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Nicotinic acid and its amide are vitally important vitamin B3, etc. Catalytic vapor phase 

oxidation of 3-methylpyridine is a promising method for obtaining nicotinic acid. Individual 

vanadia is not sufficiently active and selective in oxidation of 3-methylpyridine. It has been 

established that modification of V2O5 by additions of zirconium and titanium dioxides results 

in an increase in activity of binary catalysts. A transfer from binary catalysts to triple V-Ti-

Zr-O system is accompanied by the improvement of catalytic properties. For a gas-phase 

oxidation of 3-methylpyridine it is possible to use air oxygen and carry out this synthesis in 

one-step. 

We have compared a catalytic activity of three-component catalytic systems in oxidation 

and relative reactivity of 3-methylpyridine. It has been established that for synthesis of nicotinic 

acid from a less reactive 3-methylpyridine a more active V-Ti-Zr-O catalyst is the best one (the 

yield of nicotinic acid was 75 % mol. at 265 ºС). Thus, for obtaining relatively low-melting 

nicotinic acid (235.5 ºС), a more active V-Ti-Zr-O catalyst is required. 

A decisive influence upon catalytic activity and selectivity of the studied triple systems 

is produced by their chemical composition. TiO2-anatase has been used for the preparation of a 

V-Ti-Zr-O catalyst. X-ray phase analysis has found only the phases V2O5/anatase or 

V2O5/rutile. It is established that the dissociation rate of V2O5 increases when using titanium 

dioxide in crystal modification of anatase. It increases its catalytic activity in oxidation of 

3-methylpyridine. ZrO2 stabilizes TiO2-anatase, preventing its polymorphic transformation into 

rutile. 

Advantages of using this method of receiving nicotinic acid from 3-methylpyridine, in 

comparison with other methods, such as liquid-phase oxidation of 3-methylpyridine by nitric 

acid or oxidative ammonolysis of 3-methylpyridine with hydrolysis of the formed nitrile, are 

follows: 

- One-step process; 

- Using air oxygen as an oxidizer instead of nitric acid; 

- Using water as a solvent; 

- Lack of fluid and solid waste (the principle of "green" chemistry); 

- The process is carried out in the continuous regime. 

The optimal composition and wasteless technology of the modified vanadium oxide 

catalyst with high activity in oxidation of 3-methylpyridine to nicotinic acid is developed. This 

catalyst was tested on laboratory installations. The yield of the target product was 75 % in case 

of complete conversion of 3-methylpyridine. 

Even with the best modified vanadium oxide catalysts, binary or ternary, the maximum 

yield of nicotinic acid does not exceed 75 % mol. Therefore the current problem is to research 

a new catalyst of the direct oxidation of 3-methylpyridine to nicotinic acid with higher yield. 

  

https://www.google.kz/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjarOP9m5bSAhVMXCwKHdEpDOcQFggYMAA&url=http%3A%2F%2Fpublications.drdo.gov.in%2Fojs%2Findex.php%2Fdsj%2Farticle%2Fview%2F7204&usg=AFQjCNHoqxM0jbPSmjB05nAVfynogN_xuA&bvm=bv.147448319,d.bGg

