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Project objectives

Carbon geological storage is considered to be the most viable option for the storage of the large CO2

quantities needed to reduce global warming and related climate change effectively.

The innovative, guiding concept of the AGaStor project is based on synergy between natural gas storage

and CO2 storage process in a location near CO2 emission source.

The main objective of the project is to facilitate the implementation of advanced Underground Gas Storage

(UGS) using dynamic support of Carbon Dioxide Cushion (CDC) in saline aquifers.

A key innovation is development of new & safe technology for CO2 storage as a cushion in energy gas
storage build in aquifers. Combining CO2 storage with UGS can bring economic and technological

advantages to the industry and allow it to reduce the amount of anthropogenic emissions of CO2 .

A key issue of the AGaStor project is knowledge exchange and enhanced cooperation between the Polish &
Norwegian partners to determine the best technologies & application in the energy systems of partner

countries.

Guidelines and solutions for characterization of possible storage sites of UNGS with CDC (3D
architecture of the storage complex, trapping mechanisms, reactive flow, CO2/NG mixing process, risk

assessment and sensitivity analysis)
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Laboratory research
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Laboratory experimental setup

X-ray system for rock cores
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The composition of co2 in the gas in
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Summary and further work

Experimental investigations have shown that the diffusion and dispersion processes
of CO2 are analogous to those of supercritical fluids, gases, and liquids. CO2 as the
working gas is withdrawn and the reservoir pressure decreases, the CO2 cushion
gas undergoes a substantial expansion due to the rapid decrease in density,

resulting in increased volume.

This expansion, in turn, contributes to a more efficient gas drive mechanism within

the reservoir, facilitating the extraction of stored gas with improved efficiency.

Presented outcomes of laboratory experiments conducted using a specialized setup
that incorporates X-ray and Raman spectroscopy allows for a closer examination of
the mixing zone within selected core samples. Under supercritical conditions, there
are no unforeseen complications concerning these processes, reassuring

researchers about the feasibility of this approach.

The research is ongoing and further analysis of the mixing characteristics can
provide valuable insights into optimizing the use of CO2 as a cushion gas in

underground natural gas storage, particularly in saline aquifers.
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Project objectives

The main aim of SaltPreCO?2 is to predict optimal parameters such as pressure and volume flow during

the injection of CO2 into saline aquifers.

Salt Precipitation: In simplified model increasing pressure of injected a CO2 will result in a higher CO2.
As aresult we are able to store more CO2 in shorter time. However, higher pressure can lead to salt
precitipation. Small salt crystals works like plugs which clog pores in rock and reduce or even prevent

gas flow.

Scope of research: Since this kind of studies (basic research) are not possible to perform directly
underground we have to reproduce reservoir conditions in a laboratory. Since studies aquifers are at

great depth rocks are under high pressure.

Effects: The main effect is understanding a salt precipitation process under high pressure in rock
formations. This led us to development of new accurate thermodynamic models which can be later used

in the prediction optimization of CO2/brine/rock interaction.
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Lab-on-chip with Raman spectroscopy

Laboratory research

10040040
FLECRCHCP 30
JOICHL I AT
10Qaocaaoc
57 e G e

200pm
Feed

_.ll_.‘
355

C
OC
aC
UL

N\
ﬁ\
-

DC
ac

mr

> Tt <> P
110pm 85um 63um
Type‘’cc Typed Type'‘a

22



www.agh.edu.pl

U

AGH

Laboratory experimental setup




www.agh.edu.pl

 Presence of NaCl in
water, changed the
frequency and shape
of O-H stretching
line
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mmm Investigated samples
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Subtrat Substrate Microchip Water solution
ubtrate
formula Porous Random (beaker)
Carbon dioxide CO, + + -
Water H,O + + -
Sodium Chloride solution
NaCl + + +
(0.1; 0.5; 1 M)
Potassitum Chloride solution
Kd + + +
(0.1; 0.5; 1 M)
Sodium Carbonate solution
Na2C03 + + +
(0.1; 0.5; 1 M)
Sodium Sulfade solution
Na>504 + + +
(0.1; 0.5; 1 M)
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Different salts solutions (beaker)
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Different salts solutions (geochip)
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CO2 bands on geochip
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MMJ NaCl crystals precipitation during CO2 injection -
AGH hydrophilic microfluidic
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Raman spectra of NaCl solutions
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Summary and further work

Underground injection of large volumes of supercritical CO2 that is undersaturated with
respect to water causes evaporation of formation water which increases concentration of

dissolved salts in brine pores and salt crystals will form in the porous or fractured media;

The salt precipitation can severely reduce the reservoir permeability around the well, induce

excess pressure build-up, and cause a decline in injectivity;

Further lab resesearch on geomaterial microfluidic system with Raman spectroscopy to real-

time CO2 concentration determination ;

Measure thermodynamic properties of CO2/water, CO2/brine systems using an HPHT

microfluidic;

Raman system such as minimal miscibility pressure, bubble/dew point and determine the
phase equilibrium curve. Address nucleation, precipitation, and growth of salt crystals within

the aqueous phase or on the interface of the gas stream and solid surface
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