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Effect of Te on SHective Oxidation of Propane to Acrolein
over MoPO/ SO, Catalyst

LIN Hong, YI Xiaodong, HAN Zhisan, HE Yiming, HUANG Chuanjing,
CHEN Lugian, WENG Weizheng, WAN Huilin ~

( Department of Chemistry, State Key L aboratory for Physical Chemistry of Solid Surfaces, Institute of
Physical Chemistry, Xiamen University, Xiamen 361005, Fujian, China)

Abgtract : Efect of Te on the catalytic performance of the MoPO/ SO, catayst for the sdective oxidation of
propane to acrolein wasinvestigated. The MoPO/ SO, catalyst exhibited high sdectivity for propene, which was
a possble intermediate for the formation of acrolein. The addition of Te to the catayst enhanced the converson
of propene to acrolein. The catalysts MoPO/ SO, and MoPTeO/ SO, were comparatively characterized by N, ad-
rption, XRD , Raman spectrosoopy , XPS, Hx> TPR, pulse reaction of propane, NHz- TPD and Py-IR. The re-
sults showed that the addition of Te to the catalyst reduced the surface area, but it enhanced the gecific surface
acidity and improved the reducibility of the supported catalyst , and the performance of the catayst for propane
converson was improved at the same time. Te might be favorable toa-H abstraction of propene and/ or oxygen
insertion into allylic gecies.
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Te Table 3 Yedific surface area and specific activity of the catdyss
Catalyst Agerl (m? / (10" 8 mol/ (s m?
a-H . , Te V! ger! (M7 Q) r/ ( mol/ (s m9))
MoPO/ SO, 221 1.96
,COy . , MoPTe,0/ SO, 162 2.38
Te , Mo PTe30/ SOZ MoPTes0/ SO, 84 4.14
MoPTesO/ SO, 65 4.81
1 MoPO/SO; MoPTe,O SO, 2.4
XRD ( ) , Mo PO/
Table 1 Catdytic performance of MoPO/ SO, and MoPTe,O/ SO,
catadystsfor sdective oxidation of propane to acrolein S0 MoPTe.O/ SO D =200 40
X (C3Hg) Sdectivity (% SO ,
Catdyst 3Hs, . y (%) 2
% CsHs Acrolein CO, Crack® Others”
MoPO/ SO, 23.3 28.2 13.7 55.8 0.5 1.8 25 Ra
MoPTe,0/ 90, 20.8 8.5 29.2 61.3 0.4 0.6 ’ man
MoPTe;O/ SO,  18.7 2.1 34.9 622 0.6 0.1 1 . MoPO/ 90,
MoPTesO/ SO, 16.8 1.8 34.6 63.0 0.4 0.2 MoPTe, O/ SO, 850 (V (Mo- O- Mo))

Reaction conditions: 500 , n(C3Hg) n(02) n(Ny)) =11 4, A

flow rate 15 ml/ min, catdys 0.1 g. 980(\) (M0=O)) cm '

2 Ethylene + methane. (9] \

® Propand + acetone +forma dehyde + acetal dehyde. . Te ,850
The nolar ratio of Mo P 9 of dl catdystsis3.5 5 100.

980 cm™ !
2.2 , Te ,Mo- O- Mo
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Table 2 Catdytic performance of MoPO/ SO, and MoPTe,O/ SO,
catadystsfor sdective oxidation of propene to acrolein
CzH ivi 9
Catalyst X (C3He) : Sdectivity (%) ST L s
% Acrolein  COyx  Crack  Others 400 600 800 1000 1200
MoPO/ SO, 30.7 44.9 442 0.6  10.3 Raman shift (cm™)
MoPTe,O/ SO, 62.2 69.2 26.9 1.9 2.0
MoPTe;O/ SO, 90.6 71.5 27.5 0.9 0.1 1 MoPO/SO;  MoPTe,0/ SO, Raman
MoPTesO/ SO, 90.2 68.2 30.2 1.4 0.4 Fig1l Raman gectraof MoPO/ SO, and MoPTe,O/ SO, catdysts
Reaction conditions: 500, n(CsHg) n(02) n(N) =1 1 (1) MoPO/ SOz, (2) MoPTe0/ SO,
10, flow rate 40 mi/ min , catdyst 0.1 g. (3) MoPTe;0/ SO, (4) MoPTe:0/ SO,
2.3 2.6 XPS
2 Te3d XPS . Mo XPS
3. ,MoPO/ SO, Te C ) , Te ,
Te Mo ) 232.8 eV,
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Temperature (C)
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