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BrazilianBrazilian BiodieselBiodiesel FirstFirst StepsSteps

ProdieselProdiesel –– 80´s (80´s (BiodieselBiodiesel andand otherother VegetableVegetable OilOil
ExperiencesExperiences as as FuelFuel), Prof. Expedito Parente.), Prof. Expedito Parente.

ProbiodieselProbiodiesel –– October/02October/02::
MinisterMinister for for ScienceScience & & TechnologyTechnology



BrazilianBrazilian BiodieselBiodiesel ProgramProgram ––
December/04December/04



BrazilianBrazilian BiodieselBiodiesel ProgramProgram

2005: B2 2005: B2 startsstarts. . MandatoryMandatory at 2008 at 2008 –– AllAll thethe
countrycountry

2013: B5 2013: B5 mandatorymandatory –– AllAll thethe country country 
LOW FEDERAL TAXES FOR SOCIAL LOW FEDERAL TAXES FOR SOCIAL 

PROJECTS AND POOR REGIONSPROJECTS AND POOR REGIONS



FirstFirst OfficialOfficial BiodieselBiodiesel PlantPlant

SoyminasSoyminas ((March/2005March/2005))

SmallSmall Batch Batch PlantPlant

Minas Gerais Minas Gerais StateState



AgropalmaAgropalma, Belém, Belém--PA,  PA,  April/2005April/2005

Patent: D. A. G. Aranda and O. A. C. Antunes; PI0301103-8, 2003. 
D. A. G. Aranda and O. A. C. Antunes, WO2004096962, 2004.
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AgropalmaAgropalma, Belém, Belém--PA,  PA,  April/2005April/2005
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Agropalma´sAgropalma´s ProcessProcess

PatentedPatented byby Federal Federal UniversityUniversity of Rio de Janeiroof Rio de Janeiro



EsterificationEsterification ((FreeFree FattyFatty AcidsAcids))

H3CH3C--(CH2)16(CH2)16--COOH  +  C2H5OHCOOH  +  C2H5OH
CatCat
⇒⇒

⇒⇒ H3CH3C--(CH2)16 (CH2)16 –– C C –– OCH2CH3  +  H2OOCH2CH3  +  H2O

OO
//

100 kg FFA + 16 kg 100 kg FFA + 16 kg ethanolethanol →→

→→ 110 kg biodiesel  +  6 kg 110 kg biodiesel  +  6 kg waterwater

acidacid alcoholalcohol

esterester waterwater

Catalyst = Strong acids



PalmPalm FattyFatty AcidAcid DistilatteDistilatte
FattyFatty AcidsAcids extractedextracted in in VegetableVegetable OilOil RefiningRefining

Soybean FFA in Brazil
(Soapstock):

More than 150.000 ton/y

HH33CC--CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22--CC

O

OH



Heterogeneous
Catalyst

No soap
Reusable
Easier separation
No neutralizer

TheThe BestBest CatalystCatalyst

NiobicNiobic AcidAcid
(CBMM)(CBMM)
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Patent: D. A. G. Aranda and O. A. C. Antunes; PI0301103-8, 2003. 
D. A. G. Aranda and O. A. C. Antunes, WO2004096962, 2004.



Diesel X Diesel X BiodieselBiodiesel

HH33CC--CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22--COCCOC22HH55

HH33CC--CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22-- CHCH22--COCHCOCH33

O

O

Biodiesel Ethyl Ester

Biodiesel Methyl Ester

H3C-CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2- CH2-CH3

Biodiesel Biodiesel –– FAME FAME oror FAEEFAEE

Diesel Diesel -- HydrocarbonHydrocarbon



FAEE FAEE –– IdahoIdaho, USA , USA 



FAEE FAEE –– IdahoIdaho, USA, USA



FAEE FAEE –– IdahoIdaho, USA, USA



FAEE FAEE –– IdahoIdaho, USA, USA



BiodieselBiodiesel StandardStandard
PROPERTIES UNITY EN 14214 AGROPALMA
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DENSITY, 20ºC kg/m3 0,87

ESTER % 99,599,5
DISTILATION; 90% VOL. °C 350

Ca + Mg mg/kg 2
P mg/kg 11

IODINE 50

VISCOSITY, 40°C, mm2/s 44--4.54.5
WATER, MAX. % vol. 0,000
CONTAMINATION mg/kg 15
FLASH POINT, MIN. °C 177

CARBON RESIDUE. % 0,01
ASHES, MX. % 0,001
SULPHUR  (*) % 0,001
Na + K, MAX. mg/kg 22

CORROSION, 3 H, 50 °C, MAX. - - - 1
CETANE - - - 6969
ASPECT CLEAN
ACIDITY, MAX. mg KOH / g 0,50
FREE  GLYCEROL, MAX. % 0,001
TOTAL GLYCEROL, MAX. % 0,000,00
MONOGLYCERIDES % 0,01
DIGLYCERIDES % 0,0
TRIGLYCERIDES % 0,O
METHANOL OR ETHANOL, MAX. % 0,010,01

OXIDATION STABILITY 110°C, MIN h 7272



SoybeanSoybean,,
TallowTallow,,
CottonCotton

PalmPalm
CastorCastor

SunflowerSunflower

JatrophaJatropha

CanolaCanola

BabassuBabassu

PeanutPeanut



TallowTallow
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ConclusionsConclusions
BrazilianBrazilian BiodieselBiodiesel ProgramProgram startsstarts withwith
ResiduesResidues. . VeryVery CheapCheap FeedstocksFeedstocks..

FFA FFA andand TallowTallow are are thethe mainmain residuesresidues..

TechnologyTechnology ProvidesProvides Premium Premium QualityQuality BiodieselBiodiesel
fromfrom ResiduesResidues..

CottonCotton, , SunflowerSunflower andand Castor Castor willwill probablyprobably bebe
thethe firstfirst seedsseeds to to produceproduce biodieselbiodiesel



““ TheThe use of use of vegetablevegetable oilsoils for for engineengine
fuelsfuels maymay seemseem insignificantinsignificant todaytoday, , butbut
suchsuch oilsoils maymay becomebecome, in , in thethe coursecourse of of 
time, as time, as importantimportant as petroleum and as petroleum and 
the coalthe coal--tar products of the present tar products of the present 
time.time. ””

RudolfRudolf Diesel, 1912Diesel, 1912



Obrigado !Obrigado !
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