Electronic Supplementary Material (ESI) for Environmental Science: Processes & Impacts.
This journal is © The Royal Society of Chemistry 2021

Geochemical controls on CO; interactions with deep subsurface shales: Implications for

geologic carbon sequestration

Shikha Sharma'*, Vikas Agrawal’, Steven McGrath', J. Alexandra Hakala?, Christina Lopano?®

Angela Goodman®

'West Virginia University Department of Geology & Geography, 330 Brooks Hall, 98 Beechurst Ave.
Morgantown, WV 26506, USA

2National Energy Technology Laboratory Research and Innovation Center, 626 Cochrans Mill Road,
Pittsburgh, PA 15236, USA

*Corresponding Author : E-mail: shikha.sharma@mail.wvu.edu Phone: 304-293-6717

Supplementary Information:

1) CO;solubility (Anderson et al., 2005)
C02 + HzO <> H2CO3 <> HCO3' +H " €<> CO32' + 2H*

2) Incongruent dissolution of annite and its alteration to Montmorillonite (Carroll et al.,
2013)

KFe;AlSi30,0(OH), + x0.165Ca2" + x0.33Mg2* + (1.67x — 1) AP* + (4x — 3) Si0, >

xCao_165Mg0.33A11_67Si4010(OH)2 + K"+ 3Fe?t + (6X — 10) H* + (6 — 4X)H20

3) Incongruent dissolution of illite and its alteration to chalcedony (Carroll et al., 2013)

K0.85F60.25A12.35Si3.4010(OH)2 +84H" > XSiOz (am) + 0.85K" + O.25F€2+ + 235A13+ +
(3.4 —x)Si0, + 5.2H,0

4) Incongruent dissolution of microcline and its alteration to kaolinite (Carroll et al., 2013)

KAISi;Og + (2x — 1) AP + (2x — 3) SiO, 2 xAl,Si,05+ K* + (6x —4)H' + (2- 5x)H,0

X is a distinct parameter for each reaction 2 to 4.
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5) Carbonation of chlorite coupled with calcite dissolution and dolomite precipitation
(Balashov et al., 2015)

Chlorite + 4.5 Calcite + 0.38 Si0,,aq + 0.96K* + 0.96HCO;™ + 3.54 CO,,aq = 0.96 Illite + 3
Ankerite + 1.5 Dolomite + 0.12 Goethite + 3.4 H,O



