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Abstract:

Polypropylene (PP) based recyclates obtained from post-consumer waste (PCW) are gaining more and more
interest in public, science and in industry."? PP based recyclates obtained specifically from mechanical recycling are
increasingly used and visible in various application e.g. bottles and containers in non-food applications.

A big drawback of mechanical recyclates, from an analytical point of view, is that they contain beside the target
polymer type, also other polymers, which are not soluble under the conditions that are required for polyolefins
(e.g. in TCB, ODCB and at high temperature (140°C-160°C). Most commonly found examples would be
polyethylene terephthalate (PET), polyamide (PA), polyvinylcloride (PVC) or crosslinked polyolefins.® In
combination with inorganic fillers, which are also insoluble, these components make analysis of recyclates with
standard methods much more difficult and can lead to inaccurate results or even worse can cause blockages
which can cause instrumental damage.

For virgin polypropylenes it was shown that Crystex (CRY Stallization EXtraction) analysis was capable to determine
accurately and in an automated way the amount of the xylene cold soluble (XCS), the ethylene content and the
intrinsic viscosity (IV) of the whole material as well as of the crystalline and amorphous fraction.?3

Therefore the analytical approach for analysing recyclates needs to be modified in a way to remove successfully
the insoluble fraction, containing non soluble polymers and inorganic fillers.

In this poster we compare three different types of sample preparation for removal of the TCB insoluble components
prior to analysis with Crystex and discuss their application and limitation in respect to the amount and type of the in-
soluble fraction.

1. Sample preparation in metal pouch based on the ISO 10147 where for the determination of the xylene insoluble
matter in polyolefins, the insoluble fraction is hold back by using a metal pouch with a defined pore size of 125 + 25
um or lower. This approach was developed for the determination of crosslinked fraction is polyolefins.®

2. Use of semi-automatic, external filtration system (EFS) which was developed for filtration of carbon black and
other small size particle prior GPC analysis.®

3. Use of recently developed Crystex in-line filter that was developed to successfully remove various types of fillers
from the PP in complex PP compounds.”
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