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The idea of dividing the SFE into individual components includes the assumption that
vsl is determined by various interfacial interactions that depend on the properties of
both the measured substrate and the measurement liquid. The most often applied
method for polymeric materials so far is the Owens, Wendt, Rabel, and Kaelble
(OWRK) method. The method is also suitable for the coatings, aluminum, and
varnishes. The benefit of the OWRK method is a fact that uses geometric mean to treat
the molecular interactions which is better justified than the harmonic mean used by
Wu [1-9]. The calculation of SFE and its components polar and dispersive was done
according to the S1 equation. Due to the ysvdand ysP are unknowned, two liquids with

the known dispersive and polar components were applied.

Jréri+ Jrid = 05y,(1+ cosey) s/



Where: ys¢ — dispersive part of interfacial tension between solid and vapour, yi -
dispersive part of interfacial tension between liquid and vapour, ys» - polar part of
interfacial tension between solid and vapour, yiP — polar part of interfacial tension
between liquid and vapour, yw interfacial tension between liquid and vapour, cosOy —
cosine of contact angle.

The salt rejection coefficient (Rnac) was evaluated using conductivity meter
Elmetron CPC-505 (Poland). Cp and Ct in Eq.S1 refer to salt concentration in the
permeate and the feed, respectively. Water transport (Eq.S52) was described with the
implementation of various factors, i.e. overall mass transfer coefficient (K) (Eq. S3),

permeance coefficient (pi/l) (Eq. S4,5), and liquid entry pressure (LEP (Eq. S6).
Ruaci= (1= 2) - 100 [%] /s2/

Solvent vapors transport (i.e., water) in MD can be calculated employing the

following parameters (Egs. 2 and 3) [10]:

Jizo = K(ps — pp) /S3/
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where: Ji2o — water flux, K — overall mass transfer coefficient [kg m?s'Pa], ps — partial
pressure of water vapor in feed, pp — partial pressure of water vapor in permeate, K¢ —
coefficient of mass transfer for feed layer, Km — coefficient of mass transfer for
membrane, and K — coefficient of mass transfer for permeate layer.

The K factor is related to the membrane properties, e.g., morphology, porosity,

tortuosity, pore size, and materials [11]. While K is also associated with pressure and
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temperature, it is often a nearly constant value [11]. Bulk’s equation (Eq. 4) was applied
to determine the water vapor pressure as it is more precise than the Antoine’s equation

[12].

P=0.61121exp |(18.678 - ——) ()|  /s5/

234.5 257.14+T
where temperature (T) is in [°C], and pressure (P) is in [kPa].

The permeance crosswise the membranes can be established according to the
flux by normalizing it to the active surface membrane area and the difference in vapor
pressure across the membrane [13]. The permeability of the bulk membrane material
describing pure water transport can be obtained from the permeance multiplied by the
thickness of the membrane. Nevertheless, based on Baker’s approach, the membrane
permeance (pi/l) can be determined even for unknown membrane thickness [14] (Eq.
5). In this case, a component flux normalized for driving force can be implemented,
accordingly.

pi Ji
B L S6
1 Pi,0—Pil 56/

Where: i — permeate flux, pio and pi are the partial pressures of the component on the
side of the membrane.

To evaluate the wettability, not only contact angle but also liquid entry pressure (LEP)
was used according to the Cantor-Laplace equation (Eq. 6) [15, 16] and applying data

from goniometric and porosimeter experiments.

LEP = — X cos(CA)[kPa] /S7/

I'max
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where: v is the liquid surface tension (water at 25 °C, 71.99 mN m), cos(CA) is the
cosine of the contact angle between testing liquid and membrane, rmax is maximum
membrane pore radius (porosimetry — bubble point) [17], pores considered to have a

constant radius of curvature and have perfectly cylindrical geometry.
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Figure S1. Solid state Si NMR of pristine (PVDF) and modified samples PVDF-Cis,
PVDEF-epoxy.
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Figure S2. Pore size (minimum, maximum and average) of the investigated

membranes.
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Figure S3. XRD spectra of pristine PVDF membrane, activated PVDF-OH, and
modified membranes PVDF-Cis, PVDF-epoxy.
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Figure S4. Phases of PVDEF.
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Figure S5. Thermal properties (A - TGA, and B - DTG) of the investigated

membranes.
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Figure S6. Stability of the membranes during the AGMD process with pure water (A)

and 0.5M NaCl (B).
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Figure S7. Relation between roughness and transport features of the membranes.
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