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Abstract: In order to understand the relationship betw een catalytic performance and structure of Ag-Mo-P-O ca
alyst for oxidative dehydrogenation of propane, the dynamic structure of M e-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 Me-O species was monitored by in-situ confocal microprobe LRS in different atmosphere. 3C3Hs-
102-4N> flow, only the Raman bands of M e- O species in AgM002PO4 were detected at 773 K. In O3 flow, the
M e-O species in M0oO3 and in AgM 002PO4 could be detected at all the investigated temperatures. In 7C3Hs-
43N, flow, the intensity of Raman bands belonging to Me-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
104N, flow, the Raman bands belonging to Me-O species in AgMo0O2PO4 was detected. Subsequently, the
catalyst was switched to O flow, the Raman bands of M e-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
3C3Hs-102-4N; flow at 773 K. The transformation of Me-O species is due to the intrinsic properties of Me-O
species. The Me-O species of AgM 002P04 might be active species for oxidative dehydrogenation of propane.
Key words: propane, oxidative dehydrogenation, molybdenum-based catalyst, dynamic structure

( ) ( AgMeP-O :
) [1.2]

. B

, 1.1 AgMo-RPO(n(Ag): n(Mo)-

: 200F12-11. : s , 1972 .
. Tel: (010)62772592; Fax: (010)62792122; E-mail: zhang-xinzhang@ 263. net.
(G1999022408) .



192 23

n(pP)= 3. 10: 6) . 393 K,
A g0, MoO3
(NH4) H2P O4( )
) , 2
, 283K , 623K 5 h, 823 K 2.1 1 , AeMo-PO
12 h, , AgMo0OP0Os  MoOs
60~ 80 . © o MO,
1.2 XRD Rigaku D/ max < AgMo0,PO,
X , Cu Kq( A= 0.150 64
nm), 5°/ min, 30kV, 20 mA.
LRS Lab Raman I (
Dilor ) 3]
. Ar’ (A= 632.8nm),
5mW. Olympus BX 40 , 50 (8
mm), CCD : ’ 1520 25 30 35w a5 a0
0, 773 K, 15 min, 291
0, . He 1 AgMePRO XRD
0, Fig 1 XRD pattem of Ag Me-P-O catalyst
1.3
2.2 , Mo
, 6 mm. 500 mg. 0 ’ ’
Me-O 143, :
Me O 2
' AgMo-RO
(102GC  ,103GC ) : 2(a) . Calls Oz
AbOs N2 | ’
(TCD) C3H8, C3H6, C2H4, C2H6, CH4, 996, 818 666 cm MOO3
CO €O, GDX103 (FID) WMo= 0), Vi(Me-0-Mo)  V,(Mo-0-Mo) S
943 910cm ' 882 843 em |
(@) I 500s" (b) I 400" (©)
o (1 4005
(2) (2)
3) &2 .
(a) @ .
(5) — 3) M
6) 2 —~—® A
/V;rs)___wvb.
(7) (7) 57)
200 400 600 800 1000 200 200 600 800 1000 200 400 00 oo 1000
Raman shilt (cm'l) Raman shift (cm") Raman shift (cm")
2 AgMePRO

Fig 2 Insitu confocal microprobe Raman spectra of AgMe- P-O catalyst in different atmosphere at different temperatures
(a) 3C3Hz1054N,, (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 In-situ confocal microprobe Raman spectra of Ag-Me-P-O
catalyst in different atmosphere at 773 K . Lee M
(1) C3Hg¢/ 15 min; (2) 3C;Hg 105-4Ny 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 Ag-Me-P-O catalys
(1) X(GHy), (2) S(GHe), (3) 5(C0.),
(4) S(AGPAAT), (5) S(CHsCHO)
(Reaction conditions: 3C;Hg 105 4N,, SV=2.4L/(g h);
AC —acmwlein, PA —propanal, AT — acetone)
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