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Abstract: A series of MoV BiTeO/SiO> catalyst samples with different Mo/ V ratios were prepared by the im-
pregnation method. The catalyst structure, reducibility, and acidity were characterized by XRD, Raman, XPS,
TPR, and FT-IR techniques, and the catalytic performance of the catalyst 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 cycle of V" + Mo™ «¥*" + Mo® was formed. The improvement in the re
ducibility of the catalyst might be responsible for the increase in propane conversion. The V and M o components
were responsible for B acid and L. acid, respectively. When the Mo/ V ratio increased, the amount of B acid de
creased, and the catalyst selectivity for acrolein increased. Among the investigated catalyst samples, the sample
with aMo/V molar ratio of 6 exhibited the best catalytic performance.
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Table 1 Catalytic performance of different catalyst samples for selective oxidation of propane to acrolein
Selectivity (x/%) SA
Sample n(Mo)/ n(V) A/(m?* X (C3Hg) / % Y(Acr)/ %
p (Mo)/n(V) Al(m¥g) X (CHy) R s e e (E L B
VO0/Sio, — 240 34.0 0.3 30.4 61.9 8.6 1.0 0.2 —
MoO/ SiO, — 150 19.7 9.8 20. 8 56. 4 11.4 4.4 1.9 —
MoBiO/ Si0, — 133 17.4 19.6 16.0 54.1 8.9 1.4 3.4 -
MoBil eO/ SiO, oo 158 12.9 39.6 10. 4 34.3 6.4 1.8 5.1 0.32
MoVBIiT 0/ Si0, 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
VBiTe0/ SiO, 0 240 34.6 10. 4 25.9 51.7 15.4 0.6 3.6 0.56
Reaction conditbns: feed composition n(C3Hg): n(0,): n(N,)= 1.2: 1 4, GHSV= 7200 ml/(g*h), m(cat)= 100 mg, 0= 550 C.
Acr —acrolein; CO, —CO, CO,; C,_,—CH,, CH,, C,H,; Oxy —PrOH, Me,CO, MeCHO; SA —specific activity.
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Fig2 Raman spectra of different MoV BiTeO/ SiO, samples
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Table 2 XPS resuls of different MoVBiTeO/ SiO, samples
Ey eV
n(Mo)/ n(V) Mo 34 V2 —
0 3ds/2 Py2 Bi 4f 72 Te 3dy»

oo 232.4 — 159. 4 576.5

8 232.2 516.8 159.2 576. 1

6 232.2 516.6 159.2 576.2

4 232.3 516.6 159. 1 576.0

2 232.2 516.8 159.2 576.4

0 — 516.9 159.3 576.3
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Fig 3 XPS profiles of different MoV BiT e0/ S10, samples
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Table 3 Relative concentration of V** in different
MoVBiTeO/ SiO, samples

n(Mo)/ n(V) 8 6 4 2 0

x(V¥)/%  0.18  0.31 0. 40 0.25 0.17
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Fig 4 H, TPR profiles of different MoV BiTeO/ SiO, samples
n(Mo)/n(V): (1) o, (2) 8, (3) 6, (4) 4, (5) 2,
(6) 0, (7) VO/SiO3, (8 Mo0/SiO;

Bi Te s
MoV BiTeO/ SiO; ,
VBIiT e0/ SiO2
=2

n(Mo)/n(V)

, 7122 C
MoO3 n(Mo)/ n(V) =
4 483, 551, 643 744 C 4
Mo/ V ,
, (483 ©C) ,

2.6 FLIR
5 M oVBIiT eO/ Si0,

. . VBiTe0/Si0»

L (1451, 1612cm™") B

(1542 em™ M1, Mo/ V \
1542 em™ ! , 1451
1612 cm” " , L

L (1451 cem )

B (1542 em™ ') ,
4. X Mo/ V . L/B

L . , Mo L

Absorbance

2)

(1)

1 1 1 1 L

o dbibod 1 1 i
1700 1650 1600 1550 1500 1450 1400 1350 1300

-1
o /cm

5 MoVBiTeO/ SO,
Fig5 FT-1IR spectra of pyridine adsorbed on different
MoVBIT e0/Si0, samples at 150 C
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Table 4 IR peak area of pyridine adsorbed on different
MoV Bil' €O/ SiO; samples

Peak area
n(Mo)/ n(V) L/B
1542 em™ Y(B) 1451 em™ (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
oo 0.03 0.96 32.0
XRD, XPS H>TPR , Mo
BiTeO/Si02 v .,
Mo
\Y% s
MoVBiTe0O/ SiO2
Mo \Y%
(Mo™" / Mo™ 0.3 eV, V,0s/
V02 0.96 V),
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