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Effect of Redox Properties on Selective Oxidation of Propane
to Acrolein over Molybdate- Based Catalyst
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(1 State Key Laboratory of C1 Chemistry and Technology, Department of Chemistry, Tsinghua University,
Beijing 100084, China; 2 State Key Laboratory of Physical Chemistry for Solid Surfaces,
Department of Chemistry, Xiamen University, Xiamen 361005, Fuyjian, China)

Abstract: The Ago.3MoPa60x and Cea 1A g0.3MoPo.60y catalysts were prepared and characterized by XRD,
TPR, LRS, XPS and EPR techniques. And the catalytic performance of the catalysts for selective oxidation of
propane to acrolein was studied. The results showed that the higher propane conversion with higher selectivity
for acrolein was obtained on Ceq 1A go.3MoPo 60, catalyst. In addition, the possible intermediates, propene and
propanol, were favorable for the transformation to acrolein on Ceo. 1A go. 3MoPg. 60, catalyst. After Ce was doped
in Ago 3MoPo.60x, the CeO2 and Ce2MoOs6 could be measured. The addition of Ce to Ago.3MoPo.60x improved
the reducibility and the concentration of Mo”* owing to the formation of redox couple M ot + Ce™ =Mo" +

Ce't , leading to the higher propane conversion and the higher selectivity for acrolein.

Key words: cerium, silver, molybdenum, phosphorus, composite oxide, propane, selective oxidation, prepene,
propanol, acroelin, redox property
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Fig 2 TPR profiles of the catalyst samples
(1) Agg3MoPy 40,. (2) CeO.lAgO.3MOPO.6O)
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Fig 3 Insitu confocal microprobe Raman spectra of the
catalyst samples under different conditions
(a) Agy3MoP; 0., (b) Cep Agy MoPy 40,
(1) InHe flow, heating from RT to 773 K
(2) In 16% C3Hg 84%N, flow at 773 K for 5 min
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Fig 4 XPS profiles of the catalyst samples
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Fig5 Ce 3d&XPS profile of Ceq 1Ago 3sMoPo 60, catalyst
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Fig 6 EPR spectra of the catalyst samples
(1) Ago3MoPy ¢0,, (2) Ceo.lAgo,3M°P0,60y
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Catalytic performance of the catalyst samples for selective oxidation of propane, propene and Fpropanol

Selectivity (w/ %)

Sample Reactant X% -

CyHg ACR PA-AT c ey 0OXY Co,

Ago.sM 0P 60, CsHg 10. 9 67.9 5.6 4.8 trace 2.8 18. 5
Cep. 1A g0.3MoPy. O, 15.3 25.7 28.7 2.0 13.1 4.4 26. 0
Ago.3M 0P 60, C3He 16. 6 — 24.9 11.2 12.8 18. 6 32.5
Cep. 1A g0.3MoPy. O, 34.3 — 34. 8 3.6 2.0 4.4 55.2
Ago.3M 0P 60, CsH-OH(g) 100. 0 45. 8 12.0 14. 8 4.5 8.9 14.0
Cep. 1A g0.3MoPy. O, 100. 0 25. 6 20. 9 20. 1 6.2 7.0 20. 2

Reaction conditions:

V(CHg): V(0): V(N = V(CiHy: V(0) V(Ny)= 3 L 4; V(CH,0H): V(0,):

V(He)= 3 L 19: SV= 2400

ml/(g*h); T= 773 K. ACR — Acrolen, PA~-AT —Propanal and acetone, OXY — Cr C,oxygenate, CO, —CO and CO,
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