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Soil gas monitoring

» If leakage is suspected proof of CO, leakage
IS required

» Differentiation between natural and stored CO, - co. | [ mcody

source Aquifer _!}fy CO;

modified after van Eijndthoven, 2005

Timeseries of the measured CO, concentrations for all sensors at Cabauw
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» High CO, concentrations can accumulate
In soil gas naturally
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Soil gas monitoring at Cabauw, Netherlands (Gaasbeek et al., 2014)
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CO, source identification in the vadoze zone

CO, sources

local production

(oxidation, respiration,
dissolution)

seepage of deep natural CO,
seepage of deep injected CO,

combined geochemical approach = processes behind soil CO,

« CO,, 813C, O,, N,, 6N
* CH, and higher hydrocarbons (C2-C4) ratios and 63C and 6D
* A4 “clumped isotopes” = CO, isotopologues
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CO, source identification with CO, isotopologues

_400°C_ 200°C _100°C__ 50°C __10°C

» Deep CO, source = high temperature

» Shallow CO, source = low temperature

Determination of C-O isotopologues
“clumped isotopes”

Preferential “clumping” of heavy isotopes (13C

and 180) at low temperature = high A, S S
0.0 5.0x10°® 1.0x10°

1T? (1/K?) Kluge et al., 2015

Ber= (B —1) ~ (3 — 1) — (&= - 1)] x 1000

At high temperature movement towards
stochastic distribution = low A,
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CO, isotopologue analysis
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HV pump

Mass spectrometer




CO, isotopologue analysis

g San Vittorifiomms

1) Natural das sampling

» Natural gas escape areas: San Vittorino, Latera,
Ailano, Fiumicino

~90% CO,, ~0.3 CH,, N,, traces of H,S

el aiRilano

2) Induced leakage

» GeoEnergy Test Bed (GTB) and Sulcis Fault Lab
(SFL)
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