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Figure S1. SEM images of the N-doped carbon nanoflakes: (a) EM-0-800, (b) EM-
2-800, (c) EM-5-800, (d) EM-3.5-700, (¢) EM-3.5-900, (f) EM-3.5-1000
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Figure S2. Thermal stability of N-doped carbon nanoflakes under air: (a) EM-0-800,
(b) EM-2-800, (c) EM-3.5-800, (d) EM-5-800, (e) EM-3.5-700, (f) EM-3.5-900, (g)

EM-3.5-1000
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Figure S3. XPS survey scan of the N-doped carbon nanoflakes with (a) different
melamine dosage and (b) different pyrolysis temperature.
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Figure S4. Cls high resolution XPS spectra of N-doped carbon nanoflakes.
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Figure SS. Effect of reaction temperature on (a, d) H,S conversion, (b, ) sulfur
selectivity, and (c, f) sulfur yield over N-doped carbon nanoflakes. Reaction
condition: WHSV = 0.9 h'!, O,-to-H,S molar ratio = 2.5, and steam concentration =
30 vol %.
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Figure S6. Relationship between sulfur formation rate (Agsa) and (a) pyrrolic N

content, (b) graphitic N content, (c¢) oxidized N content in N-doped carbon
nanoflakes.



Table S1. Textural properties and XPS characterization of the N-doped carbon

nanoflakes

SBET  Smicro Vt V micro D XPS analysis (at.%) ASSA,
Sample? m’g! m?g! cmig! cmig! nm C @) N N/C umolggm>h!
EM-0 3530 - 1.99 - 3.1 87.1 102 2.7 0.03 1.2
EM-2 1585 402 0.75 0.19 32 840 63 97 0.12 12.2
EM-3.5 941 296 0.59 0.14 32 781 57 162 0.21 25.1
EM-5 605 348 0.26 0.17 25 742 6.2 19.6 0.26 33.9
EM-3.5-700 724 233 0.45 0.11 32 713 58 229 0.32 32.0
EM-3.5-900 891 298 0.51 0.14 3.1 867 7.1 62 0.07 22.5
EM-3.5-1000 1032 340 0.69 0.15 29 898 57 45 0.05 19.0

aCatalysts are denoted as EM-X-Y, where the X refers to the melamine dosage (from Og
to 5g), and the Y refers to the annealed temperature (from 700 to 1000 °C).

Table S2. Cls high resolution XPS spectra of N-doped carbon nanoflakes

C Cl C2 C3 C4 C5
Sample? at.% at.% at.% at.% at.% at.%
EM-0-800 87.1 50.6 15.3 7.6 6.3 7.3
EM-2-800 84.0 47.0 19.7 6.6 4.5 6.2
EM-3.5-800 78.1 42.8 20.3 6.1 33 5.6
EM-5-800 74.2 40.5 22.6 53 1.8 4.0
EM-3.5-700 71.3 353 22.4 53 2.3 6.0
EM-3.5-900 86.7 52.5 16.7 6.1 4.7 6.7
EM-3.5-1000 89.8 58.9 15.6 6.0 4.2 5.1

Table S3. The DFT results of binding energy and Mulliken charge analysis

binding energy Aqc Ags
N species eV e e
graphene edge -2.02 -0.09 -0.09
Pyrid-N -2.89 -0.06 -0.13
Grap-N -2.80 -0.03 -0.09

Oxid-N -1.98 -0.02 -0.08




Table S4. Comparison of desulfurization performance at temperatures above dew-point
temperature (>180 °C) of sulfur over different desulfurization catalysts reported in the

literature
Catalysts T, st, 02, WHSV, XHZS Ss )\cat., Ref.
°C  vol% vol% h! (%) (%) geufurkgea Th!

EM-3.5-800 190 1 2.5 09 97.7 90.2 755 this work

EM-3.5-700 190 1 2.5 0.9 88.8 973 741 this work

EM-5-800 190 1 2.5 09 79.6 96.2 656 this work

N-C/CNT450 700 190 1 2.5 0.6 94.6 84.2 455 1

N-C/CNT450 800 190 1 2.5 0.6 99.4 79.2 449 1

N-C/CNT450900 190 1 2.5 0.6 100 72.0 412 1

N-C/CNT400 800 190 1 2.5 0.6 91.4 84.6 442 1

N-OMCS-700 190 0.5 0.25 12000 100 91 156 2
(mlgh)

PCNUCS5 210 0.25 0.5 3000 100 975 42 3
(mlgh)

CNM-600 180 0.5 0.25 3000 =96 =97 40 4
(mlgh)

N@CF-800 230 1 2.5 0.6 57 95 306 5

AN@C/SiCg? 210 1 2.5 03 >97 70 383 6

O-CNT-250-24 190 1 2.5 0.6 50 90 254 7

N-CNT/SiC foam 190 1 2.5 0.72 998 75 113 8

N-CNT 190 1 2.5 0.32 91 75 205 8

N-CNT/SiC 190 1 2.5 0.32 95.8 74.1 100 9

N-CNT beads 210 1 2.5 03 99.1 61.6 47 10

OGFs-16 250 1 2.5 0.1 98 86 79 11

Y -ALO; 240 0.5 0.25 10500 100 93 140 12
(ml.g-l.h-l)

CeO,-R 220 0.5 0.25 10500 100 100 150 13
(ml.g-l.h-l)

CUS-MIL-100(Fe) 190 0.5 0.25 6400 100 100 171 14
(GHSV)

Ti0,-CNT16% 200 0.44 0.22 35000 98.3 995 &4 15

(GHSV)
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