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Fig.1 The synthetic route of the Co,Si@ C catalysts

via microwave-assisted method
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Fig.3 TEM images and particle size distributions of Co,Si@ C sample
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Fig.4 XPS profiles of Co 2p (a) and Si 2p (b) of Co,Si@ C

XPS 15%[&, 75 778.3 F11793.4 eV 43 5B T Co 2p,,
il Co 2p, W, ATIHJE T Co,Si. FILFEIN;, RMEK
FNAPTE I, DL 2SRRI A R A T A 5 R
B A SRR AR L SR, i T RE AR &R
T EA, SBIE 779.9 F1795.3 eV AL WELH| T
CoO, [y [RI L, HEAEFIZE A 2 A/ 7E AU
SR T EIRIEIE. Si () XPS i B WKl 4b s, fi

T 98.4 eV ALMYIERT IH)E T Co—Si 8, i —P KW
REACESDTE R, [FIRT, 2 F 101.5 eV By I & T 5
ALY Si-0, 1. ZE TR, XPS RAFLEFIEL T
RATHENHHI 5 T Co,Si@ C k7.
2.4 Co,Si@C WFLEM S

# 1 J& Co@ C HIAF Co,Si@ C fEALFI 1L 4GS
SRR GE. K5 B/R T Co@C Al Co,Si@ C

% 1 Co@C 0 Co,Si@ @ C LT FE S
Table 1 The structural and chemical properties of the Co@ C and Co,Si@ C samples

Sy d V eso H N Co Si
Sample
/(m* - g™ /nm /(em® - g™") Content/ % Content/ % Content/ % Content/ % Content/ %
Co@ C 197.2 2.45 0.24 44.19 24.10 1.95 29.76 -
Co,Si@ C 116.6 3.19 0.19 32.65 18.66 1.41 21.19 26.09

AL N, PR IR EE 2R, 25 IR Co,Si@
CHEAERI M LRI AN 116.6 m* - ¢, FLIER
3.19 nm, F&H Co,Si@ C LTI A A-FLA R Frh
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B SRR ARG, PR R AR IR T & T RO, HAL
AR, S Tl T4 P BOE R AL G 2 10 25
Rl IR A SO GREACIAS  FRE Y, S5 R

7R Co,Si@ CHEALFIAY Co M 21.19% , BB
T IR A 1 AR AR ). AR Co, Si Tt
BHIISRE S RN 10.60% , SR HES2Br A ik & &
4 26.09% , i1 5 EERIE T/ R AR ALY, 25
5 XPS FAFLE R 5 HbAh, A WU b7 R B
fiff el A v A T — 1 JC o TP RE B TR
.
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Fig.5 Nitrogen adsorption-desorption isotherms at =196 °C (a) and corresponding pore size distribution curves

(b) of Co@ C and Co,Si@ @ C samples
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Fig.6 The scheme of hydrodesulfurization of dibenzothiophene
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Table 2 The reaction results of intermetallic catalyst for the HDS

Catalyst Loading/ % Temperture Subetrate Conversion Selectivity/ %
(Percent weight) /€ /% BCH BP CHB  THDBT

Co,Si@ C 51.8 340 DBT 45.7 20 68.8 9 1.2

CoSi, " - 340 DBT 26.3 0 96.6 33 0.1
Co/Si0, ™" 5 400 Thiophene 45 - - - -

CoB"?* 13.4 240 Thiophene 12.7 - - - -

Co, P!’ - 340 DBT 11 2 40 22 30
Co,P/Si0,™’ 15 340 DBT 18 2 69 13.5 6.5

Mo, G/ - 330 DBT 61 - - - -
Ni-Mo, G’ - 330 DBT 96 - - - -

Co,Si@ C fi#{k DBT i HDS ' DBT A9 %% {b K 1H i
B AR A A ). [, BT REE T3 A,
Co,Si@ C AL H (%) J5 - 19 JLAnT 45 4 T L 445
M SHAT LB, $& T AE Ak 46 1k 7R b 4 R
%R, BRI R, 25 T Co,Si@ C 1k
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Fig.7 Conversion of DBT and selectivity to products over Co,Si@ C catalyst with different temperature (a) and contact time (b)
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AN 7= ) 1 3 5P Bt 2 kB 1) ( 1.26 ~ 7.58 min)
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=, AT I AR O T AR SO AT, B
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BF, FAb2Rik 45%. WIEITh AT LIE 1, B8 2 42 fl B
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Synthesis of Co, Si@ C and Its Catalytic Performance
in the Hydrodesulphurization of Dibenzothiophene

ZHANG Liang-liang' , WANG Lei’, CHEN Xiao’", LI Chuang’,
MA Bao-jun’, LIANG Chang-hai**
(1. College of Chemistry and Chemical Engineering, Jinzhong University, Jinzhong 030619, China;
2. Laboratory of Advanced Materials and Catalytic Engineering, Dalian University of Technology
Dalian 116024, China;

3. State Key Laboratory of High-efficiency Utilization of Coal and Green Chemical Engineering,
Ningxia University, Yinchuan 750021, China)

Abstract; Co,Si@ C catalyst has been rapidly synthesized via a microwave-assisted pyrolysis route and applied for
the hydrodesulphurization of dibenzothiophene. The synthesized Co,Si@ C catalyst was analyzed and characterized
by X-ray diffraction, X-ray photoelectron spectroscopy, transmission electron microscopy-energy and nitrogen ad-
sorption-desorption. Co,Si@ C catalyst possesses an ordered and uniform mesoporous structure, high cobalt content
(21%) , high specific surface area (117 m> + g”') and small nanoparticles (8~12 nm). Owing to the strong modi-
fication of structure and properties by silicon, the nanoparticle size effect, and high cobalt content, the Co,Si@ C
catalyst exhibited good activity and high selectivity to DDS under mild reaction conditions (340 C and 3.0 MPa)
in which the selectivity to diphenyl (BP) is more than 60%.

Key words: microwave; cobalt silicide; hydrodesulphurization; dibenzothiophene



