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Abstract 

Advanced materials open wide avenues toward solving one of the most serious problems facing the world due 

to pollution by bridging the gap between engineering science and the protection of the environment. This 

review covers the synthesis and applications of novel materials for the reduction of all kinds of pollution-air, 

water, or soil contamination. The work reviewed some of the latest developed materials, such as nanomaterials, 

metal-organic frameworks, and catalytic compounds on their efficiency in the detection, capture, and 

degradation of pollutants. Case studies on air filtration systems, water purification technologies, and soil 

remediation efforts are scrutinised to show the true value of such materials in realistic applications. The article 

also goes on to discuss how the integration of these kinds of advanced materials into engineering practices can 

enhance the efficiency of the relevant pollution control systems while minimizing environmental footprints. 
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This review is intended to provide a perspective on the future of sustainable technologies for pollution control, 

drawing inspiration from material science to environmental engineering. These findings necessitate further 

interdisciplinary research efforts because of pressing ecological crises for elaborating environmentally friendly 

engineering approaches. 
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Introduction 

Increased industrialisation and a surge in population furthered by urbanisation has raised one of the most 

critical challenges that modern civilisation has to face: controlling pollution. Since contamination of air, water, 

and soil poses serious risks to human health and ecosystems, innovative solutions to environmental pollution 

are urgently needed. Engineering science has been an integral part of technological progress for a long time 

and is central to the design and implementation of pollution control systems. However, with the advancement 

of material science, there is now a better way to complement such systems to make them more effective and 

environmental-friendly. Advanced materials such as nanomaterials, metal-organic frameworks, and catalytic 

compounds have now emerged as game-changing tools in environmental conservation by offering enhanced 

capacity in terms of pollution detection, capture, and degradation. 

This paper has reviewed the development and application of various advanced materials in pollution 

control and emphasized the interdisciplinary integration of material science with environmental engineering to 

develop effective and environmentally friendly solutions. From real cases to the exploration of future 

potentials, this study underlines the increasing importance of advanced materials in mitigating pollution and 

protecting the environment. 

Advanced Materials for Pollution Control 

Advanced materials have changed the face of pollution control by offering properties previously unknown that 

enable a marked improvement in the effectiveness of environmental protection strategies. Advanced materials 

are tailored to serve efficiently in a wide range of pollutants in various media, including air, water, and soil. 

Their unique characteristics-large surface area, chemical reactivity, selectivity among others-make them 

indispensable in modern pollution control systems. It is where material science and engineering meet 

environmental conservation through the application of high-tech technologies to minimize pollution and its 

ecological impact. Below, we will explore some of the key types of advanced materials. Each of these materials 

has specific advantages in helping us achieve our goal of minimizing pollution (Chang, 2001; Khanam et al., 

2023). 

Nanomaterials 

Within the context of pollution control, nanomaterials have gained significant interest due to their nanoscale 

dimensions, which present a huge surface area compared to their volume. Consequently, the high surface-to-

volume ratio allows for better interaction between nanomaterials and pollutants than in their bulk states. They 

possess special chemical and physical properties by virtue of which they are effective in many cases at 
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capturing and degrading pollutants at the molecular level. Examples include carbon nanotubes, graphene, and 

metal nanoparticles. Another application for nanomaterials is in air and water filtration to remove heavy metals, 

VOCs, and particulate matter (Knežević & Knežević, 2019). By virtue of their dimensions at the nanoscale, 

they are able to reach deeper into contaminated environments, where they act through adsorption or catalysis. 

Carbon nanotubes, for example, are effective for the adsorption of harmful gases such as carbon monoxide and 

sulfur dioxide. Because of the strong antimicrobial effects of silver nanoparticles, they could be useful in water 

filtration systems. The versatility of nanomaterials in membrane-related applications, sensors, and filters 

enhances their capacity for real-time detection and removal of pollutants by a great margin (Mousa, 2022).  

MOFs 

MOFs are crystalline materials composed of metal ions coordinated to organic ligands, forming highly porous 

structures. But the distinguishing trait of MOFs is that their pore size and surface chemistry can be tuned to 

target particular pollutants. This makes them highly effective in the entrapment of common air-polluting gases, 

such as carbon dioxide, methane, and VOCs (Shakir et al., 2024). MOFs have indeed given great promise in 

air purification systems where high porosity allows for the adsorption of large amounts of gases. They can also 

be applied in gas separation processes, such as CCS, in mitigating the greenhouse gas emissions. In addition, 

MOFs are being researched for their application in water treatment due to their ability to remove contaminants 

like heavy metals and organic pollutants. This makes it a very useful tool not only in industrial uses but also in 

environmental ones due to the fact of their selective adsorption of pollutants on a size and chemical affinity 

basis. The researchers are also exploring hybrid MOFs with more than one type of metal center and organic 

linker that will result in a multifunctional material capable of addressing many types of pollution at once. - 

Catalytic Compounds: Catalysis is a very fundamental process in pollution control; it assists in the conversion 

of harmful pollutants to less toxic or benign species. Some of the catalytic materials have gained a vital role in 

such processes because they reduce the activation energy of the chemical reaction which degrades the 

pollutants (Casini, 2016). Among these, photocatalytic materials-which are activated by light-have become an 

area of intense research. The irradiation of UV light on titanium dioxide produces ROS that degrade organic 

pollutants such as VOCs into harmless byproducts like carbon dioxide and water (Kitagawa, 2014). This 

photocatalytic process has become very effective in air and water purification, degrading pollutants in real 

time. Catalytic converters, widely applied in vehicle exhaust systems, rely on similar principles of action to 

reduce emissions of nitrogen oxides (NOx), carbon monoxide (CO), and hydrocarbons (HCs) by converting 

them into less harmful gases, such as nitrogen and carbon dioxide. Another very promising field involves the 

elaboration of heterogeneous catalysts able to operate in mild conditions and hence attack certain pollutants 

selectively, bringing better efficiency to the pollution control processes with fewer amounts of harsh chemicals 

or extreme temperatures. Advanced functional materials represent the frontier of pollution control technologies 

due to their unique capabilities not accessible through traditional materials. Their versatility, efficiency, and 

adaptability to varied environmental conditions make them a priority in this continued struggle for protection 

and preservation of the environment. As research within these materials continues, so do the applications 

increase; hence, the tools against pollution even become more innovative in many industries. Advanced 

materials are bound to revolutionize the approach to environmental conservation and mitigation of pollution, 

from industrial emissions control down to household air and water filtration systems (Mihelcic et al., 2017). 

Applications of Advanced Materials 

Advanced materials find a real application in pollution control at almost every conceivable level-from air and 

water to even soil. Because of their specific design, these materials are seriously enhancing efficiency, 

effectiveness, and even sustainability within pollution control systems (Mihelcic et al., 2003). From the 
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removal of air-borne toxins to the purification of water and remediation of contaminated soils, advanced 

materials offer unparalleled opportunities to tackle environmental degradation. We look into specific case 

studies and examples below to outline the successful utilization of such materials in critical areas of pollution 

control. 

Air Pollution Control 

Air pollution has grown to be a global health crisis, and all kinds of pollutants, such as PM, VOC, NOx, SO₂, 

and greenhouse gases like CO₂, contribute to respiratory illness, environmental degradation, and climate 

change. Advanced functional material development has grown to become a strong tool for air pollution control, 

enabling much-enhanced filtering efficiency and selectivity toward harmless neutralization of hazardous 

pollutants. 

For instance, nanofibers and catalytic filters have completely revolutionized air filtration system 

trends. The ultra-fine fibers boast extremely high surface areas, and thus their capability to form very tight 

meshes that are lightweight can catch even the smallest-sized airborne particles, including PM2.5 and PM10, 

which easily pass deep into the lungs, causing respiratory diseases. In those cases where air is highly polluted, 

especially in the cases of urban atmospheres, nanomaterials-enhanced air filtration has been already proven to 

reduce the particulate concentrations in the air by a high percentage. 

MOFs will continue to play an important role in the capture and trapping of gases such as CO₂ and 

other VOCs in air-pollution control. The highly porous structure with large surface areas in MOFs makes them 

ideal for air-purifying systems, whereby they adsorb a large variety of gases. More specially, the MOFs 

designed for CCS are integrated into an industrial process flow to trap CO₂ before it becomes released into the 

atmosphere and thus help mitigate strategies against the effects of climate change. It is also effective in 

removing VOCs in indoor air, which is highly important to enhance the quality of the air inside both residential 

and commercial buildings (Cooper & Alley, 2010). 

The role of catalytic materials in air pollution control is no less important, especially in the automotive 

industry. Catalytic converters are commonplace in vehicle exhaust systems, wherein the catalysts involved are 

platinum, palladium, and rhodium. They convert the toxic forms of gases like NOx, CO, and unburned 

hydrocarbons into less toxic ones: nitrogen, carbon dioxide, and water vapor. Recent advances in catalytic 

technologies have increased the efficiency of such converters, making them work at lower temperatures and 

rely less on expensive metals, thus being economically viable and more environmentally friendly. 

Water Purification Technologies 

Water pollution is an issue of priority concern and simultaneously affects the ecosystem and health of the entire 

population worldwide. Industrial discharges, agricultural runoff, and a deficiency in treated wastewater are the 

major pollutants that contaminate fresh water resources with the addition of harmful substances within rivers, 

lakes, and systems of underground water. Advanced materials are playing an essential role in these various 

problems by offering new opportunities to enhance processes for water purification and treatment. 

In particular, nanomaterials have been used to create new types of water filtration and desalination 

technologies. Graphene oxide membranes can be used in a range of filtration applications, removing 

microscopic pollutants such as toxic heavy metals like lead, mercury, and cadmium from water so that it is 

harmless for both humans and aquatic life. Due to nanoscale properties, they practically behave like a super-

selective barrier that allows only water to go through, holding back contaminants. Besides the removal of heavy 
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metals, graphene-based membranes show exceptionally high efficiency in filtering out bacteria and viruses, 

among other pathogens, which makes them quite suitable for both water treatment plants and portable water 

purification gadgets. 

Another significant development has been photocatalytic materials, such as TiO₂. The work on such 

materials used the energy of light to evolve ROS from these materials, which can degrade organic pollutants, 

including industrial solvents, pharmaceuticals, and agricultural chemicals, into less harmful byproducts. 

Photocatalysis represents a kind of green technology for water purification, as it either requires sunlight or UV 

light for the catalytic process to turn on; it thus limits the use of chemical additives and other treatments, which 

are quite energy-intensive. So far, photocatalytic systems have been employed in several wastewater treatment 

plants where they decompose complex organic pollutants that cannot easily be removed by conventional 

methods. 

Another promising area is the use of MOFs for water purification. Because of their easily tunable pore 

size and high surface area, MOFs have become popular choices for water remediation in capturing target 

contaminants. MOFs have indeed been proven to adsorb various common pollutants in many parts of the world, 

such as arsenic, fluoride, and nitrate from groundwater. They are thus capable of targeting specific ions and 

molecules, rendering them a potentially powerful tool for water quality remediation in areas where traditional 

filtration technologies can be less effective. 

Soil Remediation 

Soil contamination, mainly coming from industrial activities, mining, agricultural use, and poor waste 

management systems, can persist in ecosystems, agricultural productivity, and human health for many years. 

Heavy metals, pesticides, and organic chemicals may remain in soils for many decades and hence can be very 

hazardous to plant and animal life. Advanced materials offer effective technologies for cleaning up polluted 

soils by providing novel means to immobilize, degrade, or remove contaminants from the environment. 

Soil remediation using nanoparticles has great potential, especially for the immobilization and 

extraction of heavy metals. Metal nanoparticles include Fe₃O₄ and zero-valent iron, which bind to contaminants 

such as lead, mercury, and arsenic to make them less bioavailable and prevent its leaching into the groundwater. 

These nanoparticles have the added capability of assisting in the extractive process of heavy metals in 

contaminated soils, facilitating their removal for further treatment in a controlled environment. Other 

advantages of the application of nanoparticles in soil remediation include the fact that they can penetrate deeper 

into the soil matrix and reach contaminants that, otherwise, would be out of reach using conventional methods. 

Other classes of materials that contribute to the remediation of soil are Metal-Organic Frameworks. 

MOFs can be engineered by selective adsorption of organic pollutants like polycyclic aromatic hydrocarbons, 

pesticides, and industrial chemicals. The materials could trap the pollutants in their porous structure, limiting 

their dispersion and making their removal much easier. MOFs can also be combined with biological 

remediation methods, such as phytoremediation and bioremediation, by acting through surfaces that support 

the growth of pollutant-degrading microorganisms. Advanced materials integrated into biological processes 

often enhance general efficiencies in soil cleanups. 

Bioremediation, in which living organisms are involved in the process of degrading pollutants, is 

enhanced by advanced material applications. For example, nanomaterials may be used to favorably affect 

conditions for microbes acting upon contaminants within the soil. These materials accelerate such degradation 

processes through increased surface areas that act to enhance microbial activity. Nanomaterials may also 
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facilitate the distribution of nutrients and oxygen within the soil for microbial growth and pollutant 

degradation. 

Advanced Materials Integrated into Engineering Practices 

Advanced materials integrated into engineering practices signal a transformation in the conceptual approach 

to pollution control, pointing toward a more efficient and greener technology. While the environmental 

consequences are becoming grimmer, the scaling up of pollution control has yet to be achieved, and advanced 

materials hold the crucial keys toward this endeavor. Embedding these new material resources into the existing 

engineering system and infrastructure would help improve performance for each of the pollution control 

technologies, further enabling durability with minimal environmental impacts. This strategic combination 

therefore creates new frontiers toward the development of solutions for pollution control that are not only more 

effective but even more sustainable by combining advanced materials with conventional engineering 

techniques. 

Another major, positive impact of the introduction of advanced materials in engineering applications 

is the fact that the efficiency increases without obligatorily rising energy consumption. For example, in air 

filtration, the implementation of nanomaterials-like carbon nanotubes or graphene-based filters-shows a 

dramatic increase of capture efficiencies for particulate matter, volatile organic compounds, and noxious gases. 

They usually have one drawback: either they filter larger particles, or they easily get clogged. As for 

nanomaterials, much finer-sized pollutants such as PM2.5 can be filtered out without increasing the resistance 

to airflow; thus, this maintains the high efficiency of the filtration of a system without any additional energy 

cost. By incorporating nanomaterials into traditional air filters, engineers are able to create hybrid systems 

boasting superior performances with energy efficiency, suitable for industrial applications and residential air 

purification. Advanced materials embedded in water purification systems are equally transformative. Catalytic 

compounds, such as titanium dioxide (TiO₂), have been used to enhance degradation of pollutants through 

processes such as photocatalysis when incorporated into filtration technologies. These catalysts accelerate the 

breakdown of harmful chemicals-pesticides, pharmaceuticals, and industrial solvents-into less harmful 

byproducts, often by using free resources such as sunlight. Some of the advantages of using catalytic 

compounds for water treatment include that they could break down a wide array of organic pollutants otherwise 

difficult to remove by conventional filtration. Integration of advanced materials further minimizes the 

environmental impact of water-purifying processes, reducing the needs for chemical treatments such as 

chlorine or ozone, making them both safer and more sustainable. Beyond air and water filtration, advanced 

materials are being integrated into a host of pollution control technologies to enhance their effectiveness while 

reducing their environmental footprint. In this regard, the concept of using MOFs and nanoparticles in soil 

remediation could be immobilizing toxic heavy metals and organic pollutants or extracting them from the site 

of contamination (Wang et al., 2019). Such materials can be embedded into systems of soil treatment with the 

ability to target certain pollutants with higher efficiency compared to conventional methods of remediation; 

this will reduce time and resources spent on remediation. Advanced materials save site contamination by either 

removing or neutralizing the contaminants to an extent that further environmental degradation is ceased. They 

reduce the transportation of the contaminated soil to facilities away from the site for treatment, which may be 

expensive and risky to the environment. 

Reusability and sustainability are among the major advantages accrued by the incorporation of 

advanced materials into the engineering practices. Advanced materials like MOFs and catalytic compounds 

are designed to be reusable in multiple pollution control cycles. For example, MOFs can be regenerated after 

being saturated with the pollutants; this post-treatment restores their adsorption capacity and prolongs their 
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useful life. It increases the period of cost-effectiveness in pollution control systems and reduces the 

environmental impact of spent material waste. Whereas most conventional systems require frequent filter 

replacements or the use of disposable material, advanced materials contribute to sustainable development with 

a minimum production of waste and lower overall resource consumption (Wang et al., 2019). 

Besides reusability, most of the advanced materials are designed to have eco-friendly properties for 

further sustainability. There is an increasing interest in the usage of bio-based nanomaterials harnessed from 

renewable resources like plant fibers or agricultural wastes in different pollution control applications. Besides 

dual advantages of being biodegradable and nontoxic, these materials find their best applications in areas where 

minimal environmental hurt has to be ensured. The replacement of synthetic materials by bio-based resources 

will be enabling for the engineers to develop pollution control systems in line with the circular economy's 

principle of more resource-efficient use and reduction of waste in all stages of the product life cycle (Wang et 

al., 2019). 

Advanced material-related opportunities for innovation also exist in the design of next generation 

pollution control systems that cannot be realized using conventional technologies. For instance, a self-healing 

material used in infrastructure that is highly exposed to an aggressive environment, such as industrial emissions 

or wastewater, would heal itself independently against damage or wear. Self-healing materials, embedded into 

systems for pollution control, may prolong the lives of these technologies and decrease maintenance costs, 

reducing downtime while making sure performance continues. Generally, the pollution control effort becomes 

far more reliable, with less environmental impact owing to frequent repair or replacement. Yet, there are 

challenges with the integration of new and advanced materials into engineering practices. Among the 

significant challenges, scaling up the production of these advanced materials to industrial requirements remains 

one of the key tasks. Whereas such advanced materials have performed marvelously in laboratory tests, their 

translation into real large-scale applications faces technical, economic, and regulatory barriers. Further research 

and development, along with an interdisciplinary interaction between materials scientists, engineers, and 

environmental policy makers, are leading to the wider usage of such materials in practical pollution control 

systems. 

Future Potential and Challenges 

While the development of material science has provided powerful tools for pollution control, there are a 

number of serious challenges yet to be overcome before the full potential of advanced materials can be realized. 

Besides development and implementation, sustainability over the long term is a broad factor that will influence 

overall widespread adoption and performance for global pollutant remediation. The path ahead, nevertheless, 

is enticingly interspersed with promissory notes on innovation in the area; especially the bio-based, self-

healing, and other kinds of novel materials, which may bring about nothing less than a revolution in this field 

of pollution control systems. 

Scaling Up Production 

In terms of the advance that has to be made regarding the en-masse use of advanced materials for pollution 

control, scaling up their production processes to achieve the desired industrial and environmental relevance 

remains one of the key current challenges. Whereas nanomaterials and MOFs have shown a great deal of 

promise in the lab, methods of large-scale production remain economically prohibitive. Most of the current 

methods of synthesis are rather expensive and resource-intensive, which restricts their extensive use in industry 

on a larger scale. Whereas some of such materials-manufacturing processes are very complicated-for instance, 
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high porosity MOFs with specified structural characteristics-some technical problems would arise that call for 

further research and innovation. 

Overcoming these barriers will involve developing fresh manufacturing methods that would ease the 

overall production process, cut down costs, and not at the expense of material performance. To address some 

of these issues, there is likely to be potential in 3D printing, automated manufacturing systems, and advances 

in material processing technologies. This will go a long way in reducing production costs and improving the 

scalability of advanced materials; thus, industries and governments will be more accepting of these 

technologies in pollution control efforts. Material scientists, chemical engineers, and industrial manufacturers 

should therefore work collaboratively toward scaling up and making the materials to the forefront of 

environmental engineering. 

Safe Disposal and Recycling of Used Materials 

Another critical challenge that has to be met is how to safely dispose and recycle those advanced materials 

after use in applications for pollution control. Many such materials-nanomaterials and catalytic compounds, 

among others-show unique chemical and physical properties, complicating the appropriate methods of 

disposal. Nanomaterials can remain in the environment long after they have served the purpose for which they 

were prepared; they may hence pose ecological or health risks if not appropriately managed. This material 

should not accumulate in the environment and enter into the food chain. It is very important that appropriate 

measures are taken in order to avoid the adverse impact of using these materials. 

Recycling and reusing processes need to be developed for these materials to minimize their impact on 

the environment. Most of these advanced materials are designed for multiple cycles of use and are therefore 

highly sustainable in the long term. When reuse and recycling are not that easy, in the case of such materials, 

efforts should be made to develop either biodegradable or nontoxic alternatives. Biobased nanomaterials and 

polymers made from renewable feedstocks might offer a possible solution to this issue. These materials 

naturally degrade over time, reducing the environmental risks associated with their disposal. Besides this, 

research into the recovery methods of valuable components-such as metals from catalysts-can also help ensure 

that advanced materials become part of a circular economy in which waste is minimal and resources are 

continuously cycled back. Long-term Environmental Fates of Nanomaterials Probably the most critical issue 

that faces the use of nanomaterials in pollution control is their long-term impact on the environment. Owing to 

their small size and high reactivity, nanomaterials can have unintended effects on ecosystems and human health 

if not managed appropriately. For instance, nanoparticles can build up in water bodies, soils, even within 

organisms, thus potentially disrupting biological processes. While nanomaterials are very effective in capturing 

and degrading contaminants, for example, their fate in the environment following use is still not fully 

understood. The ecotoxicological investigation of nanomaterials is thus a necessity to ensure that in advanced 

pollution control, utilization of nanomaterials does not result in creating new environmental problems 

(Alawa et al., 2022). 

Along with the risk assessment study, regulatory frameworks are needed to assure proper use and waste 

management of nanomaterials. International guidelines and standards on production, handling, and waste 

management procedures can go a long way in reducing environmental risk due to nanomaterials and ensuring 

responsible use. By taking the right steps in advance, scientists and policy makers can balance the benefits 

derived from nanomaterials with environmental impacts. 
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Future Directions and Emerging Innovations 

The development of even more sophisticated materials may expand the capabilities of the pollution control 

systems well beyond their current limitations. Fully biobased materials, derived from renewable feedstocks 

such as plant fibers, agricultural residues, and algae, are particularly promising. More interestingly, they are 

biodegradable besides being renewable and hence provide the much-needed opportunity to come up with an 

environmentally friendly alternative to synthetic materials. The bio-based material can, therefore, be designed 

to possess properties similar to those of nanomaterials such as large surface area and reactivity while operating 

effectively in pollution control. In this context, bio-based nanofibers can be used in air and water filtration 

systems with twin advantages of sustainability and freedom from environmental risks associated with 

traditional nanomaterials. 

Another exciting innovation is the development of self-healing material. Material with the capability 

to repair damage or wear over time is generally highly valued in pollution control systems operating under 

harsh environmental conditions. For instance, self-healing coatings for industrial equipment and infrastructure 

could repair cracks or wear brought about by exposure to pollutants and thereby extend the life of the systems, 

with fewer needs for maintenance or replacement. This increases not only the effectiveness of technologies of 

pollution control but also reduces the total ecological load connected with the frequent repair or manufacturing 

of new components (Odilov et al., 2024). 

Besides, there is an increased interest in adaptive materials able to respond to changes in environmental 

conditions. Sometimes called "smart" materials, these materials can change their properties in response to 

external stimuli, such as temperature, pH, or the presence of specific pollutants. Adaptive materials could be 

applied in dynamic filtration systems that would automatically adjust performance based on pollutant type and 

concentration. The resulting effect would be even finer control over pollution, simultaneously reducing energy 

consumption and hence minimising environmental impacts from the process. 

Collaboration, Interdisciplinary Research 

Realizing the actual potential of such advanced materials for pollution control requires further research and 

international collaboration among materials scientists, environmental engineers, chemists, and policymakers. 

Complexities in developing and deploying advanced functional materials require a multidisciplinary approach 

wherein several disciplines come together to address technical, environmental, and regulatory challenges. 

Collaboration with industry and government agencies will also be required to push these technologies forward 

at a global scale. 

Moreover, it enables raising awareness among the general public about the benefits and risks of 

advanced materials. As these technologies become more pervasive, responsible and sustainable use will depend 

on informed decisions by industry stakeholders and the general public. Educational efforts that foster the safe 

utilization of advanced materials in conjunction with their functions to combat pollution will be most important 

for long-term success. 

Conclusion 

Advanced materials find an increasingly important role in pollution control, opening novel routes for topical 

environmental problems. Nanomaterials, MOFs, and catalytic compounds will be the path toward advanced 

engineering practices of the twenty-first century in the pollution control area, moving toward more efficient, 
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greener, and cleaner technologies. This paper has underlined key contributions on air, water, and soil 

remediation efforts through real-world impacts and future potential of these materials. 

This multi-disciplinary collaboration among material scientists and environmental engineers will be 

of absolute essence in the wake of ever-growing demands for effective pollution control strategies in different 

parts of the world. In other words, with new emerging environmental crises, it is expected that jointly they will 

play their role in the design of eco-friendly engineering solutions to help the environment stay healthier for all. 
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