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Abstract

Nowadays global warming effect, in general, is a great concern for the scientific communities of the world. It constitutes
the emission of greenhouse gases such as Carbon dioxide, carbon monoxide, nitrous oxide, Methane, and so on.
Methane is one of the most important greenhouse gases which contribute to global warming. This mini-review
focuses on the different sources of methane emission and its mitigation. The five different emission sources are Land
Fills, Rice Paddy Fields, Ruminants, Waste Water, and Coal Mines. Several emission studies and their control
treatments had been a discussion of interest. Ultimately to our goodwill, several solutions are coming up that
have solved real-life problems regarding the mitigation of methane from the environment. Several of these
solutions are specific to their emission specificities. While these provide a narrow genre of solutions, it also cuts
down on the decision making of analysis between different solutions. Several of these solutions need a thorough
discussion and review to make the least of concern the decision of choosing a bit easier on the readers.
Clearance of the pros and cons of every method are discussed give a clear view of the methods of methane
mitigation.
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1. Introduction

Ensuing several years of the chrysalis of human aptitude and potential, the given development has provided us
with diverse and even discrete events as payoffs, unraveling certain problems, while initiating new ones. The
initiated including from the moral obligation of diminution of human potential to the real shift in the balance of Earth's
climatic pattern. These evident changes, commonly known as Climate Change are driven by, in turn, human-driven
factors, such as the greenhouse effect (Shibata, 2010). The Greenhouse effect is exactly, what it sounds like. It makes our
atmosphere act as a greenhouse, in turn keeping all the absorbed radiation from the sun inside the atmosphere, while
not letting it escape due to the accumulation of gases such CO2, CH4, CO and so on, interestingly enough these
gases are further named greenhouse gases, owning up to its major effects (Margaret, 2016). One of the gases that are
severely preceding the phenomenon is CH4i.e. methane, with several of its sources, the concentration has doubled over a
decade; in fact, it has been six-folds since the arrival of humans on earth (Susan, 2012 ). As the discussion of the sources
goes, the numbers might be startling yet mind-numbing obvious. From the natural producer, taking the part in the
process from ages that have passed to the human reliant, indigent ones i.e. presenting the worse of presents earth has
received, encapsulating the origins such as marshlands, ruminants, volcano eruptions, deep-sea vents, garbage dumps, rice
paddy fields and many more, respectively (Achim, 2003 ). As we have knownthe sources, it'll be a moral as well as an
apprised responsibility to focus on the control i.e. mitigation of the product as well as the producers, basing it
on the aplenty number of sources, one has to be specific regarding the given conduct driving the process of
extenuating. Be it from the agricultural sources one investigates the prevailing elements of instigation influencing the
overall process. One will follow the same flow of endeavors in general. Finally following the previously
mentioned assessments regarding mitigation, several technologies that have come into place having the potential and
characteristics to reach such geographical extents as created by the fellow creator of the problem itself areto be
mentioned in this work (Joshuah, 2012). As we further discuss the sources more having yet no solution our
highest intention is to study them more, understand them, in turn, having a pinch of a contribution involving
the evolvement of certain new technologies working on those specific sources. Certain of those sources which
are out of human hand as previously mentioned mud volcanoes, deep-sea reservoirs of methane still provide us
an interest in the emission of methane (lzzet, 2012). Fellow releases regarding the failure of human sensibility
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and concern also reflect the slowly destructive events such as leaking of long term hazardous gas being leak-
prone in its nature has been a noticeable problem. All of these concerns are of selfish yet sensible reasons that
are basic human health concerns reflecting the problems of the greenhouse effect, and its wrath on quality of
human life is indeed athought to be taken care (Gerhard,1994) This short review will give insight into the
methods used to reduce/mitigation of methane emission.

2. Methods Used In Methane Mitigation
In this work,we are discussing the different methods of Methane mitigation. These methods are discussed under the
following heads.

Methane Mitigation Methods

Y Y L i ‘}

Landfill Treatment || Rice Paddy Fields Treatment Waste Water Treatment Coal Mines

Landfills or dump yards in a broader manner can be defined as an assemblage of waste material preceded by the
disposition of undesirable goods or possessions (Charlotte, 2004). These assemblages undergo anaerobic decomposition,
contributing to the release of methane in the atmosphere. This methane is one of the many gases produced, and
most obviously as the name suggests is known as landfill gases or LFGs (Soyoung, 2009).Methane constitutes 55-60%
of this vindication adding up to plenty of problems, not only related to the greenhouse effect but also the rarest
yetuncontrollable fires (Joseph, 2009). Coming back to the greenhouse effect, methane being a potent greenhouse gas
ingurgitates more impactful amounts of infrared radiation than anyother greenhouse gases (Alex, 1999). Its
concentration is hitting the high spots of increase i.e. 0.6% per year, further linking directly to global climate change
(Marion H-H ,2008)andin the most obvious of its manner, human activities lead to almost 70% percent of
CH4emissions (Charlotte, 2004), also as much as startling it sounds, 19% of those emissions are attributes of our
landfills (Barlaz,2004).To decline these emissions by a noticeable figure, there are several ways wecan administrate,
working on the basic coherence of biofilters (Bala, 2013). Biofilters, in general, are defined as biological barriers
set up to segregate desirable and undesirable components in certain associations (Alex, 1999). Here, in its most
specific sense, it means a layer of soil separating the disposition from the depositor in an effective waysuch as
the layer of soil actsas a filter for any LFG vindications. Several of these filters focus on the oxidation of
methane, sequentially ending its existence.

Rice Paddy Fields i.e. a continuation of plantation regarding the desirability of one specific species
while endeavoring the end ofthe remnant (Kazuyuki, 2003). As in its most obvious sense, the methane emissions
occur expectedly owing to the existence of CO2breathing microscopic organisms ensuring the process of
anaerobic decomposition sequentially being enhanced by the behavior of rice as in its prevailing nature of
embellishment in COZ2rich environment stereotyped due to its plant nature directly connecting the relation
between the embellishment of rice and the emission of methane in a discrete and startling process (Ying, 2000).
Apart from its general procedure, further enhancements might be obtained, basing on the attributes of
theprovided circumambient (Aung, 2018). Further in its specific sense one of the attributes includes the basic
addition of another COZ2absorber basing it on the previously mentioned phenomenon, Azola, i.e. an aquatic fern,
working based onrespiration, and aggrandizing the vindications, ultimately detaining the aspiration of control
(Mujiyo, 2016). With all of this knowledge taken into account, the analysis reflects developing countries as a
major producer of greenhouse gases, expecting it up to be the representation of further growing emissions in the
future to come (Prasanna, 2002). However, these specific countries still make up to 70% of climate shift control
potential for each piece of land that is to beused in agriculture. 52% of these countries lie in the brackets of
targeting their agricultural sectors as alluring to reduce their carbon footprints (Kofi, 2017).While most countries have
followed this bracket successfully, some of them are lacking in the furthermore set of data and resources to target
such a big divergencein their intricacies (Xiang, 2006).As an obvious consideration, Africa as a collection of
developing countries is not been able to meet the demands of mitigating its GHG emissions. Specifically, Ghana
has not been able to reduce its rice cultivation, through its abnormally huge impact, noticeable to the major
scales due to government policies focusing on major boost in rice cultivation for the reasonable expenses
primarily as the production level currently, existing meets up to merely 30% of local demand while the huge
gap of 70% deficit is to be filled through foreign rice import, steering up a mind-numbing bill of U.S. $450 Shifting
our focus from Ghana, the rest of Africa is inadequate when one is speaking of the potential of the continent
both as a source and mitigates the methane(Fig. 4)vindications (Waghorn,2011). Focusing on the complications, the
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generalist of the conclusion focuses on the reduction technologies such as biofertilizers of specific strings as mentioned
in (Eckard ,2010)while maintaining the attributes effecting as written in (Broucekm,2014)to the execute rice/duck
ecological system, an old Chinese system of ecology maintaining an aesthetically pleasing ode to time while
scientifically reducing the methane additions, showing us the obviousness of the unobvious facts that might pass by
our facing in the researches to come (Mathison,1998).

Bio-
fertilizer

Ruminants in its most basic sense mean organisms with rumens as a major portion of their biological systems.
The rumen occupies more than 70% of total stomach capacity. Its volume varies from 15 liters for sheep to a
startling amount of 100-150 liters in case of cattle, as well as fellow livestock, contributing up to 90% of
agricultural methane emissions for the major of events. It is indeed a focusable point to be concentrated
especially to the point of atmospheric concerns and climatic shift patterns (Broucek,2014).As the process goes, rumen
takes part in partial digestion constituting long fermentation periods resulting in the release of methane and other fellow
gases in the formof oral and rectal release (Mathison,1998).Estimation of the production and the production itself varies
from the process of enteric emissions from a focus point of several depending attributes, to be taken in the context of
Dependence such as nutritioninefficiency, dietary concentrations, temperature rates, and many more (Wright, 2004).
In several of the experiments conducted the direct relations to be found have been reasonably identifiable using the
basic rationality of principles. As per the size ofdietary concerns, cattle produce as much as 7-9 times methane compared
to sheep and goats, while 87-97% is produced by rumen, 13-10% to a smaller extent is produced by the large intestine
(Hegarty,1999). The exhalation mainly through mouths and nostrils are to be considered a point to be reduced
regarding the points of mitigation (David, 2011).As much as an influence acts as in the type of release, the
temperature-pressure rate acts as an important factor in the eructation potential. More specifically, to our referred
studies, the methane production in an adult sheep has been recorded to be decreased by 20% when the temperature was
reduced from 330C to 80C. Hence the results are collected as of a 30% decrease in methane production
regarding cold-adapted sheep (Su, 2003). Other factors that constitute the changes in methane production in
methane production are dietary dependency, change in consistency of feed relating to animal production, animal
manipulation, and dietary manipulation, constituting forage quality, plant secondary compounds, dietary
supplements, and rumen manipulation. Other methods including Alternative Electron Acceptor, taking part in
sequential oxidation, inhibition of methane emission with halogenated methane analogs and other compounds,use of
lonoforce, Defaunation, and Dietary Lipids.

Several sources taken into consideration, methane vindication has been a considerable problem created by
anaerobic decomposition i.e. continuous fermentation of certain solids or liquids in the presence of
considerably low traces of oxygen. The fermentation is further driven by factors such as temperature especially
in an uncontrolledsystem and in warm climates (Daelman, 2012).The total methane emission goes through a
correction factor of in-situ absorption, summing up to an emission factor taken to be in consideration and
further calculation. Certain other things that balance up the percentages related to methane emissions links directly
to the attributes of area in terms of meat production factor, as a conclusive idea (El-Fadel, 2001). What we feel to
realize is the obviousness of the type of decomposingor decomposed was taken into consideration i.e. solid and
liquid sludge prone to fermentation of the quantity of organic degradable material and all of this is measured relative
towastewater (Pinchas,2011). Hence to lower down the percentages and increase the reduction potential, wastewater
treatment seems to be an indulging and a significant process to be overtaken (Yoshihito, 2003). Several of these
releases impacting secondarily to human health and life quality by being destructive in the middle term, such as
affecting the health of swine farms hence increasing the number of stillbirths by significant figures with shorter
life spans, less feed, and lesser and unhealthier excretion, even the ones waningpigs die.

Coal mines, a part of its general hazardous nature provides us the knowledge of several hidden troubles
related to natural methane dispersions in the form of sudden blasts as a result of removal of semblance in
certain acts of quarrying through as much as of a drilling operation to be undertaken for the sense of
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excavating through the mining process (Cheng, 2011). The sudden blare is a release of trapped methane under
the rocks of the mining location offering this interesting yet destructive and life-threatening phenomenon
to be observed (Zhengfu, 2010). By far, 70% of all coal mines that have been related to emission are from underground
ventilation provided to avoid the sinister consequences Certain factorsdepend on providing us with a certain
conclusion with the specifications of the subject, depending on the technology, oxidation mechanism, principle,
and application status such as combustion air for conventional power stations with thermal oxidation mechanism
based on the principle of PF power station boiler furnace (Carol, 1998). The application can be direct mitigation
or the utilization to be demonstrated in a pilot-scale unit (Somers, 2008). Further technologies include
Combustion Air for Gas Turbine, Combustion Air for Gas Engine, some principle uses such as Thermal Flow
Reverse Reactor, Catalytic Flow Reverse Reactor, Catalytic Monolith Combustor, Catalytic Lean Burn Gas Turbine,
and Recuperative Gas Turbine. For further more specification regarding the calculations of methane emissions, the
formula that has been satisfied through real observation graphically mentioned and opened to a view describes a lot
of its potential.

3. Conclusions

Several of the solutions being discussed in this work. Starting with the biofilters mechanism as being discussed
in the landfill treatments has been a great real-life representation of the solution working at the extent of
noticeable figures. The separation of biomass from the biotic through biological barriers based on a distinguished yet
akin focusing the mechanism based on oxidation, separation through sand, silt, and clay respectively. Coming to
the rice paddy emission problem, several processescan be obtained encapsulating both old and the new i.e. RiceDuck
Ecology from China and reduced flooding treatment from Japan. Rice Duck Ecology based on the old system of
agriculture backing up from China has many pros., but far more cons., especially taking for the fact of the
resources needing to fulfill the attributes of the process. However; reduced flooding was an instantaneous thing done
by Japanese Farmers through trial and observation the method along with the scientific community having
variously studied showing methane emissions in reduced ways, which seem like a commonly logical step to be
taken regarding the negation of Azola and any other CO2breathing organisms contributing to methane emissions.
Rumens being one of the largest,in the standard of figures, producers of methane through various ongoing biological
processes have to have a solution regarding the negation or even lessening of the vindications. And as the methods
state, it encapsulates all the dietary changes and temperature changes depending on various studies on livestock
around the world. Other chemically induced methods regard drugs as supplements. Things as rumen-reduction
tablets and vaccines seem to be a popular and cheaper alternative while sometimes not entertaining the health of
the mammal itself. On the discussion of water-based treatments, IPCC standard treatments are accepted worldwide,
except some countries lacking financial stability to perform so. Coal mine as a problem of methane emission
and hazardous encounters, needing to be solved for certain life-threatening problems that may occur if not. Quiet
popularly used, combustion air control has been a conventional; energy source provider for various power
stations around the world.The contribution of Methane emission inthe USA is about 10% (59)in overall emission
of Greenhouse gases, by adopting the above methods we will be able to mitigate the methane emission in all the
countries.
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