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The surfactant [Na][di-CF4]

The surfactant [Na][di-CF4] used in this work is shown in Fig. S1.
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Fig. S1. Molecular structure and the atom number of the surfactant [Na][di-CF4].

The CHARMM 27 forcefield used in GROMACS is expressed as 1.2
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The first term in the energy function accounts for the bond stretches where K, isthe bond force constant
and r — 1y is the distance from equilibrium that the atom has moved. The second term in the equation
accounts for the bond angles where Ky is the angle force constant and 8 — 6, is the angle from
equilibrium between 3 bonded atoms. The third term is for the dihedrals where Kj is the dihedral force
constant, nis the multiplicity of the function, ¢ isthedihedralangleand 7y isthe phase shift. The fourth
term accounts for the impropers that is out of plane bending where K, is the force constant and w —
wy isthe out of plane angle. The Urey-Bradley component (cross-term accounting for angle bending using
1,3 nonbonded interactions) comprises the fifth term, where K, isthe respective force constantand u

is the distance between the 1,3 atoms in the harmonic potential. Nonbonded interactions between pairs
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of atoms (i,j) are represented by the last two terms. By definition, the nonbonded forces are only applied
to atom pairs separated by at least three bonds. The van Der Waals (VDW) energy is calculated with a

standard 12-6 Lennard-Jones potential and the electrostatic energy with a Coulombic potential.

The CHARMM 27 forcefield parameters of the surfactant di-CF4 are given in Table S1.

Table. S1. Nonbonded Parameters (the VDW and Coulombic Interaction Parameters)

atom & (kJ/mol) Rmin (NM) ai(e)
Cl 0.46024 0.356359 0.659
Cc2 0.23012 0.387541 0.061
C3 0.23012 0.387541 0.1662
C4 0.46024 0.356359 0.659
05 0.63639 0.315378 -0.43
06 0.63639 0.315378 -0.43
c7 0.23012 0.387541 0.28
Cc8 0.23012 0.387541 0.68
C9 0.23012 0.387541 0.68
C10 0.23012 0.387541 0.68
C11 0.23012 0.387541 1.02
C12 0.23012 0.387541 0.28
C13 0.23012 0.387541 0.68
Cci14 0.23012 0.387541 0.68
C15 0.23012 0.387541 0.68
Cl6 0.23012 0.387541 1.02
017 0.50208 0.302905 -0.57
018 0.50208 0.302905 -0.57
S19 1.96648 0.374177 1.3448
020 0.50208 0.302905 -0.8167
021 0.50208 0.302905 -0.8167
022 0.50208 0.302905 -0.8167
H23 0.09205 0.235197 0.00
H24 0.09205 0.235197 0.00
H25 0.09205 0.235197 0.00
H26 0.09205 0.235197 0.00
H27 0.09205 0.235197 0.00
F28 0.56484 0.290433 -0.34
F29 0.56484 0.290433 -0.34
F30 0.56484 0.290433 -0.34
F31 0.56484 0.290433 -0.34
F32 0.56484 0.290433 -0.34
F33 0.56484 0.290433 -0.34
F34 0.56484 0.290433 -0.34
F35 0.56484 0.290433 -0.34




H36 0.09205 0.235197 0.00

H37 0.09205 0.235197 0.00
F38 0.56484 0.290433 -0.34
F39 0.56484 0.290433 -0.34
F40 0.56484 0.290433 -0.34
F41 0.56484 0.290433 -0.34
F42 0.56484 0.290433 -0.34
F43 0.56484 0.290433 -0.34
F44 0.56484 0.290433 -0.34
F45 0.56484 0.290433 -0.34
F46 0.56484 0.290433 -0.34
F47 0.56484 0.290433 -0.34
SOD48 0.19623 0.242993 1.00

The parameters of SPC/E water model 3 and EPM2 CO, model 4 are shown in Table. S2 and Table. S3.

Table. S2. Nonbonded Parameters for SPC/E water model.

atom &ii(kJ/mol) Remin (nM) ai(e)
0 0.64962 0.3553 -0.8476
H 0 0 0.4238

Table. S2. Nonbonded Parameters for EPM2 CO, model.

atom &ii(kJ/mol) Rmin (M) ai(e)
(0] 0.66944 0.3033 -0.3256
C 0.27579 0.2343 0.6512

Fig. S2. The RMs with (a) Wo=5 and (b) Wo= 10. Color code: green: di-CF4 surfactants; red: water; blue: Na*;

gray: CO,. Temperature: 313K; Pressure: 400bar.
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Fig. S3. The structure of reverse micelle formed by 100 di-CF4 molecules and 500 water molecules.

The relative surfactant coverage calculating method.

The method in calculating the surfactant coverage in this work was introduced below. The average surfactant

coverage @, r was calculated by ®

Veal
churf = v = (2)
meas
Where the V,,; is the total physical volume of surfactant molecular fragment and Vmeas is 0.720 nm3.
The values of the various fragments in di-CF4 molecule were presented in Table S2.
Table S2: The volume of fragment in di-CF4 surfactant.
fragment vol (nm3)
Ccoo- 0.03702
CF2 0.0380°
CF3 0.0920°
CH2 0.0270°
2 Data was collected by Berr ©.
b Data was collected by Li Zhang ’
The totle number surfactant coverage is
4
[ §7T(R3tail - Rshead) ]
Vineas = 25 ©)
Vear = Venz + (Veoo- + Venz + Vepz * 3 + Veps) * 2 4

5



Where Rgiqi = 1.6 nm, Rgpeqq = 0.85 nm. So we obtain V,.qs = 0.720 nm3. The totle number of

surfactant molecule is 25 and Vq; = 0.567 nm3. Then we obtain ®g,,,.» = 0.788.

The surfactant coveage of 7; was calculated by the following equations

4
[ §T[(R§taill - R;head) ]
Vineas1 = 25

Vearr = Vear — Verz + Vers)

Where Rgiaii1 = Rgheaa +0.713 nm. So the surfactant coverage ®g,prq is:

Vcall

= 0.346

q)su‘rfl =

Vmeasl

The surfactant coverage ®g,,r, of T, was calculated by the following equations

4
[ §7T(R;tai12 — R30in) ]
Vineas2 = 25

Veaiz = Verz + Vers

Where the Rytaiiz = Rgheaa +0.972 nm. So the surfactant coverage ®@g,pfq is:

v,
Dourpz = 2 = 0.824

meas?2

)
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