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Motivation

Natural plant oils as a sustainable resource for
paints and wood coatings have a long tradition but
still high capability. Although drying oils are used as
binders all over, the curing process during the
oxidation especially in combination with additives to
force drying is not understood completely, yet. In
technical applications catalysts are used to
accelerate the reaction and to shorten the curing
time. Moreover, surface properties can be improved
and the drying process is easier to control. Those
catalysts are called siccatives or dryers. The most
common dryers contain cobalt salts which are
considered as unhealthy and suspected to be
carcinogenic [1]. The current aim is to substitute the
cobalt with newly complexed iron salts.

Methods

For technically sensible application influencing
factors were figured out. The studies included the
observation of relevant properties of oil binders like
iodine value, peroxide value and acid value. The
drying behavior of several oil siccative mixtures was
investigated with instrumental analysis to gain
insight in the reaction mechanism and to compare
conservative cobalt systems with newly iron
systems. Therefore, FTIR-ATR measurements over a
long period of time were appropriate to observe the
chemical decompositions of functional groups of
the triglycerides. The high amount of natural
antioxidant substances was detected with GCMS
and in regard to chemiluminescence measurements
conclusions about chemical activity in dependence
of atmosphere and temperature could be drawn.
The testing of the surface properties of the
specimens was realized with Pendulum hardness
(DIN EN ISO 1522) and visual evaluation after
surface resistance test (DIN 68861).

Results

Glass and wood were used as substrates and were
found to have diverse impact on the drying process.
Thus, synergies were discovered because of metallic
wood extractives which affect the drying time and
curing positively. Hence the dryer must be suitable
for the type of wood because the activity of some
siccatives are inhibited strongly by low pH values
[2]. Siccatives catalyse the absorption of oxygen and
the decomposition of hydroperoxides [3]. The
difference between cobalt and iron salts lies in the
reaction mechanism.

The iron dryer also works good in atmospheres with
low oxygen level because it reacts more with bound
oxygen in hydroperoxides of oils whereas cobalt
accelerates more the absorption of oxygen.
Further interesting results of the studies showed
that some oils contain a high proportion of
antioxidant substances like Tocopherol.

Conclusion

Newly complexed iron salts are an appropriate
substitution of toxic cobalt salts to improve the
curing of oils.

Usually it is necessary to add anti skinning agent like
2-Butanonoxim to the oil to prevent prematurely
drying. Because of the lower activity rate of the iron
dryer and the natural antioxidants in raw materials,
paints and lacquers could be produced without
harmful anti skinning agents, which is another big
advantage.

This polymerisation of oil as a result of oxidation is
called autoxidation. To understand this chemical
mechanism and the influencing factors, especially
the role of metal salts, completely it should be
observed more detailed. Instrumental analysis
exposed as a suitable tool for this purpose.
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Figure 1: Linum usitatissimum L. Figure 2: structure of complexed iron salt Figure 3: oiled wood

Figure 4: reaction mechanism of catalyst with hydroperoxide

Figure 8: oxidation of lipids/oils

Figure 5: wood specimens with test fluids

Figure 6: FTIR-ATR spectrum of linseed oil
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Figure 7: GCMS spectrum of Tung oil
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