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Abstract: A series of porous molybdenum-titanium oxide (Mo-TiO,) were prepared by mutual support of MoO;
and TiO,, and the resulting structural transformation with calcination temperature was also studied in the present
study. The as-prepared samples were characterized mainly by XRD, BET, FESEM, and TG/DSC. When the cal-
cination temperature was lower than 600°C, MoO; can maintain solid state. Mesoporous Mo-TiO, with surface
area of 182 m%/g was obtained via mutual support of MoO; and TiO,. The oxide loaded by more well-dispersed
MoO; possessed significantly better hydrodesulfurization performance than that prepared by impregnation did.
As MoO; was fused at above 600°C, “self supported effect” was disappeared and the porous structure of Mo-TiO,
collapsed finally.
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Table 1  Structural data of various porous molybdenum-titanium oxides

Samples Crystalline phase CrysFaIIine particle Surfage irea Pore vgll{rpe Avgrage pore MoO;
size / nm* / (m*.g™) / (cm®.g™) size / nm content / %
Titanate derivate Amorphous / 234 0.17 3.2 /
Tio, Anatase 8.6" 103 0.20 5.9 /
Mo-TiO,(400) Anatase 4.7 182 0.14 3.7 16.1
Mo-TiO,(500) Anatase 624 173 0.21 4.9 14.0
Mo-TiO,(600) Anatase/rutile 1414 19.3R 39 0.16 14.1 9.2
Mo-TiO,(700) Rutile 19.0R 7.0 0.03 / 2.9
Mo-TiO,(800) Rutile 21.5R 3.2 <0.01 / 2.5

a: The crystalline particle size of anatase and rutile TiO, of composites are calculated by Scherrer equation®. “A” remarks the particle size of ana-

tase TiO, while “R” remarks the particle size of rutile TiO,
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Fig. 1 N, adsorption-desorption isotherms (a) and pore size distributions (b) of porous Mo-TiO, with different calcination temperatures
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Fig. 2 FESEM images of porous Mo-TiO, calcined at different temperatures
(a) 400°C; (b) 500°C; (c) 600°C; (d) 700°C; (e) 800°C



55 11 3 IR, A5 ZAUHERSE AL B SO 6 S LS H e A2 1201

200
I-—-._.___________. .

160 - —m— MO-II-I():[.\‘]
~ —B—TiO,
‘on
E 120} 5
E I —
S ]
7] 401 \

0 . W=———0g

1 L | L 1
400 500 600 700 800
Calcination temperature / C

K3 R BR H4 Mo-TiO, A1 TiO, b T AR (1 Eb 4t
Fig. 3 Comparison on the surface area of Mo-TiO, and TiO,
calcined at different temperatures

FTi/l, E SCHE Mo-TiO, 1 HE 3 AR A T4 1] i
JERHIR) TiO,, XWX T 600°CIH, HIZHEXHA
&/ E R ANOE RS & S DS

K 4 R T ANE 2 £L Mo-TiO, 1) In & e 1 s
i . WEPT7R, Mo-TiOo(400)7 I H T 5 A 1)
AMitnvine, 3 DBT # 1k %4 80%, Mo-TiO2(500)
) DBT % 1k % ik 3| 62%, Mo-TiO,(400) Al
Mo-TiO,(500) # ZH fi A4 A4 BL 1 0 20 B B E A 2
LT B A H SCHE ) 1) 6] B R (control sample),
1L DBT #10FAL N 48%, 1XF %5 Mo-TiO,(400)
H1 Mo-TiO,(500) Py 20 f4 A6 A4 A7 B i 1) LE 2K 1
BT 5K o e 1) BE TR AR AN AT DA 4 B 22 116 s 2 3¢
T, T LA fE R 2 S P T 24, g 1
7N, PIFE I MoOs & 38 i T 0k EEAE il o btk v 0,
HEACARL L R RIS, W PEdL oy SR/, ik 3
5 N = R A = =S =TI B o <O ]
Mo-Ti02(600) . Mo-TiO,(700) fI Mo-TiO2(800) [f]
DBT # AL Z A% T X LR A

100 O 160
- \ —O+ Surface area of sample
O

= 80

= Q120
=[] M £
o 60F =
— o ~
s | 180 3
=] o
2 40} :
= | i s
1 M -

0 (

400 500 600 700 800 Control

sample

Bl 4 A Z LSRR LRSS I in U e ok fe
Fig. 4 Hydrodesulfurization performance of various porous
Mo-TiO,

2.2 JEIRIEXMFLEMBIE IS i

TEZHUE DL, MR LG 2 i B 2 Bl A 2 1
SR (R AR T R AR AR, DR R 2D BT R
B B 2% 1 2 AL R R i Ak S50 . 15
7k Mo-TiO,(400)F1 Mo-TiO,(500)7F 26=25.3°.37.8°.
48° KA = AN IS AT I, X R 2 BLEKT TiO,
[1](101). (004)#1(200)#n1HI(JDSC: 21-1272), XK H]
PR AR B P ) TIO, h BLER T A . fE
Mo-TiO,(600) H (1) B A A iF e U vy 39 5, H 0 58
N, UL TiO( W & 1) 8 Mo-TiO,(400) F
Mo-TiO,(500) & A i ki AE 4, R 1 ik )RS3
P 2E . JbAk, 7F 26=27.4°, 36.1°. 41.2°
A1 54.3°4b BT DA 4 21 A A IR K E 4E 1§ (JDSC:
21-1276), K WLE Mo-TiO,(600) | £ it b k4 T
B 1 20 A IS . AR AR Al st Bk
A1) o 20 A A A 2 R BLER R ORI A FLS S TR T 4
LA, IXfERE TR 2 ) FESEM H Mo-TiO;
(600, 700, 800)FF i th BL A RLIE A LG M IR K. Bt
AW ) < 20 A0 (R 5% i s 30 TiO, LR AR SR T
W R, X AR T Mo-TiO,(600) 1) Lk i f
AR ZAK T Mo-TiO,(400)F1 Mo-TiO»(500). i
WS R O UEM], KRR S AT AW & ) Tio, A
A AR A R e v, BT M A 40 A A I
AR 3 8 ] ik 800 °C PO fH A A St 45 R R
Mo-TiO, MIFEARIR A 600°C, 24R5 B ik —
LTS, AE Mo-TiO,(700)F1 Mo-TiO,(800) ) XRD
Bl RE LS B G20 A B TiO,. AR, AL
Yk TiO, AR B I B 5 MoOs 1 %, LT 2Lt
FOHESA A MoOs IR E .

Wikl 6 iz, 1F 26=12.8°. 23.3°, 25.7°. 27.3°,
33.7°F1 39.1°Kb 1) H IR SRAT S U, 43 S Y IR A OE

* . Rutile
# . Anatase

Intensity / (a.u.)

10 20 30 40 50 60
20/ (%)

KI5 AR el B2 46 22 FLEHER S AL M) XRD &%

Fig. 5 XRD patterns of porous Mo-TiO, calcined at different
temperatures

(a) 400°C; (b) 500°C; (c) 600°C; (d) 700°C; (e) 800°C
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