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Micropollutants are immensely challenging for
the global water management industry. These
water-soluble organic substances are toxic for
the aquatic environment, even in small quan-
tities, and they are not removable by con-
ventional three-stage sewage treatment
technology.

Synergy effects of hybrid process

As part of the research group “SoWas” and

in collaboration with the Friedrich Schiller
University Jena, Fraunhofer IKTS investigates
how to completely remove micropollutants by
combining adsorption and oxidation on nano-
particles. To achieve this, the oxidant can be
introduced into the process by creating cavita-
tion using ultrasound and/or through photo-
catalysis using TiO,. The adsorption can be
realized with carbon species such as graphene.
Combining these methods creates a synergy
effect, and the degradation rate of micropol-
lutants can be greatly increased.

Graphene - an ideal adsorber

Graphene is a 2D material consisting of carbon
atoms arranged in a honeycomb lattice. It is
characterized by high electrical and thermal
conductivity combined with high mechanical
stability. Furthermore, graphene has a very
high specific surface area, which makes it an
extremely suitable adsorbent.

IKTS is able to synthesize graphene and gra-
phene oxide through the exfoliation of inex-
pensive graphite and by unzipping carbon
nanotubes (CNTs). Depending on the chosen
starting material and its processing, it is pos-
sible to tune the mean graphene flake size
within the nm to ym range. These flakes can
be then directly bound to TiO,, the photo-

catalyst. Furthermore, the adsorption properties
of graphene can be adjusted depending on
the micropollutants that need to be removed.
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Services offered

= Exfoliation of graphite and unzipping of
CNTs for graphene fabrication

= Customer-specific functionalization

= Comprehensive characterization of
graphene
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