12 coseron 13 soron

AND PRODUCTION

Interactions between impure CO, reservoir 0 &

rock at fluid-formation interface DTU Chemistry

Center for Energy

Ding Xiong, Nicolas Bovet, and Wei Yan Resources Engineering

I Impure CO, injection
[~ !’.v-(_“.“ '_,'-: ko LI .»" Al ._.~< a.“ A1 o
“)r,‘jﬁ,'ﬂ.‘. “'; ;(n\)c ‘6'51 .;’;‘:In\)t ‘ﬁ".'. .:,;‘:l'\zc
k‘ 3 \,"-_ = . *l“'. v P \,r’g “-.é‘ ‘:-“:}J."K:; ’ % -.%? a ;" ‘nl"
T:‘l;&,.k'/,'»’f "fJf"- il ,L’/,.'-r'é’%‘"%#f‘-;j? ' ,.‘«'/,.'»'-’:': I - il
1 R TR LR T R TR I Y

% ~L-'&

f IVl

s et

. . T Oy
'/
P e

RN v v, § ot

Jagtd
. b X 3 ’ .
-y s™S Ao ' A L

CO,, SOxand NOx dissolution . - W e ey W 1Yy
. - . .-.‘o._‘_ .. ; : “... ;...:."':h' iy o

Carbon capture and storage (CCS) is a critical solution for reducing global CO, emissions. While most research focuses on the

storage of pure CO,, industrial emissions often contain trace impurities (e.g., SOx, NOx, amines) that may alter subsurface rock-fluid

interactions!!2l. This study under the MISSION-CCS project investigates the impact of impure CO, on reservoir rocks, with emphasis

on near-wellbore chemical processes during injection. i
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Experimental Method Simulation Study
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Chemical Reactions Simulation results

CO, + H,0=H* + HCO,"
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HCO3 =H"+ CO3 Agueous reactions

H,0=H"+OH"
SO; + H,0=H" + HSO;

HSO, = H* + SO,%

pH evolution for both cases

Gluconite+7H*=3.755i0,+0.25Fe?*+0.5A13*+

Mineral dissolution and precipitation after 5 years
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Quartz= SiO,(aq)

K-feldspar+ 4H* = 3Si0, + AP* + K* + 2H,0

Mineral composition changes

Key Findings Conclusions

Current average porosity for less permeable layer ( 1:3-31, j=1,K:5-7)

0.376

o D * First study to implement a CMG-based reactive transport model incorporating SO.,.
* CO, + 5%S0, mixture significantly reduced the pH (~2).

R . . . * SO, addition amplified dissolution-precipitation asymmetry.

o * |dentification of rock conversion from glauconite to siderite.

* Porosity enhancement of three times higher from SO, addition.

s Porosity development in the selected layers
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