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Solutions We Didn’'t Know We Needed

“IF | HAD ASKED PEQPLE
WHAT THEY WANTED,

THEY WOULD HAVE SAID:
FASTER HORSES..”

Henry Ford
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A Carbon Smart World
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o
Evolution of Go...Steam, Electricity and Coal
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o
The Status Quo is not an Option
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Advanced Biofuels Taking Off
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TODAYS TECHNOLOGIES ARE NOT ENOUGH
NEW FEEDSTOCKS, NEW APPROACHES ARE NEEDED

INNOVATION = OPPORTUNITY
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All Headed in Same Direction

CANT PREDICT DISRUPTION

\ TECHNOLOGY NEUTRALITY IS KEY
S ‘ & " @ LanzaTech®



Standards Must be Performance Based
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ENGINE TECHNOLOGIES ARE CHANGING
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LanzaTech: Earliest Khown Biomass
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Recycling Carbon

Proprietary

g Gas Feed Stream Microbe
Gas fermentation -

technology converts C-
rich gases to fuels and
chemicals

o
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Recycling Gases: Environmental, Economic, Social Benefit

Lifecycle GHG Emissions

]
Water .Rh No Land
Recycle = Biodiversity

20 83.8

d

Provides new revenue stream

from waste materials

19.6
-E W 1. Provides energy security from

sustainable, regional resources
Fossil Fuel LanzaTech Ethanol

Additional 3 Party Life Cycle Analyses (LCA)

* Michigan Tech University

* Roundtable on Sustainable Biomaterials (RSB)
 Ecofys

>
* Tsinghua University )
|III

Provides affordable options to
meet growing demand

Provides economic development

50-70% GHG Reduction over
Petroleum Gasoline
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that creates “green jobs”
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From Mill to Wing
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Synthe5|s Diesel
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Great Progress on Certification for Flight

Certification

“Less than a decade ago, the prospect of flying commercial aircraft on sustainable
aviation fuels (SAF) seemed unrealistic due to the associated technical and safety
challenges, the developments have been impressive!” IATA Roadmap

Fischer Tropsch (FT) (or BtL) Max 50% blend 2009
Hydrotreated Esters and Fatty Acids (HEFA) Max 50% blend 2011
Renewable Synthesized Iso-Paraffinic (SIP) Max 10% blend 2014
Butanol to Jet Fuel (ATJ) Max 30% blend 2016

Pipeline: Green Diesel, Ethanol to Jet (EtJ), pyrolysis and catalytic cracking
(Hydroprocessed Depolymerized Cellulosic Jet), catalytic hydrothermolysis and catalytic
conversion of sugars.
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Getting a New Process to Scale

. Continuous
Discovery

at scale

Adapt and adopt
from others

Engineering
Development

Diffusion

Ease of funding

Pilot and
Demonstration

First Commercial

Evolution
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From Demonstration to Commercial

&EI Commercial Scale IEEE

Q2 2018 —

Ton (gallons) per year

Baosteel
' 64k (21M
40,000 combined hours on stream ArcelorMittal ( )
Multiple runs exceeding 2000 hours [H] CHINASTEEL 20k (6.7M)
@ BAOSTEEL [HJ CHINASTEEL
BENE
c@) LY SHOUGANG GROUP 46k (15M)
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What Is Our Intent?

CARBON REDUCTION
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