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Reducing plastic discharge into the sea

The discharge of plastic waste from inland
areas via rivers into the sea is the main cause
of increasing plastics concentrations in many
of the world’s oceans. If other measures to
prevent plastic emission are not effective, the
separation of macroplastics before they reach
the river mouth can contribute to the reduc-
tion of plastic input.

To design such treatment systems, the plastic
load needs to be quantified. Additionally,
information on its distribution on the water
surface, in the water body, and in the sediment
is important. Particle size, shape and density
are the determining parameters for this.

Time-dependent properties of plastics

As plastic waste is being transported from its
source to the river mouth, the material under-
goes constant changes, which any model needs
to take into account: the mechanical energy
of the water and contact with the sediment
accelerate the decomposition of macro- into
microplastics. The growth of biofilm influences,
among other things, the density. Because of
this, plastics that previously floated near the
surface may then sink. Previous studies on bio-
film formation focused on the (specific) com-
position of the biofilm, not on the kinetics of
mass increase.

Quantifying biofilm growth

In order to close this gap, Fraunhofer IKTS in
Rostock is investigating the behavior of plastics
in water bodies under real and permanently
monitored conditions. Plastic plates are fixed
in the Warnow, near the river mouth, and the
change of surface and bulk of the material is

analyzed at regular intervals while additionally
monitoring temperature, pH value, salinity and
other parameters of the water.

Polyethylene terephthalate as a case
study

Polyethylene terephthalate (PET), a typical plas-
tic that is discharged into rivers as waste in the
form of bottles, was deposited for 8 weeks
during winter and 8 weeks during summer.
The influence of solar radiation was taken

into account by fixing the samples at different
depths below the water surface. In addition

to the increase in mass due to biofilm growth,
the change in polymer properties was ana-
lyzed using spectroscopic methods and con-
tact angle measurements.

During the same period, a 50-fold increase in
mass was detected during summer compared
with winter, with the biofilm growth being
stronger near the surface than near the
sediment.

With the available experimental set-up, plastics
and other materials can be tested for their
durability under real and constantly monitored
conditions.
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