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role of CCS, we aim to highlight its indispensability in achieving a 

sustainable, low-carbon future and meeting the ambitious climate 

targets set by the international community [4].

Discussion
The transition to net-zero emissions presents a formidable 

challenge, requiring a multifaceted approach that integrates various 

technologies and strategies. Carbon Capture and Storage (CCS) 

emerges as a cornerstone of this transition, offering a viable solution 

for mitigating CO2 emissions from industries and power generation 

sectors where decarbonization through renewable energy alone is 

impractical. This discussion delves into the critical aspects of CCS, 

evaluating its technological capabilities, economic implications, 

integration with renewable energy systems, and policy frameworks 

necessary to enhance its deployment [5].

Technological capabilities

CCS technologies have evolved significantly, with advancements 
in capture methods such as post-combustion, pre-combustion, and 

oxy-fuel combustion. These methods have shown varying degrees of 

efficiency and applicability across different industrial sectors. Post-

combustion capture, which involves the removal of CO2 from flue 

gases after combustion, is particularly suited for retrofitting existing 

power plants and industrial facilities. Pre-combustion capture, which 

separates CO2 before combustion, and oxy-fuel combustion, which 

uses pure oxygen for combustion, offer higher efficiency but require 

more extensive modifications to existing infrastructures. Geological 

storage options, including depleted oil and gas fields, saline aquifers, 

and unmineable coal seams, provide secure and long-term CO2 
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storage solutions. The integrity of these storage sites is paramount, 
necessitating rigorous monitoring and risk assessment protocols 
to ensure CO2 remains securely sequestered. The development of 
advanced monitoring technologies, such as satellite imaging and 
subsurface sensors, enhances the reliability of CCS by providing real-
time data on CO2 containment [6].
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