Natural (Gold) Hydrogen
Pipeline or Pipe Dream
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https://newsroom.posco.com/en/poscto-establiskhydrogenrproduction-capacityof-5-million-tons/



Hydroger; The race to a cheap/clean source
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Hydroger; The race to a cheap/clean source
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Jescription of hydroden abels

i Green Produced via a zero/low-carbon energy source (wind, solar, hydro power, nuclear etc.)
% Blue Produced from a fossil source combined with carbon capture and storage (CCS).
_ Produced from fossil fuels without CCS (and thus CO2 emitting).

The hydrogen trajectoryKPMG Globahbme.kpmq

COST is critical


https://home.kpmg/xx/en/home/insights/2020/11/the-hydrogen-trajectory.html

Natural (Gold) Hydrogen

Available online at www.sciencedirect.com

SdenceDirect

journal homepage: www.alsevier.com/locate/he
Discovery of a large accumulation of natural )
hydrogen in Bourakebougou (Mali) e

Alain Prinzhofer *°, Cheick Sidy Tahara Cissé ”, Aliou Boubacar Diallo "

® GEO4U, Rua Tavares Bastos 123, Catete, 22221-030, Rio de Janeiro, Brazil
® PETROMA, Mali
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Hydrogen (and helium) generated in the crust

A Hydrogen from two sources:

1) Reaction between irofiich rocks and water
Serpentinization ( = hydration)

3FeSiQ + 2HO = 2Fg0, + 3SiQ(aq) @ o

2) Radiation splitting water molecules
Radiolysis

HOSER e O H HOHO HO(H, )
(linking helium and hydrogen)

First identified in the
MdcnQa I yR
ocean crust
hydrothermal systems
AY UKS Mot

https://www.centauri-dreams.org/2021/07/02/radiolytieh2-powering-subsurfacebiospheres/


http://www.dailygalaxy.com/.a/6a00d8341bf7f753ef013488a0a343970c-pi

Old continental crust is Ferroush

, > 30%

O H,>10%
@ H.>1%

o H,<1%

Sherwood Lollar et al., 2014

A Precambrian
(>541Ma) continental
crust

A Exposed (blue) and
buried (green) =
>70% of continental
crust surface area
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1.386 billiond

~ 10.6 million k™

Precambrian (saline) water

~ 11 million km

http://water.usgs.gov/edu/gallery/globalvater-volume.html



Gold hydrogen generation rate is known

LETTER

The contribution of the Precambrian continental A The hydrogen production
lithosphere to global H, production rate of the Precambrian

Barbara Sherwood Lollar’, T. C. Onstottz, G. Lacrampe—Coulomne' & C. 7. Ballentine® .
crust is only recently

doi:10.1038/nature14017

Table 2 | Estimates of Hz production from water-rock reactions known

Systemn H. production (10** molyr=*)  Reference

Ocean crust 08t 1.3 Ref. 7

Ocean crust 1.9 Ref. 6 —_ 0 "
Ocean crust 19 Ret.& A ~30% of the production

Slow-spreading ridges 167 Ref. 8

via radiolysis

. PCEaN crust .
Continental Precambrian radiolysis This study
ontinental Precambrian hydration 0.2t0 1.8 This stud

reactc

_ _ — A Average age of
The table shows global estimates of Ha production from water=rock alteration reactions (in units of

10 molyr~!) from marine lithosphere and H. production estimates from radiolysis and hydration of COntlnental ( :rUSt ~2( ;a
mafic/ultramafic rocks from Precambrian continental lithosphere derived in this study. Estimates
made using conservative assumptions. For details of all calculations see Methods. Volcanic, mantle-

derived or microbial sources of Ha are not incorporated.

Sherwood Lollar et al., 2014



Continental hydrogen generated in 1Ga

A Continental Hgeneration rate = 0.3®.27x10! moles H/year
A (up to 500,000 tons/year)

A Average age of continental crust is ~2 Billion years (2Ga).

0 KS SYSNHé& FTNRBY M .AfftA2y &S| Nk
U Equivalent to 170,000yrs of present day oil production

A Even a small proportion is valuable if trapped and accessible



Where is the (Gold)H- global occurrence of seeps
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Discoveries of H2 >10%

Free gas

¥ Coal basins [10]

¥ Faults (3]

v Ceysers, hot springs, etc, [12)
¥ Hydrocarbon fields [16]

¥ 1gneous [5)

)

' Kimberlites {2]

! Orebodies [27]
Precambrian [10]

o~

' Rift zones [4]

¥ Salt deposits [12]

) Sediments and Metamorphic [26)

? Serpentinization [25]

¥ Volcanic [17)

Gas in inclusions

Y Coal basins (12]
Vlgneous [23)

¥ Kimberlites [6)

¥ orebodies 21)
¥ Precambrian [11]
¥ salt deposits [7]

Contents lists avallable at Sclencelirect

Earth-Science Reviews

] » journal homepage: www.alseviar. com/ocata/earsciray
# 5
& a0y
= The occurrence and geoscience of natural hydrogen: A comprehensive 7))
‘ review —
? Viacheslav Zgonnik
L |
A Seeps and gas shows:
¥

V' Sediments and Metamorphic (4]
1 Ultrabasic [3]
V Volcanic [8]

Dissolved gas
i Aquifers [54)
Y Water from hydrocarbon fields [15]

A Gas phase #>10%
observed widely



Where is the (gold) hydrogert, ®hat we need to know

A Preservation in the deep crust on geological timescales ?

A Mechanism/controls on release from the deep crust ?
A Rate of release

A Gas phase formation ?
A Geological trapping structures ?

A Preservation in the trapping structure ?



