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Mali Well
• Drilling for water – 100 m
• Sudden wind from borehole + cigar = explosion
• 98% hydrogen – White/Gold/Natural/Geologic H
• Didn’t deplete – renewable
• Powered Village generator for 10+myears
• Now expanding to 130MW generator
• Original generator replaced with fuel cell

The Birth of White Hydrogen

Discovery of Naturally Occurring Geologic Hydrogen
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Motivation

• Unlike “green” hydrogen 
produced using electrolysis, 
geologic (aka “white” or “gold”) 
hydrogen is potentially 
abundant, renewable and 
inexpensive.

• Our question: What would 
abundant and inexpensive 
hydrogen mean for the global 
energy system and GHG 
emissions?

Geneva Nebraska

March 2023
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Experimental Design
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• Create a geologic 
H2 resource

• Universally 
available 

• At a prescribed 
cost.

• Initial experiment
• $1/kgH2 (2020 

US$)
• Current Price $6-

8/kgH2 (2020 US$)
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• Dynamic-recursive, (NOT 
optimization). 

• Single Unified Code: 
Simultaneously resolves energy, 
water, land, and economic 
markets, and climate systems.

• Five-year time steps but 
can run on one-year time steps.

• Time horizon is 2100.
• Community model 

(https://github.com/JGCRI/gcam
-core/releases) source code, 
data, and documentation

• All emissions: Greenhouse 
gases, aerosols and short-lived 
species.

We use the GCAM 
model

https://github.com/JGCRI/gcam-core/releases
https://github.com/JGCRI/gcam-core/releases


Experimental Design
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Six Scenarios
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Reference H2 Production and Consumption

Ref (No gH2)
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H2 Production and Consumption
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Global Primary Energy Production (EJ)

Ref + gH2 NZ + gH2 NZ + gH2 + Lim CCS, 
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Global GHG Emissions and Carbon Price

Change in CO2 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 CO2 emissions—atmospheric chemistry interactions need to be 

explored.

• Geologic H2 plays a markedly different role in a net zero CO2 emission scenario 
than in a no-new-climate-policy scenario.

• 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: 
• Explore alternative costs values and availability
• Couple to HECTOR to assess climate change impacts
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DISCUSSION
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The reaction responsible for hydrogen production:

2(Fe2+O) + H2O → (Fe3+)2O3 + H2

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
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