Electronic Supplementary Material (ESI) for Physical Chemistry Chemical Physics.
This journal is © the Owner Societies 2019

Supplementary Information for:
“Effect of Confinement on the Adsorption Behavior of Inorganic
and Organic Ions at Aqueous-Cyclohexane Interfaces:

A Molecular Dynamics Study”

Monir Hosseini Anvari, Phillip Choi”

Department of Chemical and Materials Engineering, University of Alberta,
Edmonton, Alberta T6G 1H9

* Corresponding author: phillip.choi@ualberta.ca / Phone: +1-780-492-9018



mailto:phillip.choi@ualberta.ca

AU @ Al
‘.‘l‘i‘lﬁl‘lf.‘l‘i%f*tf t‘fl%t‘fl*‘l#’i‘i‘i’l O <1

w

@ Solvated cation
% (Na or Ca>)
v @ Solvated anion
' ( CI or OH-)

T R D D B R BB
LRARLLLELLL LR,
Figure S1, The initial structure, composed of kaolinite (001) surfaces (octahedral sheet at the
bottom and tetrahedral sheet at the top), cyclohexane phase (1000 molecules, 28 Wt% on a dry
clay basis), 20 decanoate molecules (with equal number of sodium ions), and the water phase (
2000 molecules, 12.12wt% on a dry clay basis) with 0-5 or 1.0 M concentration of NaCl,
NaOH, CaCl, or Ca(OH),.
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Table S1. Non-bond and bond parameters for hydroxide [47], cyclohexane and decanoate [52]

Non-bonded Interactions (12 - 6 LJ)

Atom Type € (kcal/mol) o (A)
Oh(ohydroxide) 0.161 3.670
Oc(ocarboxylate) 0.120 3.029
Cc(Ccarboxylate) 0.070 3.564

CmZ(Cmethylene - bridge) 0.056 3.581
CmS(Cmethyl) 0.078 3.653
HmZ(Hmethylene —bridge) 0.035 2.388
H 3 (Hmethyt) 0.024 2.388

Bonded Interactions

Harmonic Bond [Eb - Kb(r - TO)Z] K b(k cal/ (mol AZ)) ro (A)
0y = Hy 1.00

0.-C. 525.000 1.26

Com G 200.000 1.52

Cimz = Cin3 222.500 1.53

Cong = Hypp 309.000 1.11

Crnz — Hypg 322.000 1.11

Harmonic Angle [Eb =Ky(r- rO)Z] Ka(kcal/(mol radz)) 8 (degrees)

0.-C. -0, 100.00 128.00
Oc=Cc=Cinp 40.00 116.00
Com Gz = Cipp 52.00 108.00
ComCra—Hipp 33.00 109.50
Cinz = Cinz = Cinz 58.35 113.60
CmZ - CmZ - HmZ 26.50 110.10
Hypg = Cing = Hypg 35.50 109.00
CmZ - CmZ - Cm3 58.00 115.00
Hypz = Cinz = Cis 34.60 110.10
Cinz = Cinz = Hing 34.60 110.10
Hy3-Chs—Hps 35.50 108.40
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Table 51 - Continued

Bonded Interactions

Charmm Dihedral [Fa = Ka(1 + cos(ng - d))] K y(kcal/mol) n d
Oc - Cc - CmZ - Cm2 0.050 6 180
Oc - Cc - Cm2 - Hm2 0.05 6 180

Co=Cra=Crnp = Gz 0.065 2 0

Co=Ca—Crp—Hyppy 0.195 3 0
Crnz2 = Crnz = Cp = Hppp 0.195 3 0
HmZ - Cm2 - CmZ - HmZ 0.220 3 0
Crn2 = Crma = Cpp = Cpp3 0.151 2 0
Hpy = Chp = Crp = G 0.180 3 0
Crnz = Crnz = Cpz = Hppg 0.160 3 0
HmZ B Cm2 B Cm3 B Hm3 0.160 3 0
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Figure 52, Potential-energy profile of the decanoate head-group oxygens in the presence of
1.0 M solution of a) NaCl, b) NaOH, ¢) CaCl, and d) Ca(OH), in between kaolinite surfaces.
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