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Abstract: Glauconite, a potassium-rich green mineral of the mica group, has gained increasing importance in 
modern science and industry because of its multifunctional properties and diverse applications. Traditionally known 
as a sedimentary mineral in marine deposits, glauconite is now recognized as a valuable resource that bridges 
agriculture, industry, environmental management, and medicine. This article provides an in-depth analysis of the 
main directions of glauconite utilization, showing how these fields are interconnected, and demonstrating its role 
in sustainable development and interdisciplinary innovation. 
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INTRODUCTION:

Glauconite is a hydrous iron potassium phyllosilicate 
mineral of the mica group, distinguished by its 
characteristic green color and fine-grained texture. It 
forms primarily in marine sedimentary environments, 
especially in sandstones and shales, and has long 
attracted the interest of geologists for its 
stratigraphic significance. However, beyond its 
geological role, glauconite has emerged as a mineral 
of considerable practical value in agriculture, 
environmental engineering, industry, and medicine. 
Its multifunctional character makes it a prime 
example of how natural resources can contribute to 
both technological progress and ecological balance. 

The significance of glauconite lies in its unique 
physical and chemical properties. With a potassium 
content typically ranging between 5–12% K₂O, it is a 
natural source of slowly available potassium, 
essential for plant growth. Its high cation-exchange 
capacity enables it to adsorb various pollutants, 
including heavy metals and radionuclides, which 
explains its growing role in environmental 
remediation. Furthermore, its layered silicate 
structure gives it thermal and chemical stability, 
qualities that make it valuable as an additive in 
construction materials. At the same time, its fine 
granularity and mineral composition support its use 
in balneology and cosmetics [5, 289-300]. 

When analyzing glauconite, it is crucial not to 

separate its applications into unrelated categories but 
rather to explore how these directions complement 
and reinforce each other. Agricultural use, for 
instance, connects directly with environmental 
applications, since improving soil fertility also helps in 
the rehabilitation of degraded ecosystems. Similarly, 
its role in construction links with sustainability, as 
adding glauconite to cement not only strengthens 
materials but also promotes the use of natural, eco-
friendly additives. Therefore, this study aims to 
present a comprehensive analysis of glauconite’s 
main applications by showing their interconnections 
and underlying multifunctionality. 

The agricultural value of glauconite has been 
recognized for more than a century, yet its 
significance has grown substantially in the era of 
sustainable farming. Unlike conventional fertilizers, 
which release nutrients rapidly and often lead to 
leaching and environmental degradation, glauconite 
provides a slow and steady supply of potassium. This 
quality is particularly valuable for crops with long 
growing cycles, such as wheat, maize, and fruit trees. 
By ensuring a continuous nutrient supply, glauconite 
not only supports plant health but also reduces the 
frequency of fertilizer application, thereby lowering 
agricultural costs. 

Moreover, glauconite contributes to soil 
improvement beyond nutrient enrichment. Its 
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structure enables it to increase the cation-exchange 
capacity of soils, which enhances their ability to retain 
essential nutrients and water. This effect is crucial in 
sandy and degraded soils that typically lack fertility. 
Research in Central Asia, for instance, has 
demonstrated that applying glauconite-based 
fertilizers significantly improves soil texture and 
reduces erosion risks. Consequently, the mineral 
plays a dual role: it nourishes crops while 
simultaneously restoring soil ecosystems, thus 
contributing to long-term agricultural sustainability. 

Importantly, glauconite aligns with the goals of 
organic and ecological farming systems. Since it is a 
naturally occurring mineral and releases nutrients 
gradually, it complies with the standards of organic 
agriculture in many countries. Farmers who seek to 
minimize synthetic chemical inputs increasingly adopt 
glauconite as part of their fertilization strategies. In 
this way, glauconite bridges traditional agricultural 
practices with modern sustainability goals, 
embodying the shift towards resource-efficient 
farming [2]. 

Beyond agriculture, glauconite demonstrates 
remarkable efficiency in environmental protection, 
particularly in water treatment and soil remediation. 
Its porous structure and high sorption capacity allow 
it to trap harmful substances such as lead, cadmium, 
zinc, cesium, and ammonium ions. This property has 
been widely exploited in wastewater treatment 
plants, where glauconite-based filters serve as cost-
effective alternatives to activated carbon and 
synthetic ion-exchange resins. 

One of the most significant areas of application is the 
removal of radionuclides from contaminated water. 
Due to its layered structure and affinity for cesium 
and strontium, glauconite has been used in regions 
affected by nuclear accidents and radioactive 
pollution. For example, in areas surrounding 
Chernobyl and Fukushima, glauconite was deployed 
in remediation projects aimed at reducing radioactive 
contamination in soils and water bodies. The success 
of such applications highlights the mineral’s 
importance not only in industry but also in global 
ecological safety. 

Furthermore, glauconite can be applied in the 
rehabilitation of polluted soils, where it immobilizes 
heavy metals and prevents their migration into 
groundwater. By stabilizing contaminants, it helps 
restore the ecological functions of damaged lands, 
making them safer for agricultural use and human 
habitation. Thus, glauconite acts as a natural 
mediator between environmental degradation and 
recovery, showing how a single mineral can 

contribute to large-scale ecological restoration. 

In addition to its environmental benefits, glauconite 
has industrial significance, especially in the 
production of construction materials. When 
incorporated into cement, ceramics, or composites, 
glauconite enhances the durability, chemical 
resistance, and thermal stability of the final products. 
These properties are attributed to its silicate 
framework and iron content, which interact 
beneficially during the high-temperature processes of 
cement production. 

In cement technology, glauconite improves binding 
properties and reduces porosity, which increases 
resistance to water penetration and aggressive 
chemicals. This makes it particularly useful for 
structures exposed to harsh environments, such as 
bridges, dams, and industrial facilities. Similarly, in 
ceramics production, glauconite contributes to color 
variations, strength, and thermal resistance. It has 
also been tested as a filler in polymer composites, 
where it improves mechanical properties while 
keeping costs relatively low. 

From a sustainability perspective, the use of 
glauconite in construction aligns with the principles of 
resource efficiency. By substituting or reducing the 
need for synthetic additives, glauconite lowers 
production costs and decreases environmental 
footprints. In this sense, its application in industry is 
not only technologically beneficial but also 
environmentally responsible, reinforcing its 
multifunctional character. 

Another important direction of glauconite utilization 
lies in medicine and cosmetics. Due to its mineral 
composition and fine-grained texture, glauconite has 
been traditionally used in therapeutic muds and 
balneology. Such applications are particularly 
effective in treating joint diseases, arthritis, metabolic 
disorders, and skin conditions. The mineral’s ability to 
retain heat and release microelements during 
therapy makes it valuable in spa treatments and 
natural medicine. 

In the cosmetic industry, glauconite appears in 
scrubs, masks, and cleansers. Its gentle abrasive 
properties allow it to remove dead skin cells without 
irritation, while its microelement content nourishes 
the skin. Moreover, glauconite’s adsorptive qualities 
make it suitable for detoxifying cosmetic products 
that aim to cleanse impurities and excess oils. Thus, 
beyond its technical and agricultural functions, 
glauconite directly contributes to human well-being 
and healthcare, demonstrating its versatile value [4]. 

When analyzing the multiple directions of glauconite 
use, it becomes clear that they are not isolated but 
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interconnected. Its ability to exchange ions underlies 
both its agricultural role in nutrient supply and its 
environmental role in pollution control. Similarly, the 
thermal and chemical stability that makes it valuable 
in construction materials is closely related to its safe 
use in cosmetics and medical treatments. 

This interconnectedness highlights the concept of 
multifunctional natural resources, where a single 

mineral can simultaneously contribute to food 
security, clean water, sustainable infrastructure, and 
human health. In the framework of sustainable 
development, glauconite represents a resource that 
integrates economic growth with ecological 
responsibility. By connecting agricultural 
productivity, environmental protection, industrial 
innovation, and healthcare, glauconite exemplifies 
the circular use of natural resources. 

Table 1. Main Directions of Glauconite Utilization 

Field of 

Application 

Main Function Key Benefits 

Agriculture Slow-release potassium 

fertilizer 

Enhances soil fertility, prevents 

nutrient leaching, restores degraded soils 

Environmental 

Protection 

Sorbent for heavy metals and 

radionuclides 

Purifies water, stabilizes polluted 

soils, aids ecological restoration 

Construction & 

Industry 

Additive in cement, 

ceramics, and composites 

Improves durability, thermal 

stability, chemical resistance 

Medicine & 

Cosmetics 

Component of therapeutic 

muds and skincare products 

Treats skin/joint disorders, provides 

microelements, supports wellness 

CONCLUSION 

The analysis of glauconite utilization demonstrates 
that this mineral is not merely a geological curiosity 
but a multifunctional resource of global significance. 
Its agricultural role ensures sustainable nutrient 
management and soil recovery, while its 
environmental applications provide solutions for 
water purification and pollution control. In industry, 
glauconite enhances the quality of construction 
materials, and in medicine and cosmetics, it 
contributes directly to human health and well-being. 
Crucially, these directions are interconnected 
through the mineral’s unique properties, which 
simultaneously serve natural and technological 
needs. By integrating its functions across multiple 
fields, glauconite emerges as a bridge between 
nature and modern society. Its responsible and 
innovative use can support sustainable development, 
improve resource efficiency, and promote ecological 
balance.  
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