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ABSTRACT 

Every one will have question in their mind that “Why should we use alternative 

sources of energy?” 

We should use them for 2 reasons:  

1. The most important aspect is that, we are in danger of ruining the planet's 

climate through carbon dioxide emissions.  If we continue to use fossil fuels, 

we may increase the temperature of the planet in ways that will harm us and 

our entire ecosystem. 

2. We cannot keep using fossil fuels forever.  They will eventually run out, even 

as the population of Earth grows. 

One of the wonderful discoveries or alternatives is the “BIO-DIESEL”.  

 

INTRODUCTION: 

A bio-diesel is a fuel that is produced through contemporary biological 

processes, such as agriculture and anaerobic digestion, rather than a fuel produced by 

geological processes such as those involved in the formation of fossil fuels, such as 

coal and petroleum, from prehistoric biological matter. Biofuels can be derived 

directly from plants, or indirectly from agricultural, commercial, domestic, and/or 

industrial wastes. Renewable biofuels generally involve contemporary carbon 

fixation, such as those that occur in plants or microalgae through the process of 

photosynthesis. Other renewable biofuels are made through the use or conversion of 

biomass (referring to recently living organisms, most often referring to plants or 

plant-derived materials). This biomass can be converted to convenient energy-

containing substances in three different ways:  

 

1. Thermal conversion  

2. Chemical conversion and  

3. Biochemical conversion.  

 

This biomass conversion can result in fuel in solid, liquid, or gas form. This 

new biomass can also be used directly for bio fuels. 
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PREPERATION: 

Biodiesel production is the process of producing the bio-fuel, biodiesel, 

through the chemical reactions transesterification and esterification. This involves 

vegetable or animal fats and oils being reacted with short-chain alcohols (typically 

methanol or ethanol). The alcohols used should be of low molecular weight, ethanol 

being one of the most used for its low cost. However, greater conversions into 

biodiesel can be reached using methanol. Although the transesterification reaction 

can be catalyzed by either acids or bases the most common means of production is 

base-catalyzed transesterification. This path has lower reaction times and catalyst cost 

than those posed by acid catalysis. However, alkaline catalysis has the disadvantage 

of its high sensitivity to both water and free fatty acids present in the oils. 

 

STEPS FOR PREPERATION: 

1. Feedstock pre-treatment 

2. Determination and treatment of free fatty acids 

3. Reactions 

4. Product purification 

 

1. FEEDSTOCK PRETREATMENT: 

Common feedstocks used in biodiesel production include:  

1. Yellow grease (recycled vegetable oil), 2."Virgin" vegetable oil, and  

3. Tallow.  

Recycled oil is processed to remove impurities from cooking, storage, and 

handling, such as dirt, charred food, and water. Virgin oils are refined, but not to a 

food-grade level. Degumming to remove phospholipids and other plant matter is 

common, though refinement processes vary. 

Regardless of the feedstock, water is removed as its presence during base-

catalyzed transesterification causes the triglycerides to hydrolyze, giving salts of the 

fatty acids (soaps) instead of producing biodiesel. 
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2. DETERMINATION AND TREATMENT OF FREE FATTY ACIDS: 

A sample of the cleaned feedstock oil is titrated with a standardized base 

solution in order to determine the concentration of free fatty acids (carboxylic acids) 

present in the vegetable oil sample. These acids are then either esterified into 

biodiesel, esterified into glycerines, or removed, typically through neutralization. 

After this we the fatty acids undergo oxidation. This new carbon-based free radical 

can then react with diatomic oxygen to continue the propagation reaction or react with 

other carbon-based free radicals in a termination step. 

R  + R  → R–R 

R  + ROO  → ROOR 

 

Sample 

number 

Temperature 

(Â°C) 

Oxidation time 

(h)Soy oil 

Oxidation time (h)Soy 

biodiesel 

1 25 0 0 

2 110 0 0 

3 110 1 1 

4 110 3 2 

5 110 4 3 

6 110 5 4 

7 110 6 5 

8 110 7 6 

9 110 8 7 

10 110 10 8 
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3. REACTIONS: 

  

4. PRODUCT PURIFICATION: 

Products of the reaction include not only biodiesel, but also byproducts, soap, 

glycerol, excess alcohol, and trace amounts of water. All of these byproducts must be 

removed to meet the standards, but the order of removal is process-dependent. 
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The density of glycerol is greater than that of biodiesel, and this property 

difference is exploited to separate the bulk of the glycerol coproduct. Residual 

methanol is typically recovered by distillation and reused. Soaps can be removed or 

converted into acids. Residual water is also removed from the fuel. 

 

BENFITS & USAGE OF BIO-DIESEL: 

Biodiesel is a domestically produced, clean-burning, renewable substitute for 

petroleum diesel. Using biodiesel as a vehicle fuel increases energy security, 

improves air quality and the environment, and provides safety benefits. 

 

Energy Security and Balance: 

The United States imported 24% of its petroleum in 2015, and transportation 

was responsible for nearly three-quarters of total U.S. petroleum consumption. 

Depending heavily on foreign petroleum supplies puts the United States at risk for 

trade deficits, supply disruption, and price changes. Biodiesel is produced in the U.S. 

and used in conventional diesel engines, directly substituting for or extending 

supplies of traditional petroleum diesel. Biodiesel has a positive energy balance 

meaning that biodiesel yields 4.56 units of energy for every unit of fossil energy 

consumed over its lifecycle. 

 

Air Quality: 

Engines manufactured in 2010 and later have to meet the same emissions 

standards, whether running on biodiesel, diesel, or any alternative fuel. Selective 

Catalytic Reduction (SCR) technology in diesel vehicles, which reduces nitrogen 

oxide (NOx) emissions to near zero levels, makes this possible. These engines are 

some of the cleanest engines on the road, and the emissions from diesel fuel are 

comparable to those from biodiesel blends. 

 

Using biodiesel reduces greenhouse gas emissions because carbon dioxide 

released from biodiesel combustion is offset by the carbon dioxide absorbed from 

growing soybeans or other feedstocks used to produce the fuel. Life cycle analysis 

completed by Argonne National Laboratory found that B100 use reduces carbon 

dioxide emissions by 74% compared with petroleum diesel. The California Air 

Resources Board (CARB)  similar values from various sources for its life cycle 

analysis of biodiesel. 

 

Greenhouse gas and air-quality benefits of biodiesel are roughly 

commensurate with the amount of biodiesel in the blend. Learn more about Biodiesel 

Emissions. 

 

Engine Operation: 

Biodiesel improves fuel lubricity and raises the cetane number of the fuel. 

Diesel engines depend on the lubricity of the fuel to keep moving parts from wearing 

prematurely. One unintended side effect of the federal regulations, which have 

gradually reduced allowable fuel sulphur to only 15 ppm and lowered aromatics 
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content, has been to reduce the lubricity of petroleum diesel. To address this, 

the ASTM D975 diesel fuel specification was modified to add a lubricity requirement 

(a maximum wear scar diameter on the high-frequency reciprocating rig [HFRR] test 

of 520 microns). Biodiesel can increase fuel lubricity to diesel fuels at blend levels as 

low as 1%. 

 

Before using biodiesel, check your engine manufacturer recommendations to 

determine what blend is optimal for your vehicle (see the National Biodiesel Board's 

OEM Information for those that support the use of biodiesel blends). 

 

BIO-DIESEL REQUIREMENTS FOR DIFFERNT TYPE OF ENGINES: 

B100: 

Property Test 

Method 

Grade 

No.1-B 

S15 

Grade 

No.1-B 

S500 

Grade 

No.2-B 

S15 

Grade 

No.2-B 

S500 

Sulfur, % mass 

(ppm), max 

D5453 0.0015 

(15) 

0.05 

(500) 

0.0015 

(15) 

0.050 

(500) 

Cold soak 

filterability, s, 

max 

D7501 200 200 360 360 

Monoglycerides, 

% mass, max 

D6584 0.40 0.40 - - 

Requirements for All Grades 

Calcium and 

Magnesium, 

combined, ppm, 

max 

EN14538 5 5 5 5 

Flash point 

(closed cup), °C, 

min 

D93 93 93 93 93 

Alcohol Control: 

One of the following must be met 

(1) Methanol 

content, mass%, 

max 

EN14110 0.2 0.2 0.2 0.2 

Sodium and 

potassium, 

combined, ppm, 

max 

EN14538 5 5 5 5 

Oxidation 

stability, hrs, min 

EN15751 3 3 3 3 
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B6  TO B20: 

Property Test 

Method 

Grade 

B6 to B20 S15 B6 to B20 S500 

j B6 to B20 S5000 

Acid number, mg KOH/g, max. D664 0.3 0.3 0.3 

Viscosity, mm2/s at 40°C D445 1.9-4.1a 1.9-4.1a 1.9-4.1a 

Flash point, °C, min D93 52b 52b 52b 

Cloud point, °C, max or 

LTFT/CFPP, °C, max 

D2500 c c c 

Sulfur Content, (μg/g or ppm) 

 mass %, max.  

 mass %, max. 

D5453 

D2622 

D129 

15 

— 

— 

— 

0.05 

— 

— 

— 

0.50 

Distillation temperature, °C, 90% 

evaporated, max 

D86 343 343 343 

Ramsbottom carbon residue on 

10% bottoms, mass %, max. 

D524 0.35 0.35 0.35 

Cetane number, min D613 40 40 40 

One of the following must be met: 

(1) Cetane index, min D976-80 40 40 40 

(2) Aromaticity, vol %, max. D1319-03 35 35 — 

Ash Content, mass %, max. D482 0.01 0.01 0.01 

Water and Sediment, vol %, max. D2709 0.05 0.05 0.05 

Copper Corrosion, 3 h @ 50°C, 

max 

D130 No. 3 No. 3 No. 3 

Biodiesel Content, % (V/V) D7371 6.–20. 6.–20. 6.–20. 

Oxidation Stability, hours, min. EN15751 6 6 6 

Lubricity, HFRR @ 60°C, (micron 

μm), max. 

D6079 520 520 520 

 

ENGINES OF BIO-DIESEL: 

1. 

 
Engine used for normal SUV’s 

http://www.afdc.energy.gov/glossary.html#CetaneNumber
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2. 

 
Engine used for race cars and trucks 

 

3. 

 
Blueprint for engines 

 

CONCLUSION: 

The smartest technologies deliver benefits to multiple interests, including 

improved economy, and a positive impact on the environment and governmental 

policies. 

 

The role of the biodiesel industry is not to replace petroleum diesel, but to 

help create a balanced energy policy with the most benefit to the United States. 

Biodiesel is one of several alternative fuels designed to extend the usefulness of 

petroleum, and the longevity and cleanliness of diesel engines. 
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The ultimate goal is to contribute to building a stronger, more self-sufficient 

community by way of a community-based biodiesel production model. A community-

based biodiesel distribution program benefits local economies, from the farmers 

growing the feedstock to local businesses producing and distributing the fuel to the 

end consumer. The money stays in the community while reducing impact on the local 

environment and increasing energy security. 
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