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ABSTRACT: Any fuel made from biomass that is, plant or algal material or animal 

waste is referred to as a biofuel. Internal combustion engines, particularly in 

poorer nations, are a significant source of urban air pollution. The growing use of 

fossil fuels, mostly by the transportation sector, has resulted in environmental 

degradation, climate change, and a rise in the number of pollution-related health 

issues. To bridge the gap between internal combustion engines that operate on 

gasoline or petro diesel and electric propulsion, which is still being investigated, 

attempts have been made to use bio-fuels combined with fossil fuels to decrease 

and control emissions. This study look at various forms of biofuels, fuel additives, 

and the sustainability of these biofuels, as well as biofuel issues and potential 

improvements for use in various internal combustion engines. New technologies 

such as electric cars, hybrid vehicles, and electric propulsion are still in the early 

phases of development, but switching to electric propulsion will undoubtedly 

result in a significant reduction in hazardous emissions. 
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1. INTRODUCTION 

Biofuels are transportation fuels manufactured from biomass resources, such as ethanol 

and biomass-based diesel fuel. These fuels are often mixed with petroleum fuels 

although they may also be used alone. Using ethanol or biodiesel decreases the use of 

crude oil-based gasoline and diesel fuel, lowering the quantity of crude oil imported 

from other nations. Biodiesel and ethanol are also cleaner-burning fuels than pure 

gasoline and diesel. Many developing countries are still completely reliant on fossil fuels 

for their basic energy needs, such as electricity generation and transportation(Duy et 
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al., 2020; Jain et al., 2019; Meenu et al., 2019; Nagamanjula & Pethalakshmi, 2020; 

Sharma et al., 2019).  

While much work is being done to improve the efficiency of internal combustion engines 

and reduce emissions, continued reliance on conventional fuels not only results in 

harmful emissions, but also in the rapid evaporation of resources, which will eventually 

lead to the exhaustion of convective resources. The General Assembly of the United 

Nations adopted a firm resolution on September 25, 2015, stating the immense 

challenges for sustainable adopted a firm resolution to shift to renewable energy for all 

of the nations' energy needs, as research and development boosted significantly in the 

area of renewable energy for transportation sector by developing electric propulsion 

for automobiles, and research is still ongoing in the field of electric propulsion for 

aircraft(Awogbemi et al., 2021; Costa & Piazzullo, 2018; Li et al., 2019; Likhanov & 

Lopatin, 2020). 

1.1. Methanol: 

Since the hour of advance of the inward combustion engine (ICE), when a component 

of the motor was designed to work with liquor as fuel with the distributor point of 

overhauling steam motors as the innovation of motor as the origination of motor 

architectural plan program improved, the use of alcoholic drink in IC Engine as fuel has 

been viewed as an alternative. Because of its major presentation demonstration as well 

as security assurance qualities, methanol has been the fuel of choice for Indianapolis-

type concluding Capital of Hoosier State since the 1960s(Graves et al., 2019; Kouris et 

al., 2020; Sheets et al., 2016; Sun et al., 2014).  

Methanol, on the other hand, lost favor as a substantial fuel, owing to the discovery of 

oil reserves rock oil fund from which vitality could be calculated that was more 

practical. During the 1973 oil crisis, enthusiasm for the use of alcohol as a fuel was 

reignited when the Organization Administration of Arab Petroleum Rock oil Exporting 

Countries Commonwealth Country authorized some western nations to assist Israel, 

resulting in an increase in the cost monetary value of oil inferred items. Following that, 
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in 1973, an investigation probe investigation was directed in which a motor was made 

with completely appealing gas mileages mileages and considerably lower pollution 

when a methanol-gas mix wood spirit -gas mixing was used as a vitality source 

informant. 

Volkswagen used a fifteen percent mixture of methanol-gasoline methanol-accelerator 

line in 1975. Surprisingly, using methanol as a power source resulted in a higher octane 

rating of the motor fuel and a higher quantity of motor power than using pure gas. In 

Ford and Volkswagen Motor organizations, 84 vehicles fomite were worked with 

absolute methanol, and the motors of the vehicles motor of the fomite were more 

prominent in effectiveness and toughness than the motors motor of gas controlled 

vehicles. The use of methanol as a transportation fluid fuel has a number of drawbacks 

and shortcomings. Despite the fact that it is less miscible with water than gasoline, 

methanol possesses a variety of physicochemical properties, including a considerably 

higher dipole minute and dielectric constant. Furthermore, when methanol fixation in 

gas methanol mixtures exceeds around 11%, the fuel may be incompatible with a section 

of the motor fomite segment. Dimethyl ether (DME) is a petro diesel fuel that was first 

introduced in the 1990s. Methanol is often used for transesterification of oils and fats 

derived from plant matter, animal tissues, and microorganisms. The lack of carbon 

bonds, or adhesion, fundamentally supports in situ steam conversion of methanol to 

high virtue hydrogen at 250 to 350 °C, with no NOX. Methanol may be used for static 

purposes like as power magnate and heat age, in addition to transportation and other 

portable uses. As a result, using methanol as a power source may be done more 

efficiently in gas turbines turbines of transport vehicles vehicle segments than gaseous 

petrol gasoline or light oil distillate divisions, with less age of NOx and zero SO2 

emissions. It's also more convenient to use and transport than gaseous gasoline. 

1.2.  Ethanol: 

Unless it is denatured, ethanol, a biofuel, is the most common briny liquor used as a 

human refreshment enjoyment diversion. The use of ethanol grain fermentation alcohol 
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caryopsis alcohol as an illuminant in oil visible radiation fossil crude oil as a warming 

thawing source seed dates back to the seventeenth century. From then on, ethanol 

ethyl alcohol was used as a fuel in the first. The heavenly revelation of oil stores stock 

resulted in gas being at a financially superior bridge player minus in countries with oil 

stores as compared to the usage of ethanol as a fuel source, resulting in gas being at a 

financially superior bridge player minus in nations with oil stores. 

To be sure, interest in using ethanol ethyl alcohol as a transportation fuel was reignited 

in the 1970s as a result of rising oil prices, price, global exchange commutation barriers, 

simplicity, and accessibility availability availableness of ethanol generation and refining 

purification advancements, as well as ethanol's similarity to ICE. More specifically, 

ethanol accommodates a higher pressure insistency percentage, a quicker consuming 

period, and a more notable lean consume in ICE than gas. More extended ethanol 

combustibility, burn ability, higher octane number, turn numeral, bit, more prominent 

fire speeds swiftness fastness and heats of vaporization occur in these beneficial 

situations. 

It's important noting that the octane number is a standard fraction of value that shows 

how a fuel's physical qualities compare to others. The greater the octane level, the less 

the fuel's powerlessness impotency to clap due to improper combustion in the chamber. 

Ethanol, on the other hand, has only 65 percent of the vitality life force thickness of 

fuel (but has a 25% higher vitality energy content than methanol), lower smoke pressure 

qualification, low temperature ignition difficulty, and lower fire blast attack radiance 

than methanol. Among ethanol's many drawbacks are its destructiveness and limitless 

water miscibility. While adding ethanol with gasoline may enhance engine "cold turning 

over," the expansion in the instability unstableness of ethanol (fume pressure) might 

cause an increase in evaporative discharges after burning. 

1.3. Biodiesel: 

Their present and prospective applications, as well as the long-term viability of biofuel 

in internal combustion engines and the future outlook in the burgeoning sector of 
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biofuel energy. From the literature assessment, it is obvious that biofuel is still a 

modest source of free DOE energy globally, while fossil fuels account for around 80% of 

the world's energy consumption. Biodiesel is one of the most promising fuel options for 

internal combustion engines. Chemically, biodiesel may be made by blending any 

natural oil with an alcohol crude and an inebriant like methanol or ethanol. For 

commercial application, vegetable oil may simply be mixed with methanol. Biodiesel 

and petrol diesel have similar energy densities, according to paper. By transesterifying 

soybean and methanol in the presence of an acid catalyst to speed up the process, a 

biodiesel blend may be made(Mahlia et al., 2020; Rizwanul Fattah et al., 2020; Singh 

et al., 2020; Zulqarnain et al., 2020). 

Biodiesel has emerged as the most promising renewable and ecological fuel for 

automotive internal combustion engines. Soybean, rapeseed, jatropha palm oil, 

sunflower, waste food oil, canola oil, cottonseed, coconut, and animal fat are all used 

to make biodiesel. For observable plant development, the feedstock is dependent on 

geographical circumstances, soil, and meteorological variables in the location. A lipase 

catalyst, an acid catalyst, and an alkali catalyst are all examples of catalysts. 

Algae is cost-effective, requires fewer purification processes, enhances bio diesel 

separation, extracts 80-85% of the fuel, and is re-usable which must be removed in 

order to obtain their oil Conventional mixing by directly mixing reduces the viscosity of 

dry vegetable oil, but it has no impact on carbon deposition in the combustion chamber, 

decreases the mean effective pressure, and so causes the engine to lose power. When 

using biodiesel, the engine exhaust has been recorded to include black soot along with 

particulate matter in certain situations; nevertheless, at higher temperatures, pyrolysis 

cracking is difficult to regulate, even when the conditions are good for traditional petro 

diesel fuel. The Ester exchange process uses triglycerides, which are subsequently 

converted into monoesters, lowering the viscosity of vegetable oil even at higher 

temperatures for compression ignition engines. 
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The molecular chain of the mix breaks down to one-third of its original size when 

monoesters develop, increasing the cetane number in compression ignition engines. 

Certain frequently accessible alcohol groups, such as methanol, ethanol, propanol, and 

butanol, have been shown to be effective in breaking the long chain of hydrocarbons in 

vegetable oils. The production of biodiesel is regulated by the quantity of reactants, 

the kind and amount of catalyst and activator, and the reaction conditions due to the 

reversibility of the transesterification process. In most cases, the catalyst utilized in 

esterification is: 

 Anzyme 

 Sodium alkali 

 Hydroxide 

 Potassium 

 Hydroxide 

 Carbonates 

The aforesaid difficulty may be considerably minimized by employing heterogeneous 

transesterification catalysts, which allow for simple and cost-effective biodiesel and 

glycerol refining. Catalyst is less harmful and reusable. When compared to regular petro 

diesel fuel, biodiesel is the cleanest form of energy, emitting less carbon dioxide, sulfur 

dioxide, carbon monoxide, hydrocarbons, and particulate matter. The carbon dioxide 

reduction may be explained as follows: the plant will produce a significant quantity of 

carbon dioxide over its lifetime, therefore sustaining the carbon cycle and so leaving a 

very small carbon footprint and keeping the logical equilibrium. Because biodiesel has 

a lower sulfur level than mineralized petrol diesel, it decreases acid rain and so protects 

water supplies, aquatic life, animals, and ground plants from the negative impacts of 

acid rain. 

Furthermore, it would protect sculptures and monuments composed of calcium stones 

from acid rain deterioration. Because the combustion exhaust is significantly cleaner 

and the additional oxygen molecules present in the ester offer clean fuel burning, it 
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would result in reduced particulate matter emission. As a result, using biodiesel in a 

conventional petro diesel engine and blending it within the manufacturer's allowed 

blending ranges not only reduces pollution by reducing hydrocarbons, aromatic 

hydrocarbons, sulfur dioxide, carbon monoxide, carbon dioxide footprints, alkenes, 

aldehydes, ketones, and particulate matter, but it also saves money. Though nitrogen 

oxide emissions are somewhat higher if the engine setup and operating conditions are 

kept the same as for traditional petro diesel fuel engines, these nitrogen oxide 

emissions may be reduced by employing software and biodiesel sensors to optimize the 

engine. Biodiesel is compatible with advanced catalyst technologies, particle trapping, 

and exhaust gas recirculation. Biodiesel made from soy plants decreases carbon dioxide 

emissions by 78 percent throughout the course of its life cycle, making it a more viable 

option than traditional gasoline. 

 

Greater cetane number, higher flammability, higher flashpoint, easier and safer 

transportation, higher viscosity, and better lubricating effect are all advantages of 

biodiesel over regular petro diesel fuel. Biodiesel is used by the majority of major 

American automotive manufacturers and doors, up to a 10% percentage ratio. Exercise 

soot may occur if the biodiesel mix has a greater proportion of biodiesel. Because of its 

low viscosity, it may block the engine and fuel filter at higher concentrations. It has 

the potential to destroy some types of rubbers at high concentrations. 

2. DISCUSSION 

The conflict between food production and fuel creation has always existed. 

Furthermore, it is a point of discussion because there is always a price disparity 

between gasoline and food. The development of biofuels is accelerating in the endeavor 

to decarbonize the transportation sector and cars. It is so because issues such as 

greenhouse gas emissions, air pollution, and human health are all on the rise. As a 

consequence, there has been a surge in biofuel production in recent years. Some assets, 

such as mazes, sugar cane, and vegetable oils, are utilized not only for food and feed, 
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but also for the production of biofuels, which are all first generation biofuels. Despite 

the fact that biofuel production is a little percentage of overall energy output, it is 

critical in light of the environmental issues. According to the study, biofuels made from 

grains have increased food costs. Corn and sugarcane are utilized as animal feed and 

also for biofuel production, hence the rate of these commodities is rising. Corn, for 

example, is used to produce ethanol. Fuel consumption in affluent nations is now 

competing with food demand in impoverished ones. 

2.1. Biofuel supply chain management uncertainty and sustainability concepts: 

Raw resources, refineries, storage facilities, blending users, and end-users are all 

connected by the biofuel supply chain. The supply chain assists with biofuel 

management on three levels: strategic, tactical, and operational. We now have three 

generations of biofuels, with a fourth generation biofuel still in the development stage. 

Farms, storage facilities, bio refineries, blending facilities, retail outlets, and 

transportation are all part of the biofuels supply chain. When all of these factors come 

together, the production of biofuels and their usage in society may grow. Making 

decisions in the biofuel supply chain: 

 GP (goal programming) is a technique for determining the efficiency and energy 

balance of a supply chain's long-term viability. The AHP (analytic hierarchy 

process) is used to make decisions and assess goal priority. 

 Strategic decision-making is a long-term choice that is often made over a period 

of 5 to 10 years, depending on the firm. When it comes to biofuels, technology 

evolves dependent on the biofuels demand and application. Typically, biofuels 

technology is chosen based on material availability, sustainability concerns, and 

cost. 

 Tactical decision-making is done in the midterm since it involves manufacturing 

choices, scheduling, and products transportation. This improves the efficiency 

of strategic judgments. 
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 Operational choices are made on a daily or weekly basis because they include 

logistic scheduling and demand forecasting so that a firm can monitor its 

production rate and regulate its efficiency and material flow. 6.2 Biofuel supply 

chain uncertainties: 

 Uncertainties influence decision-making and supply chain performance by 

causing doubt or uncertainty about biomass supply (quality or quantity of 

biomass), transportation (raw material delivery), production (production does 

not go as planned or machines break down), demand, and price (unexpected 

variation in demand for delivery or price change) of the product. 

2.2. Biofuel supply chain sustainability principles and models: 

Environmental measures have been implemented to reduce CO2 emissions and other 

environmental concerns. As the demand for biofuels rises, more farmers will be enticed 

to plant crops for ethanol. Biofuels are blended with fossil fuels in various percentages 

to create a biofuel that meets the requirements while causing less environmental 

damage. However, biofuels have a lower GEP (global ecological performance) than 

fossil fuels and require large-scale production, which is difficult to achieve. Biofuel's 

market share in 2050 is expected to range between 15-20 percent.  The term 

"sustainability" and how it applies to biofuels: 

3. CONCLUSION 

Energy is essential for a country's scientific, technical, and economic progress. Climate 

change, economic and political development, foreign relations, and international 

alliances are all influenced by the country's energy choices. Many developed countries 

have increased their use of fossil fuels to the point where developing countries are now 

seen as the main culprits for the effect of increased pollution. Furthermore, developed 

countries have shifted their production facilities overseas to avoid the increasing 

pollution, resulting in pollution hotspots around the world.  Despite the fact that biofuel 

production is a little percentage of overall energy output, it is critical in light of the 

environmental issues. According to the study, biofuel made from grains has increased 
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food costs. Corn and sugarcane are utilized as animal feed and also for biofuel 

production, hence the rate of these commodities is rising. Corn, for example, is used 

to produce ethanol. Fuel consumption in affluent nations is now competing with food 

demand in impoverished ones. 
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