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Development of ?raphite_intercalgted molybdenum sulfide nanosheets and their
ultra-deep desulfurization reaction

SHIRAI, MASAYUKI
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Molybdenum sulfide nanosheets were prepared between graphite layers

(MoS2-GIC) by heat-treating a mixture of graphite and molybdenum chloride, followed by
sulfurization. Transmission electron microscopy images revealed that MoS2-GIC has a few atomic
layers of molybdenum sulfide nanosheets with a width of more than 100 nm, with their basic planes
parallel to the graphite layers. MoS2-GIC showed a higher rate constant ratio of naphthalene
hydrogenation reaction and dibenzothiophene desulfurization reaction, and a higher HDS activity per
molybdenum edge atom than a graphite-supported molybdenum sulfide catalyst, which was prepared by an

impregnation method and sulfidation treatment.
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TOHEALEY 77 L ORAIZ L ViTo 7o, BenEl~ofikt Y 77> (IV) (Fujifilm Wako,
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FAELTWAZ EREND, ZNE3BLICABORILEY 75 U EDERIFEYS T 5,

Fig.4 5MoSx-GIC & TEM &
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Fig.4 5MoSx-GIC @ TEM &
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M DOFE S %277, 5BMoSx-GIC @ Mo-Mo Bz 4% 1% 5Mo/Gmix @ Mo-Mo O LV k& <,
5MoSx-GIC DHALEY 77 o DA N LY ZRICHFANCHER > TeiEE G L T D 2 ENRS
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Table 1 EXAFS Curve-fitting

5 N B ) e Efrs | 55 EEEE/ nm
o i1 —— MoSx-GIC
£ 20 A Mo-S 6 0.242
% H “, ——  MoSx/Gmix MoS2 .
£ Pl Mo-Mo 6 0.316
£ ' Mo-S 5.4 0.241
2 5MoSx-GIC
8 Mo-Mo 2.9 0.316
_ Mo-S 3.2 0.240
2 5MoSx/Gmix

Mo-Mo 1.1 0.316

R/ 10* nm

.6 EXAFS Fourier transform
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MoS2-GIC 3 LT MoSe/Gmix I LA F 7 % Ly KBIUKIE., BEIRURU Y F A7 -0k
(VBRI D SRR E B4 &+ Db % Table 2 12777, MoSe-GIC IZE & H 72 ¥ MoS2/Gmix KL
D HEWIHLRIME 2R LTz, 72 EXAFS 22545 54072 Mo-Mo EEfi# &k v R 7=Hifbt Y 7
T D edge 7yEUE (Hensen et al., J. Catal 199 (2001) 224, Shido et al., J. Phys. Chem. B
102 (1988) 8426.)) % & LT edge site mA HFEE 5 & edge site H7- V) OBLARIGMEIE MoSe-
GIC OB\ NZ ERRE T,

Table 2 &PEDEL#R

. HEEH 102 0T TyYYy oER
Eb ) Knps/k IVvONEE
HDS HYD | ooy = |/h(mol 100g)*
5MoSX-GIC 3.03 2.12 1.43 0.53 116
5MoSX/Gmix 238 1.87 1.27 0.75 0.71

FAbe ) 75 v kE A BEERICIWATICR L 72 MoSe-GIC OFF#IZ L) L7=, MoS2-GIC T
IEHAEE Y 77 V8O basal site IZEEAEICHEE I, edge site MELAICEM L TVWDHZ & T
AtV 77 N BRI HEF STV D MoSo/Gmix K 0 & i@ W IRAR IS 7R L=,
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