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Abstract : The sdective oxidation of propane to acrolein over the MoPO/ SO, catdyst has been studied. MoO/
S0, exhibitsonly activity for the oxidative dehydrogenation of propane to propene. The propane converson and
acrolein sdectivity are evidently increased by the addition of P to MoO/ SO,. The cataysts were characterized
by XRD, Raman spectroscopy , H> TPR, NHs-TPD and FT-IR spectrosoopy. The XRD and Raman results
show that crystaline MoOs is dominant on the dlica supported molybdenum oxide catalyst , while polymol ybdate
ecies are present on P-doped catalysts. Compared to the P—O —P stretching vibration at 905 cm™*in PO/
S0, , the P-doped sample exhibits the Raman band of the asymmetric PO, stretching mode at 1 085 cm™ .
Therefore, Mo —O —P bonds are likely to be formed on the P-doped catalyst , and the active dtes are ilated by
the phogphorus in MoPO/ SO, , preventing the growth of crystalized MoOs;. These changes in structure and
thus the improvement in reducibility of the MoPO/ SO, catalyst may be respongble for the increase in propane
converdon and acrolein selectivity. Furthermore, the results of FT-IR gpectroscopy of pyridine adsorption and
NHs TPD show that both Bronsted and Lewis acid steson the surface of the P-doped sample are stronger than
those on MoO/ S0O,. These suggest that the addition of phosphorus modifies the surface structure and enhances
the surface acidity of the supported catayst , thusimproving the behavior of the catayst.
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10 : MoPO/ 90, 771 -
1 MoO/S0,,PO/SO, MoPO/ SO,
Table 1 Sdective oxidation of propane to acrolein over MoO/ SO, , PO/ SO, and MoPO/ SO, catdysts
Convergon Sdectivity (%)
Catayst t/

of CsHs( %) CsHe ACR PA+AT Co, AD+MT Crack

MoO/ 90, 450 1.2 76.1 - - 23.9 - -
500 3.3 69.3 - 3.4 25.2 - 2.1

550 8.7 47.9 - - 42.1 5.4 4.6

PO/ SO, 500 - - - - - - -
MoPO/ SO, 450 11.7 50.4 14.7 4.6 25.9 2.3 2.1
500 30.2 30.3 19.8 7.0 32.1 4.8 6.0

550 36.8 22.6 8.5 — 54.4 8.2 6.3

Reaction conditions: 500

ACR: acrolein, PA + AT: propand + acetone, COy

, C3Hg O, Nonolar ratio=1 1 4, flow rate=25 ml/ min, catdys 0.25 g.
: CO+CO;, AD + MT: acetddehyde + methanol , crack: C,H, + CH,.
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Table 2 IR bands and rdative intensgty of pyridine adoorbed on MoO/ SO, , PO/ SO, and MoPO/ SO, catdyss
Postion (cm™ %) Peak area Ao A LB
Catalyst LPY( 10) LPy( 100 BPY( 100 *oE
150 300 150 300 150 300 LPy( 19y BPy(V 100 150 300
MoO/ SO, 1451 1451 2.18 0.26 0.09 0.02 0.12 0.22 28.1 15.1
PO/ SO, - - - - 0.50 0.08 - 0.16 - -
MoPO/ SO, 1451 1453 1.12 0.36 0.86 0.41 0.32 0.48 1.5 1.0

L Py 19 : vibrationd mode of L ewis ste coordinated pyridine 19b; BPy (V 195) : vibrationa mode of pyridinium ion bonded to Bronsted ste 19b.
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