Nanoscale CO,-brine-mineral interactions

Scientific Achievement
Developed accurate molecular models GO¢H,O¢solute structureandR é y I YA Oa X

1) within clay slit pores tostudy solute partitioning and wettingoehavior.
2) within Namontmorillonite interlayer to investigate CQintercalation by clay.

Significance and Impact
1) Distribution of CQ, H,O, and ionspecies controls dissolutioand precipitation ofminerals,
influencingtransport and longterm mineralization of injected carbonModels show nanoscale
distribution of speciescan varysignificantly in spite of similar macroscopic wetting behavior.
2) CQintercalation bysmectiteclays influences permeability, mechanical strength, and integrity of
shalemudstonecaprock Modelsshow swellingcaused by intercalation of C&trongly dependon
interlayer H,O content and alters interlayer Niaadsorption.
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CO, and brine wetting In muscovite nanopores

X

Bins i

0

U:S, DERARTMENTIOR Office of Molecular Simulation of Carbon Dioxide, Brine, and Clay Mineral Interactions and

EN ERGY : Determination of ContacAnglesCraigM. Tenney and Randall T. Cygan
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INTERCALATION OF CO,-H,O BY CLAY MINERALS

d-spacing (A)

Density,,, ]
Profile
MD 348 K and 13 MPa 5007
20 L 400
| Nag 75(Mgg 75Al5 25)SigO40(OH), 200
19 | '
I ES 04 »
18_— g/ 4 6 -4 2 0 2 4 6 8
17 b _ _ ﬁ/ /i} Interlayer Distance (A)
16 I Lo cesing / / < CO, gas asymmetric stretch
Al-MD | 2349 em!
15 1
14
" increasing
12 H,O / CO,
4+
M dry clay
10 1 | 1 l 1 1 1 1
0 2 4 8 10
Number of Water Molecules per Unit Cell Expot
redshift €———

Frequency (cm)

Molecular Dynamics Simulations of Carbon Dioxide Intercalation in Hydratedvdatmorillonite
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