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ABSTRACT 
The report takes a survey of five crucial areas where 

nanotechnology is implied. It includes areas of economy through 
hydrogen, electricity generation with the help of solar cells, fuel 
additives, batteries, and super capacitors, and insulators. In concern 
with fuel additives, with the help of nanoparticle, the efficiency of fuel 
of diesel engines was increased by up to 5 %, which produced about 
three-million metric tons of CO2 in the UK per year. The study also 
cautions that this efficiency of fuel additives also led to the release of 
toxic nanoparticles openly in the environment. Due to small in size, no 
control could be applied to the restriction of the emission of 
nanoparticles. Thus, this exhaust gas proves to be harmful to humans. 
Although a diesel engine, if properly maintained can last up to 
300,000-600,000 miles. In comparison with diesel engines, electric 
engines produce very little efficiency. Solar cells are still a promising 
area in nanotechnology since they have shown the results of a 
decrease in the cost while solar cells were produced and have enabled 
more cell production. 
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1. Introduction
If solar energy meets 1% of the 

demands for electricity then in a year, 
around 1 to 1.5 million tons of carbon 
dioxide could be saved. The solar energy 
incorporated with nanotechnology has 

surely proved to be a boon to some extent, 
also solar cells are reaching out to supply 
most of the electricity demands. They are 
researched out in laboratories to practice in 
the commercial arena. 
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Figure no. 1. Filtration of molecules in Nanotube 
(Source: Lawrence Livermore National Laboratory, 2010) 

Hydrogen and oxygen are alternatives 
when there is no source to produce 
electricity. Some 40 years ago, hydrogen 
played an important role in storing as a fuel. 
It improved the efficiency of storage and 
also helped in developing various methods to 
produce hydrogen. To reduce fuel problems, 
to some extent fuel consuming vehicles are 
replaced by electric cars by using advance 
batteries that can drive up to 1100 miles in 
a single charge. Hence, electric cars are also 
tagged as zero-emission vehicles and have 
proved to be a boon. Also, nanotechnology 
is also used in these batteries in higher 
numbers to reduce the charge time problem 
and allow them to charge faster in a short 
duration. 

Nanotechnology is also used in solid-
walled buildings’ insulation, in Frost & 
Sullivan, and adding effective change that 
helps to reduce the CO2 emission up to 
3 million tons per year (Ahmed, Hyder, 
Liaqat & Scholz, 2019). 

2. How can nanotechnology be used
to help limit climate change? 

Climate change has become a serious 
issue in the past few decades. The reasons 
to be noted for this are changes in solar 
output, depletion of the ozone layer due to the 
production of harmful pollutants, volcanism 
and human activities that have developed 
the threating issue of global warming. 
The greenhouse gases are depleting and 
hence the planet is losing its temperature 
regulation. About 0.56 ºC temperature 
increase is occurring per year. According to 
a survey, 70 % of people think that global 
warming occurred due to no control of 
human activities. If these activities don’t 
come to halt then by 2050, 83 % carbon 
dioxide emission will lead to 11.6 % of 
temperature rise as compared to today’s 
temperature. The challenge for climate 
control is to slow down the rising CO2 
emission in the atmosphere. 
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It is challenging for the government 
and individuals to depend on innovation of 
technologies without sacrificing economic 
growth to help us rescue the climatic 
situation. The takes $7billion+ for the 
industries to project this. The new era of 
molecular manufacturing has sufficient 
quantity for everyone. The innovation of 
nanobots has been a boon to a certain 
extent. They have been the game-changing 
devices. If nanobots shape themselves into 
different devices, then the carbon emitted 
during manufacturing could be reduced 
severely. Another way to reduce emissions 
is by practicing artificial photosynthesis. 
This process comes under molecular 
manipulation. One can also produce 
hydrocarbon fuels with individual molecules 
by taking energy from the sun.  

Graphene behaves as a strong 
nanomaterial, and with the combination of 
2D materials, it has been implied in 
cathodes of the battery. The purpose of this 
change was to increase the storage capacity 
of energy in Lithium-ion batteries. If these 
materials are used for construction purpose, 
then there will be less extraction of resource 
and thus the emission of carbon footprints 
will be reduced.  

Solar panels have also proven to be 
helpful to nanotechnology in helping with 
combating climate change. It is currently 
examined by the Shockley-Queisser limit 
that the efficiency of solar panels is limited. 
The reason behind this is, the bandgap 
present in the silicon semiconductor is not 
aligned precisely with the peak wavelength 
of incoming rays by the sun. These rays 
interact with the matter, this means that the 
matter has to interact with all the airborne 
particles, ozone and several other gases 
present in the atmosphere.  

2.2. Plants boost the carbon uptake 
A new study has found that the 

temperature of the leaf is regulated by the 
plants independently with the help of the 
surrounding temperature of the air. Because 
of this, a trait increases carbon uptakes 

through photosynthesis. This research, 
therefore, helps to predict climate change 
impacts. It combines the theory for leaf 
energy flows with globally distributed 
temperature data. For diverse plants, the 
leaves do not match with the surrounding 
air temperature but thermoregulations 
(Sarfaraz,	 Hussain,	 Sabir, Fekih, Ditta & 
Xing, 2019). 

2.3. Classification and sources of 
pollutants 

Natural resources are being exploited 
for long ago. “Environmentalism” was the 
moment started by Americans to make 
people aware of the environmental crisis. 
Many new processes were found out to 
induce the emission of pollutants. 

2.4. Air pollutants 
The clean air act was passed in the 

year 1970 by the US to check the quality of 
air and stop air pollution. By this act, an 
organization was set called National 
Ambient Air Quality Standards (NAAQS). 
According to the survey done by this 
organization, the commonly found pollutants 
all over the country were categorized. 
These pollutants were termed as criteria 
pollutants and it included ozone, airborne 
particulates, carbon monoxide, lead, carbon 
dioxide, and nitrogen oxide. Then the 
organization focused on challenges caused 
due to air pollutants which included ozone 
are carbon monoxide, airborne toxins, 
sulphur dioxide, airborne particulates, 
indoor air pollutants, and acid deposition 
(Godish, 1989). 

2.5. Ozone and carbon monoxide 
Ozone is formed when 3 naturally 

occurring oxygen atoms are combined 
together. It is produced when sunlight 
triggers chemical reactions between the 
gases occurring in atmosphere and 
pollutants such as Volatile Organic 
Compounds (VCOs) and nitrogen oxides. 
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2.6. Acid decomposition 
It is a serious environmental crisis 

occurring in the world. When coal is 
burned, sulphur dioxide is emitted in the 
atmosphere. When these sulphur dioxides 
interact with nitrogen oxides emitted by 
motor vehicles, it gives rise to acid 
decomposition. During rain, these 
decompositions fall on the Earth in the form 
of acid rain (Nakamura, 2018). 

2.7. Water pollutants 
Water pollutants destroyed the 

aquatic and marine ecosystem. People also 
lost the source of aesthetic water supply. 
Basic sources of drinking water such as 
groundwater, tap water, surface water, are 
contaminated due to pollution. Many 
reports were reported with the problem of 
contaminated wells. These pollutants 
affected humans, plants, animals and also 
affected internationally (Motte, Vanneste & 
Beekman, 2019). 

2.8. International effect 
In Japan, contamination of seawater 

with organic mercury was accumulated in 
fishes that were consumed by humans these 
lead to a severe human neurological disorder 
called Minamata disease e.g.: a pregnant 
woman who ate these fishes gave birth to 

infants who were severely impaired with 
neurology (Mattsson, Hansson & Cedervall, 
2018). 

Nowadays fullerenes, nanometre 
scaled particles, and carbon nanotubes are 
incorporated to produce composite 
materials that improved electrical 
conductivity and catalytic activity. It also 
has self-cleaning capability and 
antimicrobial properties. Today, 
nanoparticles are also widely used in 
slurries that are used for polishing 
semiconductor chips. Researches are still 
focusing on making tiny bacterium size 
devices and machines called nanobots that 
will be used to repair clogged arteries, kill 
cancer cells and even fire cellular damage 
that one causes due to aging. Nanobots will 
also have functions for fighting wide-body 
bacteria and viruses (Hull & Bowman, 
2018; Koliou et al., 2018). 

2.9. Nanomaterials and reduced 
pollution: 

Nanomaterials have helped in 
mitigating pollution since they are efficient 
catalysts and can mostly be recyclable. 
Nanotechnology plays an economical role 
in commercialization and can completely 
replace present-day technologies. 

Figure no. 4. Size of Nanoparticles 
(Source: Kumar, 2019) 
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Nanomaterials are also used to clean 
the oil spilled in large water bodies. 
Researchers have invented a Nano sponge 
that is reusable to remove oil from 
contaminated seawater.      

However, when the question comes 
up of cleaning the oil spilled seawater 
spread over miles, this technique has to be 
given a thought. A large synthesis of 
nanomaterials is required to practice this 
technique. Although scientists have still 
come up with solving this problem and can 
execute the ideas with the help of industrial 
partnerships and sufficient research.  

2.12. Accelerating digestion 
The application of nanotechnology is 

also found in the area of managing organic 
waste that becomes a significant reason for 
pollution if it’s not handled properly. A 
large amount of biodegradable waste is 
generated by the agricultural farms and 
food industries and nanomaterials are used 

even here to manage it properly. 
Biodegradable waste is treated by using the 
oldest method of dumping into digester 
tanks. The anaerobic microbes filled in 
these tanks, consume the material and 
convert them into biogas fuel and solids. 
Then they are used as fertilizers. The major 
drawback of this method is that digestion 
takes place in a slow manner. But later it 
was discovered that when metal oxide 
nanoparticles were added to food waste 
digesters, the amount of biogas fuel was 
doubled as compared to digesters with did 
not contain these particles. The sludge of 
anaerobic digestion can be accelerated with 
the help of Nanoparticles thus it becomes 
efficient in duration and enhances the 
production of biogas. 

The advantage of Iron oxide metal 
particles is that they are non-toxic, and can 
accelerate the rate of degradation without 
being harmful to the surrounding (Koliou et 
al., 2018). 

Figure no. 6. Nanoparticles in accelerating digestion 
(Source: Managing nanoparticle waste in sewage, 2009)       
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2.13. Conventional and nano-
technology-based methods 

Variability in climate change such as 
increasing temperature, irregular rainfall 
patterns, variability in seasons is also 
impacting diseases caused by mosquitoes 
such as malaria, dengue fever all over the 
world. Human health organization has 
estimated that about 1 million deaths occur per 
year by these vector-borne diseases. The green 
approaches are practiced to eradicate such 
diseases and save humans without harming 
the environment. These include both 
conventional (chemical, biological, environ-
mental, mechanical, etc.) and nanotech-
nology-based (liposomes, polymer-based 
nanoparticles, and non-suspensions) for the 
eradication of mosquito-borne diseases 
(Keniger, Gaston, Irvine & Fuller, 2013). 

2.14. Reducing the impacts of 
greenhouse gases 

The effects of greenhouse gases are 
caused when gases such as methane (CH4), 
carbon dioxide (CO2) and chlorofluorocarbon 
(CFCs) trap the heat in the atmosphere. 
These effects are causing the rise in Earth’s 
temperature by 1.5-5 ºC per year which has 
led to the rise of sea levels up to 50cm and 
also an increase in global rainfall and 
climate change (Sridharan, 2018). 

2.15. Agri-tech revolution with 
challenges and opportunities for 
nanotechnology 

Nanotechnology is providing to be an 
important driven in the Agri-tech revolution 
and is practicing a more sustainable and 
efficient agriculture system including food 
security (Willett et al., 2019). 

2.16. Emerging technologies to 
climate change 

The second-largest contributor 
methane (CH4) results in an anthropogenic 
change in the climate. Since the pre-
industrial time, the emission of methane has 
tripled and is rising rapidly. The fact is that 
the population growth is directly proportional 
to food production, generation of energy 

and waste management. The effective 
abatement is largely restricted in high 
concentration sources which include landfills 
and anaerobic digesters. CH4’s emission 
profile is not represented by these factors 
(Pratt & Kevin, 2018). 

2.17. Nanotechnology tackling global 
water challenges 

To supply water that is harmless, pure 
and in adequate quantity is the global 
challenge. The treatment of water and 
desalination of water technologies remains 
ineffective in removing the trace of 
contaminants and the deployment of water 
treatment systems globally. Nanomaterials 
have made up for these technological 
shortcomings. The application of 
nanomaterials is being carried out for safe 
purification of water through nanotechnology 
(Mauter et al., 2018). 

2.18. Enhanced photocatalyst CO2 
reduction 

The dual co-catalyst photocatalytic 
system of RuO2 and Au nanoparticles 
(NPS) was introduced in three dimensions 
of internal and external surfaces. The final 
photocatalyst of the hierarchically ordered 
TiO2-SiO2 (HTSO) framework was denoted 
as Au / HTSO. The optimal performance is 
shown by (CO2PR) and Au / HRTSO (0.8 
%) in CO2 photocatalytic reduction. The 
yield of methane is twice than that of 
Au/HTSO or HRTSO i.e. (0.8 % weight of 
the total percentage of RuO2). This advance 
configuration promotes transfer efficiency 
and enhances the performance of CO2PR 
which brings more yield of methane and 
solar light stimulation is eradicated (Dong, 
Hu, Xing & Zhang, 2018). 

3. How safe are nanoparticles for
human health? 

Although nanoparticles have the 
potential in solving up the environmental 
crisis up to some extent, they have been 
questioned for human health safety. 
The small size of these particles can result 
in a major drawback for human health. 
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The evaluation of long-term effects 
has not been done yet. Researches come to 
a probability that the emission of 
nanoparticles in the free state from the 
emitters can be harmful to human health. 
The National Institute of Environmental 
Health Sciences, US and other research 
centres are funding for this evaluation and 
are trying to figure out how safe are 
nanoparticles on human health and the 
environment. They are trying to predict the 
effects of nanoparticles with the help of 
models. If these raised concerns deal 
adequately, nanomaterials could change the 
planet entirely and will help us in coping 
with environmental challenges in the 
coming years (Rai & Biswas, 2018; 
Fabianoa, Reverberi & Varbanov, 2019). 

4. Conclusions
On 1st January 2018, it was 

investigated that 420 gigatons of carbon 
dioxide are remaining on the planet from 

780 gigatons, as surveyed in 1990. Till the 
start of 2019, the CO2 number was reduced 
to 350 gigatons. With this emission levels, 
the remaining CO2 will be entirely depleted 
within 8.5 years. The amount of oxygen 
present on earth is 1,200,000 billion metric 
tons (1200 gigatons) which will last up to 
400 years. 

 CO2 regulates the earth’s temperature 
is heavier than oxygen. It covers the fire 
like a blanket and traps heat. The amount of 
oxygen present on earth is 1,200,000 billion 
metric tons which will last up to 400 years. 

The liquid portion of CO2 that acts as 
a coolant in the atmosphere becomes gas, 
and due to the absorption of the latent heat 
of vaporization, the further portion of solid 
CO2 forms snow. Hence, nanotechnology is 
found to play a crucial role in stabilizing 
the serious climate change problem, if used 
properly. It can definitely be said that the 
next big thing is really small.  
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