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Purpose of  the study 

This work proposes an assessment of  the 

environmental impacts of  the pyrolysis 

process of  End of  Life Tires (ELT), 

performed by a company (“Curti s.p.a.”), and to 

compare it with alternative scenarios of  

valorisation and/or disposal. 

LCA (life cycle assessment) methodology in order to determine the most 

critical stages of  the process investigated, the environmental benefits 

arising from the recovery of  materials and energy and the greater or lesser 

impact comparing the technology with others recovering material or 

energy, already present on the market. 



Description of  the context 

In Italy, 248000 t End of  Life Tires (ELT) have been collected in 2015 
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LCA approach 
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Goal & Scope Definition: 

• Determine the scope and 
system boundaries 

Life Cycle Inventory:  

• Data collection, modeling 
& analysis 

Impact Assessment: 
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results 
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• Draw conclusions 
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analysis, etc. 
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LCA approach 
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Goal & Scope Definition 

Life Cycle phases considered: 

-Treatment process (including all input and output flows for the supply and 

distribution of  material and energy); 

-Material recovery (to recycling facilities); 

-Disposal of  waste/residues 

Functional Unit 

It is the physical quantity to which all streams and impacts are reported (in input 

and output): 1 ton of  End of  Life Tires has been chosen. In the case of  the 

pyrolysis plant, rated at 4 t/h has been considered. 



The case study 
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Life Cycle Impact Assessment: 
Scenario Pyrolysis “Curti” 
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The avoided impact due to the recovery of  carbon black, steel and oil exceeds 

(more than one order of  magnitude) the impact generated by the process (on which 

energy consumption affects the results of  about 10%). 



Life Cycle Impact Assessment: 
Pre-treatment impacts comparison 

Cumulative Energy Demand (CED) method 
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As for the pre-treatment, “Curti” process results in an energy demand equal to 1/3, 

1/10, 1/20 compared to the alternative ones 
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Life Cycle Impact Assessment: 
Comparison with energy recovery scenarios 
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Compared to other energy recovery scenarios, the balance is largely favourable 



Life Cycle Impact Assessment: 
Comparison with material recovery scenarios 
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In the comparison with other recovery scenarios, a great influence is given by the different 

options of  granules recovery, considering which materials should actually be replaced: a 

complete recovery of  metals and synthetic rubber (CASE1) would bring to a greater advantage; 

intermediate options (CASE 2) would make “Curti” process preferable. 



Conclusions 

• A pyrolysis process, implying a chemical transformation of  a waste into valuable 

materials and energy, was investigated from a life cycle perspective. 

• The process was found to be favourable in terms of  energy consumption, due to 

the very low requirements in the pre-treatment step, compared to the alternatives. 

• However, the greatest impacts were not those associated to the direct emissions 

of  the process, but the benefits coming from the recovery of  materials and energy 

(avoided fossil and mineral depletion). 

• According to the different fate of  the recycled materials in alternative scenarios, the 

greater or lower benefits coming from pyrolysis could be questionable. 

• Other recovery scenarios could be investigated in the future. 

• Furthermore, by applying a sensitivity analysis (e.g., Monte Carlo method), the 

robustness of  the model in function of  the uncertainty of  the data used could 

better be checked (especially the secondary ones collected from the literature). 



Main references 

Cembureau, “Alternative fuels in cement manufacture. Technical and environmental review”, 

Brussels, 1997. 

C. Clauzade, P. Osset, C. Hugrel, A. Chappert, M. Durande, M. Palluau, “Life cycle assessment 

of  nine recovery methods for end-of-life tyres”, Int J Life Cycle Assess, 15, 883–892, 2010. 

A. Corti, L. Lombardi, “End life tyres: Alternative final disposal processes compared by LCA”, 

Energy 29, 2089–2108, 2004. 

L. Giorgini et al., “Efficient recovery of  non-shredded tires via pyrolysis in an innovative pilot 

plant”, EEMJ, 14, 1611-1622, 2015. 

X. Li, H. Xu, Y. Gao, Y. Tao, “Comparison of  end-of-life tire treatment technologies: A Chinese 

case study”, Waste Management 30, 2235–2246, 2010. 

F. Passarini et al., “Environmental impact assessment of  a WtE plant after structural upgrade 

measures”, Waste Management, 34, 753-762, 2014. 

R. M. Rafique, “Life Cycle Assessment of  Waste Car Tyres at Scandinavian Enviro Systems”, 

Thesis in Chemical and Biological Engineering, 2012. 

V. Torretta, E. Cristina, M. Ragazzi, E. Trulli, I. A. Istrate, L. I. Cioca, “Treatment and disposal 

of  tyres: Two EU approaches. A review”, Waste Management 45, 152–160, 2015. 



Fabrizio Passarini 

fabrizio.passarini@unibo.it 

Interdepartmental Centre for Industrial Research “Energy and Environment” 

Department of  Industrial Chemistry “Toso Montanari” 

Thanks for 

your attention!! 

mailto:fabrizio.passarini@unibo.it
http://it.wikipedia.org/wiki/File:Emilia_Bologna2_tango7174.jpg
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjmrrvq9N_TAhUCvBoKHSN5AjYQjRwIBw&url=http://www.newsrimini.it/2017/03/inaugurato-il-tecnopolo-allex-macello-per-ora-due-laboratori/&psig=AFQjCNHvB8PBbIQmWBMRCoS4Hyk5mPkTIg&ust=1494319590811140
http://www.google.it/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwidu6D59N_TAhXE2RoKHbBRBzQQjRwIBw&url=http://www.altarimini.it/News95904-inaugurato-il-nuovo-tecnopolo-di-rimini-corsini-una-scommessa-dalle-grandi-potenzialita.php&psig=AFQjCNHvB8PBbIQmWBMRCoS4Hyk5mPkTIg&ust=1494319590811140

