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Figure S1 TEM images of (a) CNF and (b) EUV-CNF. EUV-CNFs were placed 0.5 cm away from the

excimer UV lamp in air and irradiated for 20 min with 100% power.



100% power

Figure S2 TEM images of EUV-CNFs irradiated for (a) 10 min at 100% power, (b) 30 min at 100%

power; (c) 20 min at 50% power, (d) 20 min at 75%.
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Figure S3 N 1s XPS spectra of CNF and EUV-CNF interlayers.
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Figure S4 Discharge-charge curves recorded at 0.2, 0.5, 0.1, 2, and 3 C for Li-S batteries with (a)
EUV-CNF, (b) CNF, and (c) no interlayer.
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Figure S5 Nyquist plots of non-cycled Li-S batteries with EUV-CNF, CNF, and no interlayer in the

frequency range of 1 MHz to 1 Hz.



Electrochemical impedance analysis was performed to compare non-cycled Li-S batteries
containing EUV-CNF, CNF, and no interlayer. The diameter of the semicircle in Nyquist plots
corresponded to charge transfer resistance (R.),2 which equaled 31.8, 32.1, and 60.4 Q for EUV-
CNF, CNF, and interlayer-free cells, respectively. The improved reaction kinetics of the pure sulfur
cathode was ascribed to the increase of its electrical conductivity after the incorporation of
conductive interlayers as additional current collectors. Moreover, fresh cells with EUV-CNF and
CNF interlayers showed similar R.; values, indicating little change of conductivity after excimer UV

light irradiation.
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Figure S6 Cyclic voltammograms of Li-S batteries with (a) EUV-CNF interlayer and (b) CNF interlayer

recorded at a scan rate of 0.1 mV s71,

CV curves of cells with EUV-CNF and CNF interlayers recorded for the first five cycles at a scan rate
of 0.1 mV s7! are shown in Figures S6a and b, respectively. The two main cathodic peaks at ~2.33
and 2.04 V correspond to the reduction of Sg to Li,S, (4 < x < 8) and of Li,S, to Li,S,/Li,S, respectively.
During cell charging, two continuous anodic peaks were observed at ~2.34 and 2.40 V,
corresponding to the oxidation of Li,S,/Li,S to Li,Sg/Ss. Sharp peaks were observed for both EUV-
CNF and CNF interlayer cells, indicating the high conductivity of both interlayers and fast
electrochemical kinetics. The above cathodic and anodic peaks showed no severe potential shifts

after the first cycle, which confirmed their reversibility and stability.
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Figure S7 Discharge-charge capacities and coulombic efficiencies determined for EUV-CNF and CNF

interlayer cells at a rate of 1 C over 200 cycles.
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Figure S8 Discharge-charge capacities and coulombic efficiencies determined at a rate of 1 C for

cells with EUV-CNF interlayers prepared under different conditions.

The cycling performances of EUV-CNF interlayers prepared under different conditions at a rate of
1 C are shown in Figure S8, which reveals that the discharge capacity was affected by irradiation
conditions. The highest initial discharge capacity of 996 mAh g=! and a high reversible capacity of
772 mAh g1 after 100 cycles at 1 C were obtained for 20-min irradiation at 100% power. As can be
seen from TEM images in Figures S1b and S2, the fiber structure was severely damaged after 30-
min irradiation at 100% power, resulting in deteriorated conductivity of the EUV-CNF interlayer.
The EUV-CNF interlayer suppressed the diffusion of polysulfides became weak when the

irradiation time was less than 20 min or the intensity was less than 100% power.



Figure S9 O 1s XPS spectra of the EUV-CNF interlayer before and after cycling.
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Table S1 Elemental distributions determined by XPS analysis

0O 1s peak at%

Sample Cat% N at% O at% OH c-O0 Cc=0 CO(0)
(533.5 eV) (532.9 eV) (531.2 eV) (531.2 eV)
CNF interlayer 86.07 8.66 5.47 1.20 1.47 1.38 1.43
EUV-CNF interlayer 77.63 8.76 13.61 2.40 4.64 3.88 2.69




Table S2 Comparison of processing conditions and electrochemical performances of Li—S batteries with different

interlayers
S content in Capacity Fading
Interlayer Functional Processing Cycle
electrode retention rate (per Ref.
type group condition number
(wWt.%) (mAh g™1) cycle)
MWCNT 855
none CVvD - 100 0.41% 3
paper (0.5C)
Zn0O/C 300 °C, 3 times; 776
Zn0 49% 200 0.05% 4
interlayer 95 °C, 24 h, (10)
710
CP@CNF C=N 300°C,10h 60% 200 0.127% 5
(0.3¢C)
Iron (I11) 893
FesC/carbon | C-Fe, C-N 70% 100 0.24% 6
acetylacetonate (0.12Q)
Treated
900
carbon -OH NaOH/alcohol, 24 h 60% 50 0.9% 7
(0.2C)
paper
PAA-SWNT 573
—COOH PAA 65% 200 0.12% 8
film (1C)
520
TiO,-CNF —Ti 600 °C,2 h 60% 500 0.121% 9
(0.2C)
846
GO/CNT C-OH H,0, 70% 200 0.4% 10
(0.18 C)
N-rich Resorcinol,
1040
porous -N, formaldehyde, 70 70% 100 0.238% 11
(0.20)
carbon °C
903
NCF-CNT -N - 70% 100 0.011% 12
(0.5C)
RGO/AC - 80% 100 0.38% 13
sodium ascorbate (0.1Q)
~750
GO/Nafion —S03— Nafion 54% 200 0.18% 14
(0.5C)
Room temperature, 916 This
EUV-CNF C=0, -OH 70% 200 0.16%
20 min (0.2 C) work

Table S3 Sulfur content of both sides of CNF and EUV-CNF interlayers

Sulfur content (at %)

CNF interlayer

EUV-CNF interlayer

Sulfur cathode side

Separator side

7.69

7.17

4.59
2.96
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