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1. THE PROJECT

The projectLIFE14ENV/IT/00016@Recycling of textile fibredrom end-of-life tires for production of new
asphalts and plastic compoundd&ads to industrial application of textile fibres reuse from the recovery of
ELTs (Endf-Life Tyres).

The ETL (End Tires Life) is a waste and in current legislation can fedladifferent courses of treatment:
recovery of materials or energy recovery

From the ETLs recovery the following materials are obtained: elastomeric rubber granules, harmonic steel,
and textile fiber mainly composed of nylon, rayon etc. The granulesildfer and harmonic steel are
recycled in multiple applications. The textile fiber, which represents about 10% of the PFU (considering the
weight), has not any use and ends up in landfills or incinerators.

The Project LIFBIENV/IT/000160 objectives are:

reducing of the waste amount that currently ends up in landfills or incineration;
production of materials with added textile fibres by ELTs, with higher technical features;
commercial exploitation of the recovered textile fibres;

replicability of theactivity and its results in the other EU countries.

D D >

The project LIFE 14 ENV/IT/000160 is the natural evolution of R&D activity supportedyRhRIARCHE
FESR 2002013 called:RTP ProcessDesign and development of a new product resulting from the seu
of textile fibres waste from the shredding process of ELTs

From this research two particularly interesting applications came to light:
A Asphalt the textile fibres properly dosed in street asphalt gives greater resistance to fatigue; that
allows extewling its average life;
A Compound the textile fibres, combined with other plastics (eg. Polypropylene and similar
materials), increase the impact strength on the compound; this materials is suitable for the
production of each type of crankcase, automotiwnponents and similar products.

1.2 OBECTIEVES

Textile fibres represent about 10% by weight of the -efdife tyres(ELT) and every year, in Europe, about
320,000 tons of dirty fibrous material must be disposed as special waste. This results in negative impacts on
the environment, in terms of GHG emissions and pollution, economic losses and public costs.

REFIBRE acati@ims to overcome the two main existing barriers limiting ELTsile®ycling, these are:
A the absence of useful and economically affordable applications forsfilmase that makes it
worthy of recycling
A the lacking of proper treatment technologies facovery of clean fibres.

The ultimate goal of this project is 100% valorization of the ELTsfilagerial and finally transform it into a

dza S¥dzf &aSO2YyRINE NI}¢ YIGSNRAIE FFOO2NRAY3I G2 F aOAN
new appropiate treatment of the fibre aimed at improving its quality and features in order to prepare it for
reuse.
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The final result of the project LIFE14 ENV/IT/000160 was the industrialization of production on processes of
asphalt and plastic compounds with attitextile fibres by ELTSs, in order to enter the market as a finished
product.

1.3 ACTIONS

The actions implemented are the following:
A Treatment of the textile fibres, coming out of the recovery ELTs, to make it compatible with the
successive stages pfocessing;
A Audits of workability and optimization of mixtures in relation to the subsequent processing;
A Fieldtests on physical / mechanical improvement of the finished product.

Specifically, the activities of the REFIBRE projec carried out were:

1. design construction and validation of an innovative industrial pilot plant that enables ELT fibre
treatment, cleaning and processing and makes the fibre recyclable and reusable;

2. production of new materials (plastic compounds, asphalts) modified with the fibvd a
demonstration of their superior technical features and economic suitability compared to traditional
ones;

3. perform quantitative assessment of the environmental impact indicators by LCA and LCC aiming to
prove cost/environmental effectiveness of the prageml new solutions;

4. promote the project and its results to stakeholders through targeted dissemination and networking
(also with the support of the national association for recovery PFU, Ecopneus);

5. stimulate the stakeholders to the valorisation of the rdegcfibre then following environmentally

sustainable paths for material recovery in line with the EU waste legislation on ELV materials

(2000/53/EC, DM 11/04/2011, D. Lgs. 152/06);

pave the way for replication and transfer of the results in other EU castr

7. contribute to reach the target goals of the Roadmap for a Reseckffieient Europe and the 7th
EAP, i.e.: maximise recycling, limit incineration or landfilling to-necgclable materials, and
reduce environmental emissions and pollution.

o

1.4 RESULT

In this chapter the environmental and soed@onomic results of the project are reported, which allow the
sustainability and transferability of the project outcomes.

The REFIBREeam worked closely with stakeholders, policy makers and consumers to strestheut
ecological relevance of eddendly products, likdeREFIBREO support and promote the acceptance and use

of new green products containing different types of waste materials.

Replicating this approach in other companies and countries, this could semrea good practice of
producing asphalt o plastic compound using waste material that can be adopted in order to reduce and
saving raw material , reduce energy, decrease the CO2 production during the process, and thus, presenting
a significative impact ohuman health and environment.

Textile fibre from ETL's per ye#aly: 40,000 tons/year, UE: 320,000 tons/year
Assuming the replicability of the project in Italy the potential impact is as follows.

Waste reduction:
A 6,500 tons/year waste in landfill
A 33,500 tons/year waste that goes to incineration
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GHG emission reduction:
emission reduction referred to the recycling of 1 ton of textile fibers
A CO2 equivalent, about 4 Tons of CO2 equivalent for each Tonneeotisiéa
A SO2equivalent,about 10.8 Kg di SO2 @igalent for each Tonne of fibnesed
A fine powders (PM2.5, 5, 10), about 1.3 Kg of finerders for each Tonne of fibiesed
Use of recycled fibres as secondary raw material
A production of 200,000 tons/year of plastic PP compoufi28% by weight} sufficient to make
about 13,300,000 bins with 240 litre volume for waste garbage collection
A produce 13,300,000 tons/year of reinforced asphalt (0.3% by weighsufficient for the
refurbishment of a 6,600 Km road

2. COMMUNICATION AND DISBRATION PLAN

The communication and dissemination activities and products carried out during the project include actions
which cover the scientific, technical, outreach and educational aspects of the project.

1.1 COMMUNICATION ACTIONS

many dissemination adtities have been done for Beneficiaries (internal dissemination), Operators,
Scientific Community, Industry, all potentially concerned stakeholders and all levels ofmakeys: such

as standardization bodies, European and national policy makers, raities, schools and European
citizens, Students and General Public/Media .

In particular dissemination objectives were to implement the appropriate tools for easy communication
and to disseminate information among the REFIBRE beneficiaries and othdradtkdte with interests in
USE OF TEXTILES FIBER FROM ETL'S.

In particular dissemination objectives are to implement the appropriate tools for easynunication and
to disseminate information among thREFIBREeneficiaries and othestakeholders withinterests in USE
OF TEXTILES FIBER FROM ETL'S.

The papers follow the presentations carried out at regional national or international meetings and
conferences, as indicated in Talile

To ensure an effective dissemination of the advancements in the REFIBRE project a series of events were
organized by the REFIBRE partners, as reported in table 1

G2 GKS 62NRAY3I aw9CL. w9 S@gSyiéo

REFIBRiwvas also present at national and international everftdrs, conferences, meetings, expositions,
where the team participated in different ways (tatlg

Technical or scientific papers have been published (or submitted or still preparation) as indicated in Table 2.

Table 1¢ Poster and oral presentationsidng national and international meetings

Event Format Place/Date Title
REFIBRE event Presentation/ | Chieti Gestione della manutenzione delle strade e
Conference 09/29/2016 utilizzo di sottoprodotti da riciclo di PFU:

polverino di gomma e fibre deltala

The study was presented | Presentation/ | Ancona Analisi LCA della gestione del fine vita della tel

at a meeting with Conference July 2016 proveniente dal processo STECA

students, institutions and

companies

FairECOMONDO Rimini | Presentation | Rimini Asfalti piu green, silenziosi e durevoli: i risultati
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with the Ecopneus 11/09/2016 delle recenti esperienze italiane
FairUMBRIA BUSINESS | Participation | Terni UMBRIA BUSINESS MATCHING AND INNOV
MATCHING in the fair 25/11/2016 PLACE, is the market and innovation event
organized by Confindustria Umbria
Istituto Tecnico Presentation/ | Terni Presentation the Project REFIBRE Life to the
Tecnologico "Students Conference 01/17/2017 students
Sangallo”
FairASPHALTICA 2017 | Participation | Verona, 22- Technologies and solutions for road paving,
in the fair 2502/ 2017 safety and road infrastructures
FairCOMPOTEC 2017 Participation | Massa Carrara | International Compositand Related
in the fair 29-31/03/2017 | Technologies Exhibition
National Congress CIAF | Participation | Perugia22- Recycling of textile fibres from eraf-life tyres
2017 in congress 25/04/ 2017 for production of new asphalts and plastic
compounds
REFIBRE event Presentation/ | Macerata Gestione della manutenzione delle strade e
Conference 21/04/2017 utilizzo di sottoprodotti da riciclo di PFU:
polverino di gomma e fibre della tela
Territorial Circular Workshop Bologna Recycling of textile fibrefsom endof-life tyres
Bioeconomy 16/05/2017 for production of new asphalts and plastic
compounds
REFIBRE event Presentation/ | Ancona Buone pratiche per impiego di materiali da ricic
Conference 06/07/2017 - implicazioni e policy esempi di applicazione ng
settore strade eivile
Sardinia Symposium 2017 Abstract Santa Maria di | Recycling of textile fibres from eraf-life tyres
Poster Pula, 2 for production of new asphalts and plastic
6/10/2017 compounds
Ministry of the Presentation | Rome Cypriotlife team (Ministry of Agriculture, rural
Environment 12/12/2017 development and environment) study tour to
life projects in Italy.
REFIBRE event Presentation/ | Rome Manutenzione delle strade, utilizzo della tela da
Conference 10/05/2018 riciclo di p.f.u-risultati dellasperimentazione
25th CIRP Life Cycle Abstract Copenhagen Reuse of tires textile fibers in plastic compoung
Engineering (LCE) Poster (DK),30 Aprilg | is this scenario environmentally sustainable
Conference 2 May 2018,
FairlFAT 2018 Abstract Monaco (DE), | Participation in the fair Leading Trade Fair fg
Poster 14-18/05/ 2018. | Environmental Technologies
REFIBRE event Presentation/ | Fermo Convegno finale: risultati della sperimentaziong
Conference 05/07/2018
Global Conference on Abstract Kentucky (USA)| Recycling of textile fibres from eraf-life tyres
SustainabléManufacturing | Poster October 2018 | for production of new asphalts and plastic

conference

compounds

Table2 ¢ Technical and scientific papers

Journal Format Publishing Title
Date
2016Procedia CIRP 48 Technical 2016 Environmental Analysis of Different End of Life
Paper Senarios of Tires Textile Fibers
Journal of waste Technical 2017 Costbenefit analysis of a circular economy
managemet Paper project: a study on a recyclirgystem for enebf-
life tyres
23rd CIRP International | Technical 2018 Environmental analysis of different enud-life
Conference on Life Cycle | Paper scenarios of tires textile fibers
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Engineering
15th Global Conference ol Technical 2018 Reuse scenarios of tires textile fibers: an
Sustainable Manufacturin¢ Paper environmental evaluation
2018 Waste Management| Technical 2018 Investigating the feasibility of a reuse scenario
Paper for textile fibres recovered from endf-life tyres
2018Procedia CIRP Technical 2018 Reuse of Tires Textile Fibers in Plastic
Paper Compounds: Is this Scenario Environmentally
Sustainable
2018 Procedia Technical 2018 Reuse scenarios of tires textile fibers: An
Manufacturing Paper environmental evaluation
Journal ofcleaner Technical 2019 at the moment it was not accepted)
production Paper
Resources, Conservation | Technical 2019 Recycling of reclaimed fibers from waste tires i
and Recycling Paper hot mix asphalt
Constuction and Building | Technical 2019 Hot bituminous mixtures including reclaimed
Materials Paper fibers from waste tires: field and laboratory stuc

Some of the articles which appeared in the press, or the articles appearing in the web magazines. It is of
particular interest that the web magazines oanot only the region but also have a much wider diffusion

than printed journal/magazine, allowing a better communication of the project.

Here are some noteworthy publications

A Publication on the website of the Ministry of the Environment in the "Lif&Sd

YSABETS

month"] section (June 2018).

The importance of the web site allowed to reach experts in the sector of environment.
http://www.minambiente.it/notizie/progetto-life-del-mesedi-giugno2018refibre-life

) MINISTERO DELL'AMBIENTE

Home | Contatti

oooa

Pec | Mappa delsite | Cercanel sito

y . E DELLA TUTELA DEL TERRITORIO E DEL MARE

Acqua Aris Energia Natura  Territoria Atfa
—
HOME ILMINISTRO ~ MINISTERO ~ AMMINISTRAZIONE TRASPARENTE ~ UFFICIO STAMPA ~ ARGOMENTI ~ EVENTI - ( Q
Notizie » Progetto LIFE del mese di glugno 2018: REFIBRE-LIFE
Progetto REFIBRE-LIFE
? REFIBRE-LIFE (LIFE14 ENV/IT/000160) “Riciclo df fibra tessile proveniente dalla lavaraziene dei pneumatici fuori uso per produzione di
asfalti rinforzati e compoud plastici
REFIBRE |l progetto REFIBRE-LIFE , coordinato dz STECA S.p.A. e supportato da una rete di imprese con specifiche competenze su argomenti tra loro
complementari, ha portato ad applicazione industriale il riuso della fibra tessile proveniente dal recupero di PFU (Pneumatico Fuori Uso).
I_ I F E La fibra tessile, che rappresenta dirca il 10%in peso del PFL, 2 ozi non ha ancora alcun impiego e viene smaltita in discarica 0 awiata

zll'incenerimento, con tutto dd che ne consegue in termini di costi ambientali ed economidi
Con il progetto REFIBRE-LIFE |2 fibra tessile & stat2 opportunamente trattata al fine di essere impiegata in due applicazioni particolarmente interessantic

-Conglomerati bituminosi |2 tela, opportunamente dosata nel conglomerato bituminoso, conferisce alla pavimentazione stradale una maggiore resistenza a fatica; cid permette di
allungare notevolmente I vita media della pavimentazione:

doosi ottenuto un notevole
atto alla produzione di carter

-Compound plastici. |2 tela, combinata in propos
incremento della resistenza all'urto, senza che si
di ogni tipo, companent! sotto cofana per il settore Autor

portune con altre materie plastiche (ad esempio: polipropilene e simili), conferisce al
inmaniera 2pprezzabile le altre caratteristiche meccaniche; guesto rende il compol
wee prodotti analoghi.

Vai alla pagina Archivio Progetti del mese

Aree Acqua

Ariz

Energia

Matura

Territorio
Direzioni e divisioni di competenza Direzione generale per lo sviluppo sostenibile, per il danno ambientale e per i rapporti con 'Unione europea e gli organismi internazionali (SV1)
Argomenti Lifes
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HOME ILMINISTRO ~ MINISTERO - AMMINISTRAZIONE TRASPARENTE -~ UFFICIO STAMPA. - ARGOMENTI - EVENTI - |/q ]

LIFE (2014-2020) » Programma per I'ambiente e I'azione per il clima (LIFE 2014-2020) » Archivio Progetti del Mese » REFIBRE-LIFE (Steca SpA)

REFIBRE-LIFE (STECA S.PA)

Progetto del mese di glugno 2018
REFIBRE-LIFE (LIFE14 ENVAT/000160) "Riciclo di fibra tessil iente dall jone dei icifuori uso jone di asfalti i i d plastici”

1| progetto REFIBRE-LIFE, cordnato da STECASip A e supgortato iz unarete ol Imorese con specifiche compatanze su argoment] t loro complamentar. ha portato ad spplicazione
industrialei 113 fibra tessile p cupero di PFU [Pneumatico Fuori Uso).

La fibra tessile, che rappresenta circa il 105 in peso del PFU, 2 oggi non ha ancora alcunimpiego e viene smaltita in discarica o avviata allincenerimento, con tutte dache ne conseguz in
termini di costi ambientali ed economidi.

Conil progetto REFIBRE-LIFE |2 fibra tessile & statz opportunamente trattataal fine di essere impiegata in due applicazioni particolsrment interessanti:

-C i bituminast |a telz, oppor dosata nel conglomerato bituminaso, conferisce alla pavimentazione stradsle una maggiore resistenza a fatica: b permette di
allungare notevolmente |a vita media della pavimentazione:

~Compoundpiasic 1 el combinats nprcporzioni opportune con 3tre matere plastiche (o esempio:polipropilens e simil), conferiscel compoundcos oftenuto un el
incremento della resistenzaallurto, senza che si modifichino in maniera ftre caratteristiche meccaniche; questo rendeil compoundadatto alla praduzione di carter
di ogni tips, companenti sotto cofano per il settore Automative e prodott analoghi

Sitoweb del progetto: hitps/www.refibre.ew/

> Progetto LIFE del mese di giugno 2018: REFIBRE Scarica file pdf

Il progetto - del mese

REFIBRE-LIFE: “RICICLO DI FIBRA TESSILE
PROVENIENTE DALLA LAVORAZIONE DEI
STECAS.p.A. PNEUMATICI FUORI USO PER PRODUZIONE DI
Contrada Tenna, 87 ASFALTI RINFORZAT! E COMPOUND PLASTICI

1- 63813 Monte Urano (Fermo)

Premessa — il problema ambientale

Il progetto REFIBRE-LIFE intende portare ad applicazione
TIRES S.p.A. industriale il riuso della tela proveniente dal recupero di PFU
TECNOFILM S p A (Pneumatico Fuari Uso).

[CIEICOSTRIRAR S e 1l PFU & un rifiuto che alla luce della wigente normativa pub

seguire due diversi percors di trattamento: recupero di
materiale o recupera di energia.

Dal recupero di materiai da PFU si ottengono, dopo
opportune lavorazioni, gomma elastomerica in granull,
accisio armanico e fibra tessile costituita in prevalenza da
e Cara nylon, rayan e simili.
E-maik | granuli di gomma & 'accialo armonica vengana reimpiegati
come materia prima seconda in molteplici applicazioni. La
fibra tessile, che rappresenta circa il 10% in pesa del PFU,
01/09/2015 - 31/08/2018 oggi non ha ancora alcun impiego e viene smaltita in discarica
o avviata alfincenerimento, con tutto quanto the ne

Publication in the SITEBurnal (http://www.siteb.it/)

The SITEB is an association that brings together companiest@sidholdersvorking in the roads
and bitumen sector with over 250 members.

hanno la necessita di accertare il rispetto dei limiti prescritti,
mwsabﬂlﬂl&mmhannmﬁmmm

lisi di speciazione degli odori.

Altre simili iniziative sono in calendario: sul sito web le rela- —

W STECA: sul recupero della fibra tessile

“Manutenzione delle strade, utilizzo della tela da riciclo degli
pneumatici fuori uso” & il tema di un convegno che si & svol-

to a Roma il 10 maggio scorso nel corso del quale & stato trat-
mp«hwﬁmvﬂhrwdﬂlmmm
tessile pe dalla | degli i fuori
uso per la produzione di asfalti rinforzati e d plasti-
dﬁmnssodasmspadmmmmmdusoc-
cupa prevalentemente della distribuzione di gas metano ma
rifiuti, evento ha illustrato il risultato della sperimentazione
condotta in collaborazione con I'Universita Politecnica delle
Marche in merito al recupero delle tele dagli PFU e il suo im-
piego come fibre di rinforzo per i conglomerati bituminosi. So-
no intervenuti I'Ing. M. Carassai responsabile del Progetto, il
Prof. M. Bocci dell'Universita Politecnica delle Marche che ha
condotto la ricerca, I'ing. L. Bartoccini dell' Autostrada dei Par-
chi, I'ing. E. Bocci dell'Universita Telematica E.Campus, la Dssa
S. Betti di AT Sogesid e I'lng. Ravaioli per SITEB.

leamwﬁsvohemstate:lmanammdecpnlasmni

poggio delle travi e dell'intradosso degli sbalzi laterali, me-
diante idro-demolizione e applicazione di malte per il ripri-
stino strutturale. | pilastri in calcestruzzo sono stati inoltre rin-
forzati mediante I'applicazione di tessuti in fibra di carbonio,
Letravidellastmtturasomstaterinforzaﬁemediantelapo-

BN RASSEGNA DEL BITUME B9 1 E S NS, 13
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n. 5 publicationsin ECOPNEUS web sifbttp://www. ecopneus.it/)

LIFE14 ENV/IT/0016REFIBRE LIF

Ecopneus scpas the nonprofit company for the tracking, collection, processing and final
destination of enebf-life tyres (ELTS) created by the major tyre manufacturers operating in Italy
(Bridgestone, Continental, Goodye2aunlop, Marangoni, Michelin and Pirelli)

ECOPNEUS is in Italy the reference point for the&dgeTtor.

http://www.ecopneus.it/?s=Refibre

\‘\‘." X
3 g
‘& '.‘0

moopneuUs

Hai cercato: "Refibre”

REFIBRE

LIFE

F rmiro PrU

ROFIBREC-LIFE & un progetto UFE cofinanasato dalls comunita Turopes dal ttalo

"Recyling of textile Mye

end-of fife tyres for producton of e asphalis
and plastic compounds” ROABRE intende partare ad applicazions industrise

riuso della tela..,

cofinarneiato dalla comunita Cwopea dal tolo;

end-ofiile tyres for producten of new ssphats

compounds™. Il Progette REABRE, coordinalo da Steds spa, asenda

anca di Fermo

Reumnpiegare su stals industriale |3 filea lessie proveniente dal recupearo dei
Prieurnatd Fuari Uso. Con questo obsettive & nato il progetto dircerca
suropeo Refire - LIFE dhe irtende portars ad applicacione industriale i rivso

della teda provenients da

marnuternzione d

paherine d gammea e it

progetto di ncerca europeo

Reunpiegare su stals industriale 1a filra 1essie provenients dal recupero dei

Prieurmatd Fuari Uso. Con questo olsettiveg & nato il pragetto dircerca
europen Rellwe - LIFC dhe iende portars ad applicacione industriale i rivso

dells teda provenients da
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1.2 COMMUNICATION TOOLS

The communication tools are represented by the official website of the project (vefilre.eu), the
newsletters sent to all the peopleighed in the website mailing list as well as to all the people who
participated to the events organized in the frame of the project. R#-IBREeam has been also active in
websites OF the beneficiaries as well as in the project socials (facebathi€) fdHowing are reported the
printed materials.

Finally, the REFIBRE team realized a final video to explain the project and the results obtained

A REFIBRE LIFE notice boards
BRE L

aeians S sphaits and plastic compou
LIFE14 ENV/IT/000160

AAAAAAAAAA

A REFIBRE LIBEcures
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PRODUCTION OF NEW ASPHALTS AND PLASTIC COMPOUNDS
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PFU
ETLs

TH ROLAR 0N 967
TR

D

SRR

W!:“‘ﬁ&!ﬂ

REFIBRE

LIFE

RISULTATI ATTESI | EXPECTE!

0,
alff il

ACTS

[P p—p— arc REFERE sortotute [mgect sy 4 e carrpuny)

Fibra tessile Pellets pronta per
essere lavorata

Textile Nber Pellets ready to be worked

APPLICAZIONE DEL PELLETS | PELLETS APPLICATIONS

Compounds plastici
Plastic compounds

¢
Asfalto ﬁbrorinforzato, la presenza di fibra conferisce
agli asfalti maggiore resistenza a fatica
Fiber-reinforced asphalt, the presence of fibers gives the asphait
Incressed resistance to fatigue

SPERIMENTAZIONI IN CORSO | TRIAL IN PROGRESS
C i plastici ilap di fibra
isce al i ggi i all'urto
Plastic components the presence of fibers gives to the material
greater impact resistance

14

Bidone per raccoita riflut Components sotto cofano
{miniatura) {automotive)

Bin for waste c

(miniature) (automotive)

Stesa sperimentale di asfalto su “Strada dei Parchi”
autostrada A24 e A25

Experimental stretch of asphait on the “Strada del Parchi”
motorway A24 and A25
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FINAL WORKSHOP ON 05 JULY 2018 - FERMO DOWNLOAD MATERIALS

EVALUATION QUESTIONNAIRE IMPACTS OF THE PROJECT

GO TO THE QUESTIONNAIRE
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