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Reaction Mechanism of SHective Oxidation of Propane to
Acrolein over MoPO/ SO, Catalyst

L1 Rongchun, YI Xiaodong =, ZHANG Xiaobing, HUANG Chuanjing, WENG Weizheng, WAN Huilin

( State Key L aboratory of Physical Chemistry of Solid Surfaces, College of Chemistry and Chemical Engineering,
Xiamen University, Xiamen 361005, Fujian, China)

Abgtract : To ducidate posible reaction pathways for propane selective oxidation to acrolein over the MoPO/
S0, catays , oxidative conversonsof propane and possble intermediatesor their probe molecules as well as the
reaction products of the selective oxidation of propane to acrolein on the catadyst were studied. The results sug-
gested that isopropoxy eciesisone of the intermediates for the selective oxidation of propane to acrolein over
the MoPO/ SO, catalyst. The isopropoxy species can be converted either to acetone by dehydrogenation or to
propene by -hydrogen dimination , and the latter can be further converted to acrolein through an alylic process.
Key words: molybdenum oxide; slica; phogphorus; propane; selective oxidation; acrolein; reaction mechanism
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Al,O3 ( ) ( Table 2  Propene sdlective oxidation over MoPO/ SO, catadyst
80 ) : 9/ X (CsHe) Sl %
%1 % ACR PAL ACE Oxy Crack COy
e 03 ( 250 10.8 39.5 - 47.3 - - 13.2
120 ) 300 15.3 46.7 — 35 — — 17.8
OZ/ He 350 31.8 56.1 - 12.8 3.5 4.4 23.2
400 37.4 45.6 2.5 8.3 7.1 6.0 30.5
’ 450 42.6 44.6 2.0 5.4 5.2 7.3 35.5
500 47.8 32.7 1.8 4.2 8.6 9.8 42.9
Reaction conditions: C3Hg O, He volume ratio 2 1 4, 6000
2 m/ (g-h) , catdyst 0.2 g.
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€ ective oxidation of propane to acrolein over Table 3 Allyl dcohol oxidation over MoPO/ SO, catayst
MoPO/ SO; catdyst
X (dlyl | S/ %
X (CsHa) S/ % 8/ (ally doonal) -
0/ % ACR PAL Oxy CO,
% CsHe ACR PAL ACE Oxy Crack COy
200 100 87.4 0.7 - 11.9
450 11.7 50.4 14.7 0.5 4.1 2.3 2.1 259
250 100 74.6 3.5 - 21.9
500 30.2 30.3 19.8 0.8 6.2 4.8 6.0 32.1
300 100 52.1 4.8 - 43.1
550 36.8 22.6 8.5 — —_ 8.2 6.3 54.4
— 0 oo Nnw 14 350 100 4.3 42 1.2 50.3
2:6;:'/0”_00”;:“; oo a sHa Oz N2 volume ratio ’ 400 100 28.9 2.5 2.3  66.3
mn, caays %25 g. : . 450 100 25.1 1.2 2.2 71.5
0 — Reaction temperature; X — Converdon; S Sdectivity;
500 100 12.7 — 3.1 84.2

ACR — Acrolein; PAL — Propand ; ACE — Acetone; Oxy —
Aceta dehyde + methanol +formadehyde; Crack — CyHg + CoHy
+ CH,; CO,— CO + COs.

Reaction conditions: alyl dcohol O, He volumeratio2 1 4,
6000 ml/ (g- h) , catayst 0.2 g.
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Table 4 Acrolen oxidation over MoPO/ SO, catdyst
0/ X (acrolein) / % S(CO)/ %
250 8.5 100
300 18.7 100
350 56.4 100
400 80.3 100
450 100 100
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Table 6 Acetone oxidation over MoPO/ SO, catdyst
0/ X (acetone) /| % S(Oxy)/ % S(CO,) ! %
250 21.9 72.4 27.6
300 42.8 52.3 47.7
350 65.3 31.1 68.9
400 82.7 25.7 74.3
450 100 17.1 82.9
500 100 8.4 91.6

Reaction conditions: acrolein O, He volume ratio 2 1 4,
6000 ml/ (g- h) , catdys 0.2 g.

Reaction conditions: acetone O, He volume ratio 2 1 4,
6000 ml/ (g- h) , catayst 0.2 g.
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Table 5 Ispropanol oxidation over MoPO/ SO, catdyst
9/ X (isopropanol) S/ %
% Cs3He ACR PAL ACE Oxy Crack COy
250 100 50.5 — — 423 2.1 — 51
300 100 61.2 — — 25.8 3.5 — 9.5
350 100 55.2 5.3 trace 18.4 5.8 — 15.3
400 100 49.9 9.4 1.5 125 6.1 1.8 18.8
450 100 40.1 17.9 1.2 9.1 50 3.5 23.2
500 100 36.1 18.7 1.0 6.8 3.3 3.9 30.2
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Table 7 Propanol oxidation over MoPO/ SO, catdyst
0/ X (propanol) S/ %
% CsHs ACR _PAL Oxy Crack CO, Others
250 100 7.9 — 79.5 5.9 — 6.7 —
300 100 7.8 — 65.9 10.7 — 11.9 3.7
350 100 6.7 trace 33.7 19.0 — 33.6 7.0
400 100 4.2 2.9 18.3 23.4 3.4 41.3 6.5
450 100 2.6 4.6 13.5 17.1 5.8 51.4 5.0
500 100 2.3 3.2 11.5 15.7 6.3 58.2 2.8

Reaction conditions: isopropanol O, He volume ratio 2 1 4,
6000 ml/ (g- h) , catdys 0.2 g.
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Reaction conditions: propanol O, N volume ratio 2 1 4,
6000 ml/ (g- h) , catayst 0.2 g.
Others™ Propionic acid and unknown compounds.
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Table 8 Propand oxidation over MoPO/ SO, catdyst

Y X (propana) S/ %

% Oxy Crack  COy Others
200 100 87.4 0.7 - 11.9
250 24.6 62.7 10.1  27.2 -
300 49.3 35.4 8.3 51.8 4.5
350 82.4 29.5 4.4 60.3 5.8
400 100 21.6 3.5 67.8 7.1
450 100 13.5 3.2 78.0 5.3
500 100 12.7 _ 3.1 84.2

Reaction conditions: propand O, H, volume ratio 2 1 4,
6000 ml/ (g- h) , catayst 0.2 g.
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(1) Propane, (2) Propene, (3) Isopropanol, (4) Propanol ,
(5) Acrolein, (6) Acetone, (7) Propand
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