Schomicker, R. (2020).
Techno-economic assessment guidelines for CO2 utilization.
Frontiers in Energy Research, 8, 5.

9. ZHANG, Y, LI, H., AN, H., & WANG, A. (2024). Progress

and frontiers of critical mineral resource availability research

based on the perspective of industrial chain. Resources

Science, 46(4), 671-686.

Renner, M. (2014). Carbon prices and CCS investment: A

comparative study between the European Union and China.

Energy Policy, 75, 327-340.

Al-Mamoori, A., Krishnamurthy, A., Rownaghi, A. A., &

Rezaei, F. (2017). Carbon capture and utilization update.

Energy Technology, 5(6), 834-849.

12. Ampomah, W., Morgan, A., Koranteng, D. O., & Nyamekye,
W. 1. (2024). CCUS perspectives: Assessing historical

10.

11.

J Oil Gas Res Rev,2026

Volume 6 | Issue 2 | 7


https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.1039/d4ee05328a
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.61511/aes.v1i1.2023.42
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.1021/acs.est.1c01144
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.18402/resci.2024.04.02
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.enpol.2014.09.026
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1016/j.energy.2019.116462
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f
https://doi.org/10.1039/d1ee03753f

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

contexts, current realities, and future prospects. Energies,
17(17), 4248.

Deutsch, T. G., Baker, S., Agbo, P., Kauffman, D. R., Vickers,
J., & Schaidle, J. A. (2021). Summary Report of the Reactive
CO2 Capture: Process Integration for the New Carbon
Economy Workshop, February 18-19, 2020 (No. NREL/
TP-5100-78466). National Renewable Energy Laboratory
(NREL), Golden, CO (United States).

Road Map Update for Carbon Capture, Utilization, and
Storage Demonstration and Deployment in the People’s
Republic of China (2022a).

Tota, V., Gatti, M., Vigano, F., & Garcia, M. (2021).
Application of CCUS to the WtE sector. In Proceedings of
the 15th Greenhouse Gas Control Technologies Conference
15-18 March 2021 (pp. 1-13).

Yaici, W., Entchev, E., & Longo, M. (2022). Recent advances
in small-scale carbon capture systems for micro-combined
heat and power applications. Energies, 15(8), 2938.

Cozier, M. (2017). The US withdrawal from the Paris
Agreement: a global perspective. Greenhouse Gases: Science
and Technology, 7(5), 774-7717.

Li, J. (2025). Accelerating the offshore CCUS to carbon-
neutral China. Fundamental research, 5(2), 715-726.

Road Map Update for Carbon Capture, Ultilization, and
Storage Demonstration and Deployment in the People’s
Republic of China. (2022b).

Liu, N., Liu, D., Zhan, Y., Chen, Q., Qiao, Y., & Tan, R.
(2025). From innovation to integration: the evolving role
of carbon capture and storage in global decarbonization.
cScience, 1(1), €70008.

Muslemani, H., Liang, X., Kaesehage, K., & Wilson, J.
(2020). Business models for carbon capture, utilization and
storage technologies in the steel sector: a qualitative multi-
method study. Processes, 8(5), 576.

Wulf, C., Zapp, P., & Schreiber, A. (2020). Review of power-
to-X demonstration projects in Europe. Frontiers in Energy
Research, 8, 191.

Zauner, A., Fazeni-Fraisl, K., Wolf-Zoellner, P., Veseli, A.,
Holzleitner, M. T., Lehner, M., ... & Pichler, M. (2022).
Multidisciplinary assessment of a novel carbon capture and
utilization concept including underground sun conversion.
Energies, 15(3), 1021.

Mikul¢i¢, H., Skov, 1. R., Dominkovié, D. F., Alwi, S. R. W,
Manan, Z. A., Tan, R., ... & Wang, X. (2019). Flexible Carbon
Capture and Utilization technologies in future energy systems
and the utilization pathways of captured CO2. Renewable and
Sustainable Energy Reviews, 114, 109338.

Ishagq, H., & Crawford, C. (2025). Negative emission
technologies: a way forward?. RSC Sustainability, 3(9), 3652-
3680.

Zolfaghari, Z., Aslani, A., Moshari, A., & Malekli, M. (2022).
Direct air capture from demonstration to commercialization
stage: A bibliometric analysis. International Journal of
Energy Research, 46(1), 383-396.

Thronicker, D., Lange, 1., & Pless, J. (2016). Determining the
success of carbon capture and storage projects. The Electricity

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Journal, 29(7), 1-4.

Adam, R., & Ozarisoy, B. (2023). Techno-economic analysis
of state-of-the-art carbon capture technologies and their
applications: scient metric review. Encyclopedia, 3(4), 1270-
1305.

Van Alphen, K., Hekkert, M. P., & Turkenburg, W. C.
(2010). Accelerating the deployment of carbon capture and
storage technologies by strengthening the innovation system.
International Journal of Greenhouse Gas Control, 4(2), 396-
409.

Van Alphen, K., Noothout, P. M., Hekkert, M. P, &
Turkenburg, W. C. (2010). Evaluating the development of
carbon capture and storage technologies in the United States.
Renewable and Sustainable Energy Reviews, 14(3), 971-986.
Alsulaiti, F. (n.d.). Identifying Qatar’s Potential for Carbon
Sequestration.

Balasubramanian, V., Butti, S. K., Choudary, N. V,
Parthasarathy, R., & Bhargava, S. K. (2025). Color-coded
nomenclature of colorless hydrogen: which one is better?.
Chemical Communications, 61(80), 15494-155009.

Busch, P., Kim, A., Murphy, C. W., & Miller, S. A. (2025).
Policy mechanisms to decarbonize cement production:
through the lens of California. Environmental Research:
Infrastructure and Sustainability, 5(2), 025003.

Cordova, S. S. (2023). Utilizing Co: From Biomethane
Production = Sustainability and Climate Performance.
Linkopings Universitet (Sweden).

Devadiga, M. M., Bhat, A. S., Sarangi, S., Osial, M., Joseph,
K., Olusegun, S. J., ... & Tiwari, S. K. (2026). Describing
critical barriers in commercial deployment of CO2 capture
and utilization technologies. Energy & Environmental
Science, 19(3), 743-790.

Miller, D. C., Litynski, J. T., Brickett, L. A., & Morreale, B.
D. (2016). Toward transformational carbon capture systems.
AIChE Journal, 62(1), 2-10.

Nagireddi, S., Agarwal, J. R., & Vedapuri, D. (2024). Carbon
dioxide capture, utilization, and sequestration: current status,
challenges, and future prospects for global decarbonization.
ACS Engineering Au, 4(1), 22-48.

Porter, R. T., Abanades, J. C., Amieiro, A., Abbas, S. Z.,
Baltac, S., Brown, S., ... & Zelm, R. V. (2022). The work and
preliminary results of the C4U project on advanced carbon
capture for steel industries integrated in CCUS clusters.
Tamme, E., & Beck, L. L. (2021). European carbon dioxide
removal policy: Current status and future opportunities.
Frontiers in Climate, 3, 682882.

Vega, F., Baena-Moreno, F. M., Fernandez, L. M. G., Portillo,
E., Navarrete, B., & Zhang, Z. (2020). Current status of CO2
chemical absorption research applied to CCS: Towards full
deployment at industrial scale. Applied Energy, 260, 114313.
Yasemi, S., Khalili, Y., Sanati, A., & Bagheri, M. (2023).
Carbon capture and storage: Application in the oil and gas
industry. Sustainability, 15(19), 14486.

Yousaf, M., Zaman, M., Mahmood,A., Imran, M., Elkamel,A.,
Rizwan, M., ... & Riaz, F. (2022). Carbon dioxide utilization:
A critical review from multiscale perspective. Energy Science

J Oil Gas Res Rev,2026

Volume 6 | Issue 2 | 8


https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://doi.org/10.3390/encyclopedia3040092
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://docs.nlr.gov/docs/fy21osti/78466.pdf
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://re.public.polimi.it/handle/11311/1196879
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.ijggc.2009.09.019
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.1016/j.rser.2009.10.028
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.3390/en15082938
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1002/ghg.1736
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://doi.org/10.1016/j.fmre.2022.10.015
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://doi.org/10.1039/d5cc04227e
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://iopscience.iop.org/article/10.1088/2634-4505/adbc1a/meta
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://dx.doi.org/10.22617/TCS220232-2
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://www.proquest.com/openview/763931407778791251cb9a9ebbb386d2/1?pq-origsite=gscholar&cbl=2026366&diss=y
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1002/csc3.70008
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1039/d6ee00134c
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.1002/aic.15066
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.3389/fenrg.2020.00191
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1021/acsengineeringau.3c00049
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1039/d5su00162e
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.1002/er.7203
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.3390/su151914486
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001
https://doi.org/10.1016/j.tej.2016.08.001

43.

44,

& Engineering, 10(12), 4890-4923.

Zhang, Z., Pan, S. Y., Li, H., Cai, J., Olabi, A. G., Anthony, E.
J., & Manovic, V. (2020). Recent advances in carbon dioxide
utilization. Renewable and sustainable energy reviews, 125,
109799.

Zimmerman, A., Miiller, L. J., & Wang, Y. (2020). Deep Blue
Home Login Home / Research Collections / Global CO2

45.

Initiative / View Item Techno-Economic Assessment & Life
Cycle Assessment Guidelines for CO2 Ultilization (Version
1.1)

Zong, J., Ding, Q., Wang, H., Cao, X., & Wei, J. (2025).
Analysis of the deployment scale and investment prediction of
China’s coal power carbon capture technology under typical
scenarios before 2050. Plos one, 20(5), €0324240.

Copyright: ©2026 Rashid S Muhammad, et al. This is an open-access
article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in
any medium, provided the original author and source are credited.

J Oil Gas Res Rev,2026

https://opastpublishers.com/

Volume 6 | Issue 2 | 9


https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1016/j.rser.2020.109799
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240
https://doi.org/10.1371/journal.pone.0324240

