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Fig. 1 XRD patterns of MoO, and molybdenum carbide
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Fig.3 XRD patterns of Mo,C prepared at different carburizing time
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Fig. 6 Effect of carburizing time on DBT HDS activity of
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Carburizing time ; (1)180min; (2)150min; (3)120min

& 6 A[LLE 1, 7E 675 CiB b & HE T,
IS T A B T X ) 5 11 e A A6 A A7) 1) — 2R gy
INE BRI A — 2 B2 . 5380 J5 e Ak B 7] 18 L
PR4F 180 min AHEE, 150 min {fi £ (5 {0 BH A AL TR AE
330 °C S WL I AR I w i S B A 1 1 ik )
T 73.29% MR A T 29 2.5 ASE4r a8, 1 120
min i 55 (1) B A6 40 4 1L 70 (19 2R I e wy HDS 3% P
WK 64.84% JEAK T 296 DT 40 5. SR H R, 1
675 CL LR B AR AL ] 1E R A4 120 min
AN LUK MoO, HiF YR 14 58 4Rk £k AH 1. 19 Mo, C,
PEAL T I A AH 2 —FB 3 MoO, £E1E , b 45 1 il %%
B AL SHAE AL N2 Mo, C T MoO, fE & 14, i H:
TR TFRIEW I BT T 4 D) BH AT A R Y Mo, C
I A B TR R ORAF 150 min 1 180 min B, L 48
AL LR MoO, AT HRAAR 8 4k £k A AH R () Mo, C. 38 24
RARR A SRR A s ], P LA ik 2 361 45 1) Mo, C 4k 741
(2R TR, DN A B 5 w8 3L — 2R IR g my i &0
i S I i P

A Dt P AR 2 TR ) 5 R Bt T R A A ) — 8
FEE M I B 1 P s ) L] T

B 7 o LA FERR AL SR A AL R A il 25 e A o
TE YA SR A AR ) 2 3, ) DL AR R A
R Ak S AR ) — 2R T e My I B AR TG e, DAL 8
x 10" h™ i Jrms Ak A s 3 il 25 A8 sk T S i AR 77
() Z 2RI e I BRI M = 3K S AT A



556 1

BRTTUNGE - 45 AR T A B A AR I S B B RE A R 4385

80

60 -

A Q)
Y@

40

DBT conversion / %
\.\\\
N

20 1 1 1
270 300 330

Reaction temperature/C

B 7 3 SR e Al S zs S ik 40 DBT HDS & 14 (14 51
Fig. 7 Effect of carburizing space velocity on DBT HDS
activity of molybdenum carbides
Space velocity; (1) 6.0 x10°h™; (2) 1.8 x10*h™;

(3) 3.0x10*h™; (4) 4.8 x10*h"
SERIT— B 3 4R Sl R A A S L (T
A - 5% 58, A R CL O ZJal R i AL
PTG, T Ak e B 3 S A AR s T S
AFITF C. O ZI8] Jay &R AL EE B iy AT, 5 | B2 i 45 1Y

B A SR A 0] — 2R ST R i U BB T M 1 T

34 1’

MoO,7E CH,/H, <A h &7 i 2 675 C 85
TARFF 150 min 7] 75 B-Mo, C AL, KI5
(I BT T e, L AE B i BE 330 °C, s )
3.0 MPa, JZ i B 23 2 8 ™ S2I 4518 F i — 2K I
WEWY ISR FE AL FE 5 T 73.29% .

i 3 e T IR B2 198 T o AR U R AR I (] ) S
1, il A8 AL AR AL 7T ) XRD REAEATT S 06 e 2y 34
i, X ERRIER, Le T AR T R, [ B Ak Ak BH A1 AL
g R A BRI A R A B RIS 22, 5
HORIF ey IS R TG PR 0 N R, ARSLIRAS 5
FER R AR AL IR BE R 675 °C.

T IR AL SR S A A T CL 0 Z ]
JRITS LA SN HEAT 1 25 1) Mo, C A Ak 550 1) & o
U/, X6 R T oy i A A T A B A
HEVEFR. H 8 003 B il A A s 3, 23 5 R i &
1) Mo, C it {5 i i 38 K, S O 2R IR Wy fin
ABBRIEPE TR SEI0HA E i B i fb AR 25 D
1.8 x10*h™ HH.

ARRBHERDARELLRE(PA B KF)F
PiE ek

Sk

(1]

(2]

(3]

(4]

(5]

[6]

(7]

(8]

(9]

[10]

(11]

[13]

[14]

[15]

[16]

[17]

Laredo G C, Altamirano E, Reyes ] A. Appl. Catal. A.
Gen. [1], 2003, 243(2) ; 207 ~214

Rodriguez M A, Ancheyta J. Energy & Fuels[ J],2004,
18(3) : 789 ~794
Bataille ¥, Lemberton J L, Leyrit P, et al. Appl. Catal.
A: Gen. [1],2001,220(1-2); 191 ~205

Liu Xue-fen (X]227%), %% 41 (Nie Hong), 5k IR
(Zhang Le) ,et al. Petro. Proce. Petrochem. (A7l
HAET)[J], 2004, 35(7): 1 ~5)
a. Li Da-dong(Z=K4). Acta petrolei sinica ( Petroleum
Processing section) ( A4 M4k (AWM T)) [J],2005,
210(3): 17 ~24)
b. Zhu Quan-li( 4> 7/1) , Zhao Xu-tao(#XJiH¥%) , Zhao
Zhen-xing (X PE2%) , et al. J. Mol. Catal. (China) (43
TAA) [J], 2006, 20(4) . 372 ~383
c. Wang Xiao-hui ( ¥ /NE), Zhang Ming-hui ( 5K B
Y, Li Wei(Z= f), et al. J. Mol. Catal. (China)
(5 THERL) (1], 2006, 20(3) : 267 ~269

a. Javier H,Victor ,Maria T C,et al. Catal. Today[]],
2005,107 : 559 ~563

b. Zhang Jing-cheng( 5 %) , Yin Wen-kui( fZCZE) ,
Shang Hong-yan( F§41.%5 ) , et al. J. Mol. Catal. ( Chi-
na) (A Fhidk) (1], 2008, 22(2) : 148 ~ 152

Choi J S, Mauge F, Pichon C, et al. Appl. Catal. A
Gen. [1],2004,267(1/2): 203 ~216

Mashkina A V. Kinet. Catal. [J], 2003, 44(2) ; 277 ~
282

Hanif A, Xiao T C, York A P E, et al. Chem. Mater.
(17,2002, 14(3):1 009 ~1 015

Patterson P, Das T K, Davis B H. Appl. Catal. A: Gen.
(17,2003, 251(2) ; 449 ~455

LiSZ, Lee ] S, Hyeon T, et al. Appl. Catal. A: Gen.
(17,1999, 184(1): 1 ~9

Costa P D, Potvin C, Manoli J] M, et al. Fuel[]J],
2004, 83(13). 1717 ~1 726

Oshikawa K, Nagai M, Omi S. J. Phys. Chem. B[]],
2001, 105(38): 9 124 ~9 131

Moreno C C, Alvarez M A, Carrasco M F, Fierro J L.
Langmuir[ J], 2001, 17(5): 1 752 ~1 756

Xiao T C, Wang HT, Da J W, et al. J. Catal. [J],
2002, 211(1) .183 ~ 191

Jin Guang-zhou ( #f7~W) , Fan Xiu-ju(#5525), Sun
Gui-da( M K) , et al. J. Inorg. Mater. ( TCHLI Bl2F
#i2), 2007, 22(3) . 504 ~508



486 7 A (1 F22 %

Effect of Preparation Conditions on Dibenzothiophene
Hydrodesulfurization Performance of Molybdenum Carbide

JIN Guang-zhou, ZHAO Ru-song, LUO Yun-qiang, GAO Jun-bin, SUN Gui-da
(' Laboratory of Green Chemistry and Catalytic Materials, Beijing Institute of Petro-Chemical
Technology, Beijing 102617, China)

Abstract; Molybdenum carbide catalysts, prepared by temperature-programmed reaction (TPR) using CH,/H, gas
mixture to molybdenum oxide, were characterized by XRD and BET techniques. The effect of preparation condi-
tions on the catalytic performance of molybdenum carbide for hydrodesulfurization( HDS) has been evaluated using
dibenzothiophene (DBT) as the model reactant. The results indicates that the 8-Mo,C can be prepared by TPR in
CH,/H, mixture to molybdenum oxide at 675 °C for 150 min, and the DBT conversion over the catalyst reaches to
73.29% using 0.6% DBT as the model reactant under the reaction conditions of 330 °C, 3.0 MPa and space ve-
locity 8 h™'. Tt is found that raising the carburizing temperature and increasing the carburizing time in preparation of
molybdenum carbide decreased the BET surface area and aggrandized the carbon deposited on the catalyst surface,
so reduce the DBT HDS activity of the catalysts. It has also been found that the topotactic reaction of C and O was
favorable and the DBT HDS activity of Mo,C was markedly promoted. The suitable carburizing space velocity is 1. 8
x10*h™.

Key words: Molybdenum carbide; preparation; characterization; dibenzothiophene; hydrodesulfurization



