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Dynamic Structure of Mo O Species in Ag Mo PO Catalyst
for Oxidative Dehydrogenation of Propane
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Abstract: In order to understand the relationship betw een catalytic performance and structure of AgMo-P- O ca
alyst for oxidative dehydrogenation of propane, the dynamic structure of M o O species in the catalyst was studied
by in-situ confocal microprobe LRS and XRD. T he catalyst was mainly composed of M0oO3 and AgMoO,P04
phases. T he Mo-O species was monitored by in-situ confocal microprobe LRS in different atmosphere. 3C3Hs-
102-4N> flow, only the Raman bands of Mo O species in AgM00O2PO4 were detected at 773 K. In O3 flow, the
MO species in MoO3 and in AgM 002PO4 could be detected at all the investigated temperatures. In 7C3Hs
43N flow, the intensity of Raman bands belonging to Mo-O species in both M 003 and AgMo00,PO4 gradually
decreased and finally disappeared as temperature increasing. At that time, the catalyst was exposed to 3C3Hg
102-4N> flow, the Raman bands belonging to Mo O species in AgMo0O2PO4 was detected. Subsequently, the
catalyst was switched to O flow, the Raman bands of Mo O species in MoO3 and in AgMoO2PO4 were detected
again. The results of catalytic test showed higher conversion of propane with higher selectivity for propene in
3C3Hg- 107 4N; flow at 773 K. The transformation of Mo~ O species is due to the intrinsic properties of Mo O
species. The Mo O species of AgM 002P04 might be active species for oxidative dehydrogenation of propane.
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Fig 2 Imsitu confocal microprobe Raman spectra of Ag Mo PO catalyst in different atmosphere at different temperatures
(a) 3C3Hg1054N,, (b) 0,, (¢) 7C;Hg43N,
(1) RT, (2) 373 K, (3) 473K, (4 573 K, (6) 673 K/5min, (7) 773 K/ 15 min
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Fig 3 I situ confocal microprobe Raman spectra of Ag- Mo PO
catalyst in different atmosphere at 773 K . Lee M
(1) C3Hg¢/ 15 min; (2) 3C3;Hg 104Ny 5 min after (1); , Mg‘MO‘O MoO3

(3) 3C3Hg 105 4N,/ 15 min after (1); (4) O,/ 5 min after (3)
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Fig 4 Effect of temperature on selective oxidation of
propane over AgMo PO catalys
(1) X(GHy), (2) S(GHe), (3) 5(C0.),
(4) S(AGPA-AT), (5) S(CH3CHO)
(Reaction conditions: 3C;Hg 105 4N,, SV= 2. 4L/(g h);
AC —acmwlein, PA —propanal, AT — acetone)
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