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Background

» Extraction of lignin results in various kinds of techni

cal lignins, differing in their properties:

* Lignosulfonates (LS) generally are of higher molecular weight, lower phenolic content, and water-soluble

« Kraft Lignins (KL) are generally of lower molecular weight, higher phenolic content and insoluble in water

» Treatment of lignins with laccases for extensive polymerization and/or functionalization

1. Enzymatic co-polymerization of lignosulfonate with a fungal laccase
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Figure 1 FTIR spectra of the modified
and control samples.

Figure 2 WCA and swelling results for
the modified and control samples.

2. Enzymatic oxidation of kraft lignin by a bacterial laccase
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Results and Conclusion

1. Enzymatic co-polymerization of lignosulfonates with
hydrophobicity enhancing functional phenolic molecules
(FP) resulted In an Increased hydrophobicity of the
resulting polymers.?

* Covalent binding of the functional molecules was
proven by FTIR (Figure 1) and XPS analyses.

* A higher hydrophobicity was found by water contact
angle (WCA) and swelling measurements (Figure 2).

2. For the enzymatic oxidation of kraft lignins the
reaction had to be carried out at alkaline conditions, thus
a laccase of bacterial origin was used.3
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KL oxidized by a bacterial laccase at
alkaline conditions.

* Activity of the enzyme at alkaline conditions was proven
by monitoring the oxygen consumption compared to a
blank (without enzyme) sample (Figure 3).

* An Increase In Viscosity and Molecular weight was
observed (Figure 4).

» Laccase catalyzed functionalization of diverse technical
lignins has a high potential to produce sustainable and
value-added materials, such as adhesives, hydrogels,
coatings or films.
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