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Abstract:

Note: maximum length of 400 words.

Organic chemicals and therefore also plastics degrade while being in contact with the oxygen of the
ambient air. This degradation is an oxidation process occurring as a radical chain reaction. The degradation
results in cleavage of the polymer chains declining the mechanical properties.

This radical cycle is relevant at ambient temperature already, but it is essentially much enhanced during the
high temperatures of plastics melt processing such as compounding or injection molding.

Special additives, antioxidants must be added to the polymer to stabilize it against the oxygen attack at the
melt processing steps and during the lifetime of the plastics product.

The polymer chains are primarily attacked by the OH radical resulting in hydroperoxide moiety. The latter
reacts during the cycle forming a new OH-radical. To get optimum protection of the polymer, two different
types of antioxidants must be added: The primary antioxidant containing wide conjugated systems catches
the OH-radical. The secondary antioxidant consists typically of hindered groups with free electron pairs. It
reacts with the hydroperoxide without OH formation. Both antioxidant types perform in a synergistic way,
therefore.

When developing new antioxidant chemicals, finding the optimum mixing ratio of the two constituents and
the total amount of an antioxidant pair for a given plastics grade is challenging. The analogues situation
exists during compounding of recyclate from mill charge of used plastics. The content of remaining
stabilizer depends on the age of the material and essentially varies from batch to batch.

From the viewpoint of economy and to save resources the added amount of stabilizer and the mixing ratio
of the synergists must correspond to the plastics grades and their age in the mill charge.

The traditional way of searching optimum concentration bases on compounding series with varying mixing
ratio and performing offline testing such as MVR, OIT and mechanical, and is time consuming lengthy.

LBF is developing a fast approach for optimizing process stabilization. It bases on online rheological
measurement of the flow curves. It turns out that the flow curves mirror the effect of added stabilizer
immediately.

First results are presented.
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