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Concentrating methane gas might alleviate
biogas' poor caloric value. Biogas contains
40000KJ/kg, petrol 45000KJ/kg, and methane
50000KJ/kg. Optimising technology for
optimal methane output takes time. Lack of
appropriate separation procedures hinders
renewable fuel development. According to a
2019 research, the world needs 1,36,761
terawatt/hour of fossil fuels like gas, oil, and
coal and 7,931 of renewable energy including
hydropower, wind, solar, and others. Thus, an
eco-friendly, sustainable energy source has
great potential. Thus, biogas and Biocoal may
provide sustainable energy alternatives.
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. INTRODUCTION

Leading scientists now look at climate chaagen important threat to the future of
humanity [1-3]. Since 2004, the ten warmest yearsegord have occurred globally, with
the five warmest years occurring between 2015 &2 24]. Although 2020 was the second
warmest year on record globally, extreme climatmialg events such as temperatures,
droughts, and forest fires have quadrupled sin@®1&hile meteorological events such as
extreme cyclones have doubled [5,6]. Since 19G9jrtbrease in global temperature relative
to pre-industrial times (before 1850) has been @pprately 1.1 °C [1,2]. Temperature
increases are accelerating and are projected ¢obys1.5 °C within 15 to 20 years if
greenhouse gas (GHG) emissions are not drastieadiyced [1,2]. This is of major concern.
Even with the 2015 International Paris Agreementetduce GHG emissions, the world's
increased use of fossil fuels and deforestatiore ltaused global temperatures to continue to
rise [7]. With prolonged reliance on fossil fuelsthe primary energy source, an increase in
temperature of at least 3 °C by the end of thiswsgns predicted [8].

The main worry is that an inflexion point or thnetd may soon be reached as a result
of accelerated climatic warming and instabilitytthfects a substantial portion of the human
population [1,9]. The primary CO2 emitters (i.ehida, the United States, the European
Union, Japan, Russia, India, and Brazil) have sthee2015 Paris Agreement emphasised a
less drastic approach emphasising the developnigahewable energy (primarily wind and
solar) and improvements in energy efficiency (detog) [10,11]. A common concern is
that the continued growth of the human populatioecessitates an ever-increasing
consumption of energy and other natural resourtteseby nullifying the gains made by
improving the efficacy of resource use and expandire production of renewable energy
[2]. In addition to CO2 emissions, another sigmifitconcern is that the fossil fuels on which
the world still relies for over 80% of its energgquirements are finite and will be critically
depleted within the next 50 years [7].

In 2020, fossil fuels, renewable sources, and m@uclenergy accounted for
approximately 83.1%, 12.6%, and 4.3%, respectivelyglobal energy consumption [2,7].
Hydropower dominated the renewable energy cate(f®86%), followed by wind (2.90%),
solar (1.54%), and other renewables (1.24%). Biapn€0.55%) and geothermal energy
(0.13%) comprise the majority of the other renewaldategory. Wind and solar energy are
believed to have the greatest potential for rdpidje-scale expansion, but at some point their
growth will likely be limited by the availability fometal resources and land [10-12].
Although hydroelectric, biofuels, geothermal, amdialt are significant renewable energy
sources, their expansion potential is low due thoi@ including their restricted geographic
distribution, large land requirements, lack of &aaiiity of undeveloped sites, or unresolved
implementation-related technical issues [10-12].

1. BIOGAS
Biogas is indeed a green and sustainable techydiogt can contribute to the

replacement of fossil fuels. It is produced throtlgé anaerobic digestion of organic waste
materials, such as agricultural residues, animadureg and food waste. This process breaks
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down the organic matter and produces a mixtureaskeg, primarily methane (CH4) and
carbon dioxide (CO2), which can be used as a relnlevenergy source[13]. The status and
future trends of co-digestion, which is the processombining different organic wastes to
enhance biogas production. It highlights the padérmtf biogas plants in utilizing various
waste streams and reducing dependence on fos&[HfdE A biogas production and its
potential as a renewable energy source coversreaiffeaspects of biogas technology,
including feedstock selection, process optimizatamd utilization options. It emphasizes the
environmental benefits and the role of biogas implaging fossil fuels[15]. The
comprehensive life cycle assessment of biogas gupphins in the United States. It
evaluates the environmental impacts associated buithas production, transportation, and
utilization, compared to conventional fossil fugsms. The findings highlight the potential
of biogas to significantly reduce greenhouse gasssoms and other environmental
burdens[15]. It discusses the different types afdftocks, process configurations, and
digester technologies used in biogas plants. Ithersiges the sustainable aspects of biogas
production and its potential as an alternativeadssil fuels[16]. The global biogas market,
policy incentives, technological advancements, gmatential future applications. It
emphasizes the role of biogas in reducing greerthgas emissions and transitioning to a
more sustainable energy system[15].

1. BIOCOAL

Biocoal, also known as torrefied biomass or bidcisaa type of solid fuel produced
through the torrefaction process of biomass madseriahas gained attention as a green and
ecologically sustainable technology that can paéintreplace fossil fuels. Here are some
citations that discuss the use of Biocoal as aerrative to fossil fuels[17]. This study
provides an overview of Biocoal as a renewable abdndantly available fuel source
produced from biomass. It discusses the torrefacpoocess, properties, and potential
applications of Biocoal, emphasizing its potentfal replacing fossil fuels[18]. The
composition and combustion properties of biomasdistusses how the torrefaction process
alters the physical and chemical characteristidsiarhass, making it more suitable as a coal
substitute in various applications, including poweneration[19]. The torrefaction of wood,
one of the commonly used biomass feedstocks focdgibproduction. It investigates the
weight loss kinetics during torrefaction, providimgights into the transformation of biomass
into a more coal-like material.This review articthscusses the potential of bio-coal
briquettes as a viable alternative to conventiaaal in solid fuel applications. It evaluates
the technical, economic, and environmental aspeEdisocoal briquettes and highlights their
advantages, including reduced greenhouse gas emsssaind enhanced combustion
characteristics[17].This study presents a comparadnalysis of biomass torrefaction and
coal pyrolysis for solid fuel production. It exaras the fuel properties, combustion
characteristics, and thermal behavior of torretidmimass and coal, providing insights into
the potential of Biocoal as a substitute for fosals[11].

V. OPPORTUNITY
1. Environmental Benefits. Green ecological technologies offer an opportutotyeduce

greenhouse gas emissions and combat climate ch@ihgg.provide a more sustainable
and eco-friendly alternative to fossil fuels, reithgcair and water pollution, mitigating
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climate-related risks, and protecting natural resest

Job Creation: The transition to renewable technologies can d#teueconomic
development and generate new employment opporsnitn addition to research and
development, manufacturing, installation, and nexiahce of renewable energy systems,
the renewable energy sector has the potential teergee a substantial number of
employment.

Energy Independence and Security: Transitioning away from fossil fuels decreases
reliance on foreign energy sources. By utilisindigenous renewable resources, nations
can increase their energy independence and sectiv@seby reducing the geopolitical
risks associated with energy imports.

Technological Innovation: The development of green, ecologically-based teldgies
can stimulate innovation in a variety of industriésencourages the development of
materials science, energy storage, grid manageraadt,intelligent technologies. This
innovation can have a cascading effect, enhandingr eandustries and opening up new
avenues for sustainable development.

Opportunities on the Market: The increasing demand for ecological technologies
creates new markets and business opportunities p&aes that invest in and develop
renewable energy solutions, energy-efficient présluend sustainable practices will have
a competitive advantage in this expanding market.

. CHALLENGES

Cost: The cost associated with developing and implemgngireen ecologically-based
technologies is one of the primary barriers. Inergcyears, many renewable energy
sources, such as solar and wind, have become nustecampetitive, but they still
require substantial infrastructure investmentsiaitl setup costs.

Energy Storage: The efficient storage of energy generated fromewable sources
represents a second obstacle. Unlike fossil fuelsch can be readily stored, renewable
energy is inconsistent and weather-dependent. Twelapbment of efficient energy
storage systems, such as enhanced batteries ageydstorage, is essential for assuring
a stable and reliable energy supply.

Infrastructure Requirements. The transition from fossil fuels to renewable
technologies requires substantial infrastructurediffcations. Such as constructing a
robust charging infrastructure for electric vehscler establishing an extensive grid
system for the transmission of renewable energybeadifficult and expensive.

Technological Advancements. Continued research and development is required to
improve the effectiveness and efficacy of renewabddnologies. Improving the energy
conversion rates of solar panels, boosting the poswput of wind turbines, and
developing more efficient biofuels are just a fexamples of areas requiring continuous
innovation.
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VI. CONCLUSION

Collaboration among governments, businesses, s®ar and communities is
necessary to address the challenges and -capitalisethe opportunities in green
ecologically-based technology. Transitioning to arensustainable energy future can be
accelerated by policies and incentives that engeuriavestment in renewable energy,
research funding for technological advancements,d ampublic awareness
campaigns.Significant obstacles and opportunitiggstein green ecologically based
technology for the replacement of fossil fuels. Tld is becoming increasingly aware of
the imperative need to transition from fossil fuelssustainable and renewable energy
sources in order to combat climate change and ssldgavironmental issues. There are
obstacles to overcome, but there are also wondepipbrtunities to utilise the potential of
ecological technology.
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