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Introduction

» Relationship between climate change and
Increasing amount of atmospheric CO,




Questions In CO, storage (safety)

CO,in the pore

Pore water

Reservoir and caprock:
- physical and
- chemical properties

- change of these properties
- time dependence of change

© CO2CRC

-Geochemical models Combination of these is the
-Natural CO, occurrences most effective to study the
-Experiments (labor and field) behavior of the complex system



Geological background

1.) Potential CO, reservoir
(Nagykunsag area)

2.) Natural CO, occurrence
(Mihalyi-Répcelak)
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Potential CO, reservoir
Well-log geophysics
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Clayeyness: ~45%
Effective porosity: ~7%
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Potential CO, reservoir
Analysis of rock samples

 Methods: polarization microscope, SEM
XRD, TG, FTIR

Modal composition

C Quartz

B Organic matter

B K-feldspar

B Metamorphic rock fragments
| Pyrite

m Chlorite

C Pores

B Carbonate

E Muscovite

E Sericite

B Plagioclase

B Opaque phases

C Clay minerals IV 20,0 K
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Potential CO, reservoir
Modeling the effect of CO,

.- PHREEQC-3

o Equilibrium and kinetic models

* |Input data:

o Modal composition of the potential reservoir rock
o Water chemistry




Potential CO, reservoir

Geochemical models

Change in the amount of calcite and
dolomite in 0,6 year
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Natural CO, occurrence

O TR

* Numerous CO,-reservoirs g
studied

* Industrial CO, production
since the 1940s from 3
larger reservoirs

40 wells (deeper than
1100 m)

28 well-log data available
and studied
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_ — Fault ~__10km

Theoretical section of the area containing natural CO, A Wells

(Fulop, 1990; Haas, 2011) A Same well
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Natural CO, occurrence
Well-log geophysics . ®
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Natural CO, occurrence
Analysis of rock samples

» Methods: polarization microscope, SEM
XRD, TG, FTIR, Raman




Natural CO, occurrence
Analysis of rock samples

* XRD, TG, Raman
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Comparison of the two areas
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Conclusion

» Good correlation between geochemical
models and natural CO, occurrences

« Dawsonite — effect of CO,




Thank you for your kind attention!




Comparison of the two areas

Potential reservoir Natural CO, occurrence

e
. 5 L.
3 F 8.2
- » > - A Ve
> y y
’

. .’

: :.S-‘

g . v 4 3 o 3 : s P ’
HV: 20.0 kV i 1 DET: BSE
Satellite ©Tescan DATE: 02/24/14 Satellite ©Tescan DATE: 03/17/14 200 um




Potential CO, reservoir - Geochemical models

Changes in amount of minerals in 250 years
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Equations used to determine
petrophysical parameters

_log(R) — av |:> _1-eh+|1-eh|
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dissolution: HCO

Cti= e
precipitation: CO32*

Minerals| Formulas |Na* Ca2* Mg?+ Al3+ C*
(mol / kgw)

NaAlSi;Og

CaMg(COs),

NaAICO3(OH),
sm | - [osdoorfosfos




Comparison of the two areas
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