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Synthesis of Unsaturated Aldehydes by Catalytic Vapor 

Phase Oxidation of Lower Olefines 

一-Studies on the Reactions over Arsenic Series Catalysts-

Toshio ISHIKAWA骨

The author has investigated the catalytic vapor phase oxidation of olefines to 

unsaturated aldehydes over As series catalysts under the following conditions: 

Reaction temperature: about 350""500oC， olefine concentration in feed mixtures: 

above the upper explosion limit of olefine-air system. 

Two-components catalysts such as Fe-As， Mn-As and V-As， and some three-com-

ponents catalysts of the type Mo-X-As have been found effective for acrolein syn-

thesis from propylene. The Fe-As catalyst， atomic ratio of which is As : Fe= 1.0 

"" 1.25， has been found to have high activity for acrolein synthesis at the reaction 

temperature of about 400oC. The acrolein yield (based on olefine fed) of 13--16 % 

and the selectivity value of about 80% were obtained， when the above mentioned 

Fe-As catalyst was used with the feed in which propylene concentration was about 

13%. Among the Mo-X-As type catalysts investigated， Mo-Ce-As was found to have 

the best activity for acrolein synthesis. 

By using Fe-Li-As catalyst in which the atomic ratio of Li to As was above 1， 

the stable activity for mathacrolein synthesis from isobutylene was obtained at 

the suitable reaction temperature. Following results were obtained when the feed 

mixture， in which the volume ratio of isobutylene to air was 1 : 7"，，8， was passed 

{)ver the catalyst Fe-Li-As (atomic ratio= 1 : 2 : 2.5) at 4700C and contact time of 

1 sec. : O2・conversion:90"" 100%; methacrolein yield: 26，._，28%; selectivity: about 

56%; the atomic ratio of Fe : Li : As became 1 : 2 : 2， when the reaction was con-

tinued for 7 hr. 

The mechanism of the oxidation ofαC-H bond in propylene and isobutylene on 

the Fe-As series catalyst has been explained as follows: The catalytic oxidation 

is carried out by a cyc1e consisting of the following two reactions : 

2As5+十CH2=CR・CH3一一→2As3+十CH2=CR・CHO

2As3+十O2一一→2As5+

R=H or CH3 

(1) 

(2) 

The reaction (1) is remarkably promoted in the presence of Fe component. This 

:reaction is always accompanied with the formation of CO2 which is a by-product. 
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(3 ) 
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The reaction (2) is also promoted by Fe component in the catalyst. It has been 

also found that the higher the concentration of AS5+ in the Fe-As series catalyst， 

the higher the selectivity for unsaturated aldehyde formation 

(4) 


