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Introduction  

Global warming of the Earth's average surface temperature in the wake of the Industrial 
Revolution has overwhelmed the productivity of the ecosystem, and thus negatively affected the 
economy. In addition, human activities such as burning fossil fuels, deforestation, transportation, 
excessive use of electricity and use of aerosols are responsible for increasing the Earth's surface 
temperature. 

In this framework, global warming refers to the long-term warming of the Earth, while climate 
change refers to a wide range of global phenomena that have arisen mainly due to long-term 
warming, which include changes in the frost-free season, precipitation, melting glaciers, and the 
rise in the level of the sea, more droughts, heat waves, hurricanes. Based on the foregoing, it is 
likely that the continuous increases in temperature will increase public concern about climate 
change in the future. 

This paper seeks to highlight the key aspects in the development and innovation to provide many 
important applications of nanotechnology in renewable energy systems. And the application of 
environmental nanotechnology solutions in climate sustainability. This paper provides a 
framework for addressing issues related to nanostructures, to give an overview of the role of 
nanotechnology in improving different sources of renewable energies, and to review current 
challenges to address climate change. This research highlights the role of nanotechnology in 
environmental treatment of pollutants and thus mitigating the impact of climate change. 

Research Hypothesis 

1. Nanotechnology offers the ultimate technical reform attempt for problems that require 
integrated social, economic, and political solutions. Nanotechnology will support a new wave 
of industrial expansion. 

2. The use of nanotechnology can contribute to reducing global carbon dioxide emissions. 
3. The use of nanotechnology contributes to ensuring environmental sustainability and solving 

the climate crisis. 
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Introduction 

Industrialization along with the population explosion in developed and developing countries has 
accelerated the degradation of natural resources on a large scale, eventually leading to climate 
change. Since the environment is loaded with many pollutants and stubborn compounds, 
environmental remediation has become a major cause of concern today. 

Nanotechnology has tremendous potential to provide innovative solutions to a wide range of 
environmental issues. These include improved approaches to reducing pollution, water treatment, 
environmental sensing, and remediation, and making alternative energy sources more cost 
effective; In terms of the unique properties of engineered nanomaterials, these new technologies 
enable them to address environmental challenges in a sustainable way. This paper focuses on the 
environmental applications of engineered nanomaterials in a sustainable environment and 
emphasizes the future opportunities for their application in natural ecosystems. 

Nanotechnology to mitigate the effects of global warming  

Nanotechnology plays a multifunctional role in finding solutions to reduce global warming. 
Nanomaterials have a tremendous ability to absorb greenhouse gases. Nanocomposites are also 
used in the manufacture of lightweight materials for transportation from the use of traditional 
fossil fuels and thus reduce global warming. The nano-catalysts store oxygen and promote 
complete combustion of the fuel, which helps reduce fuel consumption as well as the generation 
of greenhouse gases. In addition, nano-based lubricants and nano-coatings significantly reduce 
engine friction and wear, reducing fuel consumption by up to 2% and thus reducing CO2 
emissions. 

Adopting nanotechnology to mitigate global warming 

Nanotechnology (microparticle science) has emerged as a versatile platform to provide solutions 
to global sustainability issues. At the scientific level, the removal of carbon dioxide from the flue 
gas through adsorption processes requires absorbent materials with high selectivity and capacity. 
These properties are important to reduce the cost of carbon capture and storage. Nanomaterials 
exhibit unique physicochemical properties such as increased reactive surface area; High pore size 
and outstanding electronic, magnetic and optical properties. They can also be used with chemical 
combinations that selectively target greenhouse gases, a major cause of global warming. 

Nanotechnology for clean energy production and energy storage alternatives 

Clean energy refers to non-polluting and environmentally friendly energy sources. The 
inventions in nanotechnology pave the way for the development of new strategies and materials 
applied in the production and storage of clean energy such as hydrogen fuels, photovoltaic cells, 
biofuels, wind energy, ocean energy, and geothermal energy. 
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The impact of nanotechnology to boost the renewable energy industry 

Nanotechnology contribution Fuel type 
Nanotechnology plays a role as a catalyst for hydrogen release and new 
anode catalysts for the electrochemical reaction taking place in fuel cells. It 
is also used to create membranes. Multi-component nanoparticles such as 
core-shell nanoparticles, alloy nanoparticles. 

hydrogen fuel 

Many researchers have exploited nanomaterials for a new generation of 
photovoltaic cells with high conversion efficiencies of solar energy with low 
manufacturing cost. 

photovoltaic cells 

Nanotechnology is involved in the production of biofuels from plants that 
act as catalysts. Several studies have focused on the synthesis of an 
environmentally harmless nano catalyst for biodiesel production from 
animal fats and vegetable oils. 

Biofuels 

Lightweight nanocomposites are used in the manufacture of wind turbine 
blades, which are lighter, highly durable, and resistant to corrosion and 
natural disasters such as lightning, sunlight, rain, and sand. 

Wind energy 
and ocean 
energy 

Nano coatings have shown good results in providing non-corrosive coatings 
in geothermal systems 

geothermal 
energy 

Source: Prepared by the researcher based on previous references 

Seven ways nanotechnology can help combat and halt climate change 

1. Lightweight Nanocomposites - Any effort to reduce emissions in vehicles by reducing their 
weight, and thus reducing fuel consumption could have an immediate and significant impact 
globally. It is estimated that a 10% reduction in vehicle weight corresponds to a 10% 
reduction in fuel consumption, resulting in a proportional reduction in emissions. In line with 
this, there is a growing interest worldwide in exploring ways to achieve weight loss in 
automobiles using new materials such as nanomaterials. For example, the use of lighter, 
stronger, and more rigid nanocomposites can significantly reduce the weight of the vehicle. 

2. Nano coatings - Nanotechnology coatings are a good short-term way to reduce emissions 
and increase clean energy production. 

Examples of nano coatings 

 
Source: Prepared by the researcher based on previous references 

For example, nano-coating layers can be applied to aircraft, making the aircraft smoother, reducing 
drag and also protecting the materials from the special conditions of the environment where they 
are used (instead of traditional bulk metals such as steel).

Since the amount of carbon dioxide emitted by an aircraft engine is 
directly related to the amount of fuel burned, and in this context, 

carbon dioxide can be reduced by making the aircraft lighter.

Moreover, waterproof nano-coatings can also 
improve the energy produced by solar panels, for 

example
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3. Nano catalysts - Nanotechnology has already been applied to improve fuel efficiency by 
incorporating nano catalysts, as it uses nanoparticles to store oxygen to promote complete 
fuel combustion, which helps reduce fuel consumption. 

 
Nano-catalysts 
 

 
4. Nano-structured materials - Thanks to nanomaterials such as silica, many tires in the future 

will be able to have the best energy rating.The features of nanostructured materials are as 
follows: 

Properties of Nanostructured Materials 

 

Source: Prepared by the researcher based on previous references 
 

It reduces CO2 
emissions by 500 
million tons per year 
from trucks and 
other heavy vehicles 
in Sweden alone.

Based on estimates by 
the Swedish company 
Applied Nano 
Surfaces, reducing 
friction can reduce 
fuel consumption by 
about 2%.

In the same regard, 
reducing friction and 
improving wear 
resistance in engine 
and powertrain 
components are 
important in the 
automotive sector.
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5. Enhanced Renewable Energy Sources: Based on that in the battery industry, these 
technologies contribute to increasing the efficiency of electric and hybrid vehicles by 
significantly reducing the weight of batteries. It goes without saying that nanotechnology can 
make a huge difference in many areas, especially in the field of energy where it brings 
significant and possibly surprising performance gains for renewable sources and smart grids, 
allowing intermittent sources such as solar and wind energy to provide a greater share of the 
total electricity supply without sacrificing stable. 

Nanotechnology and renewable energy sources 

 

Source: Prepared by the researcher based on previous references 

6. Nanotechnology sensors: Smart grid sensors can be used to detect problems early, to 
measure the degradation of underground cables or to lower the price of chemical sensors 
already available for transformers.Naturally, it will increase energy efficiency, reduce costs 
to consumers, and increase its effectiveness in combating climate change. 

Desalinationclean water 

Nanotechnology-based solutions can contribute to the long-term quality, availability, and 
viability of water in several ways: 

Treatment and desalination water 

From this point of view, nanotechnology produces a new generation of nano-membranes to 
enable water purification and water desalination more and better means to remove or reduce 
water pollutants. 

New and improved sensors capable of detecting chemical and biological contamination at low 
concentrations can be achieved using nanotechnology. Nanomaterials also make it possible to use 

Nanotechnology 
uses renewable 
energy sources 

in different 
ways : 

Experts have found ways to apply nanotechnology to 
photovoltaic cells, which will produce double or triple 

output solar panels by 2020.

Nanotechnology plays a major 
role in the next generation of 
batteries. For example, coating 
the electrode surface with 
nanoparticles increases the 
surface area, allowing more 
current to flow between the 
electrode and the chemicals 
inside the battery. 

High-performance nanomaterials will enable improved wind 
turbines such as graphene, a one-atom-thick layer of the nano-
engineered mineral graphite that is 100 times stronger than steel. 

Nanotechnology plays a major 
role in the next generation of 
batteries. For example, coating 
the electrode surface with 
nanoparticles increases the 
surface area, allowing more 
current to flow between the 
electrode and the chemicals 
inside the battery. 
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electrochemical analysis, integrating photo response and chemical sensing for biomonitoring 
without the need for complex and expensive instruments and processes. 

Reduce pollution It is worth noting that this includes not only "conventional" pollutants, but also 
waterborne infectious diseases.For example, nanotechnology can provide alternative chlorine-
free biocides in the form of silver, and titanium dioxide catalysts for photo disinfection. 

Nanotechnology applications in water desalination 

 

Source: Prepared by the researcher based on previous references 

The role of green nanotechnology in mitigating climate change 

Green nanotechnology is the specialized branch of nanotechnology that envisions sustainable 
development by means of many applications. Many nanoparticles are increasingly being used in 
many fields, but there is a growing interest in the biological and environmental safety associated 
with their production. Green nanotechnology offers tools and techniques to transform biological 
systems into green methods for the synthesis of nanomaterials, by integrating the principles of 
green chemistry, engineering and microbiology, green nanotechnology can produce safe and 
environmentally friendly metallic nanoparticles that do not use toxic substances in their 
synthesis. 

The advancement of clean technologies for environmental regeneration and sustainable 
development for society is very vital nowadays. Consequently, nanotechnology can help develop 
clean and green technology with noteworthy benefits to human health and the environment. The 
field of nanotechnology is also now being investigated to find possible solutions to manage and 
mitigate water, land and air pollution, as well as to enhance the work of traditional techniques 
that help in remediation of the polluted environment. 

Nanomaterials to combat climate change and reduce pollution 

Scientists around the world are working to develop nanomaterials that can efficiently use carbon 
dioxide from the air, capture toxic pollutants from water and turn solid waste into useful 

Nanotechnology-based 
solutions can also remove 

radioactive waste, as 
titanium nanofibers act as 
good absorbent materials 
for removing radioactive 
ions such as cesium and 

iodine from water.

. Practical applications for cleaning 
already used water include the 
use of iron nanoparticles to 
remove organic solvents in 
groundwater. The nanoparticles 
disperse in the water and degrade 
the solvent without the need to 
pump water from the ground, 
making the method more effective 
and less expensive.
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products. They are also effective and mostly recyclable catalysts. Thus, nanomaterials help 
reduce pollution. 

Scientific 
progress 

Nanoparticles slowing climate 
change 

The beginning of 
the discovery 

One of the most 
recent advances in 
this area is the 
development of a 
nanoscale carbon 
dioxide harvester 
that uses water and 
sunlight to convert 
atmospheric carbon 
dioxide into 
methanol, which 
can be used as an 
engine fuel, 
solvent, antifreeze 
agent and ethanol 
diluent. 

Nanoparticles offer a 
promising approach to this 
because they have a large 
surface area-to-volume 
ratio to interact with 
carbon dioxide and 
properties that allow them 
to facilitate the conversion 
of carbon dioxide into 
other things. The challenge 
is to make it economically 
viable. Researchers have 
experimented with 
everything from metal to 
carbon-based nanoparticles 
to reduce cost, but so far, 
they haven't become 
effective enough for 
industrial scale 
application. 

 To help slow the 
climate-changing 
rise in atmospheric 
carbon dioxide 
levels, researchers 
have developed 
carbon dioxide 
nano harvesters that 
can absorb carbon 
dioxide from the 
atmosphere and 
diffuse it for 
industrial purposes. 
They are simple 
chemical or 
photochemical 
catalysts in nature 
that operate in the 
presence of 
sunlight. 

First explored for 
applications in 
microscopy and 
computing, 
nanomaterials are 
materials that are 
made up of units 
thousands of times 
the thickness of a 
human hair. 
Moreover, tiny 
energy molecules 
pull carbon from 
the air, pigments 
from water and 
sludge from waste, 
and are useful in 
addressing threats 
to the well-being of 
people.our planet. 
 
Jain says the nanoCO2 harvesting machine has a large molecular surface area and captures more 
CO2 than a conventional catalyst with a similar surface area, making the conversion more 
efficient. But due to their small size, nanoparticles tend to clump, making them inactive with 
prolonged use. Jain adds that the fabrication of useful materials based on nanoparticles is also a 
challenge because it is difficult to make the particles a consistent size. Chattopadhyay says the 
efficiency of these materials can be improved further, offering hope for useful application in the 
future. 

Nanotechnology and the climate change crisis 

Nanotechnology is the most visible and useful tool for confronting threats to the well-being of 
our planet. Nanomaterials are gradually establishing the foundations of clean and green 
technologies that can be useful in capturing toxic gases and chemicals from air and water, 
respectively, and dismantling solid waste into non-toxic components. 

Experts, scientists, and innovators are drawing on this expertise to gradually mitigate the process 
of climate change. The extent of progress in this area of research is enormous, and because of 
that nanomaterials are now considered the most reliable and effective catalysts. These properties 
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have spurred a series of new inventions in which nanomaterials play an essential and highly 
integrated role. 

Key areas of research and development in nanotechnology to mitigate the 
effects of climate change 

Nanotechnology by itself will not have a significant impact on climate change, but its 
incorporation into larger systems, such as the hydrogen-based economy, solar technology, or 
next-generation batteries, makes it a profound impact on energy consumption and therefore 
greenhouse gas emissions. 

A recent report commissioned by the UK government shows that nanotechnology has the 
potential to contribute to efforts to reduce harmful greenhouse gas emissions, and thus help 
respond to climate change in a range of areas including: 

1. Development of efficient hydrogen-powered compounds. 
2. Improving photovoltaic cells and the cheapest cost of solar energy technology. 
3. Development of a new generation of batteries and supercapacitors (i.e. devices that can store 

and release electricity at a later time) that can make electric cars more widely used. 
4. Improving the insulation of buildings. 
5. Fuel additives that can enhance the energy efficiency of motor vehicles. In the same vein, a 

recent study conducted by the United Nations Environment Program (UNEP) showed that 
nanotechnology provides important new means to transform energy production, storage, and 
consumption (particularly in the areas of solar energy) and better storage of emission-free 
fuels. Table 1 provides an overview of some of the major areas of scientific research and 
development in nanotechnology relevant to climate change. 

Table 1: Key areas of nanotechnology applications relevant to climate change mitigation 
Wide categories of nanotechnology applications Technology and 

applications 
Hydrogen as an energy source. Hydrogen generation by electrolysis. 
Hydrogen generation from photolysis. Hydrogen fuel cells used in 
transportation (eg cars and buses). hydrogen storage. 

hydrogen economy 
 

Fuel additives to stimulate fuel efficiency and reduce emissions.  
Nano cleaners to improve engine performance. 
Nanostructured coatings for turbines. 

fuel efficiency 

Silicon nanosystems mimic photosynthesis. Encapsulation of 
nanoparticles in polymers. Molecular organic solar cells. Single-walled 
nanotubes in conducting polymeric solar cells 

Photovoltaic cells 
for solar energy 

  
On a procedural level, there is a greater potential for using nanomaterials to develop solar cells, 
practical fuel cells, and environmentally friendly batteries. It goes without saying that in 
technological development the use of nanowires instead of silicon improves the efficiency of 
solar cells. On the other hand, nanomaterials are also used in a hydrogen fuel cell to improve 
hydrogen storage and in batteries to make graphene supercapacitors with a high recharge rate; It 
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is a nano-product with a greater scope in industries and research as it can be used in a variety of 
ways to sustain the environment. 

The developmental and economic effects of nanotechnology 

 

Source: Prepared by the researcher based on previous references 

Furthermore, Below is a summary of nanotechnologies commonly promoted as solutions to the 
energy and climate crisis. In this sense, many of these technologies use nanomaterials or nano 
systems to extend or change the capacity of existing technologies. As with other technologies, 
nano applications are often incorporated into larger systems, for example nano batteries can be 
used in conjunction with nanoscale solar panels. In solar farms, nanocoating’s, insulators, and 
energy storage devices can help store the energy produced. 

Consequently, renewable energy technologies such as solar and wind energy provide important 
opportunities to move away from greenhouse-intensive fossil fuels. However, all renewable 
energy sources have an environmental footprint. Our interest lies in whether nanotechnology 
provides solutions that improve the functionality of existing technologies, the impact of 
nanotechnology uses on technology life-cycle emissions and energy requirements (whether its 
use saves energy or requires more), and the extent to which nanotechnology imposes a new 
environment. 

Innovative methods of nanotechnology in the development of solar energy 

On a procedural level, companies are also selling nanomaterial-based coatings for solar thermal 
storage insulation. It should be noted that there are three main areas in which nanotechnology is 
proposed for use in solar thermal energy: 

 

Nanotechnology has the potential to improve the power and efficiency of 
various devices that are used to monitor and treat environmental pollution 
and produce renewable energy.

It has the potential to provide all the economic, social and environmental 
benefits to humans

It has the potential to reduce human impact on the environment by resolving 
issues related to energy, mitigating pollution and providing a solution to 
greenhouse gas emissions.

Nanotechnology offers tremendous opportunities for environmental benefits 
including clean, efficient and accurate industrial practices to reduce waste; A 
clean and abundant energy source in the form of wind energy and solar cells.

detection and elimination of contamination; reduce greenhouse gases and 
other pollutants from the environment; and remediation of environmental 
damage.
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Developing innovative nano-photonics methods for controlling solar energy 

 

Source: Prepared by the researcher 

In the same regard, one of the main areas in which nanotechnology has provided an advantage 
until recently is the reduction of production costs.Generally, thin-film modules (panel 
assemblies) are cheaper than silicon modules for equivalent power powers. 

How is nanotechnology used in solar cells? 

Nanostructured solar cells play an important role in the fabrication of future generations of 
photovoltaic modules. Nanomaterials have an increasing surface area to volume ratio in addition 
to their novel optical and electrical properties; This allows them to capture more sunlight than 
silicone panels. Several nanomaterials that are incorporated into thin-film solar cells have the 
potential to increase the efficiency of solar cells by absorbing different wavelengths of light at 
the same time, which is not possible with other solar cell systems. 

One of the major potential applications of solar heat nanostructures is the fabrication of CSP 
“receptors” and the development of high solar photo absorption materials and coatings; 
Accordingly, it can operate at high temperatures under highly concentrated flows of solar energy. 
As a result, nano-coating on the surface of the receptors can improve the heat capture and heat 
transfer properties as well as provide corrosion resistance. 

Innovative nanotechnology methods for developing wind energy 

Researchers are trying to use nanotechnology to create stronger, lighter, and more durable 
windmill parts. Nano coating is developed to protect windmill blades and extend their service 
life. The use of nano-lubricants to reduce friction and extend the service life of parts is also being 
investigated. Researchers are beginning to investigate nanoparticles for use in sensing techniques 
to alert damage to wind turbines. 

How is nanotechnology used in wind energy? 

Companies are trying to use nanotechnology to create waterproof coatings that can prevent the 
buildup of ice and moisture on wind turbines; This allows for increased energy production. 
Coatings based on nanotechnology also have the potential to extend the service life of windmill 
blades used in extreme weather conditions, for example at sea. 

Its use in the 
development 
of 
thermoelectri
c (thermo-
electric) 
transformers.

Thirdly   :
They are used 
in thermal 
energy 
storage fluids 
to improve 
their thermal 
properties.

Secondly :
Use in 
coatings to 
improve the 
performance 
of CSP 
receivers.

Firstly :



International Journal on Recent Advancement in Biotechnology & Nanotechnology- Vol. 6, Issue 2 – 2023 
© Eureka Journals 2023. All Rights Reserved. International Peer Reviewed Referred Journal 
 
 

 
 
 Page 11  
  

Nano-lubricants that act as micro ball bearings are also being developed; The researchers hope 
that they will reduce friction and wear in the turbines, making them more efficient and longer 
lasting. 

Innovative nanotechnology methods for developing hydrogen energy 

The “hydrogen economy” is a hypothetical future economy in which hydrogen is the primary 
form of stored energy for vehicles and industrial applications. 

The researchers hope that nanotechnology will help enhance efficiency and lower renewable 
energy costs for hydrogen generation, provide new means of hydrogen storage, increase capacity 
and efficiency, and reduce costs of hydrogen fuel cells. 

Researchers are also studying the possibility of using hydrogen storage nanomaterials and 
nanobatteries to support renewable energy systems or to serve as supplemental energy sources in 
hydrogen cars. It is the most important role of nanotechnology in the development of hydrogen 
fuel cells, electrochemical devices that convert fuels such as hydrogen or methanol directly into 
electricity. 

Nanotechnologies to expand oil and gas extraction 

Nanotechnology offers tremendous potential to the oil and gas industries and is our best hope for 
extending the lifeblood of our current energy resources. Nanotechnology provides numerous 
solutions for mapping new reservoirs, extracting more oil from existing wells, and making our 
fuel use cleaner and more environmentally friendly. 

How is nanotechnology allegedly improving current technology? 

Petroleum industry and government investors hope nanotechnology-based sensors, coatings, 
membranes, and devices will help find new oil and gas reserves, expand the extraction capacity 
of existing wells, reduce extraction and processing costs, and achieve efficiency gains. Nano-
membranes are also being developed to better filter impurities from oil and gas. Other 
applications of nanotechnology in the petroleum sector include: 

Nanotechnology applications in the petroleum sector 

 

Nano coating 
to provide 
improved 
barriers to 
extreme 
weather 
events

Nano-
lubricants to 
reduce 
friction in 
drilling 
equipment

Nanocomposi
tes to 
increase 
strength and 
reduce pipe 
weight

Nanocomposi
tes to reduce 
weight and 
increase the 
strength of 
drilling 
components, 
also enabling 
deeper 
drilling

Nano coating 
to reduce 
corrosion of 
drilling 
components
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Innovative nanotechnology methods for developing nano batteries 

Nanotechnology enables the commercial production of smaller, lighter, longer lasting, and more 
powerful batteries. Most research efforts are directed towards creating more efficient and cheaper 
batteries for electric and hybrid vehicles. The use of nanomaterials for different electronics, to 
increase capacity, reduce recharging time, and discharge stored energy from renewable sources 
such as solar and wind energy devices. It is also hoped that nanotechnology will increase the 
safety of batteries subject to overheating and flammability. 

Innovative nanotechnology methods for developing nano coatings and 
insulators 

Nanomaterials are widely used in coatings that repel dirt and generate "self-cleaning" surfaces 
for structures, household surfaces, and buildings. Other nano coatings are antimicrobial. 
Nanostructured insulation can offer more effective insulation. Some nano-coatings are also used 
for insulation. 

How does nanotechnology improve existing coatings and insulation? 

Windows coated with nanomaterials such as nano-titanium dioxide can repel dirt and self-clean, 
reducing cleaning costs. Nanomaterials are also touted for their antimicrobial properties. Other 
nano-paints can protect buildings and highway structures from dirt, reducing maintenance and 
cleaning. 

Innovative nanotechnology methods for developing fuel catalysts 

Catalysts initiate or speed up chemical reactions without being consumed by them (a process 
called catalysis). Catalysts added to the fuel can cause the fuel to burn completely. This allows 
the combustion engine to maximize energy extraction while reducing emissions. 

Nanofuel catalysts reduce the amount of fuel wasted in the engines of cars, buses and other 
vehicles. Nanoparticles are attractive components in a fuel catalyst due to their increased surface 
area and increased surface reactivity. This can make the fuel catalyst more efficient by using 
fewer catalysts. 

Based on the above, nanotechnology enhances spare parts for aircraft and cars; To illustrate this, 
carbon nanotubes are used to support specialized parts for aircraft and cars, high-performance 
plastics, and in fuel filters and electronic goods. Using ultra-strong, rigid, and lightweight carbon 
nanotubes for car and aircraft parts; They can achieve significant weight savings that reduce fuel 
consumption. 

Research conclusions and recommendations 

The effects of global warming are alarming with a sharp increase in the surface temperature of 
the Earth because of human activities. Increased greenhouse gases from fossil fuels and 
industries are leading to a marked increase in the average surface temperature of the Earth. 
Recent developments in the nanotechnology sector are paving the way for the manufacture of 
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various materials such as MOFs, nano porous materials, nanocomposites, and nano polymers that 
help in reducing greenhouse gases in the atmosphere to reduce global warming. Nano catalysts, 
nanogenerators, and nano sensors aid in various processes such as biofuel production, hydrogen 
production, and fuel cell development to reduce the use of fossil fuels. Moreover, 
nanotechnology can be applied in many ways if it is explored from multiple perspectives. 
However, attention is required in a few areas where research gaps are identified, and they must 
be investigated to discover the full potential of nanotechnology. 

The innovative nano building industry has the potential to enhance the competitiveness and 
climate potential of the environmental sector at the same time and could become a key strategic 
factor for the sector in the future. This paper discussed a wide range of potential 
nanotechnologies applicable in ecosystems with promising climatic impacts, however, most of 
them are at an early stage of development. Which indicates new climate solutions to achieve 
resource efficiency and the adoption of nanotechnology to mitigate global warming and because 
many of them can be applied in renewable energy fields where the climate potential is great. 
However, it is essential to meet the current knowledge gap on climate issues, environmental 
opportunities, and industrial dynamics if green nano building is to move from expectations to 
serious strategic objective for business and policy makers. 
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