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Announcements

1.

5.

Thanks to sponsors — Gas Company of
NM and ConocoPhillips

The 4CED Newsletter — 4cornersed.com
The evaluation

The next breakfast — March 8 —
Extension of hydrogen discussion with
commercial project developments in San
Juan County

Introduction of Panelists




The February 22 Panelists

Eric Miller — San Juan College Professor of
Chemistry

Dory Peters — CEO Big Navajo Energy
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John Byrom — Business Development, PESCO

Chris Hunter — Cornerstone Business Solutions



Hyd rOgen (and Carbon and Oxygen)

Eric Miller, Ph.D.

Professor of Chemistry San Juan College

Intograted hydregen &
smmoriaiures complex.
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Hydrogen H,
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Oxygen O,
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H-H bond enthalpy 391 kJ/mol

Energy required to break the bond




Methane CH,

C-H bond enthalpy 413 kJ/mol

C-C bond enthalpy 348 ki/mol




Water H,0

Carbon Dioxide CO,

O-H bond enthalpy 463
kJ/mol
2X

C=0 bond enthalpy 799

k/mol highly polar double bonds
2x 0=C=0 efficient IR absorber
greenhouse gas
Svante Arrhenius 1896



Energy Comparisons

Combustion of hydrogen
H, + ¥/,0, — H,0 AG=-229kJ/molH, =-114kl/gH,

60% efficient
Reversable

Combustion of methane
CH, + 20, — 2H,0 + CO, AG=-801kJ/molCH, =-50klJ/gCH,

Combustion of butane
C,H,, + 3/,0, —>5H,0 + 4CO, AG=-2704kl/mol C,H,, =-47 kl/g C,H,,

30% efficient
Not very reversable, & Other pollutants



Avoided 100%

of current
100MCF/day
flare gas

Carbon
Capture
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Dory Peters CEO 801-920-2376 dory@bignavajoenergy.com
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= Vehicle filling
= Vehicle Charging
= Data centres
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Hydrogen Transportation - Present

* Tanker Truck
* Compressed Hydrogen

* Liquid Hydrogen

Gas Transport
Modules

High-pressure transport modul

* Pipeline: short distance, plant to plant
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Hydrogen Transportation - Developing
* Shipping

* Compressed Hydrogen
 Liquid Hydrogen

* Pipeline
e Blend in Existing Natural Gas Pipelines
* Research regarding max concentrations and hydrogen embrittlement

 Carrier Molecule — ship as a liquid
* Ammonia (NH,)
* DME (Dimethyl ether — C,H.O)

3 x 361

Concept Design for World's First Compressed Hydro...
gmcmaritimecenter.com
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Steam Methane Reforming process

Flue Gas HP Steam

Process Steam

Flue Gas

Fuel Gas

Tail Gas

\

Natural
Gas e Syngas
Syngas
Hydro- Reformer Cooling

H2 desulfurization

Pre-Treatment Boiler Feed

Water

Air Liquide
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Typical Hydrogen Chemical Plant

Air Liquide Engineering & Construction builds industry-leading plants for its customers
world-wide
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Equipment & Service Compan
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“Flatten the Curve”
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What exactly is a Hydrogen Hub?

* New term. Is being defined by the U.S.
Department of Energy

* Term being used to define criteria for
allocation of U.S. DOE grant money to
spur infrastructure development of
hydrogen

* U.S. DOE issued a “Request for
Information” from parties interested in
being in the hunt for hydrogen hub
designation
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Key U.S. Developments

* DOE Establishes Bipartisan Infrastructure
Law's $9.5 Billion Clean Hydrogen Initiatives -
- https://bit.ly/317FHdM
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* Fact Sheet: Biden-Harris Administration
Advances Cleaner Industrial Sector to
Reduce Emissions and Reinvigorate
American Manufacturing --
https://bit.ly/3LIHpVr

THE WHITE HOUSE
WASHINGTON

* Manchin, Capito, Mckinley, Justice Announce
Launch Of West Virginia Hydrogen Hub
Working Group -- https://bit.lv%sWszl
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Audience Questions and Answers

1. Two roving microphones. We're

recording. Wait for the
microphone.

O O O 2. Feel free to use an index card

3. Remember to sign up for Breakfast
#2 on March 8 - EventBrite
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