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ABSTRACT

In the Recent times, global climate change hasgasgreat danger to humanity. It is any identifealshange in the
worldwide climate that has occurred over decadesnore. In this modern time, researchers have ifiedtiGreen
House Gases as the cause of global climate cha@geen House Gases are from natural and anthropageni
sources. The industrial revolution of 2@entury to a very large extent has contributedttte warming trend.
Climate model projections indicated that during @ikst century the global surface temperature igljiko rise a
further 0.3 to 1.7 °C for their lowest emission®rsrio using stringent mitigation and 2.6 to 4.8 f@ their
highest. Reducing Green House Gas emission requg¢s change the way we generate electricity, beaahhomes
and our means of transportation. These changesudiecigeneration of green energy through renewabkrggn
sources, using green nano technologies, less cailemsive fuels/more energy efficiency and carbapture/
sequestration.
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INTRODUCTION

1.1 CLIMATE CHANGE

Climate involves the average weather condition evlemg period of time [1]. The main componentsveaither are
amount of incoming solar radiation, the amount aft-going radiation from terrestrial surfaces (aked
atmospheric temperature, humidity and rainfall. Baloclimate change occurs when there is persigtentation
over a long period of time from the average vakfethe aforementioned parameters of the climathefEarth and
the climate becomes unstable and unpredictable.

In recent times, scientific understanding of globarming has increased. In 2014, IntergovernmeRgalel on
Climate Change (IPCC) reported that scientists weoee than 95% certain that global warming is nyob#ing
caused by increasing concentrations of greenhcasesg GHG) and other human (anthropogenic) aesvif,3,4].
Furthermore, climate model projections summarizethe report indicated that during the 21st centheyglobal
surface temperature is likely to rise a further @.3..7 °C (0.5 to 3.1 °F) for their lowest emis@acenario using
stringent mitigation and 2.6 to 4.8 °C (4.7 to &% for their highest, [5]. These findings have teecognized by
the national science academies of the major inidiliged nations, [6] and are not disputed by angrddic body of
national or international standing, [7].

Generally, it is caused by changes in the atmosptesulting from either natural (volcanoes, pla&tdnics, solar
changes etc) or anthropogenic sources such ag foskiburning, urbanization and industrial actiedt etc. The
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main force driving climate change today is globarming, [8]. In more than 4,000 academic paperdighdd over
20 years, 97% agreed that climate change is ardbesyc, [9]. This is the persistent significant increase in
atmospheric temperature due to accumulation ofnfpagse gases in the lower atmosphere. These gadaedd
carbon dioxide, methane, nitrous oxide, troposghezione and chlorofluorocarbons. Methane is prodiucainly
from rice paddles, ruminants, marshes and nataslkegploitation. Its concentration in the atmosphglincreasing
at a rate of 1.1% per annum and its injection theatmosphere is about 400 million tonnes per. yi@rous oxide

is produced from hydro carbon. Chlorofluorocarbamdely used in refrigerators cause progressiveatipi of the
ozone layer which shuts out dangerous ultravicdgs rfrom penetrating the atmosphere and reachiageénth
surface. Ozone layer depletion has created a mokhd ozone layer over the Arctic region, allowimgssive
increase in solar radiation reaching the atmosptedevarming it, [14].

CO, is produced from increased industrial activity fibsfuel burning) and other activities such as ceme
production and tropical deforestation. Unless tmeoant of CQ and other greenhouse gases entering the
atmosphere is reduced dramatically, scientistsigtexti that the temperature of the earth will camtinio rise. This
rise in temperature will cause the climate to cleazuigd the impact felt on the environment.

1.2 IMPACT OF CLIMATE CHANGE

Climate change is a monster that threatens humiateage in this present time. Global sea levelrbas to about
17 centimeters (6.7 inches) in the last centurye Wdte of rise in the last decade is nearly dothe¢ of the last
century [11] The three major global surface tempeeareconstructions show that the Earth has wasimen: 1880
[12]. Most of this warming is since 1970s, with th@ warmest years having occurred since 1981. lihef20
warmest years occurred in the past 12 years [18§ 2Z000s witnessed a solar output decline resultingn
unusually deep solar minimum in 2007-2009 and stiiface temperature continues to increase [14% ifbreased
heat is much absorbed by ocean with the top 70@mnetf ocean showing warming of 0.302 degree Faleien
since 1969 [15]. The Greenland and Antarctic ioeehdecreased in mass. Data from NASA’s Gravity Reppand
Climate Experiment show Greenland lost to be 15050 cubic kilometers (36 to 60 cubic miles) of & year
between 2002 and 2006 while Antarctica lost ab&2 dubic kilometers (36 cubic miles) of ice betw@®02 and
2005. The extent and thickness of Arctic sea icedexlined rapidly over the last several decad@ks {3laciers are
retreating almost everywhere around the world idiclg in the Alps, Himalayas, Andes, Rockies, Alaakd Africa
[17]. The number of record high temperature evanthie United State has been increasing while timabers of
record low temperature events has been decreasiog $950. The U.S. has also witnessed increasingpers of
intense rainfall events [18]. Since the beginnihghe industrial revolution, the acidity of surfaceean waters has
increased by about 30 percent [19,20]. This in@ésashe result of anthropogenic activities thattemmore carbon
dioxide into the atmosphere and hence more beiagrbabd into the oceans. The amount of carbon déoisorbed
by the upper layer of the oceans is increasingdmy?2 billion tons per year [21, 22].

These changes in climate system lead to the inergmshe frequency and intensity of the worldwidentdo,
hurricanes, sand storms, dust storms and oceaesu@ipanging temperature and rainfall patterns hawaght
about intensification of desertification and drotuglith adverse consequences on health, water guald quantity,
agriculture/food security and famine, air pollutisocial dislocation and infectious diseases. IgeNa climate
change induced submergence is already taking plaoany parts of the country.

1.3 Mitigation and adaptation.

Various methods could be used to mitigate the effeclimate but here we are interested in theiappbn of nano
technology and this is achieved through the follgunethods.

a.Reducing energy consumption by employing more ieffictechnologies that minimize use of fossil fuels
b.Adopting technologies that utilize renewable eneagg energy storage technologies

c.Addressing carbon management issues through thatreasequestration and conversion to useful prisdu

1.3a. Reducing Energy Consumption by Employing more Efficient Technologies that Minimize the use of

Fossil Fuels.

The major impact of nanotechnology on the energyosés to improve the efficiency of present daghteologies in
minimizing the usage of fossil fuels. This is asiei@ through the following methods; (i) Reductiortlie sizes and
weights of engine and vehicle parts. This contebub the decrease in fuel consumption which ca&e bgnificant
global impact because reduction in fuel consumpgauwls to reduced emissions. It is estimated ti@04 reduction
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in weight of the engine and vehicle parts correggoto a 10% reduction in fuel consumption, leadioga

proportionate fall in emissions, [23]. Going bysttdevelopment, there is worldwide growing inteiiaséxploring

means of achieving weight reduction in automob#éesl stationary sources through the use of nanoriaate
Polymers like thermosets, thermoplastics, elastemetinforced with colloidal silica, nanoclay andnotubes are
promising materials. Nanocatatalysts are used tordwe the efficiency of fuel products used in costin

engines. Enercat, a third generation nanocatabseldped by Energenics, uses oxygen storing ceuide

nanoparticles to promote complete fuel combustiamch helps in reducing fuel consumption, [23]) ®educing
friction can lower the fuel consumption by about 2%d result in cutting down carbon dioxide emissiby 500
million tons per year from trucks and other heaepicles. An estimate made by a Swedish companyslioat

nano based lubricants and nanocoatings can significreduce coefficient of friction and this isifg introduced
in the market [23].

1.3b Adopting technologies that utilize renewable energy and ener gy storage technologies

The task ofsaving the environment from the disaster of climelteange is a collective responsibility and calls for
adopting technologies that utilize renewable eneaggl energy storage technologies like biomass,uéisf
hydrogen fuel, fuel cells, solar panels and collext Current solar cell technologies are mainlyebdasn silicon
(single or polycrystalline silicon) which is verxgensive to manufacture and have limited efficieridye use of
organic or plastic thin film solar cells is a chedfernative; mainly based on nanoparticles angrpets and are
now being used to manufacture flexible solar panElte material requirement is much less than thiatilizon
wafers and hence, costs effective. Flexible sutestrachnology also enables use of continuous natgssing
technique, rather than the step processing technimping used in a semiconductor plant, therebyltieguin
dramatic cost reductions, [23]. The cheap alteveat found in amorphous silicon or nanoscaled S, CdTe,
TiO2, ZnO, CyO, Quantum Dots, organic materials etc., [24].

1.3c. Addressing carbon management issues through that capture, sequestration and conversion to useful
products.

Carbon sequestration is the process involved inaracapture and long term storage of atmospherimoadioxide
(COy), [25]. This carbon is always captured from Gfoduced from stationary and non-stationary saur€arbon
sequestration describes long-term storage of @Oother forms of carbon to either mitigate glokbarming or
avoid dangerous climate change. It has been prdpssea way to slow the atmospheric and marine aglation of
greenhouse gases which are released by burninigjfiesls, [26]. When captured and buried under gbwe have
geosequestration. The concept of geosequestratmives liquifying carbon dioxide and depositingnto mineral
zones below the earth's surface where chemicdioaaof the liquid C@with minerals stabilize it in solid form.

In olivine-rich rock dunite, or its hydrated equieat, serpentinite with carbon dioxide form carlbtenanineral
magnesite, plus silica and iron oxide (magnetitée olivine is a mineral of magnesium iron silicatith formula
(Mg*?, Fe®),SiO, It is a type of nesosilicate or orthosilicate andoamon mineral in the Earth’s surface. It is in
nano scale and is used to sequester @@ough serpentinite reaction. When olivine isstred, it weathers
completely within a few years, depending on theérgs&ze. All the CQ that is produced by burning 1 litre of oil can
be less than 1 litre of olivine. The heat produced be used to generate electricity, [27 and 28ip&htinite
sequestration is favored because of the non-taxdcséable nature of magnesium carbonate.

CONCLUSION

Climate change is real. It is a monster that habaeth scientist and non-scientist. The advent dbigtrialization has
aggravated the quantity of greenhouse gases inatim@sphere, with attendant consequences on teraperat
variations. Many scientific and technological resbagroups study the causes, consequences andatioitigof
climate change; but as a multidisciplinary subjeetch group can only study an aspect of climategdaThis
paper has reviewed the role of carbon dioxide asam agent of climate change. Carbon dioxide pitesethe
atmosphere can be controlled both by enhance hame@ehanisms and artificial methods like, sequéstiaand the
use of nano technology. Funding is thus advocatad fjovernments and policy makers.
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