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•• Petroleum: a Finite Raw Material for Fossil Energy Petroleum: a Finite Raw Material for Fossil Energy 
Generation.Generation.

PetroleumPetroleum: : StrategicStrategic PointsPoints to to ConsiderConsider



•• The increasing competition of Chemical and Energetic The increasing competition of Chemical and Energetic 
Applications of Petroleum.Applications of Petroleum.
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•• Extraordinary Aspects of Petroleum Demand: The China Extraordinary Aspects of Petroleum Demand: The China 
Case; The Social Inclusion in the World; The Vulnerability Case; The Social Inclusion in the World; The Vulnerability 
of Europe.of Europe.
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FONTE: Comissão de Energia das Nações Unidas
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FUELS FROM BIOMASSFUELS FROM BIOMASS

BIOFUELS:BIOFUELS:
BiogasBiogas

BioethanolBioethanol
BiokeroseneBiokerosene
BiodieselBiodiesel
OthersOthers



LEARNING LEARNING FROMFROM THE BRAZILIAN THE BRAZILIAN 
BIOETHANOL PROGRAMBIOETHANOL PROGRAM

•• Evolution in the Industrial ProcessesEvolution in the Industrial Processes

•• Increases in the Agricultural ProductivityIncreases in the Agricultural Productivity

•• Exploitation of ByExploitation of By--ProductsProducts



LipofuelLipofuel ProductionProduction
Always MeansAlways Means
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A Gift from Nature:A Gift from Nature:

ALL FATTY GRAINS AND ALMONDS POSSESS 
TWO PORTIONS:

• A LIPIDIC PORTION

• A PROTEIC PORTION

As a result, biomass has the capacity to 
simultaneously generate food for humans,  
livestock, plants, and machines.



BiomassBiomass ==
BiofuelsBiofuels + + BiofertilizerBiofertilizer + Foods+ Foods

Food for 
machines

Food for 
plants

Fuel for 
men and 
animals

A GLOBAL VIEW OF BIOMASS ENERGIESA GLOBAL VIEW OF BIOMASS ENERGIES



LipofuelLipofuel ProductionProduction



BIOKEROSENE & BIODIESELBIOKEROSENE & BIODIESEL

Both are fatty acid methyl or ethyl esters.Both are fatty acid methyl or ethyl esters.

BiokeroseneBiokerosene is constituted of ester is constituted of ester 
fraction of selected molecular weight. fraction of selected molecular weight. 

BiokeroseneBiokerosene was  developed in was  developed in FortalezaFortaleza, , 
Brazil, during the period of 1980 Brazil, during the period of 1980 –– 1985, 1985, 

and is now patented and registered in the and is now patented and registered in the 
public domain under number public domain under number 

PIPI--8007957 (INPI).8007957 (INPI).



BIOKEROSENE PRODUCTION:BIOKEROSENE PRODUCTION:
RawRaw MaterialMaterial

BABASSU OIL

and OTHERS

BABASSU TREE

18,000,000 hectares

in Brazil



BIOKEROSENE PRODUCTION:BIOKEROSENE PRODUCTION:
Industrial Industrial ProcessProcess

CHEMICAL CONVERSION

AND PHASE SEPARATION

PURIFICATION AND

ESTHER SEPARATION

Methanol Vegetal Oil NaOH

Biodiesel Biokerosene

GlycerineMethyl Esters



History ofHistory of
Biodiesel & Biodiesel & BiokeroseneBiokerosene



ChronologyChronology ofof Biodiesel Biodiesel andand BiokeroseneBiokerosene
DevelopmentsDevelopments

•• 19771977 –– Biodiesel Biodiesel conceptionconception: as : as 
fattyfatty acidacid methylmethyl oror ethylethyl esthersesthers..

•• OctOct. 30, 1980. 30, 1980 –– WorldwideWorldwide release release 
ofof ProdieselProdiesel (biodiesel) to (biodiesel) to thethe
PresidentPresident ofof thethe RepublicRepublic andand
municipal, municipal, statestate, , andand worldworld
leadersleaders, to , to thethe scientificscientific
communitycommunity andand manufacturersmanufacturers ofof
diesel diesel enginesengines. . 

TheThe firstfirst industrial industrial processprocess patentpatent
waswas submittedsubmitted to to manufacturemanufacture ofof
biodiesel  biodiesel  byby itsits inventor,inventor,
Dr. Expedito Parente.Dr. Expedito Parente.



Biodiesel Biodiesel andand BiokeroseneBiokerosene HistoryHistory

•• 1980 1980 toto 1984 1984 –– The first applicability trials The first applicability trials 
using biodiesel and the development of using biodiesel and the development of 
PROSENEPROSENE®®, an alternative combustible , an alternative combustible 
lipofuel (vegetable oil) used as an alternative lipofuel (vegetable oil) used as an alternative 
to aviation kerosene. to aviation kerosene. 

The first flight was taken using pure The first flight was taken using pure 
biokerosene in an EMBRAER turbobiokerosene in an EMBRAER turbo--prop prop 
powered aircraft, between the cities of powered aircraft, between the cities of 
SãoSão José dos Campos José dos Campos andand Brasília. Brasília. 

This accomplishment was considered to be of This accomplishment was considered to be of 
strategic national interest and the results strategic national interest and the results 
could not be published.could not be published.



Biodiesel Biodiesel andand BiokeroseneBiokerosene HistoryHistory

•• 19841984 –– The Aeronautical Ministry The Aeronautical Ministry 
awards Dr. Expedito Parente with awards Dr. Expedito Parente with 
the Aeronautic Commendation the Aeronautic Commendation 
Medal for his success in developing Medal for his success in developing 
biodiesel and biokerosene biodiesel and biokerosene 
technology.technology.

At this time, efforts to go forward At this time, efforts to go forward 
with the National Biodiesel and with the National Biodiesel and 
Biokerosene Program were Biokerosene Program were 
interrupted because of lack of interrupted because of lack of 
interest by energy and economic interest by energy and economic 
authorities.authorities.



Biodiesel Biodiesel andand BiokeroseneBiokerosene HistoryHistory

•• 20012001 ––TECBIO was founded TECBIO was founded 
and is considered to be the and is considered to be the 
cornerstone of the biodiesel cornerstone of the biodiesel 
business in Brazil.business in Brazil.

TECBIO initiated the industrial TECBIO initiated the industrial 
production of biodiesel in production of biodiesel in 
Brazil.Brazil.



Biodiesel Biodiesel andand BiokeroseneBiokerosene HistoryHistory

•• 20052005 –– Dr. Expedito Parente is Dr. Expedito Parente is 
presented with the United Nation’s presented with the United Nation’s 
Blue Sky Award in Shenzhen, with Blue Sky Award in Shenzhen, with 
his work “Reflections on Biodiesel his work “Reflections on Biodiesel 
and Biokerosene. and Biokerosene. 

10 persons receive this award and 10 persons receive this award and 
Dr. Parente is named as the first Dr. Parente is named as the first 
place winner of first place, which place winner of first place, which 
comes with the comes with the Diploma of Diploma of 
International Celebrity in International Celebrity in 
TechnologyTechnology..



BIOKEROSENEBIOKEROSENE
Trials and ResultsTrials and Results



o All bench and flight tests were undertaken with pure biokerosene, 
without the addition of mineral kerosene. In equivalent conditions 
and in comparison with petrokerosene, the average consumption of 
biokerosene was 4.5% to 6.0% superior.

o One advantage of the biokerosene was the reduction of the turbine 
power caused by increasing altitude. It was less than that of mineral 
kerosene. 
This fact is explained by the presence of two atoms of oxygen in the 
molecule.

o The biokerosene tests were concluded on October 23th, 1984, on 
“Aviator’s Day”, with a flight from São José dos Campos (São Paulo) to 
Brasilia, with a flight time of 4 hours. The aircraft used for the trial flight 
was a Brazilian “Bandeirante”, manufactured by EMBRAER.

o Applicability tests using mixtures of biokerosene with mineral kerosene 
were not performed.

BIOKEROSENE PROPERTIESBIOKEROSENE PROPERTIES



BIOKEROSENE BIOKEROSENE PROPERTIES:PROPERTIES:
Lubricity and DetergencyLubricity and Detergency

Biokerosene possesses a high level of lubricity and
detergency. 

This makes it possible to improve on the performance 
of petrokerosene and contributes to cleaning the 
turbines.



Characteristics of the EMBCharacteristics of the EMB--110 Bandeirante110 Bandeirante





Thank you for your attention.

Dr. Expedito Parente

Where do we go from here?Where do we go from here?
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