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What	
  is	
  the	
  NAABB?	
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• The	
  overall	
  goal	
  of	
  the	
  Na2onal	
  Alliance	
  for	
  Advanced	
  Biofuels	
  and	
  Bioproducts	
  (NAABB)	
  consor2um	
  
is	
   to	
   produce	
   new	
   technologies	
   that	
   can	
   be	
   implemented	
   by	
   our	
   commercial	
   partners	
   and	
   others	
  
developing	
  the	
  algal	
  biofuel	
  industry.	
  	
  

• In	
   order	
   to	
   achieve	
   this	
   goal,	
   our	
   program	
   incorporates	
   major	
   objec2ves	
   that	
   will	
   establish	
   the	
  
technologies’	
  viability	
  for	
  overall	
  sustainability.	
  

• DOE	
  Energy	
  Efficiency	
  and	
  Renewable	
  Energy	
  Biomass	
  Program	
  funds	
  NAABB	
  through	
  the	
  American	
  
Recovery	
  and	
  Reinvestment	
  Act	
  s2mulus	
  funding.	
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Vision	
  
• The	
  urgent	
  need	
  to	
  develop	
  renewable	
  and	
  sustainable,	
  carbon-­‐neutral	
  sources	
  of	
  transporta2on	
  
fuels	
   is	
   now	
   widely	
   accepted.	
   The	
   correla2on	
   between	
   carbon	
   dioxide	
   emissions	
   and	
   global	
  
warming,	
   combined	
   with	
   the	
   reality	
   of	
   globally-­‐declining	
   petroleum	
   produc2on	
   is	
   giving	
   a	
   new	
  
urgency	
  to	
  the	
  search	
  for	
  ecologically	
  sustainable	
  and	
  economically	
  viable	
  renewable	
  fuel	
  op2ons.	
  
The	
  NAABB	
   is	
   a	
   powerful	
   research	
   collabora2ve	
   that	
  was	
   funded	
   in	
   2010	
   by	
   the	
  Department	
   of	
  
Energy	
  to	
  further	
  inves2gate	
  and	
  commercialize	
  algal	
  biofuels.	
  The	
  NAABB	
  captures	
  and	
  integrates	
  
intellectual	
   property,	
   exper2se,	
   equipment,	
   and	
   facili2es	
   from	
   a	
   diverse	
   set	
   of	
   companies,	
  
universi2es,	
   and	
   na2onal	
   laboratories	
   in	
   order	
   to	
   develop	
   a	
   systems	
   approach	
   for	
   sustainable	
  
commercializa2on	
  of	
  biofuels	
   and	
   coproducts.	
   The	
  advantage	
  of	
   this	
   alliance	
   lies	
  not	
  only	
   in	
   the	
  
breadth	
   and	
   depth	
   of	
   knowledge	
   represented	
   by	
   its	
  members,	
   but	
   also	
   in	
   the	
   dynamic	
   network	
  
that	
   it	
   creates;	
   ideas	
   flow	
   from	
   the	
   bench	
   to	
   the	
   marketplace	
   quickly	
   to	
   op2mize	
   real-­‐world	
  
applica2on.	
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NAABB	
  Consor2um	
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Conversion	
  
and	
  End-­‐use	
  	
  

•  Process optimization 
•  Thermochemical 
•  Biochemical 

•  Fuels characteristics 
•  Co-Products 

•  Energy efficient harvesting 
and dewatering systems 

•  Biomass extraction and 
fractionation 

•  Product purification  

•  Algal Strains - Growth, 
productivity, stability, and 
resilience 

•  Cultivation system design 
•  Temperature control 
•  Invasion and fouling 
•  Input requirements 
•  CO2,  H2O sources, energy 
•  Nitrogen and phosphorous 
•  Siting and resources 

A	
  nano-­‐membrane	
  filter	
  being	
  developed	
  by	
  a	
  NAABB	
  partner.	
  	
  

A	
  gasifier	
  being	
  used	
  by	
  a	
  NAABB	
  partner	
  
to	
  convert	
  algal	
  biomass	
  to	
  fuels	
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Project	
  Overview	
  

Biomass	
  
Harves2ng	
  and	
  

Recovery	
  

Biology	
  and	
  
Cul2va2on	
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NAABB Goal Statement 

The	
  NAABB	
  will	
  develop	
  technologies	
  for	
  cost-­‐effec2ve	
  produc2on	
  of	
  algal	
  
biomass	
  and	
  lipids,	
  economically	
  viable	
  fuels	
  and	
  co-­‐products,	
  and	
  provide	
  a	
  
framework	
  for	
  a	
  sustainable	
  biofuels	
  industry.	
  	
  

• Capital	
  Cost	
  (Industry	
  benchmarks	
  for	
  oil)	
  
$1/annual	
  gallon	
  installed	
  capacity	
  (biodiesel)	
  
$2/annual	
  gallon	
  installed	
  capacity	
  (green	
  diesel)	
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Sustainability	
  
•  Reduced	
  CO2	
  Emissions	
  
•  Water	
  usage:	
  less	
  than	
  0.75	
  gal	
  H2O	
  /	
  gal	
  

fuel	
  
•  Nutrient	
  recycle	
  
• LEA:	
  90%	
  recycle	
  nutrients	
  	
  
• Energy	
  required	
  for	
  conversion	
  is	
  10%	
  or	
  
less	
  of	
  energy	
  in	
  fuel	
  
• Energy	
  Return	
  on	
  Investment	
  (>>	
  1)	
  

Produc?vity	
  Targets	
  
• >50%	
  lipid	
  content	
  at	
  harvest	
  
• >20	
  g/m2/day	
  produc2vity	
  (open	
  system)	
  
• 5g	
  dw/l	
  yield	
  (closed	
  system)	
  

Harves?ng	
  and	
  Extrac?on	
  Targets	
  
• 5,000	
  gal/day	
  processing	
  for	
  harves2ng	
  unit	
  
• 15	
  gal/day	
  lipid	
  extrac2on	
  capacity	
  per	
  unit	
  

Co-­‐product	
  Targets	
  
• LEA	
  feed	
  value	
  $250-­‐1000	
  /ton	
  

Process	
  Economics	
  
	
   	
  <	
  $2.10	
  /gal	
  of	
  lipid	
  

• Opera2ng	
  cost	
  
$0.40/gal	
  processing	
  cost	
  (oil)	
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Current	
  Collabora?ons	
  between	
  NAABB	
  and	
  
QIBET/CHINA	
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Algal	
  Genomics	
  for	
  Biofuels	
  (LANL)	
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Algae	
  Genome	
  Sequencing	
  
•  Model	
  &	
  Produc2on	
  Organisms	
  Sequenced:	
  
•  Nanochloris	
  

o  Salt	
  Water	
  organism	
  
o  Phototrophic	
  growth;	
  lipid	
  producer	
  
o  LANL	
  Sequenced,	
  Assembled	
  and	
  Finished	
  
o  Transcriptome	
  sequence	
  data	
  obtained	
  
o  Analysis	
  and	
  annota2on	
  in	
  process	
  

•  Chlorella	
  protothecoides	
  	
  
o  Fresh	
  water	
  organism	
  
o  Phototrophic	
  and	
  heterotrophic	
  growth;	
  lipid	
  producer	
  
o  LANL	
  Sequenced,	
  Assembled	
  	
  
o  Transcriptome	
  data	
  in	
  process	
  
o  Analysis	
  and	
  annota2on	
  in	
  process	
  

•  Chrysochromulina 
o  Fresh	
  Water	
  Growth	
  
o  Phototrophic	
  growth;	
  lipid	
  producer	
  
o  LANL	
  Sequencing	
  in	
  process	
  

•  Nannochloropsis	
  salina	
  	
  
o  Salt	
  water	
  organism	
  
o  Phototrophic	
  growth,	
  Lipid	
  producer	
  
o  Genome	
  Sequencing	
  underway	
  in	
  collabora2on	
  between	
  QIBET	
  and	
  LANL	
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Genome Status Size 
(Mb) Scaffolds Largest 

Contig 
Total 

Contigs 
Nannochloris sp. Improved 

HQ Finishing 
15.2 25 496,000 271 

Chlorella 
protothecoides Std. Draft 21.4 1940 101,658 4809 

Chrysochromulina 
sp. Std. Draft 52.2 N.D. 64,801 4904 

Nannochloropsis 
salina 

Sequence 
Data N/A N/A N/A N/A 

Nannochloropsis 
salina data from 
QIBET assembled 
at LANL 

Std. Draft 23 213 352,937 3496 

	
  	
  	
  	
  	
  LANL	
  Algae	
  Genome	
  Projects	
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Transcriptome	
  Dynamics	
  

Starch	
  Synthesis	
  and	
  Degrada?on	
  

Nitrogen	
  Assimila?on	
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Thank	
  you!	
  


