BioFilter - Biogenic filter media based on thermoplastic polymers and fibers

Nonwovens made of petroleum-based synthetic fibers, e.g. poly(etylene terephtalate) (PET)
and polypropylene (PP) or glass fibers, are mainly used in air filtration. Bio-based and
biodegradable PLA is considered as a perspective material to replace PET or PP in
consumer goods and semi-finished products. However, PLA has specific properties, such as
a relatively low glass transition and melting temperature, brittleness, slow crystallization
behavior, and hydrolytic and thermal instability. As a result, there is a strong dependence of
the resulting mechanical performance of the produced fibers towards the processing steps
and climatic conditions. Currently, nonwovens made from PLA are mainly offered in the
hygiene sector, which is dominated by disposable products with a short service life.
However, the requirements for filter media differ significantly in terms of service life and
conditions as well as structural and mechanical properties.

The project results show that the strong influence of the manufacturing parameters (e.g.
temperature and degree of stretching) can be used to specifically control the properties of the
staple fibers. A high degree of stretching made it possible to achieve high hydrolysis
resistance despite the reduced molar mass of the polymer. The innovative core of the project
was therefore to evaluate the possibilities and application limits of PLA nonwovens as filter
media with sufficient mechanical properties, high deposition characteristics and long-term
stability. From a materials science perspective, PLA offers a distinct advantage over PET in
the electrostatic deposition mechanism simply because of its high negative surface charge,
which could lead to products with improved performance.

The project results prove that the industrial use of bio-based nonwovens in the field of air
filtration is possible under certain application conditions.
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Technological risks in industrial production of PLA spunbonded nonwovens exist due to the
fact that PLA is not a biobased drop-in chemical that can be immediately processed with the
processes and infrastructures developed for its fossil analogues. Knowledge of the changes
in properties due to process parameters will enable the transfer of expertise from research to
an industrial scale. The use of PLA in the production of filter media represents a great
opportunity for German textile companies as well as filter manufacturers to convert their
product portfolios to biobased resources.

In a follow-up project, detailed statements on the dependence of the properties of biobased
filter media under elevated temperature and humidity in long-term use are to be obtained. At
the end of the project, this should enable the production of application-specific filter media for
air filtration.
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