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Abstract
Coastal saline-alkali soils, characterized by high salinity and alkalinity, present signiýcant challenges for agriculture 

and environmental management but o er untapped potential for carbon sequestration. This article explores the use 
of exogenous calcium-induced carbonate formation as a method to enhance carbon sequestration in these soils. 
By introducing calcium-containing amendments such as calcium carbonate, calcium chloride, or calcium sulfate, the 
formation of stable calcium carbonate (CaCO3) is promoted, which e ectively captures and stores atmospheric CO2. 
This process not only contributes to mitigating climate change but also improves soil quality, increases agricultural 
productivity, and supports ecosystem restoration. The application of exogenous calcium modiýes soil pH, enhances 
microbial activity, and leads to the precipitation of calcium carbonate. Despite its beneýts, challenges such as cost, 
soil variability, and environmental impact must be addressed. Future research should focus on optimizing application 
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Calcium chloride and calcium sulfate: �ese salts provide calcium 
in a more soluble form, which can quickly react with soil components 
to form calcium carbonate. �ey are particularly useful in soils with 
high salinity where lime might be less e�ective [10].

Benefits and implications

�e bene�ts of exogenous calcium-induced carbonate formation 
in coastal saline-alkali soils extend beyond carbon sequestration. Key 
advantages include:

Improved soil quality: Calcium-induced carbonate formation 
can help to neutralize soil pH, improve soil structure, and increase 
nutrient availability, leading to enhanced plant growth and agricultural 
productivity.

Enhanced carbon storage: By converting atmospheric CO2 into 
stable calcium carbonate, this method o�ers a long-term solution for 
carbon sequestration, contributing to climate change mitigation e�orts.

Ecosystem restoration: Improved soil conditions can support the 
restoration of coastal ecosystems, such as salt marshes and mangroves, 
which are crucial for coastal protection and biodiversity.

Economic benefits: Enhanced soil fertility and productivity can 
lead to increased agricultural yields, providing economic bene�ts to 
farmers and landowners in coastal regions.

Conclusion
Exogenous calcium-induced carbonate formation o�ers a 

promising approach to enhancing carbon sequestration in coastal 

saline-alkali soils. By leveraging the unique properties of these soils and 
applying targeted calcium amendments, it is possible to improve soil 
quality, increase carbon storage, and support ecosystem restoration. As 
we continue to seek e�ective solutions for climate change mitigation, 
this innovative method represents a valuable tool in our e�orts to 
create a more sustainable and resilient future.
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