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1 - Ethanol history in Brazil: 
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1.1 Timeline:

Remark: Blending started in 1924 and became mandatory

in middle of decade of ‘70

1.2 Decade of 1970 :

• More than 50 years ago the blending raised from 10% to 15% 

• It happen along the country, even an old vehicle fleet available before this period 

• Octane was improved in 2 or 3 points

• Some improvements was done into vehicles too
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1.3 From decade of ‘80:

• The blending raise to 20%

• No vehicle problem was detected

1.4 From years 2000 up to now:

• In the beginning raise to 25% and nowadays is 27%

• Tests were done with 27%, but no problem was detected

• There is some movements in raise it to 30%

• Some studies were already done with 30%, but we shouldn’t have problem

1 - Ethanol history in Brazil: 



2. High Octane Fuel (HOF) - RON

© MAHLE4

Higher octane allows for 
higher compression ratios, 
which increases efficiency 
and can reduce engine size 
and speed

There are octane boosters.
The most common ways
are to increase aromatics
or increase the volume of
ethanol

LOWER EMISSION 
and GHG



BOB - blendstock for oxygenate blending

2. High Octane Fuel (HOF) - RON



3 - Vehicle’s history: 
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3.1 Brazil:

(1931) (2019)

3.2 World (E85):

(EUA) (EU)

Year

1931 First test

1975 Proálcool – Ethanol Program

1979 FIAT 147 – First Vehicle E100

2003 VW Gol – First FFV

2019 Corolla – First HEV-FFV



4 – Fuel specification: 
4.1 Brazil: 4.2 WWFC World Wide Fuel Charter allows E10:



5 - Conclusions: 
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5.1 Brazil:

• Huge and positive economic & social impact

• In job creation

• Technological development

• Environment improvement

• Excellent option for the electrification process in transport

5.2 World:

• Environmental debate

• Sustainable Fuel

• Finite fossil fuel

• Job generation



Cảm ơn rất nhiều
Thank you very much

Edson Orikassa
eorikassa@gmail.com
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Backup: 
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Effects of improving Octane properties RON and Sensitivity

MON-Motoring Octane Number was the original method to indicate knocking resistance. For downsized, 
down speed (rpm) and high compression ratios engines RON-Research Octane Number is more indicated 



Differences between Gasoline and Ethanol Properties

• Destillation • Vapour Pressure • Energy Content

Up to 10% by volume no notable 
effect on adjustment. 
Above it the injection and 
combustion sensors must learn
the new % and adjust to it.    
Current systems are able to control 
up to E25

Vapour Pressure

Ethanol 78,2 C

Vapour
Lock

Cold Start
Problems

Ethanol has around 70% 
of gasoline energy 
content by volume
Ethanol blends will have 
lower energy than E0.
It could cause with E10
around 3% lower range, 
but it con be offset by 
the higher RON, even on 
existing vehicles.



All combinations will be needed for low Carb Society

Ethanol allows 
a quick and 
sustainable 
transition

Elect.

HC + Elect.: with small battery reduces GHG by lowering HC consumption 

H2 BioHC

HC + Bio: extends fossil fuel usefull life with lower GHG

Elect.+H2: Fuel Cell improves Electric cars GHG by reducing battery size

Elect.+H2 + Bio: Ethanol Fuel Cell, renewable, efficient and low GHG





Flex Hybrid - Electrification is not "Batteryzation"

Ethanol is "liquid Hydrogen" when used 
in a Fuel Cell, eliminating the high cost  
700 bar reservoirs and it is renewable! 



Ethanol as a rapid transition to a low carbon 
society
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