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Discoveries of H2 >10% :K'mbﬂ“"‘i 2 BEEEHN R Gas in inclusions : Sediments and Metamorphic [4)
e gu ST ot e
¥ Coal basins (10) % Rift zones (4] + lgneous 123) . § :
¥ Fautts (3) ¥ sait deposits [12) g I Pissolved gas ) 4% &
¥ Geysers, hot springs, etc. [12] § Sediments and Metamorphic [26] ! Sr-bodms [21) ¥ Aquifers [54] . —r 7 L ‘
¥ Hydrocarbon fields [16] ® Serpentinizaon [25] & Precam brian [11) Water from hydrocarbon fields [15] a. :kL=2-Chimaera Tiﬁl,ﬁa)ullh B2 11r)lL'fr‘) _l'_‘_{)ﬁd)#ﬁ{‘c (By William Neuheisel
¥ igneous (5] # Volcanic [17] ORI BEH R

from DC, US - Chimaera, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=40530957)

(HiFF:Zgonnik, 2020 [6] #24Z)
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| What could the global hydrogen resource potential be?

Context EFE?@E%7R§EEE(IE%I 230073 I\ ~

* Annual gloty/demand projected to be ~430 Mt/yr Tock e el
by 2050

> PO SEH% TEKREZMDHIT I ETEN

A\l — — o ! 500
(i\ 7k§%ﬁﬁ(‘_ 515 4 >} \a I\(i * g b\o * Annual global production of natural hydrogen in- 450 ' <‘
the subsurface estimated to be ~23 Mt/yr (Zgonnik 400 | | MOree
2020) 3sp | | B FosslFueis
IEA Global Hyd rogen . lfvre could find a?dlpgo?zce all ?ifthis, it would 5
- 1{:: I\\ only meet ~5% of global deman 2 o
Review 2025 I=4 pag . Cevend g
== tenti ;
2024$7K§HFEE esource potential depends on. .
+ Trapping efficiency 100
N ERIEZAST * Residence time 50
USGS(*E?I\E\DE‘IEFE) 585 h)(ﬂﬁ%lﬁ) * Hydrogen consumption (biotic & abiotic) ’ 2022 2030 2040* 2050
KAKFERT SV IV e i oo™
* Exploration/production success '

« YU BLO AN=20 ARA FEOHEFRZIHTERA

« ELDHTRBIE (BIRRHEDREVKELRKR) THERA

o XFZOANUTLNEEL TS T ENEL,
EAEEDKZREI A (FE LN

- BHX (REFEBK/\JFRR) TR TS,
SHARDKAKZRONT > 2 v )LIFRAEP.

HH#8 : Geoffrey Ellis [Natural Hydrogen: An Overlooked Potential Energy Resourcel (R#AKZR
J—02 a3y EBEER) (2025.2.14) E&TICMETITIT - 1E1E]

x»% Estlmated lobal in-place hydrogen resource
3 !EEET)M:.BH%E%@;&@EHSJE k>

* Model predicts the amount of in- ” i :560 o 0 -
place hydrogen may range from ]
10s of thousands Mt to billions Mt

I Most probable amount (p50) is ~5 x I |

6 " 7 5 2
g | 20 Mt (mean value is ~8 x 107 Mt) Key is understanding |
* Most Hz is likely inaccessible — too the potential to form ||

deep, too far offshore, too small accumulations
accumulations

* 2% recovery (100,000 Mt) would
supply all projected H2 demand
(~430 Mt/yr) for >200 years

* Global proven natural gas reserves
~7257 Tcf (8.4 x 10%5 J); 100,000 Mt
of H2 (2.4 x 102 J)
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Levelized cost of H, production | Z/'J—27KZ& : $4~15/kg |Estimated carbon intensity
= 54 ~202F/Nm3

Water electrolysis %er electrolysis

BADTY—->7k3w02050FIA T
BEi%20M/Nm3~200/kg
(LNGERIFOIAH)

Fossil with CCS \ Fossil with CCS

JIL—IKZk : $2~4/kg
= 27H~54H/Nm3

Fossil Fossil

K#Kks& : 0.5USD/kg = 7FH/Nm3
18tk ~ 1USD/kg = 14FH/Nm3

Geologic XFOBWDIZFIICEARESMKIFIDZLICER  plogic I
012345678 9101112131415 0246 81012141618202224 2628 3032
$USD/kg hydrogen kg CO,e/kg hydrogen

*Geologic H2 estimates are based on ARPA-E analysis, project input, and source cited below A. Patonia, M. Lambert, N.
Lin, M. Shuster, The Oxford Institute for Energy Studies (2024)
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