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Abstract

This work presents the mechanisms of free radicals in a model system between
fatty acids oxidation process and wood components. The aim is to create a
better understanding of new environmentally friendly materials for exterior
wood protection. The drying mechanisms of the unsaturated fatty acids with
wood model system in the real time were monitored by using RT-IR. This
method together with SEC and NMR are enormously powerful spectroscopy
techniques to determine the physical and chemical properties of fatty acids-
wood during the oxidation process over time. In the first part of this study
the focus was in a molecular level on oxidation of methyl linoleate mixed with
lignin model compounds (1 and 20 wt%). The effect of lignin structures on
unsaturation fatty acids oxidation was determined with 1 wt% lignin model
compounds. The interaction, coupling reaction and new structure formations
were analyzed through 20 wt% of same lignin compounds mixed with 80
wt% methyl linoleate. The oil oxidation interaction mechanisms were also
evaluated by using methyl linoleate, methyl oleate and Linola® on real/
natural wood (Norwegian Spruce). In the second part of this work, FT-IR
and different NMR methods were used as characterization techniques. The
results showed that the oxidative drying process of unsaturated fatty acids
was indeed affected by wood constituents. The most hydrophobic part of the
wood; lignin, interacted with the oxidation process and some lignin structures
inhibited or retarded the reaction. Not only the oil structures were affected but
also the lignins were to some extent oxidized as a competing reaction with the
oil oxidation. However, a formation of chemicals bonds between the oil and
the lignin structures was not observed, i.e. the oils were not immobilized on
lignin by covalent bond formation to any significant extent. Further, the focus
was on oils in wood using NMR and FTIR demonstrated that highly reactive
linoleic acid did react in wood significantly, while it was not immobilized
to the same extent. Oleic acid on the other hand reacted more sluggish but
the reactive part was immobilized in the wood structure. According to the
results, it can be concluded that the structure of the oil is crucial in the overall
protective performance of the system. This study indicated that the oxidation
pattern of fatty acids behaved differently on wood surface. The wood model
compounds minimize the complexity of all elements that exist normally in the
natural wood. It can also be concluded that different wood components e.g.
end group structures, affect the oil drying process in different ways. The fatty
acids pattern will affect not only the structure of the oil dried itself but also the
surrounding wood materials.
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