
EverybodyEverybody wantswants microalgaemicroalgae......
GM GM microalgaemicroalgae are are expectedexpected soonsoon, , sincesince thisthis is is thethe
expertise of expertise of SyntheticSynthetic GenomicsGenomics
PossiblyPossibly cyanobacteriacyanobacteria andand greengreen algaealgae are are thethe firstfirst
choicechoice grupsgrups
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EverybodyEverybody wantswants microalgaemicroalgae......
AnAn unusualunusual experimentexperiment featuringfeaturing equalequal partsparts sciencescience, , 
environmentalenvironmental optimismoptimism andand NativeNative AmericanAmerican capitalistcapitalist ambitionambition is is 
unfoldingunfolding herehere onon thethe SouthernSouthern UteUte IndianIndian ReservationReservation in in 
southwestsouthwest Colorado.Colorado.
WithWith thethe twintwin goalsgoals of of makingmaking fuelfuel fromfrom algaealgae andand reducingreducing
emissionsemissions of heatof heat--trapping gases, a starttrapping gases, a start--up company coup company co--founded founded 
by a Colorado Stby a Colorado State ate UniversityUniversity professor professor recentlyrecently introducedintroduced a a 
strainstrain of of algaealgae thatthat lovesloves carboncarbon dioxidedioxide intointo a a waterwater tanktank nextnext to to 
a natural a natural gasgas processingprocessing plantplant. . TheThe waterwater is is alreadyalready greengreen--tingedtinged
withwith lifelife. . 
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TheyThey are are notnot yanomamisyanomamis......

http://www.http://www.southernsouthern--uteute..nsnnsn.us/.us/

http://www.southern-ute.nsn.us/Default.htm
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EverybodyEverybody wantswants microalgaemicroalgae......

http://www.uop.com/index.html
http://www.petroalgae.com/index.php


EverybodyEverybody wantswants microalgaemicroalgae......

Carlos Carlos SlimsSlims, , MexicoMexico
Bill Gates, USABill Gates, USA

EikeEike Batista, Batista, BrazilBrazil



EverybodyEverybody wantswants microalgaemicroalgae......

BrazilBrazil’’s s statestate oiloil
companycompany PtrobrasPtrobras hashas
announcedannounced plansplans to to 
makemake investmentsinvestments in in 
microalgaemicroalgae cultivationcultivation
in Brazilin Brazil
HoweverHowever, , numbersnumbers andand
dates dates havehave notnot yetyet
beenbeen announcedannounced
ThereThere are are expectationsexpectations
of of hugehuge investmentsinvestments, , 
followingfollowing otherother
internationalinternational oiloil
companiescompanies



ThereThere are are manymany internationalinternational
symposiasymposia onon microalgalmicroalgal biofuelsbiofuels



WhatWhat constraintsconstraints thethe largelarge--
scalescale microalgaemicroalgae productionproduction??

HighHigh costcost of of productionproduction
LowLow efficiencyefficiency of of 
harvestingharvesting
LossesLosses in in thethe conversionconversion of of 
biomassbiomass intointo biofuelsbiofuels
DiseasesDiseases andand
contaminationcontamination
WaterWater
ScienceScience
HeavyHeavy investmentsinvestments for a for a 
highlyhighly biotechnologicalbiotechnological
productionproduction

-- WeWe havehave
to to putput more more 
lightlight in in 
microalgalmicroalgal
cultivationcultivation!!
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WhatWhat constraintsconstraints thethe largelarge--scalescale microalgaemicroalgae
productionproduction??



WhatWhat constraintsconstraints thethe largelarge--scalescale microalgaemicroalgae
productionproduction??



Civil Civil aviationaviation –– searchsearch for for alternativealternative biofuelsbiofuels
FlightFlight fromfrom LondonLondon to to 
AmsterdamAmsterdam, , FebruaryFebruary 24th, 2008, 24th, 2008, 
VirginVirgin AtlanticAtlantic. . JetJet--fuelfuel producedproduced
withwith a a mixturemixture of of vegetablevegetable oilsoils. . 

FlightFlight aroundaround HustonHuston, Texas, USA, , Texas, USA, 
JanuaryJanuary 7th, 2009, Continental 7th, 2009, Continental AirlinesAirlines. . 
JetJet--fuelfuel producedproduced withwith a a mixturemixture of of 
jatrophajatropha andand microalgaemicroalgae. . JapanJapan AirAir
LinesLines performedperformed a similar a similar flightflight onon
JanuaryJanuary 30th, 30th, aroundaround TokyoTokyo..
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BrazilBrazil is is oneone of of thethe countriescountries thatthat
gathergather bestbest conditionsconditions in in worldworld to to 
runrun largelarge--scalescale projectsprojects onon
microalgalmicroalgal productionproduction
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Geographic dataGeographic data Brazil is the fifth largest Brazil is the fifth largest 
country in the world, with country in the world, with 
8,547,404 km8,547,404 km22, and has the , and has the 
fifth population in the world, fifth population in the world, 
with with 189,460,000 189,460,000 
inhabitants (IBGE, 2007)inhabitants (IBGE, 2007)
26 states and 1 federal 26 states and 1 federal 
district.district.
80% of the Brazilian 80% of the Brazilian 
population are along the population are along the 
coastline (ca. 145 million coastline (ca. 145 million 
inhabitants).inhabitants).
High biodiversity, including High biodiversity, including 
huge ecosystems, such as huge ecosystems, such as 
Amazon Forest, Amazon Forest, PantanalPantanal
(wetlands), (wetlands), CerradoCerrado (a (a 
Brazilian savannah), tropical Brazilian savannah), tropical 
and suband sub--tropical tropical 
oceanographic domains.oceanographic domains.



Solar Solar energyenergy in in BrazilBrazil
•• ExcellentExcellent sites to sites to buildbuild microalgalmicroalgal facilitiesfacilities
•• 50% of 50% of thethe PAR is PAR is distributeddistributed aboveabove 700 700 nmnm (150 W/m(150 W/m22) ) –– ideal 140 > PAR; ideal 140 > PAR; mostmost of of 
thethe USA USA hashas PAR PAR bellowbellow 90 W/m90 W/m22 ((thethe maximummaximum in in thethe USA is 105 W/mUSA is 105 W/m22 in in partpart of of thethe
southernsouthern states)states)
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VastVast areasareas in in BrazilBrazil are are underunder
desertificationdesertification andand thethe soilsoil is is 
unsuitableunsuitable for for agricultureagriculture
MostMost of of thesethese areasareas havehave lowlow
humanhuman occupationoccupation andand lowlow
falmilyfalmily incomeincome
ThereThere are are lotslots of underground of underground 
waterwater!!
VeryVery lowlow precipitatonprecipitaton

ManyMany suitablesuitable placesplaces in in BrazilBrazil are are poorpoor, , 
andand havehave no no conflictconflict withwith otherother uses uses 



PossiblyPossibly Petrobras Petrobras willwill financefinance a a largelarge cultureculture collectioncollection at at 
Universidade Federal FluminenseUniversidade Federal Fluminense
ThisThis wouldwould supportsupport BrazilBrazil’’s s progressprogress in in thisthis fieldfield in the futurein the future

It is It is necessarynecessary to to investinvest in in cultureculture collectionscollections



DistributionDistribution of of cultureculture collectionscollections in in BrazilBrazil

↑↑
LourenLourençço (2006)o (2006)

←← LourenLourençço & Vieira (2004), o & Vieira (2004), Nova Nova HedwigiaHedwigia
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DistributionDistribution of of cultureculture collectionscollections in in 
BrazilBrazil Culture collections are Culture collections are 

indicated as red indicated as red 
asterisks.asterisks.
Most of them are Most of them are 
located in located in SoutheasternSoutheastern
and Southern regions, and Southern regions, 
holding mainly local holding mainly local 
isolates.isolates.
Only five culture Only five culture 
collections have more collections have more 
than 150 strains.than 150 strains.
Three culture collections Three culture collections 
are dedicated exclusively are dedicated exclusively 
to to cyanobacteriacyanobacteria..
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The cultivation of microalgae in Brazil The cultivation of microalgae in Brazil -- recent recent 
progressprogress

In 2008, a In 2008, a publicpublic callcall waswas
organizedorganized byby NationalNational CouncilCouncil
for for thethe DevelopmentDevelopment of of 
ScienceScience ant ant TecnologyTecnology (CNPq) (CNPq) 
to to stimulatestimulate researchresearch onon
microalgaemicroalgae for for biofuelsbiofuels
63 63 groupsgroups appliedapplied
TheThe nationalnational commetteecommettee
((ccordinatedccordinated byby thisthis speaker) speaker) 
sellectedsellected 15 15 proposalsproposals to to shareshare
R$ 6.5 R$ 6.5 millionmillion (2008(2008--2010)2010)
GroupsGroups willwill workwork onon cultivationcultivation
systemssystems, , advancedadvanced techniquestechniques
of of cultivationcultivation, , harvestingharvesting andand
strainstrain sellectionsellection
AnAn integrationintegration of of thethe actionsactions is is 
expectedexpected in in thethe nearnear futurefuture
Petrobras is Petrobras is alsoalso supportingsupporting
some some keykey largelarge projectsprojects
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Brazilian teams are networkingBrazilian teams are networking

The Brazilian teams met recently (October 14The Brazilian teams met recently (October 14--
17th) in Natal to discuss the progress and plan 17th) in Natal to discuss the progress and plan 
next activitiesnext activities

In Brazil, the focus is on In Brazil, the focus is on microalgalmicroalgal biomass productionbiomass production

Sergio O. LourenSergio O. Lourençço, UFF, o, UFF, Aquatic Biomass: Sustainable Bioenergy from Algae?Aquatic Biomass: Sustainable Bioenergy from Algae? , November 2nd, 2009, Berlin, Germany, November 2nd, 2009, Berlin, Germany



Brazilian teams are networkingBrazilian teams are networking
Brazil has Brazil has ca.ca. 80 research 80 research 
groups on microalgae groups on microalgae 
production to generate production to generate 
biofuelsbiofuels
There are 200 PhD There are 200 PhD 
researchers, 80 researchers, 80 MScMSc
researchers and 350 researchers and 350 
graduated and graduated and 
undergraduate students undergraduate students 
countrywide involved countrywide involved 
with this subjectwith this subject
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Development of Development of photobioreactorsphotobioreactors
9 groups 9 groups –– Salvador (2), Curitiba (2), Rio de Salvador (2), Curitiba (2), Rio de 
Janeiro (3), Rio Grande, PelotasJaneiro (3), Rio Grande, Pelotas

Cultivation in shallow pondsCultivation in shallow ponds
14 groups 14 groups –– Natal, Natal, FlorianFlorianóópolispolis (2), Rio de (2), Rio de 
Janeiro (2), Rio Grande (2), Porto Janeiro (2), Rio Grande (2), Porto AlegreAlegre, São , São 
Carlos, Carlos, ParnaParnaííbaba, , IlhIlhééusus, , GoiâniaGoiânia, Piracicaba, , Piracicaba, 
NiterNiteróóii

Chemical characterization of Chemical characterization of microalgalmicroalgal biofuelsbiofuels
12 groups 12 groups –– Natal, Natal, FlorianFlorianóópolispolis, Rio de Janeiro , Rio de Janeiro 
(2), Rio Grande (2), Pelotas, São Carlos, (2), Rio Grande (2), Pelotas, São Carlos, GoiâniaGoiânia, , 
Piracicaba, Piracicaba, NiterNiteróóii, Salvador, Salvador

Brazilian teams are networkingBrazilian teams are networking
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GrowthGrowth of of ScienceScience in general in in general in BrazilBrazil
Brazil has been experiencing a remarkable scientific developmentBrazil has been experiencing a remarkable scientific development since since 
the early 1990the early 1990’’s.s.

-- ScienciometricScienciometric data: Brazil is currently responsible fordata: Brazil is currently responsible for 2.1%2.1% of world of world 
scientific production (CAPES, 2009).scientific production (CAPES, 2009).

-- By comparison, in 1982 the Brazilian contribution wasBy comparison, in 1982 the Brazilian contribution was only only 0.28%0.28% of of 
the world scientific production andthe world scientific production and 0.57%0.57% in 1993 (in 1993 (MeisMeis & & LetaLeta, 1996)., 1996).

-- This outstanding progress of the scientific contributions of BraThis outstanding progress of the scientific contributions of Brazil has zil has 
been intensifying since the mid 1990been intensifying since the mid 1990’’ss..

-- ExpansionExpansion of of thethe BrazilianBrazilian graduategraduate systemsystem –– 16,000 Ph.D. a 16,000 Ph.D. a yearyear byby
2010 (11,700 in 2008)2010 (11,700 in 2008)

-- ((PromisePromise) of ) of expandingexpanding thethe investimentinvestiment in in ScienceScience to 2% to 2% byby 2010 2010 
(1,1% in 2001)(1,1% in 2001)

-- Brazil never has invested so much in Brazil never has invested so much in 
Science as it does nowScience as it does now
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GrowthGrowth of of ScienceScience in general in in general in 
BrazilBrazil

Access to informationAccess to information
-- Portal PeriPortal Perióódicos CAPES dicos CAPES –– more more thanthan 15,400 15,400 journalsjournals
-- ScientificScientific ElectronicElectronic LibraryLibrary onon LineLine –– SciELOSciELO

Creating tradition in Biotechnology, Marine Sciences and Creating tradition in Biotechnology, Marine Sciences and 
EgeneeringEgeneering
Role of scientific associations and congressesRole of scientific associations and congresses

-- BrazilianBrazilian SocietySociety of of PhycologyPhycology
-- BrazilianBrazilian AssociationAssociation of Marine of Marine BiologyBiology
-- BrazilianBrazilian SocietySociety of of ChemicalChemical EngineeringEngineering
-- AndAnd manymany othersothers
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MicroalgaeMicroalgae cultivationcultivation is is reallyreally growinggrowing in in 
BrazilBrazil

A major A major 
challengechallenge is is thethe
integrationintegration andand
coordinationcoordination of of 
thethe actionsactions to to getget
a a greatergreater andand
fasterfaster
developmentdevelopment
It is It is necessarynecessary to to 
stimulatestimulate privateprivate
companiescompanies

20082008

20092009



Some Some concludingconcluding remarksremarks

It is It is mandatorymandatory to to diversifydiversify thethe matrixmatrix of of 
biofuelbiofuel productionproduction
To To putput biokerosenbiokerosen in in thethe agendaagenda
MicroalgaeMicroalgae are are thethe mostmost promisingpromising sourcesource for for 
biodieselbiodiesel andand biokerosenbiokerosen
In In termsterms of of researchresearch, , probablyprobably no no teamteam willwill
getget fullfull controlcontrol of of allall stepssteps of biofuel of biofuel 
production from microalgae production from microalgae –– focus is neededfocus is needed
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