
Innovation for Cool Earth Forum
Direct Air Capture of CO2: 
Helping to Achieve Net -Zero Emissions 
and Onward to Climate Restoration
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ELIMINATION OF ANY EMISSION, OF ANY TYPE, FROM ANYWHERE AND ANY TIME

Ô Negative emissions by 

removing CO2 from the 

atmosphere.

Ô Drop -in compatible fuels 
that reduce the carbon 

intensity of transportation 

fuels by recycling 

atmospheric carbon

Carbon Engineering 
DsjohtǼ
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Ebscpo GohjoffsjohǴt 
Direct Air Capture Technology

PROVEN, SCALABLE, AND COST- EFFECTIVE REMOVAL OF ATMOSPHERIC CARBON DIOXIDE

FREEDOM OF LOCATION
Plants can be located where economics are optimum to take advantage of low-cost local energy and proximity to 
geologic sequestration sites, low-carbon fuel markets, or other demand center.

CLOSED CHEMICAL CYCLE
Non-volatile, non-toxic, closed-loop chemical process that meets environmental health and safety standards and 
minimizes operating costs.

INDUSTRIALLY SCALABLE
A combination of pre-existing technologies have been adapted and combined with patented innovations and 
proprietary know-how, which has allowed us to scale rapidly to the full commercial size of 1 Mt/yr.

EQUIPMENT INDUSTRIAL PRECEDENT

AIR 
CONTACTOR Industrial cooling tower

PELLET 
REACTOR Water treatment technology

SLAKER
Standard equipment for 
converting Calcium Oxide to 
Calcium Hydroxide

CALCINER

Refractory lined circulating 
fluidized bed calciners are 
commonly used in mining for 
iron ore processing

https://www.cell.com/joule/pdf/S2542 -4351(18)30225-3.pdf
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7FƯÂ £c½ Ç© UÌFuÂTM PROCESS HARNESSES LOW- COST ENERGY AND CONVERTS CO2 INTO HIGH- VALUE LIQUID FUELS

Ultra low carbon intensity

Drop-in compatible

Fully transportable around 
the world with existing 
infrastructure

30x the energy density of 
batteries

100x lower land/water use 
impact than biofuels

Highly scalable

Key Enablers Advantages

CE Direct Air 
Capture 

Technology

ÅCollects atmospheric CO at large scale and 
low cost.

Advances in 
Electrolysis

ÅMegawatt scale electrolyzers are emerging.  
Levelized costs in the range of  $15-20/MJ.

Abundance of 
Low-Cost 

Renewable 
Power

ÅSolar PV and Wind have become the cheapest 
sources of electricity with prices falling below 
$20/MWh from the best generating locations. 

BJS!UP!GVFMTǤ!
Fischer Tropsch 
Fuel Synthesis

ÅProven Technology - 250,000 bbl/day of liquid 
fuels are produced from a variety of 
feedstocks from Fischer-Tropsch process. 
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AIR TO FUELSTM Solution: A Convergence of Innovations
Harnessing Trends in Four Technologies
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Current GHG emissions abatement potential (Gt CO2eq)

Power generation Transport Industry & waste

Buildings Agriculture, forestry & other land uses Non-abatable at current technologies

THE WORLD NEEDS TO ACCELERATE TECHNOLOGICAL SOLUTIONS THAT ARE AFFORDABLE AND CAN SCALE

EGǴt Wjtjpo gps uif Pfyu Ufo ZfbstA Ubdlmf uif Ccbufnfou EibmmfohfǼ

There currently 
are no known 
solutions above 
~38 Gt CO2eq/yr

Source: Goldman Sachs Global Investment Research

Carbon Abatement Curve ïCurrent Emissions & Technologies 

1The cost of 
abatement rises 
quickly at larger 
volumes, to over 
$1,000/t-CO2eq

2 3 The world is 
on its way 
to 80 Gt 
CO2eq/yr

4 None of this 
addresses 
legacy CO2

which is 95% of 
the problem
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WE CAN FIX THIS

Dbo!tpmwf!upebzǃt!bcbufnfou!hbq

Is affordable compared to 

alternatives for many emissions

ǆIbt!uif!qpufoujbm!up!cf!bmnptu!

infinitely scalableò1

Supports climate restoration 

through permanent carbon removal 

)ǆofhbujwf!fnjttjpotò)

The Missing Piece

1. Goldman Sachs ςCarbonomics: The Future of Energy in the Age of Climate Change

1

2

Only one solution is 
available today that:
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DAC BRINGS THE COST OF NET ZERO WITHIN REACH 

Jzqpuifujdbm Eptu gps ǶPfu [fspǷ Upebz ǱWith DAC+S at $150/t 1

-200

ς

200

400

600

800

1,000

1,200

 -  2  4  6  8  10  12  14  16  18  20  22  24  26  28  30  32  34  36  38  40  42  44  46  48  50  52

C
a

rb
o

n
 a

b
a
te

m
e

n
t 
co

st
 (

U
S

$
/t
 C

O
2
e

q
)

GHG emissions abatement potential (Gt CO2eq)

Power generation Transport

Industry & waste Buildings

Agriculture, forestry & other land uses Non-abatable at current technologies

The next 14 Gt would cost 
$2 trillion /yr (at $150/t)

The first 38 Gt would cost 
approximately $3 trillion / yr 
(capping the cost at $150/t)

+ =

Ô Uibuǃt!~6% of 2018  
global GDP of $85 trillion

Ô Innovation will drive 
DAC+S costs lower: 

È At $100/t, this drops 
to ~4.5%of 2018 GDP

È At $50/t, this drops to 

~2.5% of 2018 GDP

EBD,T!jt!bggpsebcmf!boe!ibt!ǆpotential to be 
almost infinitely scalableò2

Total cost for 
net zero today:  
$5 trillion / yr

Source: Goldman Sachs Global Investment Research
1. First plants will cost >$150/t.  Nth plants will cost <$150/t.
2. Goldman Sachs ςCarbonomics: The Future of Energy in the Age of Climate Change
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TECHNOLOGY ENABLES RAPID, CLIMATE- RELEVANT DECARBONIZATION

History and Deployment Plan

DAC Pilot Plant

Enabled by:

Å45Q tax credit,

ÅDbmjgpsojbǃt!Mpx!
Carbon Fuel Standard

1st Commercial 
Plant (1Mt/year) 

2015 2050

Significant role in the 

global effort to 

achieve net zero and 

restore safe levels of 

atmospheric CO2

Enabled by:

Å~$100M private equity

Å~$40M Government 

support

Å10 years of research

Broad Plant Rollout Global Operations Carbon 

Engineering 

Founded
ÅDAC and A2F plant 

rollout in jurisdictions 

with the strongest 

policies and highest 

corporate and 

government targets

ÅOngoing innovation

2009 2019 2030
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