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DRIVES INTENSE IN THE BULQIZE OPHIOLITE
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A deep reservoir for hydrogen drives intense degassing
in the Bulgizé ophiolite
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Editor's summary

wl Hydrogen is an attractive alternative to traditional fossil fuels because it can be

et used to produce energy without generating carbon dioxide as a by-product.

i However, natural sources of hydrogen are rare and producing it is energy inten-
sive. Truche et al. found a large natural source of hydrogen gas emitting from deep
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CH, + 2H,0 = 4H, + CO,

2H,0 + energy = 2H, + O,

White
hydrogen

Fe(ll) oxidation,
serpentinization,
radiolysis...

Orange
hydrogen

Reactive formation

CO, + Mg0/Ca0 = MgCO,/CaCO,
2Fe0 + H,0 = H, + Fe,O4

Deep saline
aquifer

Oil/coal
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A large hydrogen-seeping

“fairy circle” in Brazil. The
features may form when high-
pressure hydrogen causes |
land to rise, then sink.

Alain Prinzhofer

Circular, elliptical depressions
—— # (“fairy circles”) where natural
25 Francisco South Gironde, S GTESIEMEEE = Ul hydrogen leaks to the surface
Basin,.Brazil ... France = . USSR | (after Larin N et al., 2015;

: o W= = 8 Zoonnik Vet al., 2015;
e (SERESEEEE SR Prinzhofer A et al., 2018, 2019;
o et e | Frery E et al., 2021; Halas P et

al., 2021).




Natural Hydrogen Flow Rates

Location H,,% | H,Flow Rate, '000 m*/day | H, Flow Rate, kg/day
USA 17.9 208.8 17,813
Russia 58.9 104.3 8,900
USA 26.3 64.7 5,522
USA 17.9 37.0 3,158
USA 26.3 16.8 1,436
Ukraine 19 Sid 488
Russia 27.3 4.5 388
Mali 98 1.5 128
Iceland 24.1 1.0 89
Ukraine 13.7 0.8 66
USA 19.5 0.3 25

H, flow rates from selected wells. From: Various sources AVALIO PTY LTD.
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Fracture (or fault) systems, which serve as pathways for H, migration from deep
geological formations, could play a crucial role in locating H, reservoirs.
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Puits de Bourakébougou NEOPROTERC2CIC

Dvke de Dolente

In Mali, water flows up

vertical fractures carrying :
H2 and can pass through DRGSR
sedimentary rock but

. > ' Ho rrOTEROZONC
trapped by a volcanic R TG SO N‘\?\ 5 Ho
dolerite dyke o ‘-

Compressional stress field

Figure: Courtesy of Brian Evans
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ISTL: Itoigawa-Shizuoka Tectonic Line
NVC: Norikura volcanic chain

Sampling points

Drilling well Ay Happo #1 Mixing tank b Mixing tank-A
ﬁ Happo #3 ﬁ Mixing tank-B
- static water level

degassing
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CH, + 2H,0 = 4H, + CO, 2H,0 + energy = 2H, + O,

Blue hydrogen
002

Black/grey
hydrogen

hydrogen

H,

Deep saline
aquifer

Orange
hydrogen

Fe(ll) oxidation,
serpentinization,
radiolysis...

Qil/coal Reactive formation

CO, + MgO/Ca0 = MgCO,/CaCO,
2Fe0O + H,0 = H, + Fe,O,
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‘™ Seismic surveyin
the geothermal
field to identify
fracture system
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Seismic sources

Number of Vibroseis
Hold-down weight

Total number of shot points

Elevation range
Shot-point interval
Receivers
Component
Natural frequency

Receiver number

Receiver interval
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(a) Vp/Vs & earthquake distribution
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(a) Electrical resistivity
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Size: 25X 37 X 19cm
Weight: 40 kg A D PASSE R
Max Freq: 30 Hz
Force: 1,500N@30Hz
Phase Adjustment
: Stepping Motor Control
Power Supply: AC 100V or Battery
Power Consumption: 200 W

)ll)@&“At,cé:“@/42‘75%@&(&\7‘:%0)@\ EF5IE1kmA EITE > TIEEL -




[BITEAMERE DGR

WTESRICEWHE (Igkia) b Y., BITEAESE TELT. ZWWi5
P72 T DIREIC/E - 7

KEDHBENH 535
Frid. ZWEEHICE
TR ENTFEL T
W\ B 35T D [ 248 =
ERA

KRR DEENTIE Z N
ANDSEES) A B

> S5tk NETERL:
&£ OB ARKRREEZE
L., 8BHVEEDON
7w Al fRAL L 7=




M TEERICYYEY T U, TFO=ZRITETIVE
DEMDINE

KINKZDBEREC L7y 7HEEZHOMNCT BN, BLLLDF
T HRMNKEEREBNZEINT 5 5 A TRAIR (EHZ — 7/F®%ﬁ
b NN EE)

« NIMICHT CRRZERZRET 2HEICH. aARNSICBRETZRT
LG EEET 272012, WTICE T 25000 MILREREZIEET 208

WTEDIEERMNMOREEICLY ., TNODOBENEZENRT H7-ODFENEIR
L2>oDodh 5



