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or magnesium carbonates for long-term sequestration 
using simple chemical reactions. Current advance-
ments in CO2 mineralization technologies,focusing 
on pathways and mechanisms using different indus-
trial solid wastes, including natural minerals as feed-
stocks, are briefly discussed. However, the operating 
costs, energy consumption, reaction rates, and mate-
rial management are major barriers to the applica-
tion of these technologies in CO2 mineralization. The 
optimization of operating parameters, tailor-made 
equipment, and smooth supply of waste feedstocks 
require more attention to make the carbon mineraliza-
tion process economically and commercially viable. 
Here, carbonation mechanisms, technological options 
to expedite mineral carbonation, environmental 

Abstract  Greenhouse gas emissions and climate 
change concerns have prompted worldwide initia-
tives to lower carbon dioxide (CO2) levels and pre-
vent them from rising in the atmosphere, thereby 
controlling global warming. Effective CO2 manage-
ment through carbon capture and storage is essential 
for safe and permanent storage, as well as synchroni-
cally meeting carbon reduction targets. Lowering CO2 
emissions through carbon utilization can develop 
a wide range of new businesses for energy security, 
material production, and sustainability. CO2 miner-
alization is one of the most promising strategies for 
producing thermodynamically stable solid calcium 
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