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Utilization of Grape Seed Lignin in
Polyhydroxyalkanoate Blends
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Purkynova 118, 612 00 Brno, Czech Republic,
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of Physical and Applied Chemistry

Purkynova 118, 612 00 Brno, Czech Republic
Pavel.Vostrejs@vut.cz

Lignin is one of the most widespread biopolymers in the world. It
is a complex polyphenol compound with a branched three-dimen-
sional structure. This structure is formed by aromatic monolignols
derived from hydroxycinnamyl alcohol. Nowadays, lignin is mostly
obtained as a by-product in the pulp and paper industry. Lignin is
most often used as a waste fuel. Laboratory lignin can be isolated
by various technics, including the most common methods such as
Kraft, sulfite, soda or organosolv process. the fundamental effect
on lignin properties has the presence of sulfur in the structure. Sul-
fur compounds arise through Kraft and sulfite processes. Lignin
obtained from the sulfite process is soluble in water, Kraft lignin
only in alkaline solutions. the main advantage of organosolv and
soda lignin is that they are sulfur-free. However, both are insoluble
in water.

Lignin due to its bio-origin, aliphatic-aromatic composition and
high abundancy possess theoretically a wide range of applica-
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tions. Attention is mostly focused on the copolymerization and
blending of lignin with various kinds of polymers, such as poly-
urethanes, phenol-formaldehyde and epoxy resins, polyesters and
others.

In our research, we used lignin isolated from grape seeds that
are waste products in the wine industry. Lignin was isolated by
soda process and showed a high antioxidant activity thanks to its
phenolic structure. Our work summarizes the effect of lignin addi-
tion on the properties of polyhydroxyalkanoate films. Principally,
grape seeds lignin was mixed with crystalline poly(3-hydroxybu-
tyrate) and amorphous polyhydroxyalkanoate via solution casting.
the PHA/lignin films showed improved mechanical, thermal and
gas barrier properties. the further advantage of these films was
high antioxidant efficiency. All prepared samples proved their com-
postability comparable with a paper standard. Moreover, the ob-
tained biomass after composting enhanced the plant growing.

Acknowledgement: This work was funded through the Internal Brno
University of Technology project FCH-S-20-6316

Keywords: lignin, grape seeds, polyhydroxyalkanoates, films,
composting, physico-mechanical properties
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