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Figure S1. (a) N, sorption isotherm, BET specific surface area, and (b) pore size distribution

based on QSDFT model of CNTs, NCNTSs, and OCNTSs.
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Figure S2. The XPS spectra of (a) survey scans and (b) O1s region of CNTs, NCNTs, and
OCNTSs.
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Figure S3. First-principle calculation of polar (a) Li,S, (b) LizS,, (¢) Li»Ss, and (d) Li,Ss,
showing the optimized molecular configuration and corresponding deformation charge
density. In molecular configuration, the lithium and sulfur atoms are denoted as spheres in red
and blue respectively; while in distribution of deformation charge density,

donation/acceptance of electron is denoted as light yellow/cyan respectively.
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Figure S4. First-principle calculation of deformation charge distribution at the Li,S
adsorption sites of molecule (a) P (top view) and (b) Q (front view), in which the lithium and
sulfur atoms are denoted as spheres in red and blue respectively; while increase/decrease of

local electron density is denoted as blue/red respectively.
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Figure S5. Galvanostatic charge-discharge curves of (a) CNT, (b) NCNT, and (c) OCNT

based composite cathode during cycling at current density of 1.0 C.
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Figure S6. Initial participation of S in CNT, NCNT, and OCNT based composite cathode.

SI7



WILEY-VCH

—
Q
~
—
(o
~
—_
o
~

12F \ont pmamam- 0.12-0.13V 12k Gent pomnzanonFo 095011V
1
1 !
AN B
|

06p 06 06
3 ] 3
~= 00p - 00 ~ 00}
= = =
s < c
[ [ @
£ £ e
E E E /
3 -06p 3 06 = 06 A
o 3 o o e
polarization AE = 0.6-0.61V cea 3” polarization AE = 0.57-0.62 V =i a®
“2p me=a 2b polarization aF = vase 60 2k v 5
wenty 5: 0.46-049 V.
16 20 24 28 16 20 24 28 16 20 24 28
Voltage vs. Li/Li" (V) Voltage vs. Li/Li* (V) Voltage vs. Li/Li* (V)

Figure S7. CV profiles of (a) CNT, (b) NCNT, and (c) OCNT based composite cathode at

scan rate of 0.1 mV s™.
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Table S1. Summary of nitrogen species in NCNTSs.

Relative amounts of nitrogen species (at %)

Total content of Pyridinic Pyrrolic Quaternary Oxidized Chemisorbed
Sample
nitrogen (at %) nitrogen nitrogen (400.1 nitrogen nitrogen nitrogen
(398.4eV) eV) (401.2eV) (402.9 eV) (404.8 eV)
NCNT 1.76 23.8 2.4 35.3 3.3 35.2
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Table S2. Summary of oxygen species in CNTs, NCNTs, and OCNTSs.

Relative amounts of oxygen species (at %)

Total content Ketonic Etheric
Quinone Hydroxylic Carboxylic Hydrous
Sample of oxygen oxygen oxygen
oxygen oxygen oxygen oxygen
(at %0) (531.9 (532.8
(530.4 eV) (533.4eV) (534.4eV)  (536.5¢eV)
eV) eV)
CNT 1.40 1.3 34.5 11.6 49.3 2.1 1.2
NCNT 2.09 3.7 27.7 17.4 48.4 2.8 0.0
OCNT 8.88 0.0 11.8 7.2 43.9 24.8 12.3
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Table S3. Summary of binding energy between carbon surfaces (P, Q, and C) and S-
containing guests (S, Li»Sy4, Li,S3, LiS,, and Li,S) based on first-principle calculation.

Binding energy (eV)

P Q c
§ -2.74 -3.13 271
Li,S -1.42 112 -1.02
Li,S, -1.24 -1.01 -0.86
LiSs -1.13 -0.75 -0.62
LiS, -1.04 073 -0.55
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