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Serpentinization (Mg,Fe)sSiO«+HvO—MgrSixO-(OH):+FerO:+Hy
Iron Oxidation / Reduction vFe™+fHO—FeyOs+FHy+Oy
Reactions FerO:+HyO+COx—FeCOr+Hy
Phosphate Reduction SiOv+HvO—Si(OH):—Hyx (via catalysis)
UHG Abiotic j j
Pyrite formation FeS + H,S — FeS, + H,
Crustal weathering vFe™+fH;0+0y—Fe:Os+fHy
Crystallization Serpentine—Olivine+Water+Hr
Mechanical induced YFeO (il‘lOliViI’lC)‘f‘HYO+OY—>F€YOV+HY
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Magnetic & hrdrothermal
reactions

FeO (magma)+HxO—Fe(OH)y+Hx

Ca reaction with water

Ca+ YHzo — Ca(OH)z + Hz

Radiolysis of water

HxO—H+Ov+radicals

Thermal decomposition

Kerogen/CHx—CH:+COv+Hx

Mixed Acid Fermentation

C-H\vO+-—YCH+COOH+YCOv+¢Hv

Nitrogen fixation

Ny+AH+Ae™— YNHr+Hr

Phospite oxidation

HyPOs+HyO—HrPO:+Hx

biological Acetate oxidation

CHrCOO +£HxO—YHCOr +¢H++OH"

Anaerobic CO Oxidation

CO-+H+O—COr+Hx

Fe" Reduction

Microorganisms reduce Fe** to Fe?" while oxidizing

NH,*, producing H,
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| 0 H, + CH, +CO ——
| Injection 1] ‘iil - ’
Well L || -&"\ '1 roduction

- Gold hydrogen
Natural Underground
Reactions. -

% Thermal Cracking ~ Pyrolysis Gasification s
\CH,+ C ) C,H, —C+Hy C+H,0/C0; =

High Temperature A ¥ H.CO
300 600°C Methane Reforming ; B

e T S AR Rl is « radiolysis...

O|l/coa| j 4 X ‘V S Carb_on Residue

Fe (1) oxidation,
ger * serpentinization,

“Solid Carbon”

High Temperature 4\ CO, + MgO/Ca0 = MgCO,/CaCO,
300-600°C . : 2FeO + H,0 = H, + Fe, O,

Hydrocarbon Conversion to Hydrogen
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