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Fig. S1. The characteristic peaks of UV at around 280 nm can be attributed to S6
2- species. A 

calibration curve was obtained by measuring the absorbance of S6
2- for a set of known 

concentrations of polysulfide solutions. (a) UV-Vis absorbance spectra of various concentrations 

of polysulfide solutions and (b) a calibration curve plotting the absorbance vs. the concentration 

obtained at 280 nm wavelength for S6
2- species.



Fig. S2. SEM images of the surfaces of (a) a pristine separator, and the CO2-plasma-treated 

separators for (b) 2 min, (c) 4 min, (d) 6 min, (e) 8 min, and (f) 10 min. 

Table S1. Porosities of the CO2-plasma-treated separators.



Fig. S3. FTIR spectra of the bare polymer separators treated with a CO2-plasma for 0, 2, 4, 6, 

and 8 min, respectively. The amounts of functional groups increase until 6 min and thereafter are 

maintained almost constant.



Fig. S4. Contact angles of (a) water on a CO2 plasma-treated separator, (b) the electrolyte on a 

CO2 plasma-treated separator, (c) water on an N2 plasma-treated separator, (d) the electrolyte on 

an N2 plasma-treated separator, (e) water on an O2 plasma-treated separator, (f) the electrolyte on 

an O2 plasma-treated separator, (g) water on a pristine carbon layer, (h) water on a CO2 plasma-

treated carbon layer.



Fig. S5. Analysis of sulfur content in the anode side of the Li-S cell after 10 cycles using energy 

dispersive X-ray spectroscopy (EDS).



Fig. S6. XPS analysis of sulfur content in the anode side of the Li-S cell after 10 cycles: (a-b) 

wide spectra, (c-d) S 2p region.



Fig. S7. Electrical impedance analyses showing the lithium ion conductivities of various 

functional separators.



Table S2. Permeation rates of polysulfide and lithium ion conductivities of the functional 

separators.

Table S3. Elemental analysis of sulfur and oxygen from the spectra of energy dispersive X-ray 

spectroscopy (EDS).



Table S4. XPS analysis data comparing the area ratios of Li, O and S in the lithium anodes 

tested.

Table S5. XPS analysis data comparing the relative amounts of Li2S and Li2S2 in the anode sides 
of the cells employing a pristine and a p-carbon-coated p-separator, respectively. 



Fig. S8. CV curves of (a) a pristine separator, (b) a p-separator, (c) a carbon-coated separator, (d) 

a p-carbon-coated separator during the first five cycles at a scan rate of 0.1 mV s-1.



Fig. S9. The equivalent circuit models used for fitting the impedance spectra of the Li-S batteries 

employing (a) a bare separator and (b) a carbon-coated separator, respectively. 



Fig. S10. Magnified Nyquist plots for the Li-S batteries employing carbon-coated separators in 

Fig. 8c.


