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ABSTRACT : 

The difficulties with fossil fuels caused by hazardous carbon dioxide emissions and global warming are 

closely linked to the particulate matter that has presented a severe danger to the environment. 

Biomaterials-based goods like biodiesel and bio-compressed natural gas (Bio-CNG) could be more 

reasonably priced and adaptable. Biofuel are being used more and more in the creation of transportation, 

heating, and electrical systems as the need for sustainable energy sources rises. This evaluation 

emphasizes the use of organic waste from soil and aquatic ecosystems in order to provide renewable 

energy for human needs while preserving a clean and healthy environment. Deck has the potential to 

generate bioenergy, therefore lowering greenhouse gas emissions and safeguarding the environment. 

Fuels like hydrogen, ethanol, butane, and algal diesel.

Keywords : Biofuels, Production methods, Bioenergy, Extraction; Anaerobic digestion, Thermo 

economic approach

1. INTRODUCTION :

Biofuel are a sort of energy fuel created from biological material (commonly referred to as biomass) 

produced by plants and other living things that may be cultivated and gathered constantly. Biofuel have 

taken the place of nonrenewable energy sources. The major sources of fuel are agricultural and 

necessary harvests, wooded areas, and residual streams. Due and colleagues (2018). Pollute and 

colleagues (2015).Agarwal et al. (2018).

Biofuel frequently originate from vegetable oils, recycled wax, or animal fats, bioethanol, which is 

distilled from plants that contain sugar and starch, such as maize, or biogas. Petroleum oil is one of the 

world's most important energy sources. The transportation industry utilizes more than 70% of all 

petroleum fuel. According to projections, due to the massive rise in petroleum use, the world will run out 

of petroleum by 2070-2080. Lignocelluloses biomass is composed of crops, farm waste, and waste from 

manufacturing plants. The advancement of lignocelluloses biofuel helps to alleviate the impact of the 

food and environmental crises.

The following are commonly included in the production of lignocelluloses biomass: cellulose (41-

46%), hemicelluloses (25-32%), and lignin (26-31%). Pretreatment for enzymatic hydrolysis involves 

fermentation to increase the amount of the desired product. Vickers, (2017), Kumar, & Singh (2018) 

identified three kinds of pretreatment techniques: synthetic, biological, and physical. After that, 
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employing pretreated biomass in combination with enzymatic saccharification and microbial 

fermentation may yield the required outcome. Oleaginous organisms convert carbohydrates into fatty 

acids or oil through a variety of metabolic processes, including fermentation Shields, et al.,(2018).As 

alternatives to derived from petroleum transportation fuels, biofuel are garnering more and more 

attention on a worldwide scale in an effort to help solve issues with energy costs, energy security, and 

global warming associated to liquid fossil fuels. Here, the term "biofuel" refers to any liquid fuel 

generated from plant material that may be used in place of petrol created from petroleum. Biofuel can 

range in familiarity from fairly well-known fuels like ethanol created from sugar cane or diesel-like fuel 

produced from soybean oil to less recognizable fuels like diethyl ether (DME) or Fischer-Tropic liquids 

(FTL) manufactured from lignocelluloses biomass.Liquid biofuel are classified as "first-generation" or 

"second-generation" fuels, a concept that has only recently gained traction. These words lack precise 

technical definitions. The key distinction between them is the feedstock they use. Microalgae biomass, a 

raw material rich in biological polysaccharides, was an early fuel type.

2. CLASSIFICATION OF BIOFULES :

A First-generation Biofuel 

B Second-generation Biofuel

C Third-generation Biofuel

D Fourth-generation Biofuel

2.1. First-generation Biofuel : Other food items or crops used as animal feed are the main sources of 

the first-generation biofuel, as reported by Jeswani et al. (2020).These biofuel are sometimes 

referred to as "conventional biofuel" since they are created utilizing a number of well-known 

techniques and technologies, including fermentation, distillation, and transesterification Jeswani, 

et al. (2020).Membranes are not required in these procedures because the major goal of the 

procedure is to produce fuel and dump the leftover non-fuel material as trash Oumer, et.al., (2018).

2.2 Second-generation Biofuel : Second-generation is entirely produced from non-food sources 

including specialist energy crops, other lignocelluloses plants, agricultural waste, forestry waste, 

and other waste materials. Jeswani and others (2020). Since it focuses on improving fuel recovery 

and producing secondary raw materials, the second generation of biofuel production is 

advancement over the first. It is an economically feasible technique because, unlike the first-biofuel 

generation method, it focuses on producing useful fuels while decreasing the cost of energy overall 

and the quantity of waste generated. In order to boost the production of biofuel, researchers 

regularly advocate techniques like membrane filtration and the integration of several biorefineries. 

A variety of hemophilic and thermopile organisms are used to make biofuel, organic acids, and 

amino acids.

2.3. Third-generation Biofuels : Third-generation biofuel are created from microalgae by 

transesterifying or hydrotreating the algal oil Jeswani et al., (2020). When compared to first 

generation biofuel that use conventional crops, these strategies can significantly increase biofuel 

output on an annual basis. Hafez and colleagues (2020), the second and third generations of biofuel 
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are collectively referred to as advanced biofuel due to continued development and research Jeswani 

et al., (2020). Workable materials that do not disturb the food chain, are practical, conveniently 

accessible, and adaptable to changing environmental circumstances are among the primary 

sources.The bulk of these sources include microalgae, animal oils, fish oils, used cooking oil, and 

other substances. The ability to reduce water pollution and the amount of waste handled at sites is 

another significant advance. M. Tariq, D. Sharma, et al., et al., (2019).

2.4. Fourth-generation Biofuel : The fourth generation of biofuel is produced using GM algae, photo 

biological solar fuels, and electro-fuels. D. Sharma and colleagues (2019).Abdullah and colleagues 

(2019). The GM algal biomass is effective at generating biofuel while also enhancing light 

penetration and photosynthetic efficiency. Abdullah and colleagues (2019).The raw materials for 

fourth-generation solar panels are widely available, more cost-effective, and limitless. Genetic 

modification of macroalgal biomass has the potential to be used in oil extraction methods by 

triggering autolysis of cells and product secretary systems. Zinc-finger nuclease (ZFN), 

transcription-like effectors nucleases (TALEN), and clustered regularly interspaced palindrome 

sequences (CRISPR/Cas9) are typical bioinformatics methods used for genome editing. Abdullah 

and colleagues (2019). Maeda and colleagues (2018).

3.  Fermentation Process : Recent genetic engineering has generated microorganisms that ferment 

pentose's in place of the conventional fermenting yeast (S. cerevisiae), which produces ethanol 

from hexodes. Addition of ethanol to hexodes Dien, et al., (2003), Wooley, et al., (1999). The 

common baker's yeast Saccharomyces cerevisiae, S. cerevisiae NBRC 2346, recombinant bacterial 

strains E. coli KO11,Klebsiella oxytoca, Zymomonas mobilis, or a yeast strain Pichia styptic were 

all investigated during the research Krahulec, et al., (2012). The fermentation technique that is 

currently being developed uses particular fermenters in a sequential fermentation process to allow 

for the best possible recovery of ethanol from a variety of biomass substrates.

4.  TYPES OF BIOFULES

 o Solid Biofuel

 o Liquid Biofuel

 o Gaseous Biofuel

4.1.  Solid Biofuel : These biofuel are created from solid, organic, non-fossil biomass obtained from 

living things. These biomasses have significant use in the generation of heat, energy, and electricity. 

Dahman and colleagues (2019). These biofuel are made from industrial waste that is renewable, 

such as charcoal, fuelwood, wood pellets, wood scraps, and animal waste. One such example is 

biochar. Allan et al., 2019.

4.2. Liquid Biofuel : These biofuel encompass all liquids produced from organic material or 

biodegradable components. Allan and others (2019). Liquid biofuel are preferable to solid and 

gaseous biofuel in many aspects because to their high energy density, making them an ideal option 

for transportation, storage, and retrofitting. Hou and others (2016). The most significant major 

examples of liquid biofuel are bioethanol, biodiesel, and biooil. Another group of liquid biofuel is 
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glycoside-based biofuel, which include biomass such as vegetable oil, pyrolytic oil, biodiesel, 

hydrogenated oil, and bio-gasoline. A few examples of lignocelluloses-based biofuel are bio-oils, 

BTL diesel, and drop-in biofuel. Zhou and others (2016).

4.3.  Gaseous Biofuel : Low-density gaseous biofuel are inherently gaseous. Some prominent examples 

are biogas, biohydrogen, and biosyngas. No, & No, (2019). To create gaseous biofuel, biomasses 

are paralyzed or gasified. These biofuel are then utilized in Otto engines coupled to an electrical 

generator to create power or heat.

5.  The concept of food waste in connection to the production of biofuel.

 Food waste development is a global socioeconomic problem which impacts environmental quality 

and human social justice through relationships with several other resources, including water and 

energy. (2011) Ingram. The use of food crops for the manufacture of biofuel added to the problem, 

placing additional strain on the food supply and increasing food waste. (2017) Moil et al. 

(2014)Sprang, et al. (2014) Popp, et al. To solve the issue of food waste generation after generation, 

advanced technology and direct public interventions are required, according to Gram (2011). You 

must pay attention to it. First, by conducting a personal assessment and emphasizing customer 

attitudes and habits about waste laws. Targeting the local levels and monitoring the municipal 

government's attempts to reduce garbage generation. Monitoring the upper levels of government is 

one of the tasks for the third stage.

5.1 Energy Implications. The production of biofuel has a considerable influence on energy output. 

There are first, second, third, and fourth generations. It consumes a substantial quantity of energy. 

As a result of biofuel, unconventional fossil fuels have received a lot of interest as a possible source 

of energy. Origin Hung, (2002). Biomass is used to generate biofuel, and biomass derived from 

cellulosic bioenergy crops has grown in importance in recent years. In future energy systems. 

Because the global potential for bioenergy is limited, it is critical to utilize alternative resources in a 

sustainable manner.Molino and colleagues (2021).The water and food nexuses, as well as the 

energy nexus, are highly interdependent. As a result, eliminating global energy shortage will 

include careful control of food and agricultural production, as well as energy.

5.2  Food implications. While second-generation biofuel are produced from cellulose-rich agricultural 

waste, first-generation biofuel can be produced from a range of food crops. Maize and sugarcane are 

used to make first-generation biofuel like bioethanol, whereas soybean, rapeseed, and palm oil are 

used to make biodiesel. Hoekstra & again, 2003. The competitiveness of flexible crops (crops used 

for nutrition and energy) in the food and biofuel sectors in countries with a food shortage is 

highlighted by the food efficiency of food impact. (2008)Fargione and associates. 90 to 110 persons 

may be fed by the crops required to make one tone of biofuel(bioethanol and biodiesel). As a result, 

there is intense competition among living organisms for access to food. Direct consumption of the 

maize and wheat used in the manufacturing of bioethanol is permitted.

LIMITATIONS : First-generation biofuel may be made from a variety of food crops, but second-

generation biofuel are made from agricultural waste that is high in cellulose. First-generation biofuel 

like bioethanol are produced using maize and sugarcane, whereas biodiesel is produced using soybean, 
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rapeseed, and palm oil. 2003; Hoekstra and again. The food efficiency of food impact draws attention to 

the competitiveness of flexible crops (crops utilized for both nourishment and energy) in the food and 

biofuel sectors in nations with a food shortage. (2008) Fargione and partners. The crops needed to 

produce one tone of biofuel (bioethanol and biodiesel) could feed 90 to 110 people. As a result, living 

things compete fiercely with one another for nourishment. The use of maize and wheat directly in food.

CONCLUSION :

Biofuel are generating a lot of interest since they are nontoxic and environmentally benign. The 

intriguing topic of biofuel incorporates finance, nature, agronomy, ecological sciences, microbiology, 

chemical engineering, science, mechanical, and plant science. Original biofuel are now financially 

viable, and crops that aren't frequently used to produce biofuel or aren't yet economically developed 

may serve as ideal feedstock for these new fuels. The development of third-generation biofuel is still in 

its earliest phases. Following the achievement of a goal, the financial feasibility of these cycles will be 

examined. To boost yields and productivities, lab-scale cycles must be hastened during 

commercialization. Biofuel are produced using specific biomass feed stocks and techniques. Human 

foods such as maize, peanuts, sugarcane, soy, and peanut butter.
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