CoperBooks Series

E T H A N O L

September 2020

foreword
F O R E W O R D

With a unique business model in the sector, we are constantly

investing to improve our processes in order to meet market and
society demands.

We are an integrated global platform and world leaders in sugar
and ethanol commercialization, through a logistics operation
integrated throughout the business chain, operational excellence,
and sustainable value creation.
That’s why we decided to gather our expertise in an eBook. Our
goal is to share relevant content with our internal and external
audiences in a lightweight and easy-to-view format.
To start off our series of digital books, we selected ethanol as the
topic, a sustainable fuel that can be used efficiently with other
fuels, such as electricity. This edition presents its different types,
its value in the energy mix, its impacts on the environment and
quality of life, and its production and distribution processes.

João Roberto Teixeira
President of Copersucar

Ethanol is an efficient energy in the present, which will continue
to be essential for a more sustainable planet in the future!

Enjoy!

2

S U M M A R Y

Chapter 1.
Ethanol: Hydrous
and Anhydrous.
Understand the
Differences

Chapter 2.
Four Decades of
Ethanol-Powered
Vehicles

Chapter 3.
Better Quality
of Life!

Chapter 4.
Turning
Sugarcane into
Fuel

Chapter 5.
Ethanol
Distribution
Logistics

Chapter 6.
Electric or
Ethanol-Powered
Car?

3

1.
Ethanol: Hydrous and Anhydrous.

Understand the Differences

Many consumers fuel their cars with ethanol, but not everyone knows the
difference between the two types of biofuel. Hydrous ethanol found at the
gas station pump, while anhydrous ethanol comes mixed with gasoline, at
a 27% rate. The main difference is the water content in the ethanol.
The water removal process is essential to prevent the separation of
ethanol and gasoline inside vehicle fuel tanks, which can compromise
engine performance and service life.
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Maximum water
concentration

7.5

(%)

(m/m)

Hydrous
ethanol

0.7

(%)

(m/m)

Anhydrous
ethanol

Advantages
Reduces Greenhouse Gas
(GHG) emissions
Contributes to creating
jobs in Brazil
Reduces dependence on
imported fossil fuels

Both types of ethanol follow the
same production process up to the
fermentation phase, when hydrous
ethanol is obtained first, and then
anhydrous ethanol, which requires
an additional dehydration phase to
evaporate the water and separate it
from the ethanol.
The addition of anhydrous ethanol
to gasoline produced in Brazil was
established in 1938 through
Decree-Law 737, in percentages
agreed upon between the National
Petroleum Council (CNP - Conselho
Nacional do Petróleo) and the Sugar
and Alcohol Institute (IAA - Instituto
do Açúcar e do Álcool), government
agencies existing at the time. Up
until then, ethanol was mixed only
with imported gasoline.

Improves engine
performance

*Read more on the website (in portuguese)
https://www.copersucar.com.br/noticias/etanol-hidratado-e-anidro-diferencas/
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2.
Four Decades
of Ethanol-Powered Vehicles

September 2019 marked the 40th anniversary of the launch of the first
Brazilian ethanol-powered vehicle, the Fiat 147. “The value of ethanol is
recognized and it should remain in our energy mix for a long time, as it
is an absolutely clean in terms of the carbon cycle,” says Henry Joseph,
Technical Director of the National Association of Motor Vehicle
Manufacturers (ANFAVEA).
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A little bit of history
Ethanol entered the Brazilian market 40 years ago as a domestic
alternative to the increase in oil imports.

The

September

1979
Agreement signed
between the
automobile industry
and the Brazilian
Government for
domestic
development of
vehicles powered by
pure ethanol. It is
the official
milestone for
significant use of
ethanol in the
Brazilian energy
mix.

1990s
The

The

1980s
Some of the
problems that the
first ethanol-powered
vehicles still have are
beginning to be
corrected. Engines
evolve and start
using ethanol more
efficiently.

Environmental
issues gain
relevance and
ethanol is found to
have good
environmental
properties. This
biofuel in our
energy mix gains
added value and
rekindles market
interest.

*Read more on the website (in portuguese)
https://www.copersucar.com.br/noticias/energia-valor-vida-longa-etanol/

2000s
At the beginning
of the decade,
flex-fuel vehicle
technology
emerges, which
drives the use of
ethanol.
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3.
Better Quality

of Life!

After four decades using ethanol as fuel in Brazil, the country
has become a global reference in the use of this clean and
renewable fuel. The economic, social and environmental benefits
were undeniable, improving quality of life for Brazilians.
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Positive impacts

from the use of ethanol
Jobs associated with
ethanol production
improved the Human
Development Index
(HDI) of municipalities.

Sugarcane ethanol is
virtually neutral in
GHG emissions.

In 20 years, the
country saved US$
170 billion on
importing 310 billion
liters of gasoline.

Each year, cleaner
air saves 1,400 lives
and prevents 9,000
hospitalizations due
to respiratory and
cardiovascular
diseases.

It replaces
carcinogenic
compounds found in
gasoline and reduces
the emission of other
elements harmful to
health, such as carbon
monoxide.

*Read more on the website (in portuguese)
https://www.copersucar.com.br/noticias/mais-qualidade-vida-com-o-uso-do-etanol/

Since 2003, nearly 515
million tons of CO2
have been kept from
being released into the
atmosphere.
Flex fuel vehicles already
account for

80%

of the country’s
light-duty vehicle fleet,
representing the largest
fleet in the world using
this technology.
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4.
Turning Sugarcane
into Fuel

In the 2019/2020 season, Brazilian production reached 35.6 billion
liters of ethanol, 34 billion of which were produced from sugarcane,
up 5.1% over the previous harvest. Accounting for 25% of global
production, Brazil is the second largest ethanol producer on the
planet, only behind the United States.
Learn about the ethanol production process, from farming through
the transformation of sugarcane into biofuel, which today makes
Brazil one of the world’s leading players in reducing vehicle
greenhouse gas (GHG) emissions.
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Brazil is the world’s largest
producer of sugarcane,
responsible for 40% of total
production. Sugarcane covers
about 10.2 million hectares or
1.2% of national territory.

Sugarcane
crops

The sugarcane production process starts with
selecting plant varieties according to soil and
climate conditions, aiming to achieve good yield
and pest resistance. There are over 500 varieties
of sugarcane in the country.
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2

3
The use of fertilizers is
reduced because the
byproducts originating from
sugarcane processing are
reused in the fields. (2)

Filter cake, a phosphorus-rich
byproduct of the mechanical
filtration process, is recovered at
the plant and used in the fields
as an organic fertilizer. (3)
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Before its use, samples are
analyzed in a laboratory to
ensure the appropriate volumes
for application in the field.

(4)
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After analysis, the solid byproduct is loaded onto trucks and transported to
plantation areas. (5 e 6)
Seed cane stalks, which are billets or pieces of sugarcane stalks, are
especially prepared to be used for planting. (7)
Planting is mechanized and the period for replanting depends on the
characteristics of each plantation. (8)
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Another byproduct of sugarcane processing is
vinasse, a liquid with high content of potassium
and other nutrients.
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Channel systems are used by several mills to
carry vinasse to certain points in the sugarcane
field. (9)
Its application as an organic fertilizer is known
as fertigation. This practice, regulated by
environmental agencies, reduces the use of
petroleum-based chemical fertilizers and
contributes to reducing Greenhouse Gas
(GHG) emissions. (10)

10

Biological control is also widely used, further
reducing the use of chemicals on the crops.
Natural enemies of pests, such as fungi and
parasitoids, are lab-produced and released in
sugarcane fields. (11)
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At the mill
Ethanol is produced from the fermentation and distillation of sugarcane juice. (12)
Purified through several filtration processes, the juice forms a mash. (13)
The mash is fermented and mixed with yeast. (14)
In this phase, the liquid is called fermented wine.
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The ethanol contained in this wine is recovered
in distillation and rectification columns. (15)

This is where hydrous ethanol is
obtained for use as fuel in vehicles
with flex-fuel engines. (16)
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Obtaining anhydrous ethanol, which is mixed with gasoline, requires one
additional dehydration or water removal step. (17)
One ton of sugarcane produces nearly 85 liters of ethanol. The complete process,
from the arrival of sugarcane at the mill to the final ethanol, takes 15 hours.
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Sources: União da Indústria de Cana-de-Açúcar (UNICA); Censo Nacional de
Variedades do Instituto Agronômico de Campinas (IAC); Organização das
Nações Unidas para a Alimentação e a Agricultura (FAO); Produção Agrícola
Municipal (PAM, IBGE 2018); LMC International

*Read more on the website (in portuguese)
https://www.copersucar.com.br/noticias/etanol-a-transformacao-da-cana-de-acucar-em-combustivel/
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5.
Ethanol Distribution
Logistics

Before reaching fueling stations in the country or the Port of Santos
(SP), where it is loaded onto ships for export, ethanol that leaves
Copersucar’s partner mills and sold by the company must pass through
distributor bases, such as BR and Ipiranga.
Follow Copersucar’s sophisticated ethanol distribution logistics to
supply the domestic and international markets.
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Flows to the domestic market
Pipeline
Copersucar hires a road transport company
to load ethanol onto trucks at the plant
and unload it at one of two Logum units,
located in Uberaba (MG) and Ribeirão
Preto (SP).

Copersucar hires a road transport company
to load ethanol at the terminal and take it
to the distributors’ bases. There is also
the possibility of using the distributor’s
own pipeline.

Upon reaching the
distributor’s base, hydrous
ethanol is stored in tanks
and anhydrous ethanol is
mixed with gasoline.

Logum takes ethanol
by pipeline to
Paulínia (SP), where
it subcontracts the
Transpetro pipelines
to carry the product
to the terminal of the
distributor
designated by
Copersucar, which
may be in Barueri or
Guarulhos in the
State of São Paulo,
and Duque de Caxias
or Ilha d’Água in Rio
de Janeiro.

The distributor hires trucks, which
have internal compartments for
each type of fuel, to deliver
ethanol to service stations.

Road transport
The distributor hires a road
transport company to load the
ethanol truck at the mill and
unload it directly at its
distribution base, where the
product is stored and, in the
case of anhydrous ethanol,
mixed with gasoline.

The distributor hires a
road transport company
to haul the ethanol from
its distribution base to
fueling stations.
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Export flow

Copersucar hires the road transport
company directly.

The carrier sends
the truck to the mill.

The truck loads ethanol at the mill
and takes it to the terminal
contracted by Copersucar,
located in the Port of Santos
(AGEO/COPAPE).

Ethanol is stored in
tanks until the lot
required for loading
on a ship is formed.
Ethanol is sent from the tanks via pipelines
to the ship contracted by Copersucar.

*Read more on the website (in portuguese)
https://www.copersucar.com.br/noticias/etanol-a-logistica-de-distribuicao-do-biocombustivel-de-cana-de-acucar/

18

6.
Electric or
Ethanol-Powered Cars?

Ethanol is a well-consolidated technology that is beginning to be
used in combination with electrification. This biofuel is used in
hybrid vehicles, along with a flex-fuel engine.
Using the hydrogen contained in ethanol to generate the electricity
needed to power the electric motor is already being studied.
Therefore, ethanol continues to be the energy solution for the
coming years.
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Electrification is a
technology that is here
to stay, but fully electric
vehicles still have a long
road ahead. The problem
with the electric motor
is that it will always need
a battery or power
generation inside the car
to get it moving.

There are still many issues
to be resolved, such as
costs, availability of raw
materials, capacity and
recycling of batteries,
recharging sites and
battery recycling,
among others.

*Read more on the website (in portuguese)
https://www.copersucar.com.br/noticias/carro-eletrico-ou-etanol-a-contribuicao-para-o-clima/
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Another point to be highlighted is the source of energy
that powers electric vehicles. If it is generated using coal
or another fossil fuel, GHG emissions may exceed those
of hydroelectric power hundredfold!

Electricity production in the world

Source

Generation

GHG emissions
per unit of energy

40%

878 kg de CO2e/MWh

Oil

5%

638 kg de CO2e/MWh

Hydroelectric

17%

6 kg de CO2e/MWh

Coal
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Energy and environmental efficiency
The future of mobility depends on a rational transition toward
a low-carbon economy. Biofuels are undoubtedly highly
efficient in terms of energy and the environment.
Ethanol contributes to the environment in two different ways:
in production, plants remove CO2 from the atmosphere
during photosynthesis, and in automotive consumption,
emissions are much lower, due to the low carbon content.
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From well to tank
Both the fuel refinery and the thermoelectric plant, which
provide the energy source to power electric and combustion
vehicles, are partly powered by fossil energy sources, which
generate CO2 emissions.
Because ethanol has a positive balance throughout its life
cycle, an interesting solution is the combination of biofuels
with electrification, whether in hybrid vehicles or vehicles
powered by a fuel cell.

Fossil energy consumption cycle
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