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INTRODUCTION 
Organic blockers have their place, however UV blockers like TiO2 and ZnO have a number of 

advantages over organic blockers, including nontoxicity and chemical stability. 16 Infusing 

textile substrates with other nanoparticles, such as nanosilver, zinc oxide, titanium dioxide, and 

others, has also been shown to have antimicrobial capabilities. The ultraviolet spectrum 

between 300 and 400 nanometers, which is mostly comprised of the UV A area and the UV B 

region, is where nanoparticles of ZnO and TiO2 show their greatest effectiveness. TiO2 has a 

maximum absorbance that mostly occurs between 290 and 320 nm, while ZnO's maximum 

absorbance occurs between 370 and 385 nm. 17,18 This is a disadvantage that is associated 

with the use of commercial UV blockers. TiO2 nanoparticles have been investigated 

extensively for use as a finish that is resistant to ultraviolet light and antibacterial, but there is 

no evidence to suggest that they have a fire-retardant quality on their own without the addition 

of synergistic compounds. At the same time, ZnO has a very poor chemical stability, while 

TiO2 does not have a large absorption spectrum. Because of their superior antibacterial activity, 

silver nanoparticles have gained significant market share in recent years. 

 
USING NANOPARTICLES 

The use of silver nanoparticles, on the other hand, has the potential to damage the surrounding 

ecosystem and should thus be avoided. The presence of silver in aquatic species, due to the fact 

that silver is a heavy metal, may result in a variety of genetic changes. Afterwards, the 

deposition of silver in the human body may also result in a variety of health problems. Only in 

the realm of antibacterial finishing has the silver nanoparticle been reported to have any effect; 

it does not contain any other features such as fire retardancy or resistance to UV light. 

Therefore, we need to develop a nanoparticle of a metal oxide kind that can provide protection 

from UV rays around 300–400 nm (i.e., it will cover both the UV A and UV B regions), be 

nontoxic so that its deposition on organisms does not cause any detrimental effect to the 

ecosystem, and act also as a finishing agent that can impart multifunctional properties such as 

UV protection, fire resistance, antimicrobial properties, antistatic properties, and self-cleaning 

capabilities, amongst 

Zinc stannate nanostructure is a relatively recently discovered semiconducting metal oxide. It 

is comparable to ZnO or TiO2 and has a band gap that ranges from 3.8 to 4.1 eV (depending 

on the structure of zinc stannate), whereas ZnO and TiO2 have band gaps that are in the range 

of 3.2–3.3 and 3.0–3.22 eV, respectively. 
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UV EFFECT 

18 As UV rays strike these particles, the higher the band gap, the greater the amount of light 

that will be absorbed by the particles. Because of this, zinc stannate is able to cover a greater 

range of wavelengths while the UV absorption event is taking place. It is also known as zinc 

tin oxide, and in comparison to ZnO and SnO2, it has attracted much more attention owing to 

the fact that it has superior optical properties, high electron mobility, high electrical 

conductivity, and great stability. 19 In addition, zinc stannate has been identified as a metal 

oxide that has both antibacterial and fire-retardant properties, making it a potentially useful 

substance. So, the use of zinc stannate on textile may be a highly unique method to discovering 

it as a chemical agent that can provide textile substrates with a wide range of multifinishes such 

as resistance to UV rays, antibacterial activity, and fire-retardant behaviour. The application of 

the finish in the nano form decreases the add-on percentage of the fabric to a far greater degree 

than traditional finishes, which need at least 20–30% additional coating for features such as 

fire retardancy. The nanostructure of zinc stannate has been investigated for use in a variety of 

industries, including gas sensing anode for lithium batteries; catalyst; fire retardant; 

antibacterial; and, most notably, as a dye destroyer owing to the photocatalytic action it has (in 

textiles). 20−24 The multifunctional effectiveness of the same on textile substrate has not, 

however, been the subject of any comprehensive research. Therefore, the primary goal of this 

research context is to investigate its functional effect in order to impart multiple protections of 

textile substrates against harmful UV rays, microorganisms, and fire, as well as to create a self-

cleaning fabric that is capable of removing stains using its own mechanism. 

 
FOUNDATION 

Energy security is the foundation of contemporary communities and economies, and it is 

inextricably bound up with the pursuit of growth, prosperity, and peace. Without the existence 

of this intriguing phenomenon, the progression of human civilisation as a whole simply could 

not have been accomplished. Energy, and our relationship to it, has been so deeply ingrained 

in the development of our contemporary identity. Yet, a point that is both remarkable and 

significant is the fact that ever since people learned how to manufacture fire around 7.7 million 

years ago, the trajectory of energy growth and consumption has been multi directional. This is 

an interesting and crucial feature. If the earliest era indicated a lengthy time of survival and 

sustenance, the age of water power formed agricultural communities and structured family 
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connections within communitarian frameworks. If this is true, then the age of sun and fire 

power marked the beginning of this period. However, the harnessing of wind power pushed 

sailing ships over vast ocean expanses, which led to the discovery of new continents and 

colonial politics, both of which had an impact on the fundamental structures of the current 

global political system. 

DISCOVERY OF ENERGY 

The discovery of steam energy was a significant turning point in the annals of human history. 

This discovery prepared the path for the development of industry, capitalism, and economies 

driven by markets. The beginning of the Electrical Age, the discovery of batteries, and 

subsequently the discovery of electromagnetic induction, the transmission of electricity via 

copper wires, and the creation of electric motors finally resulted in a revolution in the way 

energy was transmitted. The introduction of the nuclear era marked a significant turning point 

in the progression of the production of energy. And just when everybody thought nuclear 

energy was the pinnacle of the energy matrix, two factors emerged as definite direction 

changers that would completely redefine the discourse and narrative on Energy Security. These 

factors were the potential dangers of nuclear power generation, as well as the threat of global 

warming and environmental degradation. 

POSSES GLOBAL WARMING 

The danger posed by global warming has been appropriately labelled as a global crisis of 

serious proportions in the modern era, and nations all over the world have stepped up their 

scientific and technological efforts to locate and harness clean energy resources in the most 

effective and cost-effective manner possible. This study effort is also being done with this 

problem's context in mind as the reason for it. The researchers are concentrating on solar 

energy, which is a resource for clean energy, and they are striving to increase the photon 

collecting efficiency of dye-sensitized solar cells (DSSCs). In order to emphasise the 

significance of this research, it is important to provide a description and evaluation of the 

energy resources that are now available. 

Energy today is broadly classified in to two major categories: 

 Non-Renewable Energy Sources. 

 Renewable Energy Sources. 

NON-RENEWABLE ENERGY RESOURCES (NRER) 

A clear and concise explanation of NRER may be found in Wikipedia. A non-renewable 

resource, also known as a finite resource, is a resource that does not renew itself at a sufficient 

pace for sustainable economic exploitation in meaningful human time frames. Other names for 

this kind of resource are an infinite resource and a non-renewable resource. One example is 

fuel that is generated from biological matter and contains carbon. By the use of heat and 

pressure, the original biological substance may be converted into a fuel such as oil or gas. Non-

renewable resources include fossil fuels like coal, petroleum, and natural gas, as well as some 

aquifers. Other examples of non-renewable resources include: In addition, another kind of 

NRER is represented by metal ores. In spite of the fact that metal ores are readily accessible in 

enormous quantities and could be renewed over a period of millions of years, the supply of 

these ores is more than the demand for them, and they are not renewable in human time frames. 

The use of nuclear energy is one controversial primary source that is associated with this 

category. While nuclear energy in and of itself is a kind of renewable energy, the production 

of nuclear power needs the use of a radioactive fuel that is not renewable. The development of 

more nuclear electricity is linked to the introduction of potentially hazardous radioactive 

pollution and dangers. Certain radioisotopes found in nuclear waste may continue to release 

hazardous radiation for as least 4.5 billion years after they have been created. Because of these 

and other factors, nuclear power remains a contentious and debatable source of energy. The 

scarcity of nonrenewable energy sources is becoming more severe; as a result, experts project 

that the supply of natural gas will be depleted anywhere between 35 and 50 years from now. 

And if the world continues to use oil at its present pace, the world's oil reserves might be fully 
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exhausted over the next 70 to 80 years. The pursuit of renewable energy sources becomes an 

irresistible endeavour under such circumstances as these. 

Even more than the restricted use of NRER, the influence that they have on the environment is 

seen as a worldwide risk in today's society. Burning fossil fuels releases particles into the air, 

water, and land that contribute to environmental pollution. Recent research makes it abundantly 

evident that the burning of fossil fuels throws off Earth's "carbon budget," which is intended to 

maintain a stable level of carbon in the ocean, the ground, and the atmosphere. The carbon 

found in fossil fuels has been underground for millions of years, where it has been sequestered 

or stored. The Earth's carbon budget is thrown off because of the removal of carbon that has 

been stored on the planet and the subsequent release of that carbon into the atmosphere. 

Because of this, temperatures are increasing faster than species can adjust to the change. In a 

similar vein, the combustion of coal results in the emission of a large number of hazardous 

gases and pollutants into the environment. Coal mining may result in the collapse of the earth 

above it, which can then spark subterranean fires that can last for decades at a time. Oil and 

natural gas are both plagued by the problem of producing harmful emissions. The accumulation 

of these factors has resulted in global warming, which in turn has caused climate change, which 

in turn has had devastating effects on the very life of our eco system. It is precisely this 

exigency that has served as a driving force behind the transition towards using renewable and 

sustainable sources of energy. 

RENEWABLE ENERGY RESOURCES 

 Hydroelectric power 

The production of electricity by the use of water is known as hydropower. The water on our 

planet undergoes a continuous cycle that sees it evaporate from lakes and oceans, condense 

into clouds, and eventually fall to the ground as rain or snow before making its way back down 

to the sea level. The water cycle, which is powered by the sun, may be harnessed to create 

electricity or to perform mechanical activities such as grinding grain. Both uses of the energy 

are both possible. The generation of power through hydroelectricity is a tried-and-true method. 

Since the late nineteenth century, it has been generating significant quantities of energy at costs 

that are in line with other similar industries. At the moment, it is responsible for around one 

sixth of the total electrical production of the planet. A very high roundtrip efficiency is provided 

by the energy storage mechanism that hydropower offers. This is a key advantage that 

hydropower has in comparison to other renewable energy supplies. The technique of storing 

the energy results in almost little loss of energy. Because of this, the hydropower plant and the 

reservoir together make up an extremely effective and financially viable system for the storage 

of energy. On the other hand, there are a few drawbacks to consider as well. The enormous 

water reservoir caused a significant quantity of carbon dioxide and methane to be released. 

Mega-hydro projects not only displace indigenous peoples but also cause irreparable harm to 

mountain and forest ecosystems. 

 Wind Power 

Wind is basically created with the temperature changes. We also know that the wind blows 

from a high pressure area to a low pressure area. These changes in the temperature and pressure 

occur due to the difference in the amounts of heat energy received by different areas from the 

sun depending on the earth’s rotation. This energy in the form of wind can be converted into 

electrical or chemical energy, stored in the batteries. The devices used to tap this wind energy 

are windmills. As the wind blows the rotational energy of turbines is converted into electrical 

energy by generators. The process is clean, eco friendly and also renewable. A conservative 

estimate shows that the total available wind power, 75 TW, is more than five times the world’s 

total energy consumption. In contrast to hydropower, currently, only a small fraction of wind 

power has been utilized. However, it is worth reiterating that the growth in installed capacity 

of wind energy conversion systems in the world in the last twenty years has been spectacular. 

This is true for India also. 
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The disadvantages wind energy suffers are comparatively marginal like unpredictability of 

wind and disturbance to wild life in some cases apart from the high cost of installation and 

maintenance. 

 Biomass and Bioenergy 

The direct use of biomass was the primary source of energy throughout the vast majority of 

human history until the advent of the industrial revolution, at which time fossil fuels became 

the predominant form of energy supply. Both the space heating and the cooking were done 

with the use of animal waste, wood, and straw. Light was provided by candles made of whale 

fat as well as oil pressed from vegetables. This circumstance is still considered the norm in 

many of the world's less developed nations. Even in highly industrialised nations, the direct 

use of biomass, such as firewood for fireplaces and wood-burning stoves, is still fairly 

widespread. Bio energy may be generated from almost any biological substance. Agricultural 

wastes, organic wastes, paper waste, and waste from companies that process food all fall under 

this category. Since this kind of waste continues to be created every day and in tonnes, there is 

no possibility that the biomass energy that can be used to make bio fuel will ever run out. 

On the other hand, biomass power is seen as being costly and damaging to the environment 

since it generates large amounts of the greenhouse gas methane, which disrupts the ozone layer. 

In addition, the chopping down of trees, the use of machines, and the transportation of goods 

all require a significant quantity of fossil fuel. 

 Geothermal Energy 

Geothermal energy refers to the energy stored and created inside the earth in the form of 

thermal energy. At times this energy is released to the surface through volcanoes and geysers, 

or is available constantly e.g., through hot springs. There are three main types of geothermal 

energy in use currently: 

CONCLUSIONS 

Direct Use Heating Systems – these use hot water from springs or reservoirs near the earth’s 

surface. 

Electricity from Geothermal Energy – Electricity generation in power plants require water 

or steam at very high temperature. Geothermal power plants are generally built where 

geothermal reservoirs are located within a mile or two of the surface. Thus, these plants use the 

geothermal heat for generating steam that run a turbine to produce electricity. 

Geothermal Heat Pumps – These heat pumps use stable temperatures under the ground to 

heat and cool buildings. Geothermal energy currently generates less than 0.3% of the world’s 

electricity. The negative side is its high installation costs and its inherent inability to scale up 

production. 
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