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ENERGY CYCLE

The term "energy cycle" can refer to different types of cycles that involve the production,
transformation, and consumption of energy. Here are some examples:

1. Carbon cycle: The carbon cycle is an energy cycle that involves the movement of carbon
through the Earth's atmosphere, oceans, and ecosystems. Carbon is released into the
atmosphere through the burning of fossil fuels and other human activities, and is absorbed by
plants through photosynthesis. The carbon is then passed on through the food chain as
organisms consume other organisms, and eventually returns to the atmosphere through
respiration, decomposition, and other natural processes.

2. Water cycle: The water cycle is another energy cycle that involves the movement of water
between the Earth's surface, atmosphere, and underground reservoirs. Energy from the sun
drives the evaporation of water from the surface of the Earth, which forms clouds that
eventually release precipitation back to the surface. This precipitation is then used by plants
and animals, and eventually returns to the atmosphere through evaporation and transpiration.

CARBON CYCLE:

The carbon cycle is the process through which carbon moves and circulates between the
Earth's atmosphere, land, oceans, and living organisms.

It involves a series of interconnected processes, including carbon dioxide (CO2) absorption,
release, and transformation. The carbon cycle plays a crucial role in regulating the Earth's climate
and is vital for sustaining life on our planet.

Sources of COzin atmosphere:

1. During respiration plants (during night), humans and animals liberates COz in the
atmosphere.

2. Combustion of fuels

3. Volcanic eruptions

g | ke include:

1. Carbon Dioxide Uptake by Photosynthesis: Plants, algae, and some bacteria capture
carbon dioxide from the atmosphere through the process of photosynthesis. They convert
carbon dioxide and sunlight into organic compounds, releasing oxygen as a byproduct.

2. Carbon Release through Respiration: Plants, animals, and microorganisms respire,
releasing carbon dioxide back into the atmosphere as a byproduct of cellular respiration.
This is the opposite process of photosynthesis.

3. Decomposition: When plants and animals die, their organic matter decomposes. During
decomposition, bacteria and fungi break down the organic material and release carbon
dioxide into the atmosphere.

4. Fossil Fuel Combustion: Some of the carbon that is not released back into the
atmosphere become fossil fuels. Burning fossil fuels (coal, oil, and natural gas) for energy
releases stored carbon dioxide into the atmosphere. This process significantly contributes
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to the increase in atmospheric carbon dioxide concentrations and is a primary driver of
climate change.

5. Carbon Sequestration: Carbon sequestration refers to the process of capturing and storing
carbon dioxide from the atmosphere. It occurs naturally through the absorption of carbon
dioxide by plants and the ocean. Additionally, certain human activities, such as
reforestation, afforestation, and carbon capture and storage (CCS) technologies, aim to
enhance carbon sequestration and reduce atmospheric carbon dioxide levels.

6. Carbon Exchange between the Atmosphere and Oceans: The oceans act as a significant
reservoir for carbon. Carbon dioxide dissolves in seawater, and marine organisms like
phytoplankton absorb carbon dioxide through photosynthesis. The exchange of carbon
dioxide between the atmosphere and oceans helps regulate atmospheric carbon dioxide
levels.

7. Geological Processes: Over long periods, carbon can be stored in rocks and sediment
through geological processes like weathering and erosion. Carbon may also be stored in
the form of fossil fuels, such as coal, oil, and natural gas.

The carbon cycle is a dynamic process, with carbon continuously moving between different
reservoirs. The balance between carbon uptake and release processes determines the concentration
of carbon dioxide in the atmosphere. Human activities, such as the burning of fossil fuels and
deforestation, have significantly perturbed the natural carbon cycle, leading to an increase in
atmospheric carbon dioxide concentrations and contributing to climate change.

Understanding and managing the carbon cycle is essential for addressing climate change and
developing strategies to mitigate and adapt to its impacts. Efforts to reduce carbon emissions,
promote carbon sequestration, and transition to renewable energy sources are crucial for
maintaining a stable and sustainable carbon cycle.

CARBON EMISSION and SEQUESTRATION

Carbon emission and sequestration are two processes that are closely related to the carbon cycle
and have significant impacts on the Earth's climate.

Carbon emissions refer to the release of carbon dioxide (CO2) and other greenhouse gases
into the atmosphere. This occurs through natural processes, such as respiration and volcanic
activity, as well as through human activities, such as the burning of fossil fuels and deforestation.
Carbon emissions are a major contributor to climate change, as they trap heat in the Earth's
atmosphere and cause temperatures to rise.

Carbon sequestration (or carbon storage) is the process of storing carbon (in particular
atmospheric carbon dioxide) in a carbon pool. Carbon sequestration is a naturally occurring
process but it can also be enhanced or achieved with technology, for example within carbon capture
and storage projects.

There are several natural and artificial methods for carbon sequestration:
1. Afforestation and reforestation: Planting trees and preserving forests can help to increase
carbon storage.

2. Agricultural practices: Certain agricultural practices, such as no-till farming, cover

23CHT103/Dr.S.R.Kalaivani/AP/Chemistry/UNIT-5



SNS COLLEGE OF TECHNOLOGY

cropping, and crop rotation, can help to increase carbon storage in soil.

3. Ocean sequestration: The ocean absorbs and stores large amounts of carbon dioxide from
the atmosphere, but this can have negative impacts on marine ecosystems.

4. Bioenergy with carbon capture and storage (BECCS): This involves growing biomass,
such as trees or grasses, and using it to generate energy. The carbon dioxide produced
during energy generation is captured and stored underground.

5. Direct air capture: This involves using technology to directly capture carbon dioxide from
the atmosphere and store itunderground.

Advantages of carbon sequestration:

1. Mitigating climate change: Carbon sequestration can help to reduce the overall concentration
of greenhouse gases in the atmosphere, which can help to mitigate the impacts of climate
change.

2. Enhancing ecosystem services: Certain carbon sequestration practices, such as reforestation,
can enhance ecosystem services, such as biodiversity, water quality, and soil fertility.

3. Potential economic benefits: Carbon sequestration technologies, such as carbon capture and
storage, could potentially create new industries and jobs in carbon management and storage.

Disadvantages of carbon sequestration:

1. High cost: Carbon sequestration technologies can be expensive, particularly when compared
to other methods for reducing carbon emissions.

2. Limited potential: Carbon sequestration may not be able to fully address the problem of
climate change

3. Environmental impacts: Carbon sequestration technologies, particularly those that involve
underground storage, can have potential environmental impacts, such as leakage of stored
carbon dioxide and disruption oflocal ecosystems.

4. Technological challenges: Carbon sequestration technologies are still in the early stages of
development, and there are significant technological challenges that must be overcome before
they can be widely deployed.

GREEN ENGINEERING

Green engineering is an approach to engineering that focuses on designing and implementing
technologies, systems, and processes that minimize negative environmental impacts and
promote sustainable development. It aims to integrate environmental considerations into all
stages of the engineering lifecycle, from design and construction to operation and
decommissioning.

Principles and Practices of Green Engineering:

1. Environmental Protection: Green engineering prioritizes the protection and preservation
of the environment. It seeks to minimize pollution, reduce resource consumption, and
prevent or minimize waste generation.
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2. Life Cycle Assessment (LCA): Green engineering employs life cycle thinking, which
involves assessing the environmental impacts of a product or process throughout its entire
life cycle, from raw material extraction to disposal. This helps identify opportunities for
improvement and sustainable alternatives.

3. Renewable Energy and Energy Efficiency: Green engineering promotes the use of
renewable energy sources such as solar, wind, and hydropower. It also emphasizes energy
efficiency measures to reduce energy consumption and minimize greenhouse gas
emissions.

4. Material Efficiency and Recycling: Green engineering focuses on optimizing material
use and promoting recycling and reuse. This includes designing products and systems that
use fewer materials, selecting environmentally friendly materials, and incorporating
recycling considerations into design and manufacturing processes.

5. Pollution Prevention: Green engineering aims to prevent pollution at the source rather
than treating or managing it after it is generated. It involves implementing cleaner
production techniques, using environmentally friendly materials, and adopting pollution
control technologies and practices.

6. Sustainable Water Management: Green engineering considers the sustainable
management of water resources. It includes water conservation measures, efficient water
use in industrial processes, and the design of wastewater treatment systems to minimize
water pollution.

7. Green Building and Infrastructure: Green engineering emphasizes the design and
construction of sustainable buildings and infrastructure. It involves incorporating energy-
efficient systems, using environmentally friendly materials, optimizing site selection, and
implementing green building certifications and standards.

8. Stakeholder Engagement and Collaboration: Green engineering recognizes the
importance of stakeholder engagement and collaboration. It involves consulting with
communities, policymakers, and other stakeholders to ensure that engineering projects and
solutions align with their needs and aspirations.
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