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Catalytic Vapour-Phase Oxidation of Isobutylene to Methacrolein

Isao Ono

Junzo Mizoguchi

A study has been made of the production of methacrolein by air-oxidation of isobutylene using various

catalyst combinations of mixed oxides which comprised MoQ3 as main component.

Among the catalyst

combinations tested, the three ones, i.e., MoO3-Bi,03-V,05, M0Q3-Sby03-V,05, and MoQ3-Sh,O3-Fe,0s,
showed good activity for this reaction. Above all, the catalyst combination, MoQ3-Bis03-V;0s, exhibited

the highest selectivity of methacrolein at higher conversion of isobutylene.

Then, we studied the effects on activity of catalyst compositions, preparation methods, catalyst supports

used and reaction temperature about the catalyst combination, MoO3-Bi,O3-V,0s.

The results were as follows:

1) Optimum composition of catalyst was MoOj 30 wt%, Bi,O3; 60 wt% and V,0s 10 wt%.
2) Suitable calcination temperature was 500-600°C, and the catalysts calcined above 700°C displayed

markedly lower activity.

3) The catalyst which used @-Al,O3, SiC, pumice or Al-sponge as catalyst support had good activity

of the same degree.

4; Optimum content of active species of catalyst supported on @-Al,O3; was 20-30 wt%.

5) Suitable reaction temperatures of the oxidation of isobutylene to methacrolein with this catalyst

were 400-550°C.

6) Under proper condition of reaction, a selectivity to methacrolein of about 70 mole% was obtained

at conversion of isobutylene of about 85%), with side reactions resulting in carbon monoxide, carbon

dioxide, acetone, acrolein, acetaldehyde, acetic acid, etc.
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Table 2 Activity of MoO3—-Bi,03;-V,05 Catatyst with Various Compositions

Run Cat. Cat. Composition (wt%) Isobutylene Products Selectivity (mole%;)

No. | No. | MoO; Bi»Os Vo | sy [Methacrolein] €O, T-Acid
41 21 28.8 67.2 4.0 83.1 69.1 29.1 5.2
42 22 28.2 65.8 6.0 91.2 69.3 36.3 5.9
43 23 26.3 61.9 11.7 92.9 68.6 44.9 6.5
44 24 24.7 58.2 17.1 88.1 71.3 44.6 5.9
45 25 21.0 48.6 30.4 51.8 59.1 38.1 19.5
46 26 15.0 35.7 N 49.4 67.8 45.9 47.6 6.0
47 27 70.0 ) 20.0 10.0 51.8 51.6 54.8 25.2
48 28 50.0 40.0 10.0 88.7 59.5 53.9 6.0
49 29 10.0 80.0 10.0 77.6 67.0 '%0.2 3.0
50 30 5.0 85.0 10.0 30.8 24.2 157. 27.0

*Reaction Conditions; temp. 500°C SV. 3600hr~1!
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*1 AT ERPIME, WELT VI FEM, 4A-S51. {EALO; 90.0% SiO; 9.2% F0fl0.8% SFLE45.0
%, HEE 1.9g/cc WRMEMBE 1Im2/glT

*2 g Al,O5 83.0%, Si0,14.0%, #0ff 3.0%, SILEK 44-48%, =g 1.8~2.0g/cc, HFERK
Im2/g LAV
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Fig. 5. Effect of Calcinotion Temperature with
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Table 3 Effect of Calcining Rate and Atmosphere

Run Catalyst Calcining Isobutylene Methacrolein
No. MoO;-BizQ3-V,05 Rate Atmosphere Conversion (%) Selectivity (mole%)
51 30 60 10 rapid air 91.1 65.4
52 s slow air 84.8 66.1
63 ” slow nitrogen 87.1 60.6

Reaction condition ; temp. 500°C SV 3600hr-!
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Fig. 9 Effect of Rection Temperature with
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