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Characteristics of Iron Phosphate as a Catalyst
for Partial Oxidation Reactions

Mamoru AI*

Gas phase contact oxidation of various organic compounds was carried out using
an iron phosphate catalyst with a P/Fe atomic ratio of 1.2 consisting of a mixture of
quartz-type-FePO, and tridymite-type-FePO,. The obtained selectivities were
compared with those obtained from catalysts consisting of vanadium phosphate or
molybdenum phosphate. The characteristics of iron phosphate as a selective
oxidation catalyst were elucidated.
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Table 1  Comparison of the selectivities for different oxidation reactions

Reaction Conv Selectivity (mol%)

Reactant —> Product % V-P Mo-P Fe-P
Propane — Acrylic acid 20 45 10 0
n-Butane - Maleic anhydride 30 60 32 0
Propene - Acrylic acid 80 32 18 2
n-Butene - Maleic anhydride 99 49 33 3
Isobutene - Methacryl ald+acid 99 25 26 1
Methacrolein - Methacrylic acid 80 53 50 29
Propionic acid - Acrylic acid 50 17 24 5
Isobutyric acid - Methacrylic acid 80 55 62 80

V-P = vanadium phosphate with a P/V atomic ratio of 1.06 consisting of (V0),P,0;;
Mo-P = H,PMo,,0,, supported on an equal weight of natural pumice; Fe-P = iron

phosphate with a P/Fe atomic ratio of 1.2.
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Table 2. Performance of iron phosphate catalyst in the oxidative dehydrogenation

of compounds similar to isobutyric acid

Reaction Conversion Selectivity
Reactant — Product % mol%
Isobutyric acid - Methacrylic acid 83 81
96 77
Isobutyraldehyde - Methacrolein 75 80
Isobutyronitrile - Methacrylonitrile 75 70
86 70
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Table 3. Oxidative dehydrogenation promoted uniquely by iron phosphate catalyst.

Reaction Coversion Selectivity mol%

Reactant —  Product % Fe-P V-p
Lactic acid —  Pyruvic acid 50 78 50
CH,-CH(OH)-COOH CH;-CO-COOH 75 76 38
Glycolic acid —  Glyoxylic acid 53 77 28
HOCH,-COOH OHC-COOH 70 76 21
Hydroxy acetone —  Methyl glyoxal 98 78 42

CH;-CO-CH,OH CH;-CO-CHO
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Table 4. Formation of citraconic anhydride from pyruvic acid

Fe-P V-P
Conversion Selectivity Conversion Selectivity
% mol% % mol%
50 71 23 22
98 71 72 7
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