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Discovery of Naturally Occurrlng Geologic Hydrogen
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The Birth of White Hydrogen

S1(15.07.2023)
Bourakebougou became the first place in
the world to use hydrogen-based electricity.
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Experimental Design

We use the GCAM Dynamic-recursive, (NOT * Create a geologic

mOdel optimization).
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Experimental Design

Low CCS: AR6 C1 10t percentile (~2000 MtC
in 2050)

Low Bio: AR6 C1 10th percentile (~64 EJ in
2050)

Low Muclear: No new nuclear (2025 forward)
Geological H; supply

o Hs central production (subsector and
technology)

Subsector share-weight (0 in 2020,
linearly to 1 in 2030)

Supply cost = 1 ($2020/kg)

Global unlimited resource

Electricity sector: H, combustion turbines
added

Six Scenarios

Carbon Policy

Geo.H, &
Alternative
Technology
Availability

Reference
SSP2

Net-zero CO,
(in 2050)

No Geo. H,

Geo. H, not
available
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No carbon policy

Geo. H; not available
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NZ CO,

Geo. H,

Geo. H,
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Low CCS, Bio and

Nuclear
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+

MNo carbon policy

Geo. H, available
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Low CCS, Bio, and
Muclear
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Reference H2 Production and Consumption
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Production:

Electrolysis (grid - onsite)
I Gas (onsite)
B Biomass w/ CCS
B Biomass
B Electrolysis (nuclear)
B Electrolysis (renewable)
I Electrolysis (grid)
B Gas w/ CCS
B Gas
B Coal w/ CCS

Consumption:

M Refining

N fertilizer

Iron and steel
B Cement process heat
B Agr., construction, & mining
B Other industrial energy
B Passenger road
B Freight road
B Freight rail

Marine

Aviation
I Electricity (Backup)




H2 Production and Consumption

Geo. H, +
Low CCS, Bio, Nuclear

Reference

Production:

M Geologic
Electrolysis (grid - onsite)
I Gas (onsite)
B Biomass w/ CCS
B Biomass
B Electrolysis (nuclear)
B Electrolysis (renewable)
I Electrolysis (grid)
B Gas w/ CCS
B Gas
B Coal w/ CCS
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Consumption:

M Refining
N fertilizer
Iron and steel
B Cement process heat
B Agr., construction, & mining
B Other industrial energy
B Passenger road
B Freight road
B Freight rail
. Marine
Aviation
I Electricity (Backup)
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Global GHG Emissions and Carbon Price

Change in CO, Emissions Due to Geologic H2
Availability
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Some Initial Findings

* Abundant naturally occurring geologic H2 could increase expected H2
deployment.
* It tends to expand deployment in power generation, transport and industry.
* It reduces reference scenario CO, emissions—atmospheric chemistry interactions need to be
explored.

* Geologic H, plays a markedly different role in a net zero CO, emission scenario
than in a no-new-climate-policy scenario.
e Abundant naturally occurring geologic H2 lowers the cost of meeting NZ goals.

* When bioenergy, CCS, and nuclear power deployments are limited approximately 40% of the
global energy system depends on geologic hydrogen.

* Future Work:
e Explore alternative costs values and availability

* Couple to HECTOR to assess climate change impacts
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DISCUSSION

GIIMS

GLOBAL CHANGE INTERSECTORAL MODELING SYSTEM
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Fig. 2 Subsoil H; concentration measurements at Arthur Road Bay and Arthur Road Sandpit (lower image). Doshed fnes outline the bays. Upper
image is a LIDAR image showing the relief of the lower image. Profile lines follow ditches {dark fines in the lower photograph). Date of

measurements 14 March 2012 LiDAR image & from the site cintos.ong
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The reaction responsible for hydrogen production:
2(Fe?*0) + H,0 - (Fe3),0; + H,

In essence, the lower oxidation state of iron in the minerals olivine and
orthopyroxene serves as a reducing agent that converts water to hydrogen. In the

process, the iron is oxidized to the higher oxidation and turns into the mineral
serpentine.



CRATONS WORLDWIDE

Lithospheric
Thinning

- Craton

Orogen
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