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Impact on Coffee Growing Areas of Colombia
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Capital Weather Gang
Africa may have wilnessed its all-time hottest temperature
Thursday: 124 degrees in Algeria
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National Weather Service Adds New & Jlji= e 5 s B
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=@ Phoenix flights cancelled because it's too
== “ hot for planes

® 20 June 2017

It's So Hotin Australia el - T B — & Chicago Will Be Colder Than
That They Added New : J—— == = me i [ Vount Everest, Arctic
Colors to the Weather Map T T 2 Tomorrow

This deep purple is a brand-new shade that the Australian bureau of / 2 - SN it \2 <% = Lo a Thekior Nabe Caatbut F()rbes

meteorology was forced to add to its heat index because their country
is, you know, kind of on fire.

January 2018:
Arctic 45 degrees above
Normal
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IPCC
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Global Warming of 1.5°C

An |PCC special repart an the impacts of global warming of 1.5°C
abave pre-industnial levels and related global greenhouse gas emission patiraays,
in the context af strengthening the global response %o the threat of dimate change,
wistainable development, and effarts to eradicate poverty
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Limiting Global Warming to 1.5°C compared to 2°C

“rapid and far-reaching” transitions in land,
energy, industry, buildings, transport, and
cities. Global net human-caused emissions of
carbon dioxide (CO,) would need to fall by
about 45% from 2010 levels by 2030, reaching
‘net zero” around 2050. This means that any
remaining emissions would need to be
balanced by removing CO, from the air.
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Global Fossil CO, Emissions

Global Fossil CO, Emissions

40 Gt 1
CO, 2010-17

44 .O%/yr Projection 2018
37.1 Gt CO,

A 2.7% (1.8%—3.7%)

35 -
2000-10
+3.1%/yr

30 -

1990-2000
+1.1%/yr

251

20 , , ' i —
1990 1995 2000 2005 2010 2015 18
R ——— projecte
Global fossil CO, emissions have risen steadily over the last decades.
The peak in global emissions is not yet in sight.
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http://cdiac.ornl.gov/trends/emis/meth_reg.html
https://doi.org/10.5194/essd-10-2141-2018
http://www.globalcarbonproject.org/carbonbudget/

All 1.5°C Scenarios depend on Negative | All exceed 1.5°C in
Emissions Technologies (NETSs) early 2030s

- = 344 Assume
400 IPCC Scenarios with Largescale NET

>50% mQEting 2°C Deployment
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Energy can be Chemicals for Aviation Fuel needs
Carbon Free Everyday Products Carbon
need Carbon
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Recycling Carbon

Proprietary
Microbe

G
Industrial Off Gas Fe::I

Biomass, MSW Syngas Stream | ‘?

Compression Fermentation Recovery Product
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It Takes...

Data Time Money
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Compelling Project Economics at 1st Commercial Plant

LL | Li LanzaTech D D D
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Production Levels CapEx per Gallon Gas Payback Period
that Enable of ~$3.25 BTU Value ~3 Years
Profitability
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“ ..relevant scale”
“ ..relevant cost”

“...relevant adoption”
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A Bacteria Which Does Water Gas Shift...

CO + H,0 €¢@=) CO, +H,

(¢
[H]

1. Low H,: If H, Is not available in the feed gas, the
microbe can make H, from CO and H,O as
required

2. High H,: Excess H, can be used to fix the carbon
in CO,

3. Higher carbon retention in presence of H,

Enables the use of any CO:H, Ratio

Carbon Smart™ L&ﬂZ&T@ChQ



Stoichiometric Conversion of C, H -> Ethanol

H,:CO ratio
6 CO + 3 H,0 > EtOH + 4 CO, 0:1 | HiEhCOofgas e steel
3 H, + 3 CO - EtOH + CO, 1:1

_ Syngas (e.g. MSW)
Demonstrated at scale
4H2+2C09EtOH+H20 2:1

High H, off-gas (e.g. refinery)

CO+H,+CO, N3 H,+1CO +1CO, > EtOH + 2 H,0 5:1 Demc.m.stra.nted at pilot, allows
—— CO, fixing in products

Any combination or interpolation of these can be used for ethanol production
with only a change in operating conditions

Carbon Smart™ L&ﬂZ&T@ChQ




Ethanol Build Out
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Ferroalloy Off Gas

Global Deployment using Multiple Feedstocks
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~35% of transport fuel

VIS 705M Cars off the road ~75% of passenger cars
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Recycling Carbon to Ethanol

Proprietary
Microbe

Gas
Feed —' 4&-
Stream

Compression Fermentation Recovery PI_'It_)dl;:t
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- Ethanol

Excellent Substrate
Building Block of the Future
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Alcohol-to-Hydrocarbons

Jet &
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Alcohol-to-Jet: Taking Off

. B i .
¥ 4,000 gallons Jet o e SO
v’ 600 gallons Diesel RsE .
Waste Gas Ethanol from RSB Certified Facility = -
Grain Ethanol
Fuel Property Jet A LanzaTech  50/50% v
Spec ATJ-SPK with Jet A
Energy Density, 42.8 min 44.4 43.8
MJ/kg
Thermal Stability Baseline Excellent Excellent
Viscosity @ -40 °C 12 max 7.0 9.3 .
mm?/sec April 1, 2018
D7566 ATJ) SPK Annex A5
Hydrogen % 13.4 min 15.1 14.5
: : : v" Ethanol feedstock | . )
Aromatics % 8 min, 25 Nil 8.8 v Ei . 0 “ 80% Lower Contrails and Soot Particles
max Final blend ratio to max 50 % )
4 Flights
Sulfur, total mass % 0.30 max <0.001 0.02

l*l National Research Conseil national
Council Canada de recherches Canada
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Lanza)et™ path to Economic Volumes
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We must adopt technology neutral
positions and support all solutions.

We must fail quickly and move on. s
a3 b
We must collaborate to address AP MRACLE o T 0
environmental concerns and get new fuels " écms %—:T i

to market quickly. N by ;

We need funding for every scale of
commercialization from proof of concept
through to first commercial units.

“I think you should be more explicit here in
step two.”

Need to Ensure all Solutions can Contribute Quickly

Carbon Smart™ LanzaTechQ
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Solar Panels Don’t Work. And No One

Solar panels do not work that well. Often far below expectations.

Knows.

The Economist explains

Explaining the world, daily

Previous Next Latest The Economist explains All latest updates

The Economist explains

Why is renewable energy SO expen51ve'?

wrbon emissions from power stations are a significant cause of
s a fiercer argument is over what to do about it. Many
noney into renew'ible sources of electricity, such as wind

Home

@®= ABInBev Gets
$2.9 Billion Offer for
Europe Brands

BUSINESS

Evergreen Solar to Abandon Massachusetts Factory

Over AOO [ers
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PATRICKCARS.COM

Solyndra Scandal

Key coverage of the investigation into Solyndra, the Silicon Valley startup that collapsed,
leaving taxpayers liable for $535 million in federal guarantees .

Documents show politics infused Obama
‘green’ progranls

Since the failure of solar- panel company Solyndra, President
Obama’s $80 billion clean-technology program has begun to look
like a paolitical liability.
e

THE WALL STREET JOURNAL.

World u.s. Politics Economy Business Tech Markets Opinion Arts Life Real Estate

@= Coca-Cola Fights Tt erids @= Time Warner
for ‘Zero’ Trademark pee8 Outlook Solid;
Revenue Misses

@= Uber Gears Up
/ ’ 9y for French Court
Battle
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Price of a solar panel per watt

v

$120

100

Carbon Smart™

$101.05 64,892 MW

2 MEGAWATTS

Global solar panel installations
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Earth Policy Institute 2015/Bloomberg
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http://www.earth-policy.org/

Exponential Growth

Moore’s Law:
Computer
processing power
doubles every 18
months. If you
want to fill Lake
Michigan one
drop at a time...
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200 KM or 124 MILES
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"The fight is won or lost far
away from witnesses - behind
the lines, in the gym and ouft
there on the road, long before

I dance under those lights."”

Muhammad Ali
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