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PETRPETROLEUMOLEUM & & NATURAL GAS INNATURAL GAS IN BRABRAZZIL IL 

!! Proven Reserves : 245,3 billion m³ (8,4 Proven Reserves : 245,3 billion m³ (8,4 tcftcf))

!! National Natural GasNational Natural Gas Production: 46,3 millionProduction: 46,3 million m³/daym³/day
!! Comercialized Natural Gas: Comercialized Natural Gas: 4141,,44 millionmillion m³/daym³/day
!! Imports: 21,9 millionImports: 21,9 million m³/daym³/day

Sediment Basins:
6,4 million km²

Concession Area = 140 000 Km²  
(40 companies)

natural gasnatural gas

petrpetroleumoleum

!! Proven Reserves = 10,6 billionProven Reserves = 10,6 billion barrelsbarrels

!! Production (Production (ooct 2004) = 1,5ct 2004) = 1,533 millionmillion barrels /daybarrels /day
!! Consumption (Consumption (ooct 2004) = 1,7ct 2004) = 1,711 millionmillion barrels /daybarrels /day
!! ProductionProduction TargetTarget ((20052005) = ) = 1,1,6262 millionmillion barrels /daybarrels /day
!! RelationRelation Reserve/Production Reserve/Production -- R/P = 18 yearsR/P = 18 years



BRAZILIAN ENERGY MATRIXBRAZILIAN ENERGY MATRIX
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* - includes Paraguayan Share of Itaipu
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Alcohol in Energy Supply – Transports
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Produção Agrícola da Cana de Açúcar

Acompanhamento:  MAPA

•• Biggest sugar cane producer = 13,3 million acresBiggest sugar cane producer = 13,3 million acres
•• HarvestedHarvested area (Ethanol) =  ~ 6,7 area (Ethanol) =  ~ 6,7 million acresmillion acres
•• Biggest Ethanol Producer = 14,6 million m³Biggest Ethanol Producer = 14,6 million m³
•• Biggest Ethanol Consumer = 12,2 million m³Biggest Ethanol Consumer = 12,2 million m³
•• EEthanolthanol ExportsExports (2004) = 2,38 mil(2004) = 2,38 millionlion m³m³
•• Production Capacity for Ethanol Production = 17 million m³Production Capacity for Ethanol Production = 17 million m³
•• Exports Exports InfraestructureInfraestructure -- 2004 = 3,67 million m³2004 = 3,67 million m³

Alcohol Industry in Brazil - 2005



Alcohol Industry in Brazil - 2010

Produção Agrícola da Cana de Açúcar

Acompanhamento:  MAPA

• Sugarcane production (estimate) = 18,5 million acres 

• Ethanol production (estimate) = 25 million m³

• Exports Infraestructure (2007) = 5,35 million m³

• Ethanol exports (estimate) = 5,0 million m³



Biodiesel in Energy Supply – Transports
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BIODIESELBIODIESEL

2 a 5% 2 a 5% ⇒⇒ 1,1 a 2,8%1,1 a 2,8%

20042004

(*) All gasoline commercialized in Brazil has 25% of ethanol.
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BIODIESEL: BIODIESEL: THE NEW FUEL FROM BRAZILTHE NEW FUEL FROM BRAZIL

Northeast

BabassuBabassu –– CastorCastor--BeanBean
Palm Palm –– CottonCotton--SeedSeed

Southeast

Soybean Soybean -- CottonCotton--SeedSeed
SunSun--flowerflower

Região Sul South

Soybean Soybean -- CottonCotton--SeedSeed
SunSun--flowerflower

North

PalmPalm / Soybean

Middle-West

Soybean – Castor-Bean-
CottonCotton--SeedSeed



.......  H2 .......  H2 as a complement to theas a complement to the alreadyalready renewablerenewable BrazilianBrazilian energyenergy matrixmatrix
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OOBJECTIVEBJECTIVE

To planTo plan andand developdevelop thethe actionsactions thatthat may lead to themay lead to the Hydrogen use by Hydrogen use by 
2020 as a complement to the2020 as a complement to the alreadyalready renewablerenewable BrazilianBrazilian energyenergy matrix.matrix.

TODAY STAGETODAY STAGE
BRAZILIAN HYDROGEN ROUBRAZILIAN HYDROGEN ROUD MAP D MAP –– BETA VERSIONBETA VERSION

HH22

ENERGETIC HYDROGEN USE IN BRAZILENERGETIC HYDROGEN USE IN BRAZIL

COURSES OF ACTION FOR THE DRAW OF BRAZILIAN COURSES OF ACTION FOR THE DRAW OF BRAZILIAN 
POLICYPOLICY:: THE USE OF HYDROGEN ENERGY VECTORTHE USE OF HYDROGEN ENERGY VECTOR

PERMANENT ACTIVITYPERMANENT ACTIVITY



ENERGY MATRIXENERGY MATRIX: : POLICY AND COURSES OF ACTIONPOLICY AND COURSES OF ACTION

•• SOCIAL INCLUSIONSOCIAL INCLUSION
•• ENVIRONMENT CONCERNENVIRONMENT CONCERN

•• FOSSIL FUELS REDUCTIONFOSSIL FUELS REDUCTION –– MAJOR USE OF RENEWABLE FUELSMAJOR USE OF RENEWABLE FUELS
•• TECHNOLOGICAL BASIS STRENGTHTENTECHNOLOGICAL BASIS STRENGTHTEN

•• NATIONALNATIONAL GOODS AND SERVICES INDUSTRY DEVELOPMENTGOODS AND SERVICES INDUSTRY DEVELOPMENT

HH22



BRAZILIAN HYDROGEN ECONOMY DEVELOPMENTBRAZILIAN HYDROGEN ECONOMY DEVELOPMENT

HH22

Phase #1:Phase #1: TheThe roadmaproadmap construction  construction  -- beta version beta version -- 2004 a 2005;2004 a 2005;
TheThe establishment of global milestonesestablishment of global milestones

Phase #2:Phase #2: The organization and development of estructural projects The organization and development of estructural projects 
2005 a 20062005 a 2006
Global milestonesGlobal milestones/ / Goals descriptionGoals description

Phase # 3:Phase # 3: Roadmap revision Roadmap revision –– Version I Version I -- 2002005 / 2005 / 2006 6 // 2007;2007;

Phase # 4Phase # 4: Making of the Govermental Program for Production and : Making of the Govermental Program for Production and 
Use of Hydrogen in Brazil Use of Hydrogen in Brazil –– 2007;2007;

Phase # 5: Phase # 5: The implementation of activities towards the establishment The implementation of activities towards the establishment 
of an hydrogen economy in Brazil of an hydrogen economy in Brazil –– 2007 a 20252007 a 2025..
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PHASE #1: THE ROADMAP CONSTRUCTIONPHASE #1: THE ROADMAP CONSTRUCTION -- 2004 a 20052004 a 2005
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7
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1 1 –– Basis for theBasis for the
Development of a Development of a 
HydrogenHydrogen MarketMarket

2 2 –– Production of HydrogenProduction of Hydrogen

3 3 –– LogisticsLogistics: : Storage, Storage, 
TransportTransport andand DistributionDistribution

4 4 –– ConversionConversion SystemsSystems

5 5 –– Aplications: Hydrogen Aplications: Hydrogen 
as na Energyas na Energy VectorVector

6 6 –– TechnologicalTechnological andand
HumanHuman ResourcesResources
DevelopmentDevelopment

7 7 –– Metrology, Metrology, 
StandardizationStandardization,,
ConformityConformity EvaluationEvaluation, , 
RegulaRegulationtion andand
Fiscalization Fiscalization 

HH22 !! The ETHANOL is theThe ETHANOL is the mainmain source of source of 
hydrogenhydrogen production in Brazil, production in Brazil, 
consideringconsidering thethe Brazilian expertise onBrazilian expertise on
technologies of sugarcanetechnologies of sugarcane growing, growing, 
production of alcoholproduction of alcohol fuelfuel,, distributiondistribution
andand its uses. its uses. 

!! TheThe ethanolethanol reform to hydrogenreform to hydrogen andand
itsits direct use ondirect use on fuelfuel cell DEFC type cell DEFC type ––
DirectDirect EthanolEthanol FuelFuel Cell Cell –– are presented are presented 
as technologiesas technologies thatthat mustmust bebe developeddeveloped
withwith highesthighest priority. priority. 

PHASE #1: THE ROADMAP CONSTRUCTIONPHASE #1: THE ROADMAP CONSTRUCTION -- 2004 a 20052004 a 2005



HH22

!! Water electrolysisWater electrolysis willwill bebe highly spread in highly spread in 
hydrogenhydrogen productionproduction since more than 70% of since more than 70% of 
installedinstalled capacitycapacity of electric generation of electric generation 
comes from hydroelectricity.  comes from hydroelectricity.  

!! In order to makeIn order to make the ELECTROLYTIC the ELECTROLYTIC 
HYDROGEN competitive, a strongHYDROGEN competitive, a strong efforteffort onon
developingdeveloping systems of conventionalsystems of conventional andand
advancedadvanced electrolysis is necessaryelectrolysis is necessary..

PHASE #1: THE ROADMAP CONSTRUCTIONPHASE #1: THE ROADMAP CONSTRUCTION -- 2004 a 20052004 a 2005

1 1 –– Basis for theBasis for the
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TransportTransport andand DistributionDistribution

4 4 –– ConversionConversion SystemsSystems

5 5 –– Aplications: Hydrogen Aplications: Hydrogen 
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6 6 –– TechnologicalTechnological andand
HumanHuman ResourcesResources
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RegulaRegulationtion andand
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!! NATURAL GAS willNATURAL GAS will bebe thethe mostlymostly usedused
source in thesource in the first 15 years of hydrogenfirst 15 years of hydrogen
production. production. 

!! BrazilBrazil willwill bebe dedicated to optimizededicated to optimize thethe
systemssystems thatthat dealsdeals with natural gaswith natural gas
reform to acceleratereform to accelerate itsits positionposition onon
hydrogenhydrogen market. market. 
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PHASE #1: THE ROADMAP CONSTRUCTIONPHASE #1: THE ROADMAP CONSTRUCTION -- 2004 a 20052004 a 2005



!! Biomass, biogasBiomass, biogas andand ethanolethanol willwill putput
Brazil in a condition of theBrazil in a condition of the biggestbiggest
producerproducer of renewable hydrogen.of renewable hydrogen.

!! BrazilBrazil mustmust seekseek worldworld leadershipleadership onon
technologies of renewabletechnologies of renewable hydrogenhydrogen
productionproduction

HH22
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5 5 –– Aplications: Hydrogen Aplications: Hydrogen 
as na Energyas na Energy VectorVector

6 6 –– TechnologicalTechnological andand
HumanHuman ResourcesResources
DevelopmentDevelopment

7 7 –– Metrology, Metrology, 
StandardizationStandardization,,
ConformityConformity EvaluationEvaluation, , 
RegulaRegulationtion andand
Fiscalization Fiscalization 

PHASE #1: THE ROADMAP CONSTRUCTIONPHASE #1: THE ROADMAP CONSTRUCTION -- 2004 a 20052004 a 2005
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!! The REGULATION willThe REGULATION will bebe orientedoriented with with 
a marketa market priority in order to createpriority in order to create anan
adequateadequate environment for business in theenvironment for business in the
hydrogenhydrogen chainchain supply.supply.

!! It is necessary to planIt is necessary to plan the role of the role of 
NATIONAL GOODS AND SERVICES NATIONAL GOODS AND SERVICES 
INDUSTRY givingINDUSTRY giving thethe necessarynecessary
instruments in order to make it instruments in order to make it 
competitive in a global basis.competitive in a global basis.
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PHASE #1: THE ROADMAP CONSTRUCTIONPHASE #1: THE ROADMAP CONSTRUCTION -- 2004 a 20052004 a 2005
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!! BrazilBrazil willwill multiplymultiply thethe organization of organization of 
TECHNOLOGICAL AND MULTILEVELD TECHNOLOGICAL AND MULTILEVELD 
PROGRAMS givenPROGRAMS given the natural vocationthe natural vocation
onon hydrogenhydrogen productionproduction andand utilizationutilization. . 

!! BrazilBrazil willwill seek STRATEGIC seek STRATEGIC 
PARTNERSHIPS withPARTNERSHIPS with countriescountries thatthat
detaindetain solidsolid technologicaltechnological and industrial and industrial 
basis in order to antecipatebasis in order to antecipate thethe
production of hydrogenproduction of hydrogen fromfrom thethe
ethanol, mainlyethanol, mainly. . 
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!! The DISTRIBUTED GENERATIONThe DISTRIBUTED GENERATION andand
reachingreaching isolatedisolated communities are marketcommunities are market
niches to beniches to be explored in priority. explored in priority. 

!! AmongAmong vehiclesvehicles applications, thoseapplications, those
directed to HEAVY VEHICLES for cargo anddirected to HEAVY VEHICLES for cargo and
urbanurban passengerpassenger transport stands as prioritytransport stands as priority
as weel.as weel.
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PHASE #1:PHASE #1: PRIORIPRIORITIESTIES

HH22HH22

2010  
2010  2025

2025

"" Priority “A”: EthanolPriority “A”: Ethanol Reform Reform -- 20202020

"" Priority “B”: WaterPriority “B”: Water Electrolysis Electrolysis -- 20152015

"" Priority “C”: Natural GasPriority “C”: Natural Gas Reform Reform -- 2010 2010 

"" Priority “D”: BIOMASS GasificationPriority “D”: BIOMASS Gasification and ALTERNATIVE and ALTERNATIVE 

PROCESSES PROCESSES -- 20252025



PHASE 1:PHASE 1: ETHANOL MILESTONESETHANOL MILESTONES

HYDROGEN / ETHANOL PRODUCTION ACTIVITYHYDROGEN / ETHANOL PRODUCTION ACTIVITY

Catalysts: Year of  2010Catalysts: Year of  2010

ReactorsReactors up to 10 kW: Year of 2012up to 10 kW: Year of 2012

ReactorsReactors from 10 to 50 kW: Year of 2015from 10 to 50 kW: Year of 2015

ReactorsReactors from 50 to 500 kW: Year of 2020from 50 to 500 kW: Year of 2020

HH22

2010  
2010  2025

2025

HYDROGEN / ETHANOL LOGISTIC INFRAESTRUCTURE ACTIVITYHYDROGEN / ETHANOL LOGISTIC INFRAESTRUCTURE ACTIVITY

PipePipe GasGas construction for Hydrogenconstruction for Hydrogen transport: Year of 2015transport: Year of 2015

Storage in PressureStorage in Pressure Vessels: Year of 2010Vessels: Year of 2010

Storage in SolidStorage in Solid Structures: Year of 2015Structures: Year of 2015

Storage in LargeStorage in Large Quantities: Year of 2020Quantities: Year of 2020

Distribution in GasDistribution in Gas Stations: Year of 2010Stations: Year of 2010



SubPrograma Etanol SubPrograma Etanol –– MARCOS GLOBAISMARCOS GLOBAIS

CONVERSION SYSTEMS OF HYDROGEN / ETHANOL ACTIVITYCONVERSION SYSTEMS OF HYDROGEN / ETHANOL ACTIVITY

Polymer MembranePolymer Membrane CellsCells from 5 kW: Year of 2005from 5 kW: Year of 2005

Polymer MembranePolymer Membrane Cells 200 kW andCells 200 kW and Solid Oxide Cells 10 kW : Year of 2010Solid Oxide Cells 10 kW : Year of 2010

Polymer MembranePolymer Membrane Cells 250 kW andCells 250 kW and Solid Oxide Cells 50 kW : Year of 2015Solid Oxide Cells 50 kW : Year of 2015

DirectDirect EthanolEthanol CellsCells andand Solid Oxide Cells of 500 kW : Year of 2020Solid Oxide Cells of 500 kW : Year of 2020

EnergyEnergy GenerationGeneration fromfrom HydrogenHydrogen Combustion Combustion –– 5 kW: 20055 kW: 2005

EnergyEnergy GenerationGeneration fromfrom HydrogenHydrogen Combustion Combustion –– 50 kW: 201050 kW: 2010

HH22

2005  
2005  2025

2025

PHASE 1:PHASE 1: ETHANOL MILESTONESETHANOL MILESTONES

HYDROGEN / ETHANOL APPLICATIONS ACTIVITYHYDROGEN / ETHANOL APPLICATIONS ACTIVITY

StationaryStationary GenerationGeneration withwith Polymer MembranePolymer Membrane Cells of 10 kW: Year of 2015Cells of 10 kW: Year of 2015

Cargo andCargo and UrbanUrban PassengerPassenger Transport: Year of 2020Transport: Year of 2020



SubPrograma Etanol SubPrograma Etanol –– MARCOS GLOBAISMARCOS GLOBAISPHASE 1:PHASE 1: ETHANOL MILESTONESETHANOL MILESTONES



SubPrograma Etanol SubPrograma Etanol –– MARCOS GLOBAISMARCOS GLOBAISPHASE 1:PHASE 1: ETHANOL MILESTONESETHANOL MILESTONES



SubPrograma Etanol SubPrograma Etanol –– MARCOS GLOBAISMARCOS GLOBAISPHASE 1:PHASE 1: ETHANOL MILESTONESETHANOL MILESTONES



SubPrograma Etanol SubPrograma Etanol –– MARCOS GLOBAISMARCOS GLOBAISPHASE 1:PHASE 1: ETHANOL MILESTONESETHANOL MILESTONES



PHASE #PHASE #22:: TheThe organizationorganization andand development of estructuraldevelopment of estructural
projects projects -- 2005 to 20062005 to 2006

HH22

2005  
2005  2006

2006
MILESTONES

INTERMEDIATE GOALS

!! Organization of ActionOrganization of Action Plans:Plans:

"" It willIt will contain: goals, schedules, strategiescontain: goals, schedules, strategies andand responsibilities;responsibilities;

"" It willIt will bebe organizedorganized consideringconsidering thethe established global established global 
milestones.milestones.

!! Divided in 4 Subprograms:Divided in 4 Subprograms:

"" EthanolEthanol Subprogram;Subprogram;

"" WaterWater Subprogram;Subprogram;

"" Natural GasNatural Gas Subprogram;Subprogram;

"" BIOMASS and ALTERNATIVE PROCESSES.BIOMASS and ALTERNATIVE PROCESSES.



PHASE #2: ThePHASE #2: The organizationorganization andand development of estructuraldevelopment of estructural projects projects 

"" TechnologicalTechnological DevelopmentDevelopment

"" Assembling of PilotAssembling of Pilot Plants Plants 

"" MarketMarket MappingMapping andand QuantificationQuantification

"" GoodsGoods andand ServicesServices IndustryIndustry DevelopmentDevelopment

"" TheThe Development of SystemsDevelopment of Systems of Hydrogen Produtionof Hydrogen Prodution

"" TheThe Development of Infraestructure for ComercializaationDevelopment of Infraestructure for Comercializaation

"" TheThe Development of SystemsDevelopment of Systems of Energy Conversionof Energy Conversion

"" Establishment of a RegulatoryEstablishment of a Regulatory Legislation Legislation 

"" Constitution of LinesConstitution of Lines of Creditof Credit

"" TaxationTaxation andand PricePrice Formation Formation 

"" EnvironmentEnvironment Studies Studies 

PHASE #PHASE #22:: TheThe organizationorganization andand development of estructuraldevelopment of estructural
projects projects -- 2005 to 20062005 to 2006

HH22

2005  
2005  2006

2006

DECISION DECISION 
POINTSPOINTS



STRUCTURING PROJECT #STRUCTURING PROJECT #11 –– EXISTING HYDROGEN KNOWLEDGE / ETHANOLEXISTING HYDROGEN KNOWLEDGE / ETHANOL

Consolidation of achieved results on hydrogen production from etConsolidation of achieved results on hydrogen production from ethanol in Brazil, as well as of hanol in Brazil, as well as of 
institutions working on it and projects on the way, developed byinstitutions working on it and projects on the way, developed by Brazilian Universities, fuel cell and Brazilian Universities, fuel cell and 
other companies.other companies.

TermsTerms for Action Plans development: 5 monthsfor Action Plans development: 5 months

Period: MayPeriod: May/ / 05 to September05 to September/ / 0505

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Technological DevelopmentTechnological Development

HH22

2005  
2005  2006

2006

STRUCTURING PROJECT #STRUCTURING PROJECT #22 –– HYDROGEN TECHNOLOGY NETWORKS / ETHANOLHYDROGEN TECHNOLOGY NETWORKS / ETHANOL

Structuring of Research, Development and Technology Support NetwStructuring of Research, Development and Technology Support Networks for creation and orks for creation and 
consolidation of Knowledge Basis in Brazil, considering the searconsolidation of Knowledge Basis in Brazil, considering the search for strategic partnerships, ch for strategic partnerships, 
including foreign countries, based on the hydrogen production frincluding foreign countries, based on the hydrogen production from ethanol reforming.om ethanol reforming.

TermsTerms for Action Plans development: 9 monthsfor Action Plans development: 9 months

Period: JulyPeriod: July/ / 05 to March05 to March/ / 0606



STRUCTURING PROJECT #STRUCTURING PROJECT #3 3 –– R&D PROJECT PORTFOLIO FOR HYDROGEN PRODUCTION R&D PROJECT PORTFOLIO FOR HYDROGEN PRODUCTION 
SYSTEMS FROM ETHANOLSYSTEMS FROM ETHANOL

Research projects portfolio formatting for development of hydrogResearch projects portfolio formatting for development of hydrogen production from ethanol. en production from ethanol. 
Projects will focus on the development of reformers, catalysts, Projects will focus on the development of reformers, catalysts, materials, purification elements and materials, purification elements and 
others.others.

TermsTerms for Action Plans development: 9 monthsfor Action Plans development: 9 months

Period: JulyPeriod: July// 05 to March05 to March// 0606

HH22

2005  
2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Technological DevelopmentTechnological Development

STRUCTURING PROJECT #STRUCTURING PROJECT #44 –– PROJECT PORTFOLIO FOR HYDROGEN PROJECT PORTFOLIO FOR HYDROGEN 
TRANSPORTATION INFRASTRUCTURE / ETHANOLTRANSPORTATION INFRASTRUCTURE / ETHANOL

Research projects portfolio formatting for development of hydrogResearch projects portfolio formatting for development of hydrogen transportation from ethanol. en transportation from ethanol. 
Projects will focus on the development of pipelines and other teProjects will focus on the development of pipelines and other technologies for hydrogen chnologies for hydrogen 
transportation / Ethanol.transportation / Ethanol.
TermsTerms for Action Plans development: 9 for Action Plans development: 9 mmoonntthhss
Period: JulyPeriod: July// 05 to March05 to March// 0606



STRUCTURING PROJECT #STRUCTURING PROJECT #5 5 –– PROJECT PORTFOLIO FOR HYDROGEN STORAGE PROJECT PORTFOLIO FOR HYDROGEN STORAGE 
INFRASTRUCTURE / ETHANOLINFRASTRUCTURE / ETHANOL

Research projects portfolio formatting for development of Research projects portfolio formatting for development of storage of the storage of the hydrogen from ethanol. hydrogen from ethanol. 
Projects will focus on the development of storage systems based Projects will focus on the development of storage systems based on pressurized vessels, solid on pressurized vessels, solid 
structures and other technologies for hydrogen storage / Ethanolstructures and other technologies for hydrogen storage / Ethanol..

TermsTerms for Action Plans development: 9 for Action Plans development: 9 mmoonntthhss

Period: JulyPeriod: July// 05 to March05 to March// 0606

HH22

2005  
2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Technological DevelopmentTechnological Development

STRUCTURING PROJECT #STRUCTURING PROJECT #6 6 –– PROJECT PORTFOLIO FOR HYDROGEN DISTRIBUTION PROJECT PORTFOLIO FOR HYDROGEN DISTRIBUTION 
INFRASTRUCTURE / ETHANOLINFRASTRUCTURE / ETHANOL

Research projects portfolio formatting for development of supplyResearch projects portfolio formatting for development of supply chain for hydrogen obtained from chain for hydrogen obtained from 
ethanol, focusing distribution area. Projects will focus on the ethanol, focusing distribution area. Projects will focus on the development of systems for hydrogen development of systems for hydrogen 
distribution / Ethanol.distribution / Ethanol.

TermsTerms for Action Plans development: 9 for Action Plans development: 9 mmoonntthhss

Period: JulyPeriod: July/ / 05 to March05 to March// 0606
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2005  
2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Technological DevelopmentTechnological Development

STRUCTURING PROJECT #STRUCTURING PROJECT #77 –– R&D PROJECT PORTFOLIO FOR FUEL CELLS BASED ON R&D PROJECT PORTFOLIO FOR FUEL CELLS BASED ON 
HYDROGEN FROM ETHANOL HYDROGEN FROM ETHANOL -- PROCaCPROCaC

Research projects portfolio formatting for development of supplyResearch projects portfolio formatting for development of supply chain for hydrogen from ethanol, chain for hydrogen from ethanol, 
focusing on conversion systems. Projects will focus on the develfocusing on conversion systems. Projects will focus on the development of opment of Polymer Membrane Cells, Polymer Membrane Cells, 
Direct Ethanol Cells and Solid Oxide CellsDirect Ethanol Cells and Solid Oxide Cells, as well as internal combustion engines fueled with pure , as well as internal combustion engines fueled with pure 
hydrogen and hydrogen/natural gas mixture.hydrogen and hydrogen/natural gas mixture.

TermsTerms for Action Plans development: 9 monthsfor Action Plans development: 9 months

Period: JulyPeriod: July// 05 to March05 to March// 0606



STRUCTURING PROJECT #STRUCTURING PROJECT #88 –– DEMONSTRATION PILOTS FOR PROCESSES AND DEMONSTRATION PILOTS FOR PROCESSES AND 
EQUIPMENTS OPTIMIZATIONEQUIPMENTS OPTIMIZATION

Definition of pilot demonstration projects portfolio to be builtDefinition of pilot demonstration projects portfolio to be built during next years,  focusing on during next years,  focusing on 
processes,  equipments and components optimization for hydrogen processes,  equipments and components optimization for hydrogen economy to make effective the economy to make effective the 
Ethanol based Hydrogen Economy in Brazil.Ethanol based Hydrogen Economy in Brazil.

TermsTerms for Action Plans development: 9 monthsfor Action Plans development: 9 months

Period: AugustPeriod: August/ / 05 to April05 to April// 0606

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Assembling Pilot PlantsAssembling Pilot Plants

HH22

2005  
2005  2006

2006

Assembling Pilot PlantsAssembling Pilot Plants

MarketMarket MappingMapping andand Quantification Quantification 

STRUCTURING PROJECT #9STRUCTURING PROJECT #9 –– IDENTIFICATION AND QUANTIFICATION OF POTENCIAL IDENTIFICATION AND QUANTIFICATION OF POTENCIAL 
HYDROGEN USE MARKETS / ETHANOLHYDROGEN USE MARKETS / ETHANOL

Identification of Identification of Hydrogen / EthanolHydrogen / Ethanol application market nichesapplication market niches, based  on the installed ethanol , based  on the installed ethanol 
production and distribution infrastructure, on potential consumeproduction and distribution infrastructure, on potential consumers demand and on technology and rs demand and on technology and 
energy energy estimatestimated costs.ed costs.

TermsTerms for Action Plans development: 9 monthsfor Action Plans development: 9 months

Period: August/Period: August/ 05 to April/05 to April/ 0505



STRUCTURING PROJECT #10STRUCTURING PROJECT #10 –– HUMAN RESOURCESHUMAN RESOURCES

Creation of projects that will Creation of projects that will developdevelop human resources at technical,  undergraduate and graduate human resources at technical,  undergraduate and graduate 
levels to fulfill requirements of the ethanol produced hydrogen levels to fulfill requirements of the ethanol produced hydrogen supply chain. Production, logistics, supply chain. Production, logistics, 
conversion systems and utilization areas  will be taken into accconversion systems and utilization areas  will be taken into account.ount.

Terms for ActionTerms for Action PlansPlans development: 11 monthsdevelopment: 11 months

Period: August/ 05 to June/ 06Period: August/ 05 to June/ 06

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Industry DevelopmentIndustry Development

HH22

2005  
2005  2006

2006

STRUCTURING PROJECT #11STRUCTURING PROJECT #11 –– CREATION OF INDUSTRIAL BASIS FOR HYDROGEN CREATION OF INDUSTRIAL BASIS FOR HYDROGEN 
CHAIN / ETHANOLCHAIN / ETHANOL

Formatting projects for the creation of high technology industriFormatting projects for the creation of high technology industrial basis, considering, among other al basis, considering, among other 
alternatives, the incubation of companies as well as the creatioalternatives, the incubation of companies as well as the creation of strategic partnerships with n of strategic partnerships with 
foreign companies which would be interested to start activities foreign companies which would be interested to start activities related to  ethanol produced related to  ethanol produced 
hydrogen industry.hydrogen industry.

Terms for ActionTerms for Action PlansPlans development: 11 monthsdevelopment: 11 months

Period: August/ 05 to June/ 06Period: August/ 05 to June/ 06



STRUCTURING PROJECT #12STRUCTURING PROJECT #12 –– SYSTEMS OF CONVERSION FROM ETHANOL TO SYSTEMS OF CONVERSION FROM ETHANOL TO 
HYDROGEN IN COMMERCIAL SCALEHYDROGEN IN COMMERCIAL SCALE

To structure the projects for development and assembling of ethaTo structure the projects for development and assembling of ethanol reformers for hydrogen nol reformers for hydrogen 
production, with emphasys on developing catalysts for reforming,production, with emphasys on developing catalysts for reforming, on materials for reactors on materials for reactors 
construction and for elements of hydrogen purifying.construction and for elements of hydrogen purifying.

TermsTerms for Action Plans development: for Action Plans development: 11 months11 months

Period: August/ 05 to June/ 06Period: August/ 05 to June/ 06

HH22

2005  
2005  2006

2006

Phase #2: The organization and development of structuring projecPhase #2: The organization and development of structuring projectsts

STRUCTURING PROJECT #13STRUCTURING PROJECT #13 –– LOGISTICS INFRAESTRUCTURE FOR HYDROGEN / LOGISTICS INFRAESTRUCTURE FOR HYDROGEN / 
ETHANOL: STORAGE, TRANSPORT AND DISTRIBUTIONETHANOL: STORAGE, TRANSPORT AND DISTRIBUTION

To structure the projects for development and implementation of To structure the projects for development and implementation of transport infraestructure for the transport infraestructure for the 
hydrogen from the ethanol reform, with emphasys on vessels and chydrogen from the ethanol reform, with emphasys on vessels and cylinder pressure installed on ylinder pressure installed on 
heavy trucks, pipe gas hydrogen dedicated as well as shared withheavy trucks, pipe gas hydrogen dedicated as well as shared with natural gas and hydrogennatural gas and hydrogen

TermsTerms for Action Plans development: for Action Plans development: 11 months11 months

Period: August/ 05 to June/ 06Period: August/ 05 to June/ 06



HH22

2005  
2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Goods and Service IndustryGoods and Service Industry

STRUCTURING PROJECT #14STRUCTURING PROJECT #14 –– PRODUCTION OF FUEL CELLS ON COMMERCIAL SCALEPRODUCTION OF FUEL CELLS ON COMMERCIAL SCALE

To structure the projects for development of fuel cells on commeTo structure the projects for development of fuel cells on commercial scale, with emphasys mainly rcial scale, with emphasys mainly 
on Polymer Membrane Cells, Direct Ethanol Cells and Solid Oxide on Polymer Membrane Cells, Direct Ethanol Cells and Solid Oxide Cells.Cells.

TermsTerms for Action Plans development: for Action Plans development: 11 months11 months

Period: August/ 05 to June/ 06Period: August/ 05 to June/ 06

STRUCTURING PROJECT #15STRUCTURING PROJECT #15 –– PRODUCTION OF INTERNAL COMBUSTION ENGINES ON PRODUCTION OF INTERNAL COMBUSTION ENGINES ON 
COMMERCIAL SCALECOMMERCIAL SCALE

To structure the projects for development of internal combustionTo structure the projects for development of internal combustion engines on commercial scale, to engines on commercial scale, to 
consume pure hydrogen or a hydrogen blend with natural gas.consume pure hydrogen or a hydrogen blend with natural gas.

TermsTerms for Action Plans development: for Action Plans development: 11 months11 months

Period: August/ 05 to June/ 06Period: August/ 05 to June/ 06



STRUCTURING PROJECT #16STRUCTURING PROJECT #16 –– ESTABLISHMENT OF A REGULATORY LEGISLATION ON ESTABLISHMENT OF A REGULATORY LEGISLATION ON 
HYDROGEN / ETHANOL SUPPLY CHAINHYDROGEN / ETHANOL SUPPLY CHAIN

To structure the projects for preparing a legal basis and/ or leTo structure the projects for preparing a legal basis and/ or legal reform towards regulation of the gal reform towards regulation of the 
supply chain of hydrogen produced from ethanol reform, in order supply chain of hydrogen produced from ethanol reform, in order to permit commercialization, the to permit commercialization, the 
use and quality control of hydrogen for energetic purposes and iuse and quality control of hydrogen for energetic purposes and its blends with natural gas in ts blends with natural gas in 
different proportions. different proportions. 

TermsTerms for Action Plans development: for Action Plans development: 7 months7 months

Period: May/ 05 to November/ 05Period: May/ 05 to November/ 05

HH22
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2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Regulatory LegislationRegulatory Legislation

STRUCTURING PROJECT #17 STRUCTURING PROJECT #17 –– ESTABLISHMENT OF STANDARDS AND PATERNS ON ESTABLISHMENT OF STANDARDS AND PATERNS ON 
HYDROGEN / ETHANOL SUPPLY CHAINHYDROGEN / ETHANOL SUPPLY CHAIN

To structure the projects for preparing the rules for implementiTo structure the projects for preparing the rules for implementing  a quality control net capable of ng  a quality control net capable of 
ensuring to consumers safety and quality in all supply chain of ensuring to consumers safety and quality in all supply chain of hydrogen produced from ethanol hydrogen produced from ethanol 
reform for energetic purposes.reform for energetic purposes.

TermsTerms for Action Plans development: for Action Plans development: 7 months7 months

Period: May/ 05 to November/ 05Period: May/ 05 to November/ 05



STRUCTURING PROJECT #18STRUCTURING PROJECT #18 –– EVALUATION OF PROGRAMS AND EXISTING FUNDSEVALUATION OF PROGRAMS AND EXISTING FUNDS

To structure the projects for evaluating programs and existing fTo structure the projects for evaluating programs and existing funds with emphasys on detailing unds with emphasys on detailing 
the official credit programs of the Federal Government, on identthe official credit programs of the Federal Government, on identifying barriers for the traditional ifying barriers for the traditional 
credit programs and on detailing hedge funds for covering financcredit programs and on detailing hedge funds for covering financial risks.ial risks.

TermsTerms for Action Plans development: for Action Plans development: 9 months9 months

Period: May/ 05 to January/ 06Period: May/ 05 to January/ 06

HH22

2005  
2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Credit LinesCredit Lines

STRUCTURING PROJECT #19STRUCTURING PROJECT #19 –– CREATING CREDIT LINESCREATING CREDIT LINES

To structure the projects for studying financing models focused To structure the projects for studying financing models focused on evaluating possibilities of on evaluating possibilities of 
connecting the credit lines of the different phases of supply chconnecting the credit lines of the different phases of supply chain, identifying new partners and ain, identifying new partners and 
identifying the major problems regarding credit access accordingidentifying the major problems regarding credit access according to the chain steps. to the chain steps. 

TermsTerms for Action Plans development: for Action Plans development: 6 months6 months

Period: May/ 05 to October/ 05Period: May/ 05 to October/ 05



HH22
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2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– Taxation and Price DefinitionTaxation and Price Definition

STRUCTURING PROJECT #20STRUCTURING PROJECT #20 –– DEFINITION OF TAXATION MODEL FOR THE HYDROGEN / DEFINITION OF TAXATION MODEL FOR THE HYDROGEN / 
ETHANOL SUPPLY CHAINETHANOL SUPPLY CHAIN

To structure the projects for defining the taxation policy for tTo structure the projects for defining the taxation policy for the commercialization of the hydrogen he commercialization of the hydrogen 
produced from the ethanol reform for energetic purposes in Braziproduced from the ethanol reform for energetic purposes in Brazil.l.

TermsTerms for Action Plans development: for Action Plans development: 12 months12 months

Period: May/ 05 to April/ 06Period: May/ 05 to April/ 06

STRUCTURING PROJECT #21STRUCTURING PROJECT #21 –– DEFINITION OF PRICE DEFINITION POLICY FOR THE DEFINITION OF PRICE DEFINITION POLICY FOR THE 
HYDROGEN / ETHANOL SUPPLY CHAINHYDROGEN / ETHANOL SUPPLY CHAIN

To structure the projects for simmulating price definition for tTo structure the projects for simmulating price definition for the commercialization of the hydrogen he commercialization of the hydrogen 
produced from the ethanol reform for energetic purposes in Braziproduced from the ethanol reform for energetic purposes in Brazil, with the aim to evaluating the l, with the aim to evaluating the 
impact of decisions already made. impact of decisions already made. 

TermsTerms for Action Plans development: for Action Plans development: 12 months12 months

Period: May/ 05 to April/ 06Period: May/ 05 to April/ 06



HH22
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2005  2006

2006

Phase #2: Structuring Projects Phase #2: Structuring Projects –– EnvironmentEnvironment

STRUCTURING PROJECT #22STRUCTURING PROJECT #22 –– ENVIRONMENTAL STUDIES FOR THE HYDROGEN / ENVIRONMENTAL STUDIES FOR THE HYDROGEN / 
ETHANOL SUPPLY CHAINETHANOL SUPPLY CHAIN

To structure the projects to accomplish environmental research rTo structure the projects to accomplish environmental research related to each step of the elated to each step of the 
hydrogen supply chain with emphasys on the evaluation of environhydrogen supply chain with emphasys on the evaluation of environmental benefits and emission mental benefits and emission 
studies.studies.

TermsTerms for Action Plans development: for Action Plans development: 10 months10 months

Period: May/ 05 to February/ 06Period: May/ 05 to February/ 06



ETHANOL SUBPROGRAM ETHANOL SUBPROGRAM –– PROJECTS PORTFOLIOPROJECTS PORTFOLIO



ETHANOL SUBPROGRAM ETHANOL SUBPROGRAM –– PROJECTS PORTFOLIOPROJECTS PORTFOLIO



ETHANOL SUBPROGRAM ETHANOL SUBPROGRAM –– PROJECTS PORTFOLIOPROJECTS PORTFOLIO



ETHANOL SUBPROGRAM ETHANOL SUBPROGRAM –– PROJECTS PORTFOLIOPROJECTS PORTFOLIO



ETHANOL SUBPROGRAM ETHANOL SUBPROGRAM –– PROJECTS PORTFOLIOPROJECTS PORTFOLIO



PHASE #PHASE #33: Roadmap: Roadmap Revision Revision –– Version I Version I -- 20020055 to 2007to 2007
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2005 
2005 2006 
2006 2007
2007

!! AfterAfter thethe organizationorganization andand development of development of 
estructuralestructural projectsprojects andand thethe organizationorganization of related of related 
action plans, with the definition of intermediate action plans, with the definition of intermediate 
targets;targets;

!! ThisThis revision, as wellrevision, as well as the others, will take placeas the others, will take place

duringduring thethe next 20 yearsnext 20 years drivendriven byby thethe BrazilianBrazilian reality, reality, 

consideringconsidering challengeschallenges andand opportunities.opportunities.



Phase # 4:Phase # 4: Making of theMaking of the GovermentalGovermental Program for ProductionProgram for Production and Use of and Use of 
Hydrogen in Brazil Hydrogen in Brazil –– 20072007

HH22

2007  
2007  

!! This short periodThis short period willwill consistsconsists onon thethe

consolidation of allconsolidation of all documentsdocuments generated, itsgenerated, its

communicationcommunication amongamong thethe governmentgovernment structure, structure, 

withwith thethe purpose of launching a interministerial purpose of launching a interministerial 

programprogram entitled: “entitled: “ProductionProduction and Use of Hydrogen and Use of Hydrogen 

in Brazilin Brazil ProgramProgram””



Phase # 4:Phase # 4: Making of theMaking of the GovermentalGovermental Program for ProductionProgram for Production and Use of and Use of 
Hydrogen in Brazil Hydrogen in Brazil –– 20072007

BIODIESELBIODIESEL NATIONAL PROGRAM LAUNCHING NATIONAL PROGRAM LAUNCHING ((1212--0606--2004)2004)

HH22

2007  
2007  



Phase # 5:Phase # 5: TheThe implementation of activitiesimplementation of activities towardstowards thethe establishmentestablishment of of 
an hydrogen economy in Brazil an hydrogen economy in Brazil –– 2007 a 20252007 a 2025..

HH22

2007  
2007  2025

2025

!! TheThe activitiesactivities towardstowards anan effectiveeffective HydrogenHydrogen Economy Economy 

in Brazilin Brazil willwill bebe drivendriven byby thethe prioritiespriorities andand the global the global 

milestonesmilestones defineddefined onon thethe roadmap roadmap –– beta version, bybeta version, by

intermediateintermediate goals, definedgoals, defined onon thethe ActionAction Plans of thePlans of the

StructuringStructuring ProjectsProjects andand willwill bebe developeddeveloped withinwithin the the 

““ProductionProduction and Use of Hydrogen in Braziland Use of Hydrogen in Brazil ProgramProgram””..
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THE BRAZILIAN ROADMAP CONSTRUCTIONTHE BRAZILIAN ROADMAP CONSTRUCTION
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