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Agenda

* Selective Air Capture Technology
* Industry Case Study

* Overview / Update on Carbon Capture
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Selective Air

Capture Technology

The targeted capture
of a specific compound
from a flue gas

Major scientific
advancements in solid
sorbent technology
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Selective Capture of Helium

Flue Gas With Helium

Opportunity
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Pollution is simply a misplaced resource!

a segregated, by-product creates

valuable reuse, recycle, and resale options




Ammonia has been a

Industry

Case Study for the poultry
Industry.




Outside

* Ammonia
emissions impact
surface water
quality

* Odorous to
surrounding
community




Inside

e Ammonia is toxic

e Harmful to bird
health

* Lowers productivity
* Increases mortality
* Expensive for the

industry




Poultry House



e 24/7 indoor air purification to
capture ammonia

* Regenerate sorbents

e Harvest valuable ammonia
byproduct

o Valued as a fertilizer or fuel
o Ammonia >$1,000/ton



Three

for
the Poultry
Sector!

1 Healthy and happy birds

o Improved animal welfare

2 Higher revenue w/ lower cost

o Increased productivity
o Higher profit per flock

3 Environmental stewardship

o Reduced nitrogen loads to waterways
o Reduced greenhouse gas emissions




Overview and Update
on Carbon Capture

&
Direct Air Capture

M \ /A
V/ \
TECHNOLOGIES



Annual CO2 emissions worldwide from 1940 to 2020

(in billion metric tons)

CHANGING OUR ATMOSPHERE
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GLOBAL AVERAGE SURFACE TEMPERATURE
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Global Greenhouse Gas Emissions
by Economic Sector

Other
Energy

10%

Electricity and
Heat Production

Industry 25%

21%

Agriculture, Forestry
Transportation and Other Land Use

14% 24%




Global greenhouse gas emissions by sector SsiEE
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This is shown for the year 2016 - global greenhouse gas emissions were 49.4 hillion tonnes CO,eq.
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OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).




Lol il Overview of U.S. Greenhouse Gas

Greenhouse Gas Potential (GWP) o .
Emissions in 2020

Carbon dioxide (CO,) 1l Fluorinated
2. Methane (CH,) 25 Nitrous Oxide / Gases
3. Nitrous oxide(N,0) 298 s 3%
4. Hydrofluorocarbons (HFCs) 124 - 14,800
5. Perfluorocarbons (PFCs) 7,390-12,200
6. Sulfur hexafluoride (SFs) 22,800
7. Nitrogen trifluoride (NF;)? 17,200

Carbon Dioxide
79%




I CCS and DAC

CCS/ CCUs

* Carbon Capture and Storage
(CCS)

* Carbon Capture Utilization
and Storage (CCUS)

* CCS removes CO, from point
sources (e.g., power plant)

* Removes new CO, emissions
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DAC / DAC+S
* Direct Air Capture (DAC)

* Direct Air Capture and Storage
(DAC+S)

* DAC removes CO, from the
ambient atmosphere

* Removes residual/historic CO,
emissions
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The central objective of the Paris Agreement is its long-term
temperature goal to hold global average temperature
increase to “well below 2°C above preindustrial
levels and pursuing efforts to limit the

temperature increase to 1.5°C above pre-
Industrial levels”.

This is referred to as the 1.5°C Paris Agreement goal.
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I Carbon Neutral by 2050 MOVA
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58% of Fortune 500 companies have
made a carbon neutral pledge

(as of June 2022)

Regions 28

’ Up from 35% in 2021 Countries 121
* Only half of the 58% account ™" =

“ . R ’ Organisations 624
for “Scope 3 Emissions - .
* Emissions from customers Companies 2357
and suppliers Total Participants 3993

FIGURE 3 PARTICIPANTS OF THE CLIMATE AMBITION ALLIANCE
SOURCE: ‘Climate Ambition Alliance: Net Zero 2050’ 2021 (6)
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I IPPC: Climate Change 2022 Report MOVA

e Decarbonization is critical to meet the
1.5°C goal.

* Portfolio approach
* CCS - rapid growth critical

e DAC — Account for 10% Removal (2050-
2090)

* 2021-22 A year of unprecedented
progress: investments — diversity of
projects — new networks




Required CO2 Capture By DAC in Net Zero Scenario, 2020-2030
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19 DAC plants operating
worldwide in Nov 2021

Net Zero Emissions by
2050 Scenario

 DAC Capture by 2030
85 Mt CO2/year

* DAC Capture by 2050
~980 Mt CO2/year
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.~ Direct Air Capture by Carbon Engineering
Location: British Columbia Capacity: 365 tons/y
" Storage: converting to a carbon neutral fuel
I Partners: Chevron, Occidental Petroleum, BHP




Direct Air Capture by Climeworks

Location: Iceland Capacity: 36,000 tons/y
Storage: converting CO2 to a carbon neutral fuel
Partners: Chevron, Occidental Petroleum, BH
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I CCS Growth in Past Year MOVA
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Excludes facilities that have not yet announced their capacity

FIGURE 1 CCS FACILITIES IN DEVELOPMENT
SOURCE: 'CO2RE Database' 2021 (1) 2
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14 New Countries Added

1T 1STNDC
INDC NDC UPDATE

Australia

Bahrain

Canada

China

Egypt

Iraq

Malawi

Norway

Saudi Arabia

South Africa

UAE

Q000000303 0DdOQODVOO

United States

© NDC MENTIONS CCS
© NDC DOES NOT MENTION CCS
© NOT AVALABLE

FIGURE 11 CCSIN COUNTRIES' NDCS (AS OF JULY 2021)




Selective Air Capture has really

Opportunity to at old
processes and assumptions

Not just emissions control —
sustainable and economical

Ability to to just
your application



Air Filtration
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THANK YOU harvesting resources

John Schott out of thin air

jschott@movatechnologies.com
540-250-0376







systems high efficiency
capture characteristics.

v nominal pressure drop
v high flow rate
v high capacity

v low energy consumption

Capital costs project to be

> W ¢ _ / 5 B - 40-50% below competing
. S\ L N\ A . |~ )
Proof-of-Concept Testing at Virginia Tech, Advanced Propulsion and Power Lab, 2020-21 teCh n0|09 Ies...
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...w/ the ability to selectively capture and harvest contaminants.

MOVA




