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Catalytic Performance of MoVBIiTeO/ SIO; for Sdective
Oxidation of Propane to Acraolein
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(1 State Key L aboratory of Physical Chemistry of Solid Surfaces, Department of Chemistry and Institute of Physical
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Institute of Research on the Structure of Matter, The Chinese Academy of Sciences, Fuzhou 350002, Fujian, China)

Abgtract : A series of MoVBIi TeO/ SO, catalyst samples with different Mo/ V ratios were prepared by the im-
pregnation method. The catdyst structure, reducibility , and acidity were characterized by XRD , Raman , XPS,
TPR, and FT-IR techniques, and the catalytic performance of the catdyst for selective oxidation of propane to
acrolein was evaluated. The results indicated that the interaction between Mo and V components modified the
catalyst structure, and the redox cyceof V°* + Mo>* «¥** + Mo®* wasformed. The improvement in the re-
ducibility of the catalyst might be reponsble for the increase in propane converson. The V and Mo components
were repponshlefor B acid and L acid, resectively. When the Mo/ V ratio increased , the amount of B acid de-
creaszed , and the catalyst sdlectivity for acrolein increased. Among the invegtigated catalyst samples, the sample
with a Mo/ V molar ratio of 6 exhibited the best cataytic performance.

Key wor ds: molybdenum ; vanadium; bismuth; tellurium; composteoxide; dlica; supported catayst ; propane;
sl ective oxidation; acrolein

1 2007-10-15. : , , 1978 .
. Td/ Fax: (0592) 2183047 ; Email : hlwan @xmu. edu. cn.
. Te/ Fax: (0592) 2183047 ; Email : wzweng @xmu. edu. cn.

: (2005CB221408) ; (20433030, 20021002, 20423002) ;
(2005HZ01-3) .


https://core.ac.uk/display/41343354?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

410

29

20
80 ,
(1, Mo-
Bi TeO/ SO, ,
(23] MoBi TeO/ SO, v
, Mo/ V
MoVBi TeO/ SO, ,
, XRD , Rar

man, XPS, TPR  FT-IR

1
1.1
MoBiO/ SO; (n(Bi)/ n(Mo) =5%)
[3]. ( n(Mo+Bi)/ n(S)
)  6%. MoVBiTeO/ SO,
n(Mo+V) n(Te) n(Bi) =1 0.05
0.05
(AR, ). 2 mol/ L :
SO, ( ) 5h, 80 ,
600 2h, MoVBiO/ SO
(AR, ) :
MoVBiO/ SO, 5h, 80 :
600 4h, MoVBi TeO/ SO,

( n(Mo+V +Bi+Te)/ n(9)

) 6%. MoO/ 90, VO/SO,
, 80 , 600 4h,
( n(Mo)/ n(S) n(V)/ n(9)
) 6 %.
1.2
(¢6 mm) ,
100 mg. n(CszHg) n(O2)

n(Nz) =1.2 1 4, 7200 ml/ (g-h).

GG 950 (
) . Al,O3
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120
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BET Trigtar 3000 ,
- 196 N2 . 300
2 h. XRD Rigaku Rotflex D/
max-C X ,Cu K (A =
0. 154 06 nm) , 40 kV 30 mA

7°/ min. Raman Renishaw UV-Vis
Raman System 1000

5 mw, CCD

He-Cd A =325 nm) ,
. XPS Physcal Bectronics
PHI Quantun-2000 ESCA ,
Cls(E,=284.6¢V)
TPR- (TCD )
(20 mg) 100 20 %6080 %
N> (20 ml/ min) 30 min,
5 %H,-95 %ATr (20 ml/ min)
: (10  /min).
PE Spectrum 2000 FT-IR
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16 . O, 400
, 1h, 150
. 100 15 min
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Mo/ V , MoVBIi TeO/ SO, , Mo/ V
n(Mo)/ n(V) <6 ) , n(Mo)/ n(V) =6 , MoVBi TeO/ SO,
\% : ( 9.7%).
1
Table 1 Catdytic performance of different catdyst samplesfor sdective oxidation of propane to acrolein
Sdectivity (x/ %) SA
le n(Mo)/ n(V) A/ (m¥% X(CsHg)/ % Y (Acr)/ %

Samp (Mo)/ n(V) A/ (m%g  X(CsHg) Ao CiHs  CO,  Cin  Oxy (Acr)/ % @ mol/ (m*9)
VO/ 90, - 240 34.0 0.3 30.4 61.9 8.6 1.0 0.2 -
MoO/ S0, - 150 19.7 9.8 20.8 56.4 11.4 4.4 1.9 -

MoBiO/ SO, - 133 17.4 19.6 16.0 54.1 8.9 1.4 3.4 -
MoBi TeO/ SO, 00 158 12.9 39.6 10.4 34.3 6.4 1.8 5.1 0.32
MoVBi TeO/ SO, 8 137 26.7 28.4 9.4 49.4 13.9 0.4 7.6 0.75
6 93 33.9 28.5 11.4 44.6 12.4 0.7 9.7 1.41

4 89 35.6 24.8 10.8 47.1 14.8 0.8 8.8 1.55

2 117 34.9 16.7 14.9 51.8 16.5 1.2 5.8 1.16

VBi TeO/ SO, 0 240 34.6 10.4 25.9 51.7 15.4 0.6 3.6 0.56

Resction conditions: feed compostion n(CzHg) n(0,) n(Nyp) =1.2 1 4, GHSV =7200 mi/ (g-h) , m(cat) =100 mg,8 =550
Acr — acrolein; COx— CO, CO;; Ci.— CHy, CHg, CoH4; Oxy — PrOH, Me,CO, MeCHO; SA — gedific activity.

1 \ MoBi TeO/ SO,
Vv ) n(Mo)/

‘ V,04
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MoO3 (JCPDS 005-0508) . 1 MoVBITed/ SO, XRD

Fig1l XRD patternsof different MoVBi TeO/ SO, samples
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3 MoVBi TeO/ SO,
g XPS . . n(Mo)/ n(V) =4
~ 516.6 eV ., 515.9eV ,
ViV 2pgs,
\VAMMEEAVARS Mo/ V AVad
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£ . n(Mo)/ n(V) =8 Vi
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- 2k 1 IR 1 | I 1 . 1 1 J
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2.4 XPS b

2 MoVBi TeO/ SO, 3 MoVBiTeO/ SO, XPS
XPS . , Mo 3ds2 Ep, = 232.2 Fig3 XPSprofilesof different MoVBi TeO/ SO, samples
232. 4 eV.  M0O, Mo 3dy, Ep=229.6 n(Mo)/n(v): (1) 8, (2 6. (3) 4. (4 2. (5 0
eV, Mo°* Mo®* Mo3dy, Ep V 2pa2 ,
232.0 232.6eVI. Mo Ve ( ). 3

MoOs , , Mo/ V , \Val
Mo 3ds,  Ep . n(Mo)/ n(V) =4 , Vv**

. Bi 4fy, E,=159.4 159.1¢eV,
Bi**11° Te3dy, E,=576.0 576.5eV,

a1 3 MoVBiTeO/ SO, VAl
N
Te [ ]- Vv 2 P3s2 Ep, = 516.6 516.9 Table 3 Reative concentration of V** in different
ev. , V205 VO, V 2p3» Ep MoVBi TeO/ SO, samples
[12] n(Mo)/ n(V) 8 6 4 2 0
S17.1 516.0 eV v x(V**)/ % 0.18 0.31 0.40 0.25 0.17
Vo , XRD Raman
2 MoVBiTeO/ SO, XPS 2.5
Table2 XPSresutsof dfferent MoVBi TeO/ SO, samples 4 MoVBi TeO/ SO,
n(Mo)/ n(V) B &V HrTPR . , MoO/ SO, 500,
Mo 3dg» V2p3/2 Bi Af 75 Te 3dg»

o 232.4 — 159. 4 576.5 662 741 3 : 2

8 232.2 516.8 159.2 576.1 MoO; -MoO,, 1 MoO, —Mo!*!,

6 232.2 516.6 159.2 576.2 VOI S0, 590 1 '

4 232.3 516.6 159. 1 576.0 o 34 [14] _

2 232.2 516.8 159.2 576. 4 \AE . VBiTeO/ SO, 539

0 - 516.9 159.3 576.3 590
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Table 4 IR peak areaof pyridine adsorbed on different
MoVBi TeO/ SO, samples

n(Mo)/ n(V) Pook are L/B
1542 cm Y(B) 1451 cm (L)
0 0.08 0.29 3.63
2 0.08 0.51 6.38
4 0.07 0.71 10.0
6 0.06 0.92 15.3
o 0.03 0.96 32.0
XRD, XPS Hy- TPR , Mo-
Bi TeO/ SO, V ,
Mo
V b
MoVBi TeO/ SO,
Mo \Y
(Mo®*/ Mo®>* 0.3 eV, V,0s/
VO, 0.96 eV) ,
MoVBi TeO/ SO, , Mo
V b
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