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fisherkjk@keei.re.kr Abstract >> Natural hydrogen is attracting increasing attention as a potential

_ . low-carbon primary energy resource. However, the occurrence of hydrogen in the
Ez\fzzzd ;22:: 2822 subsurface does not by itself demonstrate a recoverable accumulation. This re-
Accepted 20 April, 2026 view reassesses major global analogues and Korean candidate regions using a

six-element framework comprising source, migration, reservoir, seal, preservation,
and evidence maturity. The comparison indicates that Bourakébougou represents
a rare example of an integrated and functioning hydrogen system, whereas the
Korean candidates discussed to date remain insufficiently verified as complete
systems. Current domestic efforts are still concentrated on reconnaissance-scale
soil-gas surveys and geological screening. Accordingly, the immediate priority in
Korea is not resource declaration, but system validation through repeatable
measurements, co-gas interpretation, hydrogeologic integration, and pilot-scale
subsurface testing.
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2. Migration

1. Source pathways

Radiolysis Faults

Fe-H20 reactions Deep fluid conduits

3. Reservoir /

Carbonates
Serpentinization Fractures Sandstones
Fracture porosity

4. Seal 5. Preservation

Mudstone Low Ieakage

nes I atio

Tight intrusions lelted mwcroblal loss

Evidence maturity should be assessed separately:

Seep/show -> soil gas -> dissolved gas -> borehole confirmation -> flow/pressure testing

This framework is for comparison and is not a direct criterion
for estimating recoverable resources.

Fig. 1. Analytical framework used in this review for evaluating natural hydrogen systems
* Source: Compiled from Liang et al. (2025)%, Hasiuk & Conley (2025)”, and Woo et al. (2025)".
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Table 1. Representative global natural hydrogen plays reclassified by system characteristics

a4

191

Evidence status

Review implication

High-purity H,, stacked
reservoirs, and evidence of
continued recharge

Benchmark case of an
integrated system, but not
a universal model
transferable to every area

Play type Representative field Key system elements
Fe-rich basement,
Recharging Bourakébougou deep-to-shallow m%gration
craton-basin . pathways, karstified
(Mali) .
system carbonate reservoirs, and
dike-related/aquifer barriers
o | el | i i ok
deep-brine ySIS, doep

shield system

Canadian Shield
(Canada)

fluids, and He-N,-CH,
association

Strong evidence for source

and preservation, but mixed

fluid phases and microbial
effects coexist

A strong source alone
does not ensure
producible free-gas
accumulations

Siderite/ankerite-bearing

Reported increase in
dissolved H, with depth;
deeper high-concentration

intervals remain under

verification

Basin plays may first

appear as dissolved-gas

systems before free gas
is confirmed

H, and co-gas reports exist,
but reservoir continuity and
deliverability remain
unverified

Gas shows must be
distinguished from
verified accumulations

Coal-basin / . .
Lorraine Basin coal measures, deep
Fe-carbonate
(France) groundwater, and a
system .
basin-scale seal
. Large basin, deep structures,
Frontier . .
sediment Songliao Basin non-hydrocarbon gases, and
ary (China) drilling-based H, co-gas
basin e
indications
Basement-source
Carbonate- . .
Ramsay-1 hypothesis, faults/joints, and
basement re-entry . .
play (Australia) porous limestone above

basement

Historic high-purity H,
reports and recent
re-detection of H,He
during drilling

Archived well data can
revive the play, but
pressure behavior,
continuity, and scale
remain unresolved

* Source: Geological and system-level interpretations in Table 1 are based primarily on peer-reviewed literature

8-10,21,23,28,30-32)

Government, company, and specialist-media materials were cited only to indicate publicly available exploration status for

frontier plays

11,22,27)
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Table 2. Comparative assessment matrix for the major candidate regions discussed in Korea

Region Geological premise Main system bottleneck Current evidence status Review implication
. . .. | Good candidate for an
Precambrian basement, Storage and seal Regional geology, ore-deposit inteerated pilot
Pocheon- granite intrusions, Fe constraints appear more | studies, spring/geochemical com%oinin P as
Gapyeong mineralization, possible limiting than source and data, and structural 8 845,
. . . . groundwater, and
ultramafics, and fault zones migration interpretations are available
structural data
U-bearing groundwater near | Strong heterogeneity; Partial evidence from Sub-plays should be
Gangwon granites, volcanic strata of multiple hypotheses radiological/hydrogeologic separated rather than
region lava plateaus, and regional coexist and resist anomalies, volcanic evaluating the region as
fault zones reduction to a single play | stratigraphy, and tectonic data a single unit
Ultramafic rocks near the e .
. .. Conceptually well Ultramafic distribution, basin . . .
Andong- basement-basin transition, . . High-priority candidate
balanced, but direct gas | evolution, and structural data . .
Yeongyang fault structures, and . R . . for an integrated pilot
. . . evidence is still limited | are relatively well constrained
sedimentary-basin evolution
. . . . . Better suited to process
Jeju and Basaltic rocks, recurrent Charge persistence and |  Volcanic stratigraphy and . P .
. . . . . . studies and baseline
southeastern volcanism, and seal continuity remain | petrophysical studies exist, but
. . . . . . o surveys than to
volcanic-bas | volcaniclastic-sedimentary more uncertain than | direct H2 indicators are very . .
. . . . . . discovery-oriented
in domain interbeds generation potential limited .
exploration

* Source: Reconstructed from Kee et al. (2019)', Kim et al. (2021)'¥, Hwang (2018)*”, Lee et al. (2021)*®, Hwang & Woo (2009)*”,
Chae et al. (2024)', Seo et al. (2015)*®, Brenna et al. (2012)*”, You et al. (2024)*”, Seo et al. (2021)*", Lee et al. (2020)*, Kim

(2022)*, and Woo et al. (2025)".
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Table 3. Major exploration and research streams relevant to natural hydrogen in Korea

Category

Main example

Methods / data

Main implication

Current limitation

Public-enterprise
reconnaissance

KNOC onshore
soil-gas screening and
probe development
(2022-2023)

Prospect screening, probe

design, and field-application

reports

Shows that Korean natural
hydrogen exploration has
entered an operational
reconnaissance stage

Public information alone
cannot substantiate a
discovery

Near-surface soil-gas surveys Shows that artificial Single measurements
Academic field 15y | with a portable GA5000 and hydrogen may appear | remain insufficient without
Lee et al. (2025) . . . . e . .
measurements time-lapse monitoring after | immediately after drilling | repeatability, control sites,
boring and decay rapidly over time and co-gas data
Integrated review of Provides concrete source | Does not yet demonstrate
Geological Kim (2022)* granite/radiolysis potential and ‘

source screening

Chae et al. (2024)'Y

ultramafic-serpentinization

potential

candidates and regional
screening criteria

migration, trapping, or
preservation

System-oriented
review

Woo et al. (2025)Y

Review of hydrogen-system

concepts and exploration
methodologies

Shifts the Korean
discussion from
source-centered thinking
to system validation

Needs standardized
datasets and field
implementation

* Source: The geological interpretation in Table 3 is based on peer-reviewed literature, and news articles were cited only to confirm publicly

reported KNOC activities™'*!54349),

* Abbreviations: KNOC : Korea National Oil Corporation; GA5000 : portable gas analyzer
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Table 4. Evidence ladder for interpreting natural hydrogen claims in Korea

Evidence stage

Minimum evidence

Allowed interpretation

Remaining uncertainty

1. Geological
premise

Conceptual evidence for source,
structure, and hydrogeology

A candidate play can be defined

Actual hydrogen occurrence and
system functionality remain unverified

2. Near-surface

One-off H, anomaly in soil gas or

May be interpreted as an

Natural origin and repeatability remain

anomaly dissolved gas anomaly requiring follow-up unconfirmed
3. Repeated . A repeatable .
... | Repeat measurements, control sites, L Deep source, reservoir, and volume
anomaly with seepage/exsolution signal may .
co-gas data, and structural context . remain unconfirmed
context be discussed

4. Subsurface
system
indication

Borehole, groundwater, or deep-gas
data with reservoir-seal
interpretation

An active play may be
considered to have entered the
validation stage

Accumulation size, pressure behavior,
and deliverability remain unconfirmed

5. Accumulation
/field stage

Sustained concentrations, pressure
behavior, reproducibility, and
volumetric/flow tests

Accumulation- or field-level
claims become defensible

Commerciality, environmental
performance, and development
feasibility remain separate questions

* Source: Reconstructed from Hasiuk & Conley (2025)”, Levy et al. (2023)%, Maiga et al. (2023)'?, Lee et al. (2025)", and Woo

et al. (2025)".

Ql7|seh, dhto] gro@ ojw AwE
dok sH=Alol] tigt Wk 722 ABHcH=s A

thAl e ) Sk AT o] uh Ao

A QREAEE, Holw At olojot B4 B 2

F7] AR SRk Bk 4 gk

6.4 =L AlEHOIM EelEl= IS =

Table 3&

_7,<_7\]7<1 2] A,

Fatel ) g Y Al 35
Al ) 7R R 2ok, S, At 9ol A
L3 £ Y HF =X TE2EZo| ofF FH3T]|
o] A . B, BT, 88 TR
OFA. 35 277} el A|AH
o7 213 Edlw|o] Qlx] o}t AlA),

o}g

FAlste] 52 © FAFooF HR2A T 0] ThssiREAE
oA Hol=qd

] e,

6.5 FLHOIM MA4A WS FHSD| st £lA
o T
Table 4= A4 Aol ) =02 npgoz,

oA s 2

A g AR s AT

T AL FA B, o] YlZoR B T Al
T oeEe 1-3uAe] Basiel, 54 U dnu
4o Y TR AHE S gl ol

o 3= AT AARCH: uvk ok, AF

AR e

B AAG A2 BE A9 AU wER QA 3 FG el

WS TES] oA, WA, AT &
FalololA] 4B WE-L

R o

e

[=1

3] ol

weha] SHEe] Hedgd AT 24 ol
off THsHe WAlo] ohel, B
Z0] 7t= e} g2 Aol s, B2
A O] Aahs A 2 el ohek 1 ofuji

il

XNojo L

g

i) n*
o

2

=4 & =7 2z 9t

1__

A o]cf19,

ol o
__>.-|_.
Q

g FA0] 4o ROUIAG HEsh molE
HE s PO & ARy YRES e R, vk 24
}__«fﬂ_ -/1\—-)1\‘4 J]_olaq ;qodg /Hx%

HAY Bolgelt o] o A

o] Allet = AR oA waL HE, =

A ] ol Q7 Ee, sfe R ol Ayt WA wAR] A Al A2 A 7R

0

>> SEEAATINO| L X|atE] =2

gl

HI37H ®2E 202614 42



Awsfol ) A28 HFOR olhir] e,
el 259 7 AESESE EEA)
2 ol olEPIAN 13 21l 2 Py,
ok SACIAE 59U FRAGA
A DAL, A BB Bt BT S 34
Aug Ags) Husior de.
Ch W S48 WHE S Qs TS 3 Bl
A Mo, vk AAIR dob 9 4 g RS
Asis AR olsor W, olefih e
A A A A, el &
AZ o7k wAke] 4uiE H9sHs A ARA
A AR, TA S BE AR Y BF
of wkAje} eAe] Zb7be: elarEAol . 1 o)
of Bag Ae A 39 Fefole] Mo, FRA
3} 94 A e A A mapping), =5
T B G Fhae) A W A, B4 7
2 S, 71 A5 ekl Aae) Asiaolc,
OlRf3t BHAZE AR wfof AFE T Bl g
917k ohfel, AFAS} BEE WS AYH A
O] %qﬁ,lO,SO)

= =
e ol ok, ALt 5 B k20 A o
olok eSO, A, WAHS Bl Zifolo

TR, GA BA, AR ol wmsfor . Yl
A, S8 AL e 24, 712, AlS Flol, ]

3 AP T seloh B ofelet 2] A
A4 gk Eofrls oA the A Bk ofo]

o
.

0% o MmN
flo
N,
jus
2=
ugl ;
Lot
o
UO

2
N
N

o
)
18
rO
=2
>
ofy
Y
W
2
0%
S

Vol. 37, No. 2, April 2026

ZnE 199

ZAgH(source-pathway coupling)S A @3}7]of {25+
Ci24304 ol ofore. 2AUHAel B4 Fo]
37 sl molElo] AU A% AAE B
AU 5 ook el T, v e
ARSI, SR, Wl AHae WA £
of & ——735,38,42) Az 9 dERT zpQlek Z22u

3

o} 7]

FA T Y Aol o AP, ofg) 7
24

.
¢

lm

iy
1=

2&0\1”1

9 Eello] 71 BAR A Jhe ROl olg &
o] Z+l@e shte] Supx|ely| et HALE S, B

Kok, A ek FpHo] BESRE Eaol 59
Zeflolz Lprlolol GEF. 2R B 0159
Z¥z 7| ukek o2y 2Rk Hz] A
Az et Qi o)z 59
*5] A olshd, 7+ x| o] U= A= =}

£ 7tA, AR F0jF(shallow coring),
A e, Bk e A9 Aeao

mmlumg
“&oﬁ
w@
:ﬁdoﬁ—p

= 5H A,
2 A = ok

e 2 oA 7] AlFHTE B o4
o] © Z23}t}. Bourakébougoul} Ramsay-10] &
AlF7 P olghe S AL AAIRE AlF
Aol A4, 2, 7k A3, A Al 715, HAE
#5 7dol S8l AElEof A7) wizol o]
= At 259 5 Q0. date obg] A
5SS A% Aol et $ej7t SwEshAl &
ouwmg 040 AHUF 319 Zdo] Ay} wHES)

ylofo Sl 1

th 2 ofN

;:O

4 ol Xsket 2w FHo] A

BOR, Adeae 74 35 LEEY L A
A QA W T2 % AE &
HER A 5 e Hog AT = o

wheb S A HZEE ) A oleks 42t 7]

7], 2 #’ﬂ E3FAlA, - ekA A, AAA
AEE tAHog Agsls Bz TEZDQ A

o sl A B g,

Journal of Hydrogen and New Energy <<



200 FIOHRA RYE AASIDL U SN FRE MY 2 TS0 T £ 0| Bl 2

8. Z E

2 ejRe] Zug Fushe et goh A, o
o] Y8 AL BEOR MolRE AL 4Y WA
Aont AFAE b LU 4T 5 Aot
= I 18, ol A%, U, v o

91 A S A I S
o7 A" —’,\— o, Bourakebougou

b Ak of 7}714 AR

Az HE H
A, 89 /\}Eﬂ«l l e =Y "HAR 7| 5
& daFoz 249 E0t. Y FRAE
ob) Wil e e Af patnch YR
SAAF AR AAEA oA BA B
ool € 7H7ke AEA THAlel QU weka] =
S-S wre] Sl ohjet A% TAle] W
1= oA olalel WMol HHeleh,

AR, ) F8 0 F1ed] EH7B} kB
)
=

Ol-l'ﬂ > o
rlr
.

n rlr 110“ ot 0{

o]

= £

i?‘-j

oS

%0 30
2 rlo

B33 =24 ols FEE I AT
TUF A oA HE SR S
QLH243D uh Zrelgo 519 Zyo] Halr} Al
o uPSBD A= w U= H L satery 714 oo}
7Z2A 2ALe] o] o 7B,

A, B WASA EARe] A9 A
Heto] ofjaf AlAE] Ao TP, vk 27, 9l

I =40 HiA|, SHk 7kA A, R4 A B

4 4> o2

-ﬁnmr_&_lﬂx“o

3}, AlFHA mrelgl AR olojR = ThAIA g} A
AE F5 Wt S =0 Ao fAbE A
A 4= ol - gL Bsto R A4 4 Qo
g, 2 2o o] T2 422 i £ 7Rt
A vlaeh= SIS AAR oh, e FEgt
AV Bk % A AR et

% 7]

o] w10 2025 oA AA ALY AL A
e AFAY “AAgA(natural hydrogen)2] FA|
_1

A EATH AR A Q5 G Bt

> SRS UNOIR[3E] =2

44 wel ATy

References

1. G. S. Ellis and S. E. Gelman, “Model predictions of global
geologic hydrogen resources”, Science Advances, Vol. 10,
No. 50, 2024, pp. eado0955, doi: https://doi.org/10.112
6/sciadv.ado0955.

2. V. Zgonnik, “The occurrence and geoscience of natural
hydrogen: a comprehensive review”, Earth-Science Reviews,
Vol. 203, 2020, pp. 103140, doi: https://doi.org/10.1016/
j.earscirev.2020.103140.

3. Y. Liang, Q. Meng, X. Huang, W. Lu, Y. Wei, J. Liu,
Y. Zhou, L. Huang, Q. Li, J. Chen, and D. Zhou, “Global
distribution, genesis, and enrichment characteristics of
high-concentration natural hydrogen”, Frontiers in Marine
Science, Vol. 12, 2025, pp. 1688404, doi: https://doi.org/
10.3389/fmars.2025.1688404.

4.J. Woo, W. K. Kim, C. W. Rhee, and S. Lee, “A review
of hydrogen systems and exploration methodologies for
natural hydrogen exploration”, Journal of the Korean
Society of Mineral and Energy Resources Engineers, Vol.
62, No. 3, 2025, pp. 312-326, doi: https://doi.org/10.323
90/ksmer.2025.62.3.312.

5. E. J. Hasiuk and D. M. Conley, “Exploring geologic hydrogen:
A new frontier for affordable, reliable energy security”,
Sandia National Laboratories, United States, 2025, doi:
https://doi.org/10.2172/2562737.

6. D. Lévy, V. Roche, G. Pasquet, V. Combaudon, U. Geymond,
K. Loiseau, and 1. Moretti, “Natural H2 exploration: tools and
workflows to characterize a play”, Science and Technology
for Energy Transition, Vol. 78, 2023, pp. 27, doi: https://
doi.org/10.2516/stet/2023021.

7. N. Mahlstedt, B. Horsfield, P. Weniger, D. Misch, X. Shi, M.
Noah, and C
sources in geological systems”, Journal of Natural Gas Science
and Engineering, Vol. 105, 2022, pp. 104704, doi: https://doi.
0rg/10.1016/j.jngse.2022.104704.

8. B. Sherwood Lollar, T. C. Onstott, G. Lacrampe-Couloume,
and C. J. Ballentine, “The contribution of the Precambrian
continental lithosphere to global H, production”, Nature,
Vol. 516, No. 7531, 2014, pp. 379-382, doi: https://doi.org/
10.1038/nature14017.

9. R Karolyte, O. Warr, E. van Heerden, S. Flude, F. de Lange,
S. Webb, C. J. Ballentine, and B. Sherwood Lollar, “The role
of porosity in Hy/He production ratios in fracture fluids

C. Boreham, “Molecular hydrogen from organic

from the Witwatersrand Basin, South Africa”, Chemical
Geology, Vol. 595, 2022, pp. 120788, doi: https://doi.org/

HI37H ®2E 202614 42



10.

11.

12.

13.

14.

16.

18.

19.

10.1016/j.chemgeo.2022.120788.

O. Maiga, E. Deville, J. Laval, A. Prinzhofer, and A. B.
Diallo, “Characterization of the spontaneously recharging
natural hydrogen reservoirs of Bourakebougou in Mali”,
Scientific Reports, Vol. 13, 2023, pp. 11876, doi: https://
doi.org/10.1038/s41598-023-38977-y.

J. Pironon, “Hydrogeology: The discovery of natural hy-
drogen in the Lorraine coal basin”, H-Nat World Summit
2025 Conference Program, November 13, 2025.

W. S. Kee, S. W. Kim, H. Kim, P. Hong, C. W. Kwon, H.
J. Lee, D. L. Cho, H. J. Koh, K. Y. Song, U. H. Byun, Y.
Jang, and B. C. Lee, “Geologic map of Korea 1:1,000,000”,
Korea Institute of Geoscience and Mineral Resources,
2019, doi: https://doi.org/10.22747/data.20220816.4826.
S. W. Kim, W. S. Kee, S. Lee, B. C. Lee, and U. H. Byun,
“Tracking and evaluating the concentrations of natural
radioactivity according to chemical composition in the
Precambrian and Mesozoic granitic rocks in the Jangsu-
gun area, central southwestern South Korea”, Minerals,
Vol. 11, No. 7, 2021, pp. 684, doi: https://doi.org/10.339
0/min11070684.

Y. U. Chae, H. S. Lim, and Y. J. Joo, “Distribution and
characteristics of serpentinized ultramafic rocks in South
Korea as potential source rocks of natural hydrogen”,
Journal of the Geological Society of Korea, Vol. 60, No. 4,
2024, pp. 517-534, doi: https://doi.org/10.14770/jgsk.20
24.037.

. T. G. Lee, L. Lee, and O. Kwon, “Natural hydrogen research

in Korea: Field measurements”, Journal of the Korean
Society of Mineral and Energy Resources Engineers, Vol.
62, No. 5, 2025, pp. 584-597, doi: https://doi.org/10.323
90/ksmer.2025.62.5.584.

A. Patonia and M. Lambert, “Natural (geologic) hydrogen
and its potential role in a net-zero carbon future: Is all
that glitters gold?”, Oxford Institute for Energy Studies,
OIES Paper ET38, 2024, Retrieved from https://www.oxfo
rdenergy.org/wpcms/wp-content/uploads/2024/09/ET38-
Natural-geologic-hydrogen-and-its-potential-role-in-a-n
et-zero-carbon-future.pdf.

. J. Wang, N. Watanabe, A. Okamoto, K. Nakamura, and T.

Komai, “Pyroxene control of H2 production and carbon
storage during water-peridotite-CO, hydrothermal reactions”,
International Journal of Hydrogen Energy, Vol. 44, No.
49, 2019, pp. 26835-26847, doi: https://doi.org/10.1016/
j.ijhydene.2019.08.161.

L. Wang, Z. Jin, X. Chen, Y. Su, and X. Huang, “The origin
and occurrence of natural hydrogen”, Energies, Vol. 16,
No. 5, 2023, pp. 2400, doi: https://doi.org/10.3390/en160
52400.

L. H. Lin, P. L. Wang, D. Rumble, J. Lippmann-Pipke, E.

Vol. 37, No. 2, April 2026

20.

21.

22.

23.

24.

25.

26.

27.

28.

DAz

201

Boice, L. M. Pratt, B. S. Lollar, E. L. Brodie, T. C. Hazen,
G. L. Andersen, T. Z. DeSantis, D. P. Moser, D. Kershaw, and
T. C. Onstott, “Long-term sustainability of a high-energy,
low-diversity crustal biome”, Science, Vol. 314, No. 5798,
2006, pp. 479-482, doi: https://doi.org/10.1126/science.11
27376.

J. Telling, K. Voglesonger, C. N. Sutcliffe, G. Lacrampe-
Couloume, E. Edwards, and B. Sherwood Lollar, “Bio-
energetic constraints on microbial hydrogen utilization in
Precambrian deep crustal fracture fluids”, Geomicrobiology
Journal, Vol. 35, No. 2, 2018, pp. 108-119, doi: https://
doi.org/10.1080/01490451.2017.1333176.

S. Sejourne, F. A. Comeau, M. L. Moreira dos Santos,
G. Bordeleau, M. Claprood, P. Mouge, V. Mulliez, M.
Malo, B. Giroux, E. Gloaguen, and J. Raymond, “Potential
for natural hydrogen in Quebec Canada: A first review”,
Frontiers in Geochemistry, Vol. 2, 2024, pp. 1351631, doi:
https://doi.org/10.3389/fgeoc.2024.1351631.

Gold Hydrogen Ltd., “Ramsay project - investigating naturally
occurring hydrogen”, 2024, Retrieved from https://www.
goldhydrogen.com.au/ramsay-project/.

S. Allouti, R. Michels, M. Mombo Mouketo Metzger, F.
Malartre, A. Izart, Y. Géraud, V. Privalov, F. Nassif, J.
Pironon, and P. de Donato, “Total organic carbon evaluation
using geophysical well-logs in Lorraine Coal Basin (NE
France)”, BSGF - Earth Sciences Bulletin, Vol. 196, 2025,
pp. 24, doi: https://doi.org/10.1051/bsgt/2025022.

L. C. Gerhard, “Review of the Nemaha Ridge: a new
look at an old petroleum province”, Kansas Geological
Survey, Current Research in Earth Sciences, Bulletin 250,
Part 1, 2004, Retrieved from https://www.kgs ku.edu/Cu
rrent/2004/Gerhard/Gerhard_article.pdf.

N. Larin, V. Zgonnik, S. Rodina, E. Deville, A. Prinzhofer, and
V. N. Larin, “Natural molecular hydrogen seepage associated
with surficial, rounded depressions on the European craton
in Russia”, Natural Resources Research, Vol. 24, No. 3, 2015,
pp. 369-383, doi: https://doi.org/10.1007/s11053-014-9257-5.
V. Zgonnik, V. Beaumont, E. Deville, N. Larin, D. Pillot,
and A. Prinzhofer, “Evidence for natural hydrogen seepage
associated with Carolina bays North America”, Proceedings
of the VIII International Conference on Hydrogen NHS,
2015, pp. 35-38.

South Australia Department for Energy and Mining, “Natural
hydrogen”, 2023, Retrieved from https://energymining.sa.
gov.au/industry/energy-resources/geology-and-prospectivit
y/natural-hydrogen.

A. Prinzhofer, C. S. T. Cisse, and A. B. Diallo, “Discovery of
a large accumulation of natural hydrogen in Bourakebougou
Mali”, International Journal of Hydrogen Energy, Vol. 43,
No. 42, 2018, pp. 19315-19326, doi: https://doi.org/10.10

Journal of Hydrogen and New Energy <<



202 A RPE AAEDE U EIALERE AP F2 BEQ =L 25 EHO| H|W 27

29.

30.

31.

32.

33.

34.

35.

36.

>>

16/j.ijhydene.2018.08.193.

O. Warr, C. J. Ballentine, T. C. Onstott, D. M. Nisson, T.
L. Kieft, D. J. Hillegonds, and B. Sherwood Lollar, “86Kr
excess and other noble gases identify a billion-year-old
radiogenically-enriched groundwater system”, Nature
Communications, Vol. 13, No. 1, 2022, pp. 3768, doi:
https://doi.org/10.1038/s41467-022-31412-2.

B. Vincent, J. Bourdet, F. Glass, and L. Hansen, “The early
Cambrian carbonates of the Yorke Peninsula: a sedimentological
and stratigraphic reappraisal for natural hydrogen exploration”,
Australian Natural Hydrogen Conference, October 2025,
Retrieved from https://www.researchgate.net/publication/39
9411752_The_FEarly_Cambrian_Carbonates_of the_Yorke_
Peninsula_a_sedimentological_and_stratigraphic_reappraisa
1_for_natural_hydrogen_exploration.

S. Han, Z. Tang, C. Wang, B. Horsfield, T. Wang, and N.
Mabhlstedt, “Hydrogen-rich gas discovery in continental
scientific drilling project of Songliao Basin, Northeast China:
new insights into deep Earth exploration”, Science Bulletin,
Vol. 67, No. 10, 2022, pp. 1003-1006, doi: https://doi.org/
10.1016/j.5¢ib.2022.02.008.

L. Dou, H. Liu, B. Li, W. Qi, D. Sun, L. Yin, and S. Han,
“Global natural hydrogen exploration and development
situation and prospects in China”, Lithologic Reservoirs,
Vol. 36, No. 2, 2024, pp. 1-14, doi: https://doi.org/10.12
108/yxyqc.20240201.

P. J. Ball and K. Czado, “Natural hydrogen: the new
frontier”, Geoscientist, Vol. 32, No. 1, 2022, pp. 32-37,
Retrieved from https://geoscientist.online/sections/uneart
hed/natural-hydrogen-the-new-frontier;/.

B. Sherwood Lollar, K. Voglesonger, L. H. Lin, G. Lacrampe-
Couloume, J. Telling, T. A. Abrajano, T. C. Onstott, and L.
M. Pratt, “Hydrogeologic controls on episodic H, release from
Precambrian fractured rocks - energy for deep subsurface
life on Earth and Mars”, Astrobiology, Vol. 7, No. 6, 2007,
pp. 971-986, doi: https://doi.org/10.1089/ast.2006.0096.
J. Hwang, “Geological review on the distribution and source
of uraniferous groundwater in South Korea”, The Journal
of Engineering Geology, Vol. 28, No. 4, 2018, pp. 593-603,
doi: https://doi.org/10.9720/kseg.2018.4.593.

J. M. Lee, D. C. Koh, G. T. Chae, W. S. Kee, and K. S.
Ko, “Integrated assessment of major element geochemistry
and geological setting of traditional natural mineral water
sources in South Korea at the national scale”, Journal
of Hydrology, Vol. 598, 2021, pp. 126249, doi: https://do
i.0rg/10.1016/j.jhydrol.2021.126249.

. S. K. Hwang and B. G. Woo, “Role of the Cheongryangsan

ol

A ARNOLI 3t =2

r

38.

39.

40.

41.

42.

43.

44.

45.

46.

conglomerate and the Osipbong basalt in classifying strati-
graphy of the Hayang Group, Yeongyang Subbasin”, The
Journal of the Petrological Society of Korea, Vol. 18, No.
3, 2009, pp. 181-194, Retrieved from https://www.kci.go.
kr/kciportal/ci/sereArticleSearch/ciSereArtiView.kci¢ser
eArticleSearchBean.artild=ART001384310.

J. Seo, S. G. Choi, D. W. Kim, J. W. Park, and C. W.
Oh, “A new genetic model for the Triassic Yangyang iron-
oxide-apatite deposit, South Korea: constraints from in situ
U-Pb and trace element analyses of accessory minerals”,
Ore Geology Reviews, Vol. 70, 2015, pp. 110-135, doi:
https://doi.org/10.1016/j.oregeorev.2015.04.009.

M. Brenna, S. J. Cronin, I. E. M. Smith, R. Maas, and
Y. K. Sohn, “How small-volume basaltic magmatic systems
develop: a case study from the Jeju Island volcanic field,
Korea”, Journal of Petrology, Vol. 53, No. 5, 2012, pp.
985-1018, doi: https://doi.org/10.1093/petrology/egs007.
B. W. You, C. S. Baek, and K. Y. Joo, “Physical properties
of volcanic rocks in Jeju-Ulleung area as aggregates”,
Economic and Environmental Geology, Vol. 57, No. 2, 2024,
pp. 205-217, doi: https://doi.org/10.9719/EEG.2024.57.2.205.
J. Seo, S. G. Choi, Y. J. Lee, and E. Uchida, “Review
of the Mesozoic iron mineralization in South Korea”,
Journal of the Geological Society of Korea, Vol. 57, No.
4, 2021, pp. 615-628, doi: https://doi.org/10.14770/jgsk.2
021.57.4.615.

M. B. Lee, Y. B. Seong, and G. R. Lee, “Formative age and
process on basalt of lava plateau in the Cheolwon and
Yeoncheon areas, central Korea”, Journal of the Korean
Geomorphological Association, Vol. 27, No. 4, 2020, pp.
41-51, doi: https://doi.org/10.16968/JKGA.27.4.41.

H. S. Kim, “Origin and Reservoir Types of Abiotic Native
Hydrogen in Continental Lithosphere”, Korean Journal
of Mineralogy and Petrology, Vol. 35, No. 3, 2022, pp.
313-331, doi: https://doi.org/10.22807/KJMP.2022.35.3.313.
The Asia Business Daily, “Extracting hydrogen underground:
Korea National Oil Corporation takes first step in subsurface
energy challenge history”, March 30, 2023, Retrieved from
https://cm.asiae.co.kr/en/article/2023033016522036133.
Newsis, “Korea National Oil Corporation reports subsurface
hydrogen indications and files a related technology patent”,
March 30, 2023, Retrieved from https://www.newsis.com
/view/NISX20230330_0002247946.

Financial Newspaper, “KNOC develops a natural hydrogen
probe system for subsurface exploration”, March 30, 2023,
Retrieved from https://www.ethews.co.kr/news/articleView.
htmlfidxno=102550.

HI37H ®2E 202614 42



	천연수소 지질 시스템과 국내 탐사 전략: 세계 주요 필드와 국내 후보 권역의 비교 리뷰
	Abstract 
	1. 서론
	2. 문헌 검토 범위와 분석 기준
	3. 세계 주요 천연수소 유망 필드의 공통 지질학적 조건
	4. 해외 주요 유망 필드의 비교 검토
	5. 국내 잠재 유망 권역의 비교 검토
	6. 국내 주요 탐사·연구 사례의 시사점
	7. 국내 천연수소 탐사 전략 수립을 위한 제언
	8. 결론
	References


