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1 2Presentation aim

Introduction

to explore ethanol as a biofuel, emphasizing its 

production, uses, environmental impact, and 

potential as a sustainable alternative to fossil fuels.

Ethanol definition

a renewable alcohol-based fuel made by fermenting 

plant materials like corn, sugarcane, or cellulosic 

biomass. It is used as a cleaner alternative to 

gasoline.



Objectives
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Objectives

What is Ethanol and How is It Produced?
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What is Ethanol?
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a colorless, flammable liquid commonly used as a 

fuel additive to reduce emissions and dependence 

on fossil fuels.

a renewable, alcohol-based fuel made from plant 

materials such as corn, sugarcane, or biomass.

Ethanol Definition

What is Ethanol?

Ethanol Usage
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How is Ethanol Produced?
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•Plant material is ground and mixed with water.

•Enzymes break down starches into sugars.

•Yeast ferments the sugars into ethanol and carbon 

dioxide.

•Ethanol is separated and purified through distillation.

Biological Fermentation (Most Common)

ProductionRaw Materials

Sugars and starches (e.g., corn, sugarcane, wheat)



Main usage

Ethanol is produced by hydrating ethylene, a byproduct of petroleum 

refining.

Used more in industrial applications than fuel.

Synthetic Production (Less 

Common)

Production method



Advantages and Limitations of 

Ethanol as a Renewable Energy 

Source
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Biodegradable

Made from crops like corn, sugarcane, and other 

biomass that can be replanted each year.

Renewable Source

Economic Boost

Lower Emissions

Safer for the environment in case of spills compared to 

fossil fuels.

Advantages

Burns cleaner than gasoline, producing less carbon 

monoxide and carbon dioxide.

Encourages agricultural production and creates jobs in 

farming and biofuel industries.

Reduces Dependence

Offers an alternative to imported petroleum, improving 

energy security.
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Energy Content

Ethanol contains about 33% less energy per gallon 

than gasoline, reducing fuel efficiency.

Limitations

Production

Using food crops for fuel can increase food prices 

and raise ethical concerns.

Land and WaterFood vs. Fuel

Although ethanol burns cleaner, some production 

methods (especially from corn) can still generate 

emissions and pollution.

High ethanol blends may not be compatible with all 

engines or fuel distribution systems.

Requires large areas of land and significant water 

resources, potentially affecting ecosystems.

Compatibility
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Social Implications of Ethanol Usage
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•Land Use Change: Large-scale crop cultivation can lead to 

deforestation and habitat loss.

•Water Consumption: Ethanol production, especially from corn, 

requires large amounts of water.

•Soil Degradation & Pollution: Intensive farming can deplete soil 

nutrients and cause fertilizer runoff.

Disadvantages

Advantages

Environmental Implications

•Lower Emissions: Reduces greenhouse gas emissions when 

compared to fossil fuels.

•Biodegradability: Less harmful in case of spills.

•Renewability: Made from plant-based sources that can be regrown.



NegativePositive

•Government Subsidies: Heavy 

reliance on subsidies can strain 

public budgets.

•Fuel Prices: Ethanol-blended 

fuel may be more expensive in 

some regions.

•Market Volatility: Crop prices 

can be unstable due to 

fluctuations in fuel demand.

Economic Implications

•Job Creation: Supports jobs in 

agriculture, biofuel production, 

and transport.

•Energy Security: Reduces 

dependence on imported oil, 

benefiting national economies.

•Support for Farmers: Provides 

additional revenue streams for 

crop producers.



Food vs. Fuel Conflict: Using crops like corn for fuel can 

raise food prices and reduce availability, affecting low-

income populations.

Land Rights Issues: Large-scale biofuel projects may 

displace communities or indigenous groups.

Social Implications

Negative

Rural Development: Stimulates growth in farming 

communities and small towns.

Public Health: Cleaner-burning fuel can improve air 

quality and reduce respiratory illnesses.

Positive
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Brazil: A Global Leader in Sugarcane Ethanol

Challenges

Key Features

Flex-Fuel Vehicles: Over 80% of new 

cars sold are flex-fuel (run on 

ethanol, gasoline, or any blend).

•Ethanol Blends: Gasoline contains 

at least 27% ethanol (E27).

•Environmental Benefits: Sugarcane 

ethanol reduces greenhouse gas 

emissions by up to 90% compared 

to gasoline.

•Government Support: Strong 

policies, subsidies, and public-

private partnerships have supported 

the ethanol sector.

Overview

Brazil has been a pioneer in ethanol 

fuel since the 1 970s.

•Ethanol in Brazil is primarily 

produced from sugarcane, which is 

Deforestation concerns due to land 

use.



2

1

Key Features

United States: Corn-Based Ethanol Industry

•Food vs. Fuel Debate: Using corn for 

Challenges

•The U.S. is the largest producer 

of ethanol globally, primarily from 

corn.

•Ethanol is a major component of 

the Renewable Fuel Standard 

(RFS) program.

•Ethanol Blends: Common blends 

include E1 0 (1 0% ethanol) and E85 

(85% ethanol) for flex-fuel vehicles.

•Infrastructure: Widespread 

distribution network with over 2,000 

E85 fueling stations.

•Economic Impact: Provides income 

to corn farmers and supports rural 

economies.
Overview



Feature Brazil USA

Main Feedstock Sugarcane Corn

Ethanol Blend Levels E27 and E1 00 E1 0, E1 5, E85

Greenhouse Gas Reduction Up to 90% 20–40% (varies)

F lex-Fuel Vehicle Use Very high Moderate

Key Concern Land use, deforestation Food prices, energy balance

Comparison Table
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Should we prioritize food for people or fuel for 

vehicles?

Biomass solution

How do we balance energy needs with food 

security?

Or is it just a transitional fuel toward fully electric or 

hydrogen-based systems?

Food vs fuel

Is second-generation (cellulosic) ethanol the future?

Transitional fuel

Energy balance

Can ethanol be a long-term solution to reducing 

fossil fuel dependence?

Ethanol longevity

Can non-food biomass solve the food vs. fuel 

debate?

Cellulosic future

Key Questions to Explore with Your Audience:(1 )
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3

Subsidies, mandates, research grants?

Ethanol development

Regional roles

Should strategies differ between developing and 

developed countries?

Key Questions to Explore with Your Audience:(2)

Integration potential Hybrid model

What role can ethanol play in different regions?

How should governments support ethanol 

development?

What would a hybrid energy model look like?

Country strategies

Support measures

Can ethanol integrate with other renewable sources 

(solar, wind, EVs)?



Prompt for Audience 

Engagement:

"With rising climate concerns and growing energy demand, should 

countries invest more in ethanol production—or focus entirely on 

electric vehicles and green hydrogen?"
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Definition and Chemical Structure of 

Ethanol



Definition:

Ethanol, also known as ethyl alcohol or simply alcohol, is a colorless, 

flammable liquid with a slightly sweet odor. It is widely used as:

•A biofuel (renewable energy source),

•A solvent in chemical processes,

•And the active ingredient in alcoholic beverages.



Functional Group

EthanolC₂H₅OH Hydroxyl group (–OH)

Molecular Formula

Chemical Structure:

IUPAC Name



H H  / H - C - C - OH | | H H 

The –OH group classifies ethanol as an alcohol.

Classification

Chemical Structure:/Structural Formula:

The molecule consists of two carbon atoms, six 

hydrogen atoms, and one hydroxyl group (–OH).

Molecular composition



Ethanol is the only alcohol safe for human consumption (in moderate 

amounts). Other alcohols like methanol are toxic.

Fun Fact:



Sources of Ethanol
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Ethanol can be produced from various plant-based materials. These sources are generally categorized into three main 

types:

Sources of Ethanol



Example: Corn (USA), Wheat (Europe)

•Starch is broken down into sugars, which are then fermented into 

ethanol.

•Most ethanol in the United States comes from corn.

•Advantages: Established infrastructure, high yield

•Limitation: Raises concerns about food vs. fuel

Starch-Based Sources



Sugar-Based Sources

Example: Sugarcane (Brazil), Sugar beets (Europe)

•Sugars are naturally present and easily fermented, making production more efficient.

•Brazil’s ethanol industry is mainly based on sugarcane.

•Advantages: High energy balance, fewer emissions

•Limitation: Requires tropical climate, water-intensive



Example: Crop residues (corn stalks, wheat straw), wood chips, 

switchgrass

•Uses the non-edible parts of plants, reducing competition with food.

•Still in development stages with lower commercial use.

•Advantages: More sustainable, abundant feedstock

•Limitation: Technologically complex and expensive

Cellulosic Biomass (Advanced 

Source)



Source Type Examples Region Notes

Starch-based Corn, wheat USA, Europe High yield, food competition

Sugar-based Sugarcane, sugar beets Brazil, Europe Efficient, water-intensive

Cellulosic biomass Switch grass, residues Global Sustainable, costly to produce

Summary Table



Ethanol as a Fuel: E1 0, E85, and 

Flex-Fuel Vehicles
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E1 00 Blend

E1 0 Blend

•High-ethanol blend used in flex-fuel 

vehicles (FFVs).

•Not suitable for standard gasoline 

engines.

•Offers lower emissions but has 

lower energy content, meaning 

reduced mileage per gallon.

E85 Blend

•Used primarily in Brazil in specially 

designed vehicles.

•Completely petroleum-free fuel 

option.

•Most widely used blend worldwide.

•Compatible with nearly all gasoline 

engines.

•Improves combustion efficiency and 

reduces carbon monoxide 

emissions.

Common Ethanol Fuel Blends:
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3Provide fuel flexibility based on price 

and availability.

Flex-Fuel Vehicles (FFVs):

Economic benefit

Designed to run on any blend of 

ethanol and gasoline up to E85.

Equipped with sensors that detect the 

blend ratio and adjust engine 

performance accordingly.

Fuel blend flexibility
Adaptive engine

Common in countries like the United 

States and Brazil.

Geographic use



Emission Reduction

Reduces greenhouse gas emissions Renewable and biodegradable

Economic Support

Supports agricultural economies

Biodegradable

Benefits of Ethanol Blends:



AvailabilityFuel efficiency

Challenges:

Limited of E85 and E100 in some countriesLower (especially at high ethanol levels)



Benefits of Ethanol
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Renewable Resource

Sustainability

Reduces dependence on finite 

fossil fuels like oil and coal.

Source Reduces dependence

Ethanol is made from plant-based 

materials such as corn, sugarcane, 

and cellulosic biomass.

These crops can be replanted 

annually, making ethanol a 

sustainable energy source.
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In case of spills, ethanol poses minimal long-term environmental 

damage compared to gasoline or diesel.

Biodegradable and Non-Toxic

Environmental benefit

Spill impact

Ethanol breaks down quickly in the environment and is less harmful 

than petroleum-based fuels.
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Sugarcane ethanol, for example, can 

reduce lifecycle GHG emissions by up 

to 90% compared to fossil fuels.

Ethanol emissions

Burning ethanol produces fewer 

carbon emissions than gasoline.

GHG reduction

Ethanol blends (like E10 or E85) 

release less carbon monoxide, 

particulate matter, and unburned 

hydrocarbons.

Blends benefits

Lower Greenhouse Gas Emissions



Promotes energy independence by reducing reliance on 

imported oil.

Provides income and employment in agricultural regions 

through crop production and ethanol refining.

Supports Energy Security & Rural Economies

Economic benefitsEnergy independence
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Challenges of Ethanol Production
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Competition with other land uses like 

food production, wildlife conservation, 

and urbanization.

Land competition

Land requirements

Expanding agricultural land for biofuel 

production may lead to deforestation 

and habitat loss, especially in tropical 

regions.

Land Use

Large land requirements for crop 

cultivation, such as corn and 

sugarcane, which are used for 

ethanol production.

Ecosystem impact



Price ImpactHunger Concerns

Using food crops like corn for 

ethanol production raises concerns 

about food availability and rising 

food prices.

Increased demand for biofuels may 

divert crops from food markets, 

affecting global food security, 

especially in developing countries.

Food vs Fuel

Food vs. Fuel Debate

Critics argue that diverting food 

crops for fuel leads to higher prices 

for staple foods, making it less 

accessible to low-income 

populations.
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Some argue that corn-based ethanol might not be as energy-efficient 

or environmentally friendly as initially thought due to the high energy 

cost of cultivation, transportation, and processing.

Corn-based ethanol debate

Ethanol’s energy return on investment (EROI) can vary based on 

feedstock and production methods.

•Corn-based ethanol has a lower energy balance compared to 

sugarcane-based ethanol, where more energy is gained than used.

Energy Balance

Energy input vs. output

Ethanol’s EROI

The process of growing, harvesting, and converting biomass into 

ethanol requires energy.



While ethanol offers significant environmental and economic benefits, 

issues like land use, the food vs. fuel debate, and concerns about its 

energy balance present challenges that need to be addressed for it to 

be a truly sustainable and effective fuel source.

Summary:
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Design, Engineering, 

Manufacturing, Supply, Erection & 

Commissioning of 10KLPD Grain 



Design, Engineering, 

Manufacturing, Supply, 

Erection & Commissioning of 

1 0KLPD Grain based Ethanol 

Plant

We are PROVIDING FREE HAND HOLDING SUPPORT for our Proposal:

•Bank Finance Support

•Documents Preparations Support

•Subsidy Approval Support

•Tripartite Agreement For Ethanol (EBP)

•Raw Material Sourcing Arrangements

•By-Products(Sale of DDGS) Agreements

•Civil Constructions Work
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Raw Material Production



RAW MATERIAL YIELD:

•RICE: 45% FEED ETHANOL & BALANCE CATTLE STOCK

•WHEAT: 40% ETHANOL & BALANCE CATTLEFEEDSTOCK

•MAIZE/CORN: 40% ETHANOL & BALANCE CATTLEFEEDSTOCK

•SUGARCANE JUICE: 12% ETHANOL

•MOLASSES-B: 35% ETHANOL

•MOLASSES-C: 25% ETHANOL

Raw Material Production



16

Manufacturing Process
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41 2

FERMANTATION

PURIFICATION

Manufacturing Process

PROCESS

OF ETHANOL

HYDROLYSIS

PROCESS PROCESSPROCESS

DISTILLATIONMILING



List of Raw Material
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Potatoes

SORGHUM

WHEAT STRAW

RICE STRAW

List of Raw Material(1 )

Wheat

R ice

SWEET POTATOES

Waste

VEGETABLE AND FRUITS

SWITCHGRASS



B AND C

GRAINS

MolassesMaize

CORN

BROKEN RICE

List of Raw Material(2)



List of Plant and Machinery
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Liquefaction

reactors unit

List of Plant and Machinery(1 )

unit

Distillation

Milling

Storage

Reactors

Cooking

reactors unit

Fermentation

Units Unit



and motors unit

Cooling

belt section

Cattle Pumps

Unit

Filtration Conveyor

tower unit

Vacuum

List of Plant and Machinery(2)

systems feedstock dryers



and motors unit

Cooling

belt section

Cattle Pumps

Unit

Filtration Conveyor

tower unit

Vacuum

List of Plant and Machinery(2)

systems feedstock dryers



Other Items

misc. Items as per plant 

requirements

Pipelines

List of Plant and Machinery(3)

ETP Unit



BIO–ETHANOL

•In this process, we get 2 Product from our any given 

Raw material:

•Bio–Ethanol

•Cattle feedstock we get different ratio depends upon 

feedstock From any type of Raw Material we get only this 

Two Products. Bioethanol & Cattle Feedstock

Process

List of Finished Products



List of Finished Products

1 9
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Uses of Ethanol Plan



Fuel Ethanol: Ethyl Alcohol:

Uses of Ethanol Plan
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Financial Requirement



5 ACRES

Civil Expense

Electricity

Machinery Cost Space

200 KWA

1 0000 LTRS Per Day 1 2 CRORE + GST 1 8 % (APRROX ) ( 

EXACT COST WILL BE DEPENDING UPON THE RAW 

MATERIALS ,ETC)

Staff

Financial Requirement

1 5 PERSON

APPROX 1 50 LAKHS +1 8% GST
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