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S1: Mol % NBFn from 1H NMR 

1H NMR was used to obtain compositional data of the p(NB-co-NBFn) films. The 1H 

NMR spectrum of pNB shown in Figure S1 is consistent with previous literature:1 (CDCl3)  cis: 

5.21 (2H), 2.78 (2H), 1.83 (3H), 1.35 (2H), 1.03 (1H); trans: 5.34 (2H), 2.43 (2H), 1.83 (3H), 

1.35 (2H), 1.03 (1H). Moisture from CDCl3 appears at 1.55 ppm, and pentane absorbed in the 

film from dissolving the monomers appears at 1.30, 1.26, and 0.88 ppm. 

Figure S1 also displays the 1H spectra of pNBF4 and p(NB-co-NBF4) at monomer molar 

ratios of 1:3 to 100:1 NB:NBF4. Figure S2 displays the 1H NMR spectra for p(NB-co-NBF6) with 

the pNB and pNBF6 homopolymers, and Figure S3 displays the 1H NMR spectra for p(NB-co-

NBF8) with the pNB and pNBF8 homopolymers. Solvent peaks are capped to not interfere with 

other spectra. 
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Figure S1. 1H NMR of p(NB-co-NBF4) with pNB and pNBF4 homopolymers. Monomer molar 

ratios are listed as NB:NBF4. All polymer films were dissolved in CDCl3. Solvent peaks are 

capped to better visualize the spectra together. The areas for the capped peaks at 1.56 ppm are 

0.66 (NB), 1.58 (100:1), 0.58 (50:1), 0.48 (20:1), 1.72 (10:1), 1.68 (3:1), 1.68 (1:1), 1.34 (1:3), 

and 4.27 (NBF4) relative to the area of the olefinic region between 5 and 6 ppm. 
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Figure S2. 1H NMR of p(NB-co-NBF6) with pNB and pNBF6 homopolymers. Monomer molar 

ratios are listed as NB:NBF6. All polymer films were dissolved in CDCl3. Solvent peaks are 

capped to better visualize the spectra together. The areas for the capped peaks at 1.56 ppm are 

0.66 (NB), 0.92 (100:1), 1.56 (50:1), 2.53 (20:1), 1.01 (10:1), 2.59 (3:1), 0.65 (1:1), 4.94 (1:3), 

and 17.54 (NBF4) relative to the area of the olefinic region between 5 and 6 ppm. The area of 

the 2nd capped peak in the NBF6 spectra is 10.42 relative to the same olefinic region. 
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Figure S3. 1H NMR of p(NB-co-NBF8) with pNB and pNBF8 homopolymers. Monomer molar 

ratios are listed as NB:NBF8. All polymer films were dissolved in CDCl3 except for 1:3 

NB:NBF8 and pNBF8, which were dissolved in 600 µL perfluoro(methylcyclohexane) with a 

100 L hexane-d14 spike. Solvent peaks are capped to better visualize the spectra together. The 

areas for the capped peaks at 1.56 ppm are 0.66 (NB), 0.94 (100:1), 1.31 (50:1), 1.65 (20:1), 

1.70 (10:1), 0.98 (3:1), and 3.12 (1:1) relative to the area of the olefinic region between 5 and 6 

ppm. The areas for the capped peaks at 1.3 ppm and 0.5 ppm are 5.26 and 3.08 (1:3) and 4.72 

and 2.18 (NBF8) relative to the same olefinic region. 

 

Due to the extremely low solubility of p(NB-co-NBF8) films of high NBF8 content in 

almost all deuterated solvents, a mixture of perfluoro(methylcyclohexane) and deuterated hexane 

was used to dissolve films synthesized from 1:3 NB:NBF8 and NBF8 monomer solutions to 

generate their respective spectra. A few additional solvent peaks appear in the 1:3 NB:NBF8 and 

NBF8 spectra, so Figure S4 shows 1H NMR spectra obtained from 1) only d-hexane and 2) 

perfluoro(methylcyclohexane) with a d-hexane spike to investigate solvent interference. 
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Figure S4. 1H NMR of the solvents used with the 1:3 NB:NBF8 and pure NBF8 monomer 

compositions. PMCH + d-hexane sampled 600 µL of perfluoromethylcyclohexane and 100 µL 

of deuterated hexane. d-Hexane sampled 700 µL of deuterated hexane. The areas for the capped 

peaks at 1.3 ppm and 0.5 ppm in the PMCH + d-hexane spectrum are 39.71 and 19.78 relative 

to the area of the impurity at 4.05 ppm. 

 

The peaks at 1.13, 1.11, and 0.73 ppm in the d-hexane spectrum in Figure S4 are attributed to non-

deuterated hexane formed by hydrogen-deuterium exchange from trace water in the hygroscopic 

d-hexane. The multiplet at 4.1 ppm does not appear in the d-hexane spectrum and is instead only 

observed in the combined perfluoro(methylcyclohexane) and d-hexane spectrum. A chemical shift 

in this region is consistent with a C-F bond at the -position relative to a methyl or methylene 

group, implying that a small amount of hydrogen-fluorine exchange2–4 occurs between the 

perfluoro(methylcyclohexane) and d-hexane. Fortunately, perfluoro(methylcyclohexane) and d-

hexane interference is distinct from any regions used for integration and is not expected to 

influence any reported numerical values. 

Our previous study5 included a heteronuclear single quantum coherence (HSQC) 

experiment and peak assignments for several of the protons in pNBF4. Cis/trans isomerization and 

varied placement of the perfluoro chain shift and broaden proton peaks, complicating the p(NB-

co-NBFn) spectra. Therefore, a range of values in Figure S5 is assigned for each proton in a NBFn 
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repeat unit: 5.7-5.1 ppm (Ha, Hb), 3.4-3.0 ppm (Hi), 3.0-2.4 ppm (Hc, Hd), 2.2-1.9 ppm (He, Hg), 

1.7-1.5 ppm (Hh), and 1.3-1.1 (Hf). 

 

Figure S5. Nonequivalent protons on a NBFn repeat unit. Note that cis/trans isomerization and 

varied placement of the perfluoro chain shift and broaden proton peaks. 

Since the pNBFn spectra do not show strong signals between 1.9 and 1.7 ppm, mol % NBFn in 

this work was determined by comparing the peak area ratio of the aliphatic protons of pNB between 

1.9 and 1.7 ppm and the olefinic region between 5.5 and 5.0 ppm that includes both pNB and 

pNBFn components. 

 

𝑀𝑜𝑙 % 𝑁𝐵𝐹𝑛 = 100% −

𝐴1.9 𝑡𝑜 1.7 𝑝𝑝𝑚 𝑝(𝑁𝐵−𝑐𝑜−𝑁𝐵𝐹𝑛)

𝐴5.5 𝑡𝑜 5.0 𝑝𝑝𝑚 𝑝(𝑁𝐵−𝑐𝑜−𝑁𝐵𝐹𝑛)

𝐴1.9 𝑡𝑜 1.7 𝑝𝑝𝑚 𝑝𝑁𝐵

𝐴5.5 𝑡𝑜 5.0 𝑝𝑝𝑚 𝑝𝑁𝐵

∗ 100%     (𝑆1) 

The ratio for the pNB spectrum was assumed to be 0 mol % NBFn, and the ratios of the 

homopolymer pNBFn spectra were assumed to be 100 mol % NBFn for each system, with mol % 

NBFn scaling linearly with peak area ratios. Mol % NBFn for different n at different monomer 

molar ratios are displayed in Table S1. For all chain lengths and monomer ratios, preferential 

incorporation of the NBFn repeat unit over the NB repeat unit is observed. 
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Table S1. Mol % NBFn in the bulk polymer for various monomer ratios of p(NB-co-NBF4), 

p(NB-co-NBF6), and p(NB-co-NBF8) determined from 1H NMR. 

 

 
 

To investigate how incorporation evolves with polymerization time, Table S2 shows how 

mol % NBF8 changes with polymerization time on the 50:1 NB:NBF8 film terminated at different 

times using ethyl vinyl ether. 

Table S2. Mol % NBF8 for films with initial molar concentration of 50:1 NB:NBF8 terminated 

by spin coating 1 mL of ethyl vinyl ether after polymerization times of 10, 30, 60, and 90 s. 

 

 

Mol % NBF8 of films synthesized from the 50:1 NB:NBF8 solution increases with polymerization 

time, suggesting that the NBF8 monomer becomes better entrained in the growing film with 

polymerization time. This explanation is further supported by the increase of mol % NBF8 in the 

polymer film to 7% when the 50:1 NB:NBF8 film is spun for 60 s without ethyl vinyl ether 

termination as shown in Table S1. This film would have the longest reaction time, and therefore 

Mol % NBFnNB:NBFn Ratio 

(% NBFn) in the 

Monomer Solution p(NB-co-NBF8)p(NB-co-NBF6)p(NB-co-NBF4)

9591971:3 (75)

6258571:1 (50)

3834473:1 (25)

14141010:1 (9)

1010820:1 (5)

77650:1 (2)

444100:1 (1)

Mol % NBF8Polymerization Time (s)

1.510

2.830

3.460

3.390
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the greatest ability to polymerize NBF8 monomers that may be driven towards the surface of the 

film. 

S2: Surface Energies of pNB and pNBFn Films 

To determine the critical surface tensions of pNBFn homopolymer films, the Zisman 

method was employed.6 Advancing contact angles using a sequence of n-alkane probe liquids (n 

= 6, 8, 10, 12, 14, & 16) were measured on pNBF4, pNBF6, and pNBF8 homopolymer films, and 

the cosines of their values are plotted in Figure S6. 

 

Figure S6. Zisman plot for pNBF4, pNBF6, and pNBF8 homopolymers. Probe liquids were a 

series of n-alkanes (n = 6, 8, 10, 12, 14, & 16). The x-intercepts of the lines of best fit were used 

to determine the critical surface tension (c) for pNBF4, pNBF6, and pNBF8. If an error bar is 

not visible, the error is represented by the size of the symbol. 

 

Per the Zisman method, a linear extrapolation of the line of best fit to the point where cos 𝜃𝐴 = 1 

gives the critical surface tension (𝛾𝑐) where any liquid with surface tension below the set 𝛾𝑐  will 

completely wet the surface. For a system with only dispersive components, critical surface tension 

is approximately equivalent to the surface energy of the solid. For the pNBFn homopolymers, 
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critical surface tensions, and therefore surface energies, were 18, 16, and 8 
𝑚𝐽

𝑚2 for pNBF4, pNBF6, 

and pNBF8, consistent with fluorocarbon-dominated surfaces. 

Since the probe liquids used in the Zisman plot all completely wet the surface of pNB, the 

Owens-Wendt method7 was instead used to calculate the surface energy of pNB. Per the Owens-

Wendt method, contact angles for a series of liquids with different ratios of dispersive to polar 

surface tensions (𝛾𝐿𝑉
𝐷 :𝛾𝐿𝑉

𝑃 ) were taken along the surface of the polymer film. Assuming that the 

solid-vapor interfacial energy (𝛾𝑆𝑉) is the sum of the dispersive and polar solid-vapor interfacial 

energies (𝛾𝑆𝑉
𝐷  and 𝛾𝑆𝑉

𝑃 ), and 𝜃 is the angle of the three-point contact line between solid, liquid, and 

vapor, when 
𝛾𝐿𝑉(1+cos 𝜃)

2√𝛾𝐿𝑉
𝐷

 is plotted against √
𝛾𝐿𝑉

𝑃

𝛾𝐿𝑉
𝐷  as is seen in Figure S7 for pNB, the y-intercept of 

the line of best fit should be ~√𝛾𝑆𝑉
𝐷  for the polymer film. Since pNB contains only dispersive 

components, 𝛾𝑆𝑉
𝐷 =  𝛾𝑠~ 37 

𝑚𝐽

𝑚2. 

 

Figure S7. Owens-Wendt plot for pNB homopolymer. Probe liquids were water, diiodomethane, 

glycerol, and ethylene glycol. The y-intercept of the line of best fit was used to calculate s for 

pNB. If an error bar is not visible, the error is represented by the size of the symbol. 

 

S3: Contact Angle Stability with Extended Exposure Time 
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 To verify the stability of p(NB-co-NBFn) films to maintain low surface energies after 

long time periods, contact angles were measured after 7 days in a closed vial for the 7% NBF8 

copolymer and pNBF8 films and are shown in Table S3. 

Table S3. Water and hexadecane contact angles for the 7% NBF8 copolymer and pNBF8 films 

within 2 h of synthesis (New) and after 7 days in a closed vial. 

 

 

S4: Comparison of PFAS Usage in the Synthesis of p(NB-co-NBFn) Films using scROMP 

versus Traditional Methods 

We estimated the number of moles of PFAS and volume of PFAS-enriched waste to 

synthesize a 2 cm x 2 cm polymer film by this work and by the surface-initiated atom transfer 

radical polymerization and postpolymerization modifications reported by Brantley et al.8 In 

their work, the polymer films were acylated by immersion in a pentafluorobenzoyl chloride 

solution with dichloromethane as the solvent: 

(20 𝑚𝑀 𝑝𝑒𝑛𝑡𝑎𝑓𝑙𝑢𝑜𝑟𝑜𝑏𝑒𝑛𝑧𝑜𝑦𝑙 𝑐ℎ𝑙𝑜𝑟𝑖𝑑𝑒)(5 𝑚𝐿 𝐷𝐶𝑀) = 1 𝑥 10−4 𝑚𝑜𝑙 𝑃𝐹𝐴𝑆    (𝑆2) 

To form the end copolymer with wetting properties similar to the 7% NBF8 copolymer film in 

this study, Brantley et al.’s8films were again immersed in a perfluorobenzoyl chloride solution 

of slightly elevated concentration: 

(25 𝑚𝑀 𝑝𝑒𝑛𝑡𝑎𝑓𝑙𝑢𝑜𝑟𝑜𝑏𝑒𝑛𝑧𝑜𝑦𝑙 𝑐ℎ𝑙𝑜𝑟𝑖𝑑𝑒)(5 𝑚𝐿 𝐷𝐶𝑀) = 1.3 𝑥 10−4 𝑚𝑜𝑙 𝑃𝐹𝐴𝑆    (𝑆3) 

For the 7% NBF8 copolymer synthesized by scROMP, the moles of PFAS are determined by 

multiplying the volume of NBF8 dispensed by the neat NBF8 concentration. 

θA HD (º)θA H2O (º)Film

71 ± 3121 ± 27% NBF8 Copolymer, New

70 ± 2118 ± 47% NBF8 Copolymer, After 7 days

71 ± 2118 ± 1pNBF8, New

70 ± 2119 ± 3pNBF8, After 7 days
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(4 𝜇𝐿 𝑁𝐵𝐹8) (
2.7 𝑚𝑜𝑙 𝑁𝐵𝐹8

𝐿 𝑁𝐵𝐹8
) = 1.1 𝑥 10−5 𝑚𝑜𝑙 𝑃𝐹𝐴𝑆    (𝑆4) 

The estimated total moles of PFAS and total volume of PFAS-enriched waste are displayed in 

Table S4 along with the usage amounts for the synthesis of the 7% NBF8 copolymer in the 

present study. 

Table S4. Usage of PFAS in the synthesis of semifluorinated films with -CF3 dominated 

surfaces. 

 

 

An estimated ~20x decrease in moles of PFAS used and ~50x decrease in volume of PFAS-

enriched waste are achieved by using scROMP to generated a fluorocarbon surface over 

traditional methods. 

S5: Differential Scanning Calorimetry of the 1) pNBF8 Homopolymer and 2) Copolymers 

with Fluorocarbon-Dominated Surfaces but Low Bulk Fluorination 

To investigate the effects of copolymerization on polymer phase, pNBF8 and films with 

the lowest level of bulk fluorination to achieve fluorocarbon-dominated surfaces for each of the 

p(NB-co-NBFn) films were tested using DSC and are shown in Figure S8. 

Volume of PFAS-Enriched 

Waste (mL)
Moles of PFAS UsedMethod

102.3 x 10-4Brantley et al.

0.21.1 x 10-5This Work
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Figure S8. DSC curves for the 10% NBF4, 10% NBF6, and 7% NBF8 copolymers along with 

the pNBF8 homopolymer. Displayed curves represent the second heating cycle after erasing 

thermal history. 

 

Inflection points representing the glass transition temperatures of the polymers are 42C, 43C, 

51C, and 48C for the 7% NBF4 copolymer, 10% NBF6 copolymer, 7% NBF8 copolymer, and 

pNBF8 homopolymer, respectively, indicating that p(NB-co-NBFn) films are in the glassy state 

for characterization techniques at room temperature, but all p(NB-co-NBF8) films are in the 

rubbery state when undergoing ethanol dehydration at 60C. 

S6: Survey XPS Spectrum for pNB 

A XPS survey spectrum was taken for pNB and is shown in Figure S9. The C 1s peak is visible at 

286 eV, and the O 1s peak appears at 531 eV. Oxygen may appear due to SiO2 formation, oxidation 

of some of the olefinic bonds in the polymer backbone,9 or adventitious hydrocarbons adsorbed 

on the surface due to atmospheric exposure. 
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Figure S9. XPS spectra for pNB at a 45 take-off angle. 

S7: Mean Free Paths for Fluorocarbon-Rich Layer Depth Estimation from XPS 

Mean free paths of electrons were estimated from Seah et al.’s standard data base for mean free 

path vs. kinetic energy of electrons.10 The carbon 1s photoelectron peak appears at a binding energy 

of ~284 eV, and the kinetic energy of C 1s electrons can be determined as follows: 

𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑛 = 𝑃ℎ𝑜𝑡𝑜𝑛 𝐸𝑛𝑒𝑟𝑔𝑦 − 𝐵𝑖𝑛𝑑𝑖𝑛𝑔 𝐸𝑛𝑒𝑟𝑔𝑦   (𝑆5) 

𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑛 = 1486 𝑒𝑉 − 284 𝑒𝑉 

𝐾𝑖𝑛𝑒𝑡𝑖𝑐 𝐸𝑛𝑒𝑟𝑔𝑦 𝑜𝑓 𝐸𝑙𝑒𝑐𝑡𝑟𝑜𝑛 = 1202 𝑒𝑉 

From Seah et al., 1202 eV corresponds to a mean free electron path of ~1.5 nm. XPS signal 

intensity originates within approximately three mean free paths from the surface.11 Therefore, 

when the take-off angle is 90, information from the top ~4.5 nm is acquired. Information is 

acquired from the top ~3.2 and 2.3 nm when the take-off angle is 45 and 30, respectively. 

S8: SEM-EDS Spectrum for 7% NBF8 copolymer 

Figure S10 displays the EDS spectrum for the EDS maps of the 7% NBF8 copolymer 

shown in Figure 7. As was demonstrated with other techniques, the films are predominately carbon 
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with smaller amounts of oxygen and fluorine. Gold and silicon also appear in the spectra from the 

Au-coated silicon substrate. 

 

Figure S10. EDS spectra for 7% NBF8 copolymer images in Figure 7. Carbon, gold, and 

fluorine elemental maps are shown in Figure 7, while silicon appears in the spectra because 

the films were synthesized atop gold-coated silicon wafers, and oxygen appears either from 

SiO2, oxidation of some of the olefinic backbones, or adventitious hydrocarbons. 

 
 

S9: Ethanol Dehydration Fatigue Test 

To ensure that the p(NB-co-NBFn) films did not degrade in ethanol dehydration, ATR-IR scans of 

the pNB, 7% NBF8 copolymer, and pNBF8 were obtained to ensure no loss of hydrocarbon or 

fluorocarbon parts and are shown in Figure S11. 
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Figure S11. ATR-IR spectra of the pNB, 7% NBF8 copolymer, and pNBF8 films after 7 days 

storage in 90/10 v/v % ethanol to water. 

 

S10: Ethanol Contact Angles 

For the membrane model in Figure 9, the surfaces of the 7% NBF8 copolymer and 63% NBF8 

copolymer were assumed to produce the same sorption effect as the pNBF8 homopolymer when 

in contact with a 90/10 mass ratio of ethanol to water. Water contact angles in Figure 3a do not 

deviate between the two polymers, and ethanol contact angles are shown in Table S5 to 

demonstrate that the 7% NBF8 and 63% NBF8 copolymer surface show the same affinity for 

ethanol as the pNBF8 homopolymer. These results are in contrast to the data in Figure 4 for 

hexadecane, which show behavioral differences in advancing contact angles between the pNBF8 

and 7% NBF8 copolymer. 
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Table S5. Advancing ethanol contact angles for the 7% NBF8 copolymer, 63% NBF8 

copolymer, and pNBF8 obtained to ensure that molecular reorientation did not occur with 

ethanol as a probe liquid as was observed with hydrocarbon probe liquids. 

 

 

S11: pNB and pNBF8 
𝑫𝑯𝟐𝑶

𝑫𝑬𝒕𝑶𝑯
 and 

𝑺𝑯𝟐𝑶

𝑺𝑬𝒕𝑶𝑯
 Calculations 

A common method to obtain diffusion coefficient estimates in polymer films is to track weight 

loss during solvent evaporation through kinetic curves of desorption.12-14 Fick’s 2nd law can be 

manipulated to yield an expression for relative weight loss (
𝑀𝑡

𝑀∞
): 

𝑀𝑡

𝑀∞
= 1 −

8

𝜋2
∑

1

(2𝑛 + 1)2
exp [

−𝐷(2𝑛 + 1)2𝜋2𝑡

𝑙2
]     (𝑆6)

∞

𝑛=0

 

where 𝑀𝑡 is the mass desorbed from the film at time 𝑡, and 𝑀∞ is the total mass desorbed from the 

film, 𝐷 is the diffusion coefficient for water or ethanol, 𝑙 is the thickness of the polymer film, and 

𝑡 is the time after removal.14 For most polymer systems at short time periods, Fickian behavior is 

observed such that 
𝑀𝑡

𝑀∞
 becomes approximately linear with 

𝑡0.5

𝑙
 and the above equation reduces to:14 

𝑀𝑡

𝑀∞
=

4

𝜋0.5
(

𝐷𝑡

𝑙2
)

0.5

     (𝑆7) 

By plotting 
𝑀𝑡

𝑀∞
 against 

𝑡0.5

𝑙
 for a film removed from solvent, the diffusion coefficient can be 

estimated through the slope of the line of best fit for the linear portion of the graph: 

𝐷 =
𝜋

16
𝑚2     (𝑆8) 

θA EtOH (º)Film

58 ± 37% NBF8 Copolymer

59 ± 363% NBF8 Copolymer

61 ± 1pNBF8
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where 𝑚 is the slope of the line of best fit when the graph is linear.12-14 To obtain diffusion 

coefficient estimates for our p(NB-co-NBF8) systems, pNB was swelled in water and ethanol 

environments and the kinetic curves of desorption are shown in Figure S11.  

 

Figure S12. Kinetic curves of desorption for water and ethanol in a pNB film used to estimate 

diffusion coefficients. The thickness used for the x-axis, 𝑙, was taken from profilometry on 

polymer films synthesized on 6 cm x 6 cm Si substrates using 400 µL dispenses at 1500 RPM 

spin speed and was determined to be 7.2 µm. If an error bar is not visible, the error is represented 

by the size of the symbol. 

 

The first four points for both water and ethanol were assumed to be the linear portion of the graph 

displaying Fickian behavior, so diffusion estimates were taken from these points. Slope values 

were taken from the least-squares line of best fit through the origin for these points, giving (2.3 ± 

0.4) x 10-10 𝑐𝑚2

𝑠
 for water and (1.4 ± 0.3) x 10-10 𝑐𝑚2

𝑠
 for ethanol. 

To better understand the effect of surface and bulk fluorination on membrane separating 

properties, the diffusion coefficient estimates were used in conjunction with the pervaporation data 

in Figure 8 and the suggested model in Figure 9 to estimate the sorption and diffusion contributions 
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of pNB and pNBF8 in membrane selectivity. Figure S12 displays how the model in Figure 9 can 

be methodically stepped through in the rest of this section to give estimates for the sorption and 

diffusion components of selectivity. All reported errors in this section were calculated through 

standard propagation of errors rules: 

∆𝑧

𝑧
= √(

∆𝑥

𝑥
)

2

+ (
∆𝑦

𝑦
)

2

     (𝑆9) 

where ∆𝑥, ∆𝑦, and ∆𝑧 are the standard deviations of 𝑥, 𝑦, and 𝑧 when 𝑧 =
𝑥

𝑦
.  

 

 

Figure S13. Calculation steps through Figure 9 to obtain Table 2 values by starting at the 

diffusion component of selectivity of pNB. Figure 9, and hence Figure S12, illustrates the 

relative concentrations of perfluorooctane chains for various p(NB-co-NBF8) films where 

hydrocarbon chains are in gray and fluorocarbon chains are in red. The areas of the fluorinated 

films that are expected to affect sorption and diffusion are denoted with dashed boxes. 
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The diffusion ratio for pNB was calculated by dividing the diffusion coefficients obtained from 

the kinetic curves of desorption: 

𝐷𝐻2𝑂, 𝑝𝑁𝐵

𝐷𝐸𝑡𝑂𝐻,𝑝𝑁𝐵
=

(2.3 ± 0.4) 𝑥 10−10 𝑐𝑚2

𝑠  

(1.4 ± 0.3) 𝑥 10−10 𝑐𝑚2

𝑠

= 1.6 ± 0.4     (𝑆10) 

Taking the selectivity of pNB and dividing it by the diffusion component of pNB gives the sorption 

component of pNB: 

𝑆𝐻2𝑂,𝑝𝑁𝐵

𝑆𝐸𝑡𝑂𝐻,𝑝𝑁𝐵
=

𝛼𝑝𝑁𝐵

𝐷𝐻2𝑂, 𝑝𝑁𝐵

𝐷𝐸𝑡𝑂𝐻,𝑝𝑁𝐵

=  
2.6 ± 0.4 

1.6 ± 0.4
= 1.6 ± 0.5     (𝑆11) 

Since the amount of fluorocarbon outside the surface region in the 7% NBF8 copolymer is 

minimal, it is assumed that the diffusion component of pNB is equivalent to that of the 7% NBF8 

copolymer. 

𝐷𝐻2𝑂, 𝑝𝑁𝐵

𝐷𝐸𝑡𝑂𝐻,𝑝𝑁𝐵
=

𝐷𝐻2𝑂, 7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟

𝐷𝐸𝑡𝑂𝐻,7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟
= 1.6 ± 0.4     (𝑆12) 

The selectivity and diffusion component of the 7% NBF8 copolymer are then used to calculate the 

sorption component of the 7% NBF8 copolymer: 

𝑆𝐻2𝑂, 7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟

𝑆𝐸𝑡𝑂𝐻,7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟
=

𝛼7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟

𝐷𝐻2𝑂, 7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟

𝐷𝐸𝑡𝑂𝐻,7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟

=
29 ± 6 

1.6 ± 0.4
= 18 ± 6     (𝑆13) 

Contact angle data suggests that the outer surface that would influence sorption is -CF3 dominated 

in both the 7% NBF8 copolymer and the pNBF8; therefore, sorption components are expected to 

be the same between the polymer films. 

𝑆𝐻2𝑂, 7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟

𝑆𝐸𝑡𝑂𝐻,7% 𝑁𝐵𝐹8 𝐶𝑜𝑝𝑜𝑙𝑦𝑚𝑒𝑟
=

𝑆𝐻2𝑂, 𝑝𝑁𝐵𝐹8

𝑆𝐸𝑡𝑂𝐻,𝑝𝑁𝐵𝐹8
= 18 ± 6     (𝑆14) 

The selectivity and sorption component of the 7% NBF8 copolymer are then used to calculate the 

diffusion component of the pNBF8. 
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𝐷𝐻2𝑂, 𝑝𝑁𝐵𝐹8

𝐷𝐸𝑡𝑂𝐻,𝑝𝑁𝐵𝐹8
=

𝛼𝑝𝑁𝐵𝐹8

𝑆𝐻2𝑂, 𝑝𝑁𝐵𝐹8

𝑆𝐸𝑡𝑂𝐻,𝑝𝑁𝐵𝐹8

=
155 ± 86 

18 ± 6
= 9 ± 6     (𝑆15) 
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