Chemistry breaks rocks and self-accelerate fluid flow in the lithosphere
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O Hydrothermal flow-through experiments to simulate hydration&carbonation
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Pls. see Uno et al. (2022) PNAS for details

*email: masa.uno@tohoku.ac. ip ResearchGate

—— FTD10
— FTD1"
FTD15

Impermeable
samples

1l

Time [min]

Illlll‘ | Illll.ll

Moderately
permeable
samples

FTMPO2
- - - FTMPO4
FTMPO5

Permeability [m?]

| llilllll | lIllIIll

400

o NS

_ Fluid flow in the matrix |/s|

H.0 consumption by reaction [/s]

no

.""’ ’."_r"' . "’_A"’.’ /’,_v"—' / o

| -"'_," ".,_," -."_/' ) Py

Serpentlmzatfon e

(Experlmental) y

_,.-" e -
Peridofite

Dpump

Fluid flow in the matrix [/s] Quaric =

carbonatlon AL
H20 consumption by reaction [/s
Nﬁtural 2 P Yy [/s]
serpgmtlmza ' 0 = SV,eac VH20
reac AL V

per

carbonation Mechanical-hydraulic behaviors of

- This study

- Previous experiments

- DEM simulations

- Natural hydro/carbonation

Reaction rate >> fluid flow rate

-6 -4 -2 0 2
log, , Qreaction [/S]

Serp.Carb. MgO
Exp. Exp. Exp.DEM
Non-fractured / k decrease ® A ¢ B
Transitional o A ¢ B
Fractured / k increase ® A ¢ B

can be systematically
explained by the proposed
non-dimensional parameter.
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