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1 - Ethanol history in Brazil:

1.1 Timeline:

% Ethanol Blending
“ 27 %

Remark: Blending started in 1924 and became mandatory
in middle of decade of ‘70
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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 - Ethanol history in Brazil:

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



2. High Octane Fuel (HOF) - RON

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

Cents/Gallon

Octane Rating
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Blending Octane Ratings of Various
Gasoline Octane Boosters
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3 - Vehicle’s history:

3.1 Brazil:

Year

1931 | First test

1975 | Proalcool — Ethanol Program

1979 | FIAT 147 - First Vehicle E100

2003 | VW Gol — First FFV

2019 | Corolla — First HEV-FFV

(1931)
3.2 World (E85):
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E85 Saab 9-3 SportComi
E85 FlexFuel Chevrolet HHR LS &3 BioPower, Suécia
2009

(EUA)

(EU)

E85 Flexfuel van Ford E-250 &1

Volswagen Kombi TotalFlex &1



4 — Fuel specification:

4.1 Brazil:

ol UNIDADE LIMITE METODO
CARACTERTICA EAD [ exe = ASTM
AP - Limgido & |Sann o Wisual

impurezas (LI
o - [ ] | = Wisual
ez ol mgiL 0 =]
T T il anThies
i SLidd @eadlios)
Cord uividade HEm a0 nsdT
rhirica, mmidd.
Mass a especifica & [ 7ol Gmie. | BOTa | 500Q 15630 | D40s2
|_20rC o) i iE) 10
Toor alcodlizn (5) 8] | % veluma HE min 96 1a | 509015630
T8} 96,0
5 Madksa 99,3 min W5a
938
Fetareal - - E0a e
hidrogenidnica (pH) [:Ki]
Toor o (RS | min = voluma ] 945 - D501
L1}
Toor G dgua, M. & voluma 04 49 15531 15828 | EZ03
(10
T b etz ncl = volume cromancgrala
s {11
Rissichuy foor mg 100 mL 5 BE44
v, M
(213
Goma Lavaa [12) mg!100 mL 5 - Daad
13y
Toor e % voluma 3 13303
hidrocarbomeiog,
mida (12}
Toor g cloretn, més kg 10204 D728
2[4 D730
Toor e sublalo, mis. 4 10E0d D728
(14)(15) e D738
Toor g Tern, mie. kg 5 11231
(14} {15]
Toor g sidio, Mis kg 2 #0422
REITRET]
Tirow i cobei, mids. gk ooz 11334
(18} {16]
Teor alcodlico (5) (B) % wolume 99,6 min. 95.1a 5002 e 15639
(7)(8) 96.0
% massa 99,3 min. 925a
93,8
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4.2 WWFC World Wide Fuel Charter allows E10:

UNLEADED ¢

Markets with no or first level requirements for emession controls; based primarily on fundamental vehicle!
engine performance and protection of emission conerol system.

FROPERTIES UHITS LT
Hin Man

7w Restarch Oiane: Namber "

Hotor Dciane: Bumber 1
5 w1 Ressarch Ocuane: Namber L1

Hooor Octane Mumber 5
0w Ressarch Oceane: Namber L1

Motor Dciane Mumber 151
[Dmidatisn emabdicy LIS k1]
Tiphr mglig 1 [T
Trace wetal & ng/kg 1 ar san-deirciable, whickever i lower
Daygen 14 % mim u
Arematics % wly B 1
Bercene Y iy p1]
Telaidizy See Tables, page B
Uarwcbed pumy mgf 100 ml L]
Wathed puns mg/ 100 ml 5
Deminy kpimd ns ™
Lapper camosion nting Oan |
Mppararce Cear 2 boght i i ol o parmiealane;
Carberesior cleanfinen menit [T
Fuel injezar deanfinen, Methed |, or % fow lan L)
Fuel ingectar deanlinen, Methed 1 Y fow lan i
Intake vabve deashmen: it LU
Footnotes:

") Theee nctase grades are defned for masmam morket fexbiliey; avaitabikiy of 2l dwee i oot needed.

M The it mgikg it ofien exprened 2y ppm. Lower sipher conizri preferred for caiypt-equipped webickes.

M Examples of rare mesah inchde, bt are not lmiied w, Cu, Fe, Ha, 2, F, Fb, 5§ and In Assther andesiable elemest & (. Metalconining
addvie are acepiable only for valve szai proieciion m nev-cddysi g in e ose, pelasum-based additees e recommended. Ha
waencivnal addiion of mesa-baoed addities in abawsd.

A By excepsion, up o 10% by volume eifanol cosiesi & aliowsd il permisied by essing repuhsion Blendsince eikasel should meet the
END) Gisdelines pabished by the WWFL Commitize. Fuel pamp labeling i recommended for gasoline-eshanal biends tn mable osismes &

deremmar £ iber sebule oo ire e Sl

4 [amplinee with fhis requirement an be demonsraied by the we of proper desergent additives in comparable-bane gsoline.

A 4

dCCd

ACEA - European Automobile Manufacturers' Association

i)
%

==
OF AUTOMOBILE
Alliance sz
===

Jama

Japan Automobile Manufacturers Association (JAMA)

©) By empt'i;n, up to 10% by volume ethanol content is allowed if permitted by existing regulation. Blendstock ethanol should meet the
E100 Guidelines published by the WWFC Committee. Fuel pump labelling is recommended for gasoline-ethanol blends to enable customers to

determine if their vehicles can use the fuel.
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5 - Conclusions: ETHANOL TALKS

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



SUSTAINABLE
 MOBILITY:

' ETHANOL TALKS
m

—  VIETHRA

Cam on rat nhiéu
Thank you very much

Edson Orikassa
eorikassa@gmail.com
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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

91 RON ~ 95RON - 98 RbN 98 RON = 102 RON
S=8Baseline. ... S=8 . . .  S= 8 S 12 TR ) ” SY 48

RON is most important parameter for modern englnes.
' The:Sensitivity (RON-MON) is the second.one, '




Temperature ( C)
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Differences between Gasoline and Ethanol Properties

e Destillation

= = 10% Ethanol (RVP 62.3 kPa)

w—Gasoline (RVP 60.1 kPa)

Ethanol 78,2 C

0 1‘0 2'0 3'0 4'0 5’0 6'0 T'(J Sr(J 9'0 100
Volume %

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

DWPE (xPa)

* Vapour Pressure

Vapour Pressure
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* Energy Content

Ethanol has around 70%
of gasoline energy
content by volume
Ethanol blends will have
lower energy than EO.

It could cause with E10
around 3% lower range,
but it con be offset by
the higher RON, even on
existing vehicles.



SUSTAINABLE

OMOBILITY:

. ET"“““J‘:I?.'.‘E /

All combinations will be needed for low Carb Society '

Ethanol allows
a quick and
sustainable

transition

HC Elect. H, Bio
HC + Bio: extends fossil fuel usefull life with lower GHG
HC + Elect.: with small battery reduces GHG by lowering HC consumption
Elect.+H,: Fuel Cell improves Electric cars GHG by reducing battery size
Elect.+H, + Bio: Ethanol Fuel Cell, renewable, efficient and low GHG
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Vehicle Full Cycle GHG= Well-to-Wheel GHG + (Vehicle + Battery Production) GHG (gCO,e/km)

1,90

<ICE E100
E100
1,70
ICE / <|CE E%
j; 1,50 //
: / OICE EO
g 1,30 /
c
«+NHV E100
2 HYBRID /
E? 1,10 ////
S «NHV E%
w
c
8 0,90
SOFC E100 NHV EO

> -
% ELECTRIC ELECTRICITY Cl 15-200
Q 0,70
5 Battery Production 75 - 63 gCO,/km +SOFC Etanol

0,50
< Elect. (Cl 15-200)

0,30
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Full cycle GHG (gCO,e/km)




Flex Hybrid - Electrification is not "Batteryzation"

—mwn&op&ozg T

EA’DO Max,vo =

5 kW,
SOFC system
(Fuel cell system)
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Fuel tank

100% Ethanol

24 kWh 2
Refo!
Motor Battery ! SOFC ‘ l:mer Air
ok
v < N

H

Or Ethanol-blended
Y4 water

Rotational power Charge
transmitted to wheels

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

- Promote
ethanol as
Octane
improver

HOF Globa; Fuel

- Adoption of
Exx (5-20%)
high octane fuel
(HOF)

- Global specs.
for Exx HOF
regular 95 RON
and Premium
98 RON

O

Exx HOF
benefits for the
new and current
vehicles

- Count Exx as an
immediate and
effective CO,
reduction action
(Bioplatform)

- Develop

Exx hybrids -
low GHG small
batteries

VIETNhRAM

()

Ethanol as bridge
for
Bioelectrification

- Ethanol FC
combined w/ clean
electric energy
generation

- Ethanol in future
hybrid solutions
complementing
bio electrification
for Heavy Duty
Vehicles
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