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ABSTRACT: Green fuels also called green hydrocarbons, biofuels, are fuel produced from biomass sources
through a spread of biological and thermochemical processes. These products are almost like petroleum
gasoline and diesel fuels and are therefore considered fully infrastructure compatible fuels. They will be
utilized in engines without engine modification. This paper presents a comprehensive review on the potential
of biodiesel from different waste feedstock biodiesel like waste vegetable oil and waste plastic oil. Furthermore,
the effect on the engine performance, combustion and exhaust emissions including details of engine and
operating condition also review during this paper. The most goal of this paper is to supply information to the
engineers, industrialists and researchers who have an interest on waste biodiesel and to prominence waste
biodiesel as a promising alternative replacement for fossil fuels. An outsized number of literatures from highly
rated journals in scientific indexes are reviewed including the foremost recent publications.
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1. INTRODUCTION

Global warming has become a problem of some concern over the last couple of decades.
Consistent with the environmental protection agency (EPA), heating is defined because the
recent and ongoing rise in earth surface temperature. Its effects are often clearly seen as an
increase in extreme weather events, warming of the oceans, disappearing glaciers and polar
ice, damaged coral, and wildlife distributions, changes in health, and increased activity and
abundance of disease vectors. On 12 November 2015, NASA scientists reported that human
made CO2 continues to extend above levels not seen in many thousands of years. The
International Energy Agency (IEA) forecasts that the emissions of CO2 from transport sector
will increase by 92% between 1990 and 2020 and it's estimated that 8.6 billion metric tons CO2
are going to be released to the atmosphere from 2020 to 2035. Currently, about half the CO2
released from the burning of fossil fuels isn't absorbed by plants and the oceans and its remains
within the atmosphere.

Environmental deterioration, global climate change, and consequent increases in pollution-
related health problems among populations have been attributed to growing consumption of
fossil fuels in particular by the transportation sector. Hence, replacing these energy carriers,
also known as major contributors of greenhouse gas emissions, with biofuels have been
regarded as a solution to mitigate the above-mentioned challenges. On the other hand, efforts
have been put into limiting the utilization of edible feedstocks for biofuels production, i.e., first
generation biofuels, by promoting higher generations of these eco-friendly alternatives. In light
of that, the present review is aimed at comprehensively assessing the role and importance of
microorganisms such as bacteria and yeasts as catalysts for sustainable production of liquid
biofuels including bioethanol, biomethanol, biobutanol, bio-ammonia, biokerosene, and
bioglycerol. Various aspects of these biofuels, i.e., background, chemical synthesis, microbial
production (including exploitation of wild and metabolically-engineered species), and product
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recovery as well as the derivatives produced from these biofuels which are used as fuel
additives are thoroughly covered and critically discussed. Furthermore, the industrial features
of these green liquid fuels including the industrial practices reported in the literature and the
challenges faced as well as possible approaches to enhance these practices are presented.

Human activities since the start of the economic Revolution (taken because the year 1750)
have produced a 40% increase within the atmospheric concentration of CO2, from 280 ppm in
1750-400 ppm in 2015. This increase has occurred despite the uptake of an outsized portion of
the emissions by various natural "sinks™ involved within the carbon cycle. Anthropogenic CO2
emissions come from combustion of carbon-based fuels, principally coal, oil, and gas,
alongside deforestation, erosion and animal agriculture. The rationale fossil fuels are a drag for
global warming is that they're releasing additional carbon that had been sealed away within the
Earth's long-term storage, far away from our ecosystem. This suggests that burning them
increases the entire amount of carbon dioxide circulating through our ecosystem. Currently
world facing two critical issues which are increased environmental degradation and depletion
of fuel. Transportation system features a great importance for social and economic
development of any country. It’s contributes significant amount of greenhouse gas particularly
within the developing and developed countries. The utmost amount of greenhouse gases added
to the atmosphere are from electricity and transportation sectors and the corresponding values
are 34% and 27%. The rising issue for transportation sector is that the energy which mainly
fulfilled by gasoline and diesel oil. Globally 1.1% in average energy consumption is increased
within the transportation sector per annum. The transportation sector accounts for the most
important share (63%) of the entire growth in world consumption of petroleum and other liquid
fuels from 2010 to 2040. it's very urgent to seek out alternative fuels for transportation sector
as this sector is emitting higher greenhouse emission (GHG) emission and contribute to the
rapid climb of worldwide oil demand. It has been anticipated quite clearly that the matter can't
be solved with the conventional fossil fuels as their reserves are limited and also the emission
norms are expected to be more stringent in future. Two main combustion engine types like
petrol engine and diesel engine contribute to degrade the air quality within the urban
environment[1]-[3].

2. DISCUSSION

Recently, many investigators have focused on finding and utilizing new energy sources that
are renewable and also environmentally friendly. The researchers have tried to advance new
technologies that change for recycling and/or reusing waste materials as a resource of energy.
As a results of such studies, alternative energy use has increased day by day. Large quantities
of varied “waste” energy sources, like waste plastics and waste vegetable oil have been utilized
for this purpose, in recent years. Most of the present challenges are targeted to scale back its
cost, because the cost of biodiesel remains above its petro-diesel counterpart. This opens a
golden opportunity for the utilization of waste fuel as its production feedstock.

Modern Compression Ignition (CI) engines have evolved from the very first invention by Dr
Diesel in 1897, thus alternatively named as diesel. The event of diesel engines as a replacement
technology has steadily progressed within the past. ClI engines, normally known as diesel
engines, have found widespread applications as power sources within the transportation sector,
mining and remote rural and regional areas, also as in many emergency services. Their innate
high efficiency, better fuel saving, lower CO2 emission, superior torque and longer durability
as compared to the spark ignition engine and durability have resulted recently in unprecedented
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growth in their share of the coach and heavy machinery markets . Due to high fuel efficiency,
the diesel became the engine of choice for on-road and off-road operations like passenger
vehicles, heavy trucks, buses, trains, boats and ships greatly impacting on agriculture, power
generation and mass transportation sectors . The diesel engines can either be two-stroke or
four-stroke. These engines release power by compressing air to achieve high and temperature
of the injected fuel, which release energy and work is completed when there's expansion of the
combustion gases. Biofuels have been employed in the automobile industry from the
beginning. After pulverized coal was proven to be inadequate, Rudolph Diesel tested his first
engine using peanut oil. Biofuels were formerly thought to be practical transportation fuels,
and bioethanol blends like Agrol, Discol, and Monopolin were widely utilized in the United
States, Europe, and other parts of the world until the 1940s. Following WWII, bioethanol
production came to a halt as petroleum-derived fuel became more affordable. During the 1970s
oil crisis, several nations rekindled their interest in commercial biofuel production; nonetheless,
only Brazil began large-scale ethanol production as part of the Proalcool National Ethanol
Program. With the surge in crude oil prices and worries about energy security in the late 1990s,
the United States and several European countries implemented measures to assist domestic
biofuel companies. With the emergence of legislation for climate change mitigation and
attempts to decrease GHG emissions from the transportation sector over the last decade,
interest in biofuels has grown even more. Since then, more than 60 nations have initiated
biofuel programs and set goals for incorporating biofuels into their fuel pools. The Renewable
Fuel Standard (RFS) in the United States and the Renewable Energy Directive (RED) in Europe
are two of the most prominent.

Modern Compression Ignition (Cl) engines have evolved from the very first invention by Dr
Diesel in 1897, thus alternatively named as diesel. The event of diesel engines as a replacement
technology has steadily progressed within the past. ClI engines, normally known as diesel
engines, have found widespread applications as power sources within the transportation sector,
mining and remote rural and regional areas, also as in many emergency services[4]-[8].
Microbial-based biofuel as a promising waste-to-energy technology has been scrutinized.
Microbial production of bio-jet fuel is possible through DSHC, AtJ, and GtL. Future
application of ammonia as bio-fuel requires special design of ICE. Cons and pros of microbial
liquid fuels over gasoline have been outlined. Conversion of microbial liquid fuel into fuel
derivatives has been discussed[9], [10]. Over the decade 2008-2018, global bioethanol output
climbed by 67 percent, from 67 to 110.4 billion litres, thanks to these regulations. Biodiesel
output more than tripled within the same time span, from 12 to 41 billion litres. Biofuels now
account for around 3.4 percent of all transportation fuels in the globe. The United States and
Brazil, which produced 69 percent of all biofuels in 2018, are followed by Europe (EU-28),
which produced 9 percent [9]. Bioethanol is nearly entirely made from maize in the United
States, although sugarcane is used in Brazil. Corn, wheat, and sugar beet are the most common
bioethanol feedstocks in Europe, whereas rapeseed and used cooking oil (UCO) are used to
make biodiesel. Argentina, Brazil, and the United States all generate substantial amounts of
biodiesel, mostly from soya beans, whereas Malaysia and Indonesia use palm oil to make
biodiesel. Several international and national organizations have forecasted worldwide biofuel
output in the medium and long term. These forecasts include a broad range of probable future
increases in liquid biofuels for transportation across the world. The International Energy
Agency (IEA) forecasts that biofuels might account for up to one-third of global transportation
fuel by 2050 [11], whereas organizations like the OECD and BP forecast a 7% share of biofuels
by 2030 [12]. A new study reveals that the IEA's forecasts may be hard to meet, with the
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maximum potential of transport biofuels by 2050 estimated to be at least 30% lower than the
IEA's projections.

Global warming has become an issue of some concern over the last couple of decades.
According to the environmental protection agency (EPA), global warming is defined as the
recent and ongoing rise in earth surface temperature. Its effects can be clearly seen as an
increase in extreme weather events, warming of the oceans, disappearing glaciers and polar
ice, damaged coral, and wildlife distributions, changes in health, and increased activity and
abundance of disease vectors. On 12 November 2015, NASA scientists reported that human
made carbon dioxide (CO2) continues to increase above levels not seen in hundreds of
thousands of years. The International Energy Agency (IEA) forecasts that the emissions of
CO2 from transport sector will increase by 92% between 1990 and 2020 and it is estimated that
8.6 billion metric tons carbon dioxide will be released to the atmosphere from 2020 to 2035.
Currently, about half of the carbon dioxide released from the burning of fossil fuels is not
absorbed by plants and the oceans and it is remains in the atmosphere.

Human activities since the beginning of the Industrial Revolution (taken as the year 1750) have
produced a 40% increase in the atmospheric concentration of CO2, from 280 ppm in 1750-400
ppm in 2015. This increase has occurred despite the uptake of a large portion of the emissions
by various natural "sinks™ involved in the carbon cycle. Anthropogenic CO2 emissions come
from combustion of carbon-based fuels, principally coal, oil, and natural gas, along with
deforestation, soil erosion and animal agriculture. The reason fossil fuels are a problem for
global warming is that they are releasing additional carbon that had been sealed away in the
Earth's long-term storage, away from our ecosystem. This means that burning them increases
the total amount of carbon dioxide circulating through our ecosystem. It is observed that
extracted fuels and use of fossil fuel is the main contributor to the greenhouse effect emission
which is result to the global warming and the consequent climate change.

Energy crisis happened in the past decades due to the substantial reduction of exhaustible
resources like fossil fuels. Research 2008 done by Baruch observed that the rising population
there is growing demand in products and services as economic development is accelerated
which translates to an increased energy demand, which is projected to double by 2050. This
means that in the years to come, the world's population is projected to increase and so is the
demand in energy, which is in a paradoxical state with the fact that the traditional fossil fuels
are finite in abundance. Currently world facing two critical issues which are increased
environmental degradation and depletion of fossil fuel.

3. CONCLUSION

Waste oil biodiesel is an environment-friendly fuel and offers many social and economic
benefits. This paper provides the great information on biofuel development, advantages of
waste oil, and feedstocks round the world, production processes and effect on the performance,
combustion and emission of the diesel. Finally, the combustion behavior of biodiesel in
combustion engine has been discussed which can help to the researchers and important person
and manufacturer. Summary of this study are often discussed as follows:

1. Feedstock selection is extremely important to supply biodiesel as its associated two-
third of total cost.
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2. Different biodiesel has different characteristics which also depend on the country of

origin. As a consequence, performance and emission behavior of biodiesel in diesel also
varies. The main factors that affect the combustion behavior of biodiesel within the
engine are properties, injection timing, biodiesel feedstocks, sorts of engine and
operating conditions.

3. Results show that with using of biodiesel in diesel engines, performance parameters
improved power and output torque increases while specific fuel consumption decreases.
Regarding the output emissions, using of biodiesel in diesel engines, decreased CO and
HC emissions and increased CO2 and NOX.

4. Finally, waste oil biodiesel can play a crucial role to scale back the global energy
demand thanks to its availability, environment-friendly and renewable properties.
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