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Abstract—The calalytic oxidative dehydrogenation of isobutyraldehyde to methacrolein over 12-moly-

bdophosphoric acid and its alkali & alkaline earth metal salts has been studied at atmospheric condition in a flow reac-
tor system.

Catalysts were prepared by Tsigdinos method and these compositions and structures were verified by X-ray diffrac-
tion and FT-IR.

Most catalysts showed about 90% selectivity and among them Cs salt was best.

This valuable catalytic result is maybe related with the dehydrogenation function of the bridge oxygen on the
catalyst and the effective inhibition of side reactions by water interaction with catalyst.
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Fig. 1. Schematic diagram of experimental ap-
paratures.

1. Pressure gauge 2. Needle valve
3. Capillary flowmeter 4 Silica-gel trap
5. Vaporizer 6. Microfeeder
7. Temperature controller
8. Heating region 9. Reactor

10. Soap film flowmeter

11. Gas chromatograph 12. Recorder
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Fig. 2. X-ray spectra of H,PMo,,0 .

Na ’

L 1! J | ’I l i ll I 1

K

—_ 1| 1[ |l l ll 1 l L I

Rb

Y Jll.ll.l.l

Cs

S [ I PO T O O T
10 20 30 40 50 60 (26)

Fig. 3. X-ray spectra of alkali metal 12-molybdo-

phosphates.
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Fig. 4. X-ray spectra of alkaline earth metal 12
molybdophosphates.
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Fig. 5. IR spectra of used H;PMo,,0,,.
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Fig. 7. Selectivity variation in the catalytic dehy-
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Table 1. Catalytic activities of IBA dehydrogenation over alkali & alkaline earth metal salts catalysts

Conversion of isobutyraldehyde

Selectivity of methacrolein

Yield of methacrolein

Catalyst
s (%) (%) (%)
300 275 250°C 300 275 250°C 300 275 250°C
HsP 90 85 42 82 92 94 74 78 40
NagP . 90 88 70 68 82 92 61 72 64
K3P 95 92 82 86 93 95 82 86 78
RbsP 94 92 80 86 93 96 81 86 77
Cs3P 97 95 90 86 95 98 83 90 88
Mg, sP 85 78 45 86 92 91 73 72 41
Ca; sP 88 80 55 88 91 93 77 73 51
Sr, sP 90 83 62 85 90 94 77 75 58
Ba;sP 94 87 78 84 89 90 79 77 70
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