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Carbon Capture, Beneficial Re-Use
& the Need for Renewable Fuel
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Global energy demand will double over the next 40 years.
Containing CO2 growth to safe atmospheric levels requires that zero 
carbon renewable fuels make up more than 30% of the fuel pool.
Industrial growth must be offset by increased energy efficiency, 
minimized waste and a reduced GHG footprintminimized waste and a reduced GHG footprint.
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The LanzaTech Process

Novel gas fermentation 
technology captures CO-rich 

gases and converts the carbon

Gas feed stream

gases and converts the carbon 
to fuels and chemicals

G CGas reception Compression Fermentation Recovery Product
tank

• Gases are sole source of energy
• Potential to make material impact on the future energy pool 

(>100s of billions of gallons per year)
• Completely outside of the food value chain

Bi f l b t d ffi i t h l l ti• Biofuel, carbon capture and energy efficiency technology solution
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Potential for Significant Impact

30 billi l/

Ethanol Potential
From LanzaTech Process

1 4 billion 30 billion gal/yr

Steel 
Industry

1.4 billion
tons steel/yr Globally

190 billion gal/yr1.3 billion
tons/yr potential in US

Biomass
tons/yr potential in US

• Access to opportunity and on purpose derived gas streams
• Potential to make significant impact on the fuel pool

N i t f d d ti• No impact on food production
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Hydrocarbon Fuels Process

Gas Feed Stream

Gas
Reception

GasolineJetDiesel

Separation

Chemical
Conversion

Alcohol
Synthesis

Recovery

Fermentation

Gas Feed Stream
• CO from Industrial Waste Gases
• Syngas from Biomass, MSW, Reformed Natural Gas or Other Sources

Novel Route to Drop in Hydrocarbon Fuels
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LT–SB SPK Sample Properties

Property ASTM                                       
Test Method

ASTM    
D7566

LT-SB 
SampleTest Method D7566 Sample 

Total Aromatics, volume % D1319 < 25 0.6
Freeze point, °C  D5972 < -40 < -77 
Flash point, °C  D93 > 38 54
Density at 15°C, kg/L D4052 0.751 - 0.770 0.762
Heat of combustion, MJ/kg  D4809 > 42.8 43.5
Hydrocarbon Type Analysis 
Aromatics volume % D6379 < 0 5 < 0 2Aromatics, volume % D6379 < 0.5 < 0.2
Aromatics, mass % D2425 < 0.5 < 0.3
Cycloparaffins, mass % D2425 < 15 8
Paraffins D2425 report 91

API Gravity at 60oF D1298 52 - 57 54.2
Olefins, % volume D1319 report 1.0
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A Fast Path to Commercialization

Pilot Demonstration Commercial

2008 4Q2011 2013

15,000 gallons ethanol per year
BlueScope steel mill, NZ

100,000 gallons ethanol 
per year
B t l

> 30 million gallons 
per year
B t l

2008 4Q2011 2013

Operating since 2008 Baosteel
March 27: Ground breaking

Baosteel

Commercial Production by 2013
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Company Profile

Founded in January 2005
Funding

New Zealand and US Governments– New Zealand and US Governments
– Privately held: Khosla Ventures, K1W1, Qiming Ventures, SBCVC

Team
CSO/F d D S SiCSO/Founder: Dr. Sean Simpson 

– 75 staff
– Auckland (New Zealand), 

Chi (USA) dChicago (USA) and 
Shanghai (China)

IP Portfolio
>60 patents filed– >60 patents filed

– 2 proprietary microbe families
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Getting there from here….

Imperial College of London

Team Work is Key to Success
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Greenhouse Gas Emissions

• LanzaTech Basic Oxygen Furnace (BOF ) Gas Process ~ 60% reduction
– Based on LCA analyses performed by Michigan Technological University 

and Tsinghua University relative to petroleum gasolineand Tsinghua University relative to petroleum gasoline
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GHG footprint is <50% of the footprint

Gasoline

GHG footprint is <50% of the footprint 
of producing petroleum fuels
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A Sensible Path…
Waste for EnergyWaste for Energy
Aligns:

Industrial 
Growth

Industrial 
Growth Energy Energy Energy 

Efficiency
Energy 

EfficiencyGrowthGrowth SecuritySecurity EfficiencyEfficiency

Allows:

LandLand To Produce 
Food

To Produce 
Food For PeopleFor People
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Focusing on Energy Equilibrium

To meet growing energy demand and stabilize 
atmospheric CO2 levels, we need to quickly 
diversify the fuel pool and introduce >30% drop-in y p p
zero carbon fuels
Innovation is creating viable options which will 
enable a clean energy future, energy security andenable a clean energy future, energy security and 
energy equality
Success requires that we accelerate scale up 
and commercialization activitiesand commercialization activities
Global partnerships between industry, academia 
and government are required to create success

Innovation and Team Work 
th K t S

SuccessSuccess
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are the Key to Success
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