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OBIECTIVE GENERALE: HERO abordeaza problemele tehnologice si de mediu existente Tn domeniul deseurilor
din plastic si cauciuc printr-o abordare interdisciplinara. Acesta acopera aspecte privind cercetarea si inovarea in
sortarea poliolefinelor mixte si modificarea suprafetei particulelor de cauciuc care urmeaza sa fie testate pentru
producerea de elastomeri termoplastici din aceste deseuri polimerice reciclate.

FAZE DE EXECUTIE:

Etapa 1. Prelucrarea prin metode ecologice avansate a deseurilor din materiale plastice si cauciuc vulcanizat
Etapa a 2-a. Obtinerea de noi tipuri de elastomeri termoplastici la scara de laborator

Etapa a 3 -a - Demonstrarea functionalitatii metodelor si tehnologiei utilizate pentru obtinerea noilor TPE
Etapa a 4 -a - Obtinerea noilor materiale HERO utilizand echipament industrial

CONCEPTUL STIINTIFIC:

HERO fsi propune sa dezvolte compozite de Tnalta performanta cu proprietati termice si mecanice adaptate
pentru a fi utilizate pentru aplicatii ingineresti, in transport si constructii. Aceste compozite sunt obtinute din
deseuri polimerice si sunt reciclabile.

REZULTATE EXPLOATABILE PRECONIZATE PENTRU ATINGEREA OBIECTIVULUI:

¢ obtinerea de granule reciclate mecanic din deseuri de PP si HDPE.

e raport asupra testdrilor materiilor prime pe baza de PP si HDPE reciclate mecanic obtinute din deseuri

procesate.

¢ 1 metodologie de caracterizare a deseurilor polimerice procesate si a noilor elastomeri termoplastici.

e studii si analize privind stadiul actual al tehnicii.

* Rapoarte de testare fizico-mecanica si chimica.

¢ 5 variante de compozite polimerice selectate.

¢ 5 |oturi de granule obtinute la scara industriala.

¢ 1 tehnologie de procesare a granulelor HERO;

¢ obtinerea a minimum 10 prototipuri de produse prin metoda extrudarii.

¢ tehnologie de procesare a granulelor HERO;

¢ obtinerea a minimum 10 prototipuri de produs prin injectie.

¢ 1 specificatie tehnica.

REZULTATE OBTINUTE:

1 studiu privind stadiului actual privind deseurile de mase plastice si cele de cauciuc vulcanizat, reglementarile in
vigoare privind gestionarea acestor tipuri de deseuri, precum si 1 analiza privind posibilitatile de utilizare a
acestor tipuri de deseuri la obtinerea de elastomeri termoplastici cu aplicatii in constructii, transport etc.

1 metodologie de caracterizare a deseurilor polimerice procesate si a noilor elastomeri termoplastici.

1 Raport de incercari pentru cenusa si extract acetonic pentru proba de pudreta de cauciuc; analize FTIR ale
pudretei de cauciuc, ale extractului acetonic si ale cenusii obtinute din pudreta de cauciuc; test Burchfield in
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vederea identificarii tipurilor de elastomeri din pudreta de cauciuc.
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Figura 1. Imagini din timpul identificarii elastomerilor din pudreta de cauciuc prin reactia de culoare Burchfield
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Figura 2. Spectrele FTIR ale probelor de pudreta de cauciuc: pudreta ca atare (culoarea bleu), pudreta ramasa dupa
extractul acetonic, dupa ce a fost uscata (culoarea albastra), pudreta de cauciuc dupd imersie 72 ore in toluen si apoi uscata
(culoare verde) si pudreta de cauciuc dupa imersie in acetona si cloroform in raport masic de 3:1 si apoi uscata (culoare
rosie)
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GENERAL OBJECTIVES: HERO addresses existing technological and environmental issues regarding plastic and
rubber waste through an interdisciplinary approach. It covers aspects related to research and innovation in
sorting mixed polyolefins and modifying the surface of rubber particles to be tested in order to make
thermoplastic elastomers from this recycled polymer waste.

EXECUTION PHASES:

Stage 1 — Processing plastic and vulcanized rubber waste through advanced ecological methods
Stage 2 — Obtaining new types of thermoplastic elastomers at laboratory scale

Stage 3 — Demonstrating the functionality of methods and technology used to obtain the new TPEs
Stage 4 — Obtaining the new HERO materials using industrial equipment

SCIENTIFIC CONCEPT:

HERO proposes to develop high-performance composites with tailored thermal and mechanical properties for
application in engineering, transportation and constructions. These composites are obtained from polymer
waste and are recyclable.

EXPECTED EXPLOITABLE RESULTS:

¢ obtaining mechanically recycled granules from PP and HDPE waste;

e report on testing raw materials based on mechanically recycled PP and HDPE obtained from processed
waste;

¢ 1 methodology for the characterization of processed polymer waste and the new thermoplastic elastomers.

¢ studies and analyses on the state-of-the-art;

¢ Physical-mechanical and chemical testing reports;

¢ 5 variants of polymer composites selected;

¢ 5 batches of granules obtained at industrial scale;

¢ 1 processing technology for HERO granules;

® obtaining minimum 10 prototypes of products through extrusion;

* processing technology for HERO granules;

® obtaining minimum 10 prototypes of products through injection;

¢ 1 technical specification.

OBTAINED RESULTS:

1 study on the state of the art of plastic and vulcanized rubber waste, the regulations in force regarding the
management of these types of waste, as well as 1 analysis on the possibilities of using these types of waste to
obtain thermoplastic elastomers with applications in construction, transport, etc.

1 methodology for characterizing processed polymer waste and new thermoplastic elastomers.

1 Test report for ash and acetone extract for the rubber powder sample; FTIR analyses of the rubber powder,
acetone extract and ash obtained from the rubber powder; Burchfield test in order to identify the types of
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elastomers in the rubber powder.
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Figure 1. Images from the process of identifying elastomers in the rubber powder through Burchfield test
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Figure 5. Images of the acetone extract
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Figure 2. FTIR spectra of rubber powder samples: powder as such (light blue), dried powder remaining after the acetone
extract (dark blue), rubber powder after 72-hour immersion in toluene and then dried (green) and rubber powder after
immersion in acetone and chloroform in a mass ratio of 3:1 and the dried (red)
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Figure 4. FTIR spectrum for ash
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Figure 6. FTIR spectrum of the acetone extract
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