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Challenge &

Massive production of polymers,'l combined with their fossil-origin and low recycling rates, is causing severe
environmental issues. Finding sustainable polymer solutions that can compete in properties and still being cost
competitive is a major challenge to industry today.

OLIPush Project

Bio-based
: : : polymer Eng.
“OLIpush - Redesign for greater circularity and a smaller N & "90f
environmental footprint” project focuses on finding more K O
sustainable polymers to use In structural and functional 4
components of a flush toilet system. @

-> Increase the bio-based content
-> Compliance with functional and aesthetic requirements

Evaluation of end-of-life poly(propylene) (PP) and poly(oxymethylene) (POM),
originally produced by OLI-Sistemas Sanitarios S.A. company, to assess their
potential for reintroduction into the production process.

plates Characterization

Survey of commercially available bio-based
polymers able to replace the fossil-based
acrylonitrile-butadiene-styrene (ABS) in flush

1 - Identification of key properties of the fossil-based ABS.
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2 - Comprehensive survey of commercial bio-based polymers to 0.8 - 1737
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Figure 1 — Normalized FTIR of virgin and recycled PP and POM specimens

Physical properties
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(A) test conditions 220 °C / 10 kg; ® Immersion 24h;
(C)test conditions: 1zod, 1.8 MPa, unannelated, 23 °C;

(D) test conditions: charpy notched, 1.8 MPa, 23 °C ; N

(E) test copnditions: 1 kg, 50 °C/h.
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Chosen Figure 3 — Water uptake by immersion of virgin and recycled PP and POM specimens

Bio-based polymers
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v" The FTIR spectra of virgin and recycled PP show negligible changes in polymer structure. In contrast, FTIR spectrum
of recycled POM shows a more intense band at 1737 cm, attributed to C=0 function, which may indicate some
degree of thermal- or photo-oxidation side reactions.

v' TGA thermograms shows decreased thermal stability for recycled PP and increased for recycled POM, as compared
to the virgin counterparts.
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