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Abstract

This article underscores the significance of the mining industry while acknowledging the
detrimental environmental and social repercussions typically associated with
conventional mining practices. This paper introduces the transformative concept of
green mining construction, which seeks to seamlessly merge the mining sector with
environmental stewardship, social responsibility, and economic viability. The article
highlights that the adoption of sustainable strategies within green mining construction
can amplify carbon sequestration effects, concurrently curbing carbon emissions and
bolstering carbon absorption and storage within ecosystems. This holistic approach
serves as a potent weapon against climate change, safeguarding the environment, and
propelling progress towards sustainable development goals.
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1. Introduction

The mining industry occupies a paramount position on the global stage, supplying the raw
materials essential for a multitude of industries and critical infrastructure. However, the
conventional practices of this industry have often been accompanied by alarming
environmental degradation, ecosystem collapse, and complex societal challenges. In response
to these pressing concerns, the revolutionary concept of green mining construction has
emerged. Green mining construction signifies a paradigm shift, with its core mission being the
harmonious integration of the mining sector with imperatives of environmental preservation,
social responsibility, and economic sustainability[1,2]. Within the realm of green mining
construction, a comprehensive suite of sustainable measures comes into play. These encompass
the preservation of vital vegetation, the enhancement of energy efficiency, the adoption of
cutting-edge carbon capture and storage technologies, and the refinement of waste
management practices[3,4]. These measures are not just game-changers; they are catalysts for
the augmentation of carbon sequestration effects (Figure 1). By mitigating carbon emissions
linked to mining activities and concurrently fortifying ecosystems' innate capacity to absorb
and store carbon, green mining construction becomes an instrumental force in the ongoing
battle against climate change[5,6]. It is a vanguard for safeguarding the environment and a
driving force behind the realization of sustainable development goals.

2. Basic Principles of Green Mining Construction

Green mining construction is not just a technical or engineering practice; it is a comprehensive
mindset and management philosophy. Its goal is to minimize the negative impacts of mining
activities on the environment, society, and the economy to the greatest extent possible. It
emphasizes the following key principles: resource preservation, environmental friendliness,
social responsibility, innovation, and technology.
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Figure 1. Environmental impact of mining[7]

3. Mechanisms of Carbon Sequestration in Green Mining Construction

3.1. Vegetation Protection and Restoration

Vegetation represents one of the Earth's largest carbon sinks. Through photosynthesis, trees
absorb carbon dioxide from the atmosphere and store it within their biological structures. In
ecosystems containing vegetation, carbon is stored not only in trees but also in vegetation and
soil, contributing significantly to reducing atmospheric greenhouse gas concentrations[8].
Green mining construction employs measures to protect existing vegetation by limiting the
expansion of mining areas, thus avoiding damage to established plant life. Furthermore, after
the mining lifecycle, restoration efforts involve tree planting and ecosystem rehabilitation in
mining areas. These actions serve to increase vegetation cover, enhance soil quality, and create
new opportunities for carbon sequestration.

3.2. Improved Energy Efficiency

The adoption of clean energy sources, such as solar and wind power, is a hallmark of green
mining construction to meet energy requirements without generating carbon emissions linked
to traditional coal or petroleum-based energy sources[9]. Additionally, green mining places a
strong emphasis on enhancing energy efficiency by employing efficient equipment, intelligent
control systems, and energy-saving technologies[10]. This approach reduces energy
consumption during mining operations, resulting not only in carbon emission reduction but
also in lower operational costs[11].

3.3. Carbon Sequestration Technologies

Carbon capture and storage (CCS) technology represents a formidable tool in the green mining
construction arsenal. It entails capturing carbon dioxide emissions generated by industrial
processes and permanently storing them in underground reservoirs. This strategy prevents
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carbon emissions from entering the atmosphere, thereby curbing greenhouse gas emissions.
Some green mining projects explore the adoption of CCS technology to capture carbon
emissions arising from mining activities. These technologies facilitate the permanent
underground storage of carbon dioxide, thus minimizing carbon emissions and contributing to
net negative carbon emissions, which significantly advance climate change mitigation[12].

3.4. Waste Management

Green mining construction places a pronounced emphasis on reducing waste accumulation.
Employing efficient waste management methods like recycling, recovery, and waste reduction,
this approach minimizes waste accumulation and the associated greenhouse gas emissions
from waste disposal. Beyond carbon emission reduction, waste recycling and processing
benefit the environment by mitigating land and water resource pollution, improving soil quality,
and providing enhanced support for ecosystems, thereby bolstering carbon sequestration
effects[13].

4. Economic and Environmental Benefits of Green Mining Construction

4.1. Economic Benefits

Green mining construction yields a substantial array of employment opportunities across
diverse fields, ranging from engineers and scientists to miners and environmental experts. This
not only addresses unemployment concerns but also elevates the quality of life for local
residents and stimulates regional economic growth. Emphasizing efficient resource utilization,
green mining projects adopt clean energy sources and energy-efficient technologies, enhancing
overall energy and resource efficiency. This, in turn, trims production costs, extends the
operational life of mines, and minimizes resource wastage. Consequently, green mining
construction renders mining projects more appealing, capturing the attention of investors.
With sustainability and environmental responsibility becoming pivotal factors for an expanding
investor base, greater funds are channeled towards mining construction and operations.

4.2. Environmental Benefits

Green mining projects integrate clean energy sources, energy efficiency enhancements, and
carbon capture technologies, resulting in a substantial reduction of carbon emissions
emanating from mining activities. This holds a pivotal role in diminishing greenhouse gas
concentrations, thereby attenuating the pace of climate change and curbing the frequency of
extreme weather events, ultimately safeguarding both human populations and ecosystems.
Moreover, the mining industry assumes a critical role in global carbon sequestration
endeavors[14]. Through the adoption of green mining construction practices, mining
companies can not only curtail carbon emissions but also amplify carbon sequestration efforts,
thereby contributing significantly to worldwide carbon neutrality objectives[15]. Additionally,
the mining sector can pioneer research and application of carbon capture and storage
technologies, driving the widespread implementation of global carbon sequestration initiatives.

5. The Importance of Carbon Sequestration in Climate Change Mitigation

Efforts to continually curtail greenhouse gas emissions are paramount in addressing the global
challenge of climate change. Carbon sequestration, the process of capturing and storing carbon
dioxide from the atmosphere, emerges as a pivotal strategy in this endeavor. It serves as a
powerful mechanism for diminishing greenhouse gas concentrations, decelerating the rate of
climate change, mitigating the frequency of extreme weather events, and safeguarding both
human populations and ecosystems[16]. Within the spectrum of global carbon sequestration
strategies, the mining industry assumes a critical role. By embracing the tenets of green mining
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construction, mining companies can proactively reduce carbon emissions stemming from
mining activities. Moreover, they can significantly enhance carbon sequestration efforts,
contributing substantively to the pursuit of global carbon neutrality objectives. Furthermore,
the mining industry stands poised to spearhead advancements in the research and application
of carbon capture and storage technologies. Through such leadership, it can accelerate the
implementation of global carbon sequestration strategies (Figure 2), underscoring its potential
as a driving force in the worldwide battle against climate change.
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Figure 2. Clusters of keywords[17]

6. Conclusion

This paper underscores the pivotal role of carbon sequestration within the realm of green
mining construction. Green mining projects, through the adoption of a spectrum of
environmentally friendly and sustainable measures—ranging from vegetation protection and
restoration to clean energy utilization, carbon capture technologies, and advanced waste
management—successfully achieve the twin objectives of carbon emissions reduction and
increased carbon storage. This multifaceted approach not only contributes significantly to
mitigating climate change but also ushers in dual economic and environmental benefits.

As global apprehension regarding climate change and sustainability continues to intensify,
green mining construction emerges as a prospective trend within the mining industry.
Companies are progressively directing their efforts toward reducing environmental footprints,
enhancing energy efficiency, and striving for carbon neutrality. Sustainability and
environmental stewardship have evolved into fundamental facets of corporate competitiveness,
alongside meeting regulatory mandates and societal expectations.

In conclusion, we urge further exploration through research and practical initiatives to fully
harness the potential of carbon sequestration within green mining construction. This
encompasses the development of cutting-edge technologies, the refinement of environmental
practices, and the fostering of interdisciplinary collaboration to facilitate sustainable
advancement within the mining industry. Through unwavering commitment to continuous
improvement and innovation, we can more effectively balance the objectives of economic
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growth and environmental protection, thereby delivering sustainable solutions for forthcoming
mining ventures.
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