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DESCRIPTION
Organic carbon refers to carbon compounds that contain 
Carbon-Hydrogen (C-H) bonds and are derived from living  
organisms or their remains. These compounds are an essential 
component of the carbon cycle and play an important role in 
various environmental processes. Organic carbon is found in 
living organisms, organic matter in soils, sediments, water 
bodies, and the atmosphere. Organic carbon is a fundamental 
component of living organisms, including plants, animals, fungi, 
and microorganisms. It forms the building blocks of life, such as 
carbohydrates, proteins, lipids, and nucleic acids. When living 
organisms die, their remains undergo decomposition by 
microorganisms, leading to the formation of organic matter in 
soils and sediments. Mineral-associated organic carbon chemistry 
refers to the interactions and chemical processes involving 
organic carbon compounds and minerals in various 
environmental systems. This field is particularly important in 
the context of soil science, biogeochemistry, and environmental 
science.

Key aspects of organic carbon

Forms of organic carbon: Large organic particles, such as plant 
debris or animal remains, that are visible to the naked eye. Small 
organic molecules dissolved in water. It includes substances like 
humic acids, fulvic acids, and other organic compounds that 
have leached into the water.

Role in the carbon cycle: Plants and other photosynthetic 
organisms convert carbon dioxide from the atmosphere into 
organic carbon through the process of photosynthesis. 
Organisms release carbon dioxide back into the atmosphere 
through respiration, breaking down organic compounds to 
obtain energy.

Soil organic carbon: Organic carbon is a significant component 
of soil organic matter, which contributes to soil fertility, 
structure, and water retention. Soils act as a reservoir for organic 
carbon, sequestering it over time. Proper soil management can

enhance carbon sequestration and contribute to climate change 
mitigation.

Mineral-associated organic carbon chemistry

Sorption and adsorption: Minerals in soils and sediments have 
surfaces that can adsorb or sorb organic carbon compounds. 
This involves the attachment of organic molecules to mineral 
surfaces. This process is crucial for the retention and 
stabilization of organic carbon in the environment.

Mineral-organic complex formation: Organic carbon 
compounds can form complexes with minerals through chemical 
reactions. This interaction may involve functional groups on 
organic molecules binding with mineral surfaces. The formation 
of these complexes can affect the stability and bioavailability of 
organic carbon.

Mineral-mediated transformations: Minerals can influence the 
transformation and degradation of organic carbon. For example, 
minerals may serve as catalysts for certain chemical reactions, 
influencing the breakdown of organic matter into simpler 
compounds or facilitating microbial activities.

Carbon sequestration: The association of organic carbon with 
minerals plays a role in carbon sequestration, which is the long-
term storage of carbon in soils and sediments. Understanding 
the mechanisms by which minerals stabilize organic carbon helps 
in developing strategies to enhance carbon sequestration and 
mitigate climate change.

Microbial interactions: Microorganisms in the soil play a crucial 
role in mineral-associated organic carbon chemistry. Microbes 
can influence the availability of organic carbon by promoting its 
sorption to minerals or by mediating mineral-induced 
transformations.

Impacts on nutrient cycling: The interactions between minerals 
and organic carbon can affect nutrient cycling in ecosystems. For 
example, minerals may influence the availability of nutrients by 
adsorbing or releasing them in response to changes in organic 
carbon content.
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Influence on contaminant fate and transport: Mineral-organic
interactions can also impact the fate and transport of
contaminants in the environment. Organic carbon compounds
can bind to minerals, affecting the mobility and bioavailability
of contaminants.

CONCLUSION
Studying mineral-associated organic carbon chemistry is
essential for a comprehensive understanding of carbon cycling

in ecosystems, soil fertility, and the overall functioning of
natural environments. Researchers use a variety of techniques,
including spectroscopy, microscopy, and chemical analyses, to
investigate these complex interactions at the molecular level.
Researchers delve into this interdisciplinary field armed with an
arsenal of sophisticated techniques, each altered to discern the
nuanced molecular interactions that underpin the association
between minerals and organic carbon.
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