Introduction
Air-drying binders have been established as a significant group of paints used in modern organic coatings.
Presence of double bounds in the chain of binder enables the reaction with air oxygen to give rigid three-dimensional polymeric structure. During the drying of alkyd binders two different stages could be observed.
The first is the physical drying when the solvent evaporate and a closed film is formed. The second stage is the
chemical drying (oxidative drying). This stage is a lipid autoxidation. These reactions are proceeded by a free radical chain mechanism and can be describe in terms of initiation, propagation and termination. Alkyd resins
modified with highly unsaturated fatty acids are able to provided polymeric film without addition of any curing
agents. This process is slow and giving the paint film with low final hardness and the drying time is very long
too. For these reasons the metal catalysts, so-called driers are used to improve final properties of polymeric
film (drying time and hardness)1,2. Cobalt compounds are the most widely used driers for the air-drying paints. However, the pronounced toxicity of cobalt (II) compounds stimulated legislative pressure on paint-producing industry to replace these compounds with less toxic alternative3,4. The highly active driers based on anganese5,6, or iron7-10 are already know, a quest for novel inexpensive and highly efficient species is still ongoing8.
Our investigation of vanadium based driers started on VO(acac)2 and its derivates. VO(acac)2 exhibits good
drying activity but the low solubility in alkyd binders limits the application on xylene-borne formulation11. In
order to increase solubility of the oxovanadium species, we decided to continue with complex of the 2-ethylhexanoic acid. In this paper, we describe synthesis and behaviour of the oxovanadium (IV) 2-ethylhexanoate (VO-octoate) in three different solvent-borne alkyds. The drying activity of VO-octoate is
compared with commercial Co-based drier Co-Nuodex. The chemical structures of the tested compounds are
sown in Figure 1.
Results and discussion
Drying activity of the VO-octoate
Drying activity of VO-octoate was studied on solvent-borne alkyd resin modified by soybean oil of medium oil
length (S50). The study of the drying activity of VO-octoate started at overall metal concentration of 0.1 wt. %
in dry matter content that is common concentration for commercial cobalt based drier Co-Nuodex. Lower
concentrations of the driers were used in attempt to reduce the metal content in the paint. Drying times and
relative hardness for each system are summarized in Table 1. The experiments show the high drying activity of VO-octoate. The performance of VO-octoate at overall metal concentration 0.03 et. % exceeded in some terms Co-Nuodex at metal concentration 0.1 wt. %. The total drying times of systems with VO-octoate were about half of the time observed for commercial drier or even shorter. The final hardness was similarly for both systems. The range of the appropriate concentration depends mainly on the oil length of the alkyd resin.
For the medium oil length alkyd resin S50, the optimal concentration is 0.03 wt.%. The total drying time for this
system was 3.3 h and the final hardness was 54.1 %. At concentration 0.1 wt. %, the sign of overdosing was
observed. To establish the behavior of VO-octoate in real paints, the formulation with meko (0.2 wt.%) as anti-skinning agent was prepared. The parameters describing the drying activity of the formulation is given in Table 1. It reveals that meko does not influence the activity of vanadium-based drier significantly. Hence, the formulation bearing meko shows slightly shorter drying times τ1 and τ2 as well as the higher hardness ten days after application. The only drawback is a lower final hardness of the coating. Nevertheless, even this formulation is very suitable for application since it is considerably higher than observed for drier-free alkyd resins. The observed behavior of the formulation bearing meko suggests that its anti-skinning properties prevent the appearance of a thin polymeric layer on the surface of the film making easier the diffusion of the air oxygen and thus acceleration the first stages of the drying process. The lower final hardness of the coating is probably caused by inhibition of the reactive radicals appearing during the drying process.
Conclusion
This study showed an excellent drying activity of VO-octoate. The most suitable concentration is 0.03 wt. % for
the tested alkyd resin. At this concentration the drying activity of VO-octoate is similar or better then drying
activity of commercial cobalt-based drier Co-Nuodex at concentration recommended by supplier. Application
of VO-octoate is not limited by solubility. The behavior of VO-octoate in real paint was simulated on
formulations bearing commercial inhibitor of autoxidation (meko). The observed minor effects on tack free
times and total dry times suggest no or negligible interactions with vanadium-based catalyst and for these
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