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End-of-life tires: a worldwideissue
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1 to 1.8 billions tires generated/ year 2 to 3% total wastes

Å USA: 0.84
Å Europe: 0.27

Å Québec: 0.58
Å Ontario: 0.73
Å FWI: 0.68

Tires per capitaADEME, "Observatoire des Pneumatiques usagés - Rapport Annuel ADEMEς2016"
ACARP, "AnnualReport 2017 - Association canadienne des agences de recyclage des pneus"



Tire recycling: a challenge
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www.popularmechanics.com

Designedfor:
XSafe and Safety
XDurability
XResistance to outdoor conditions

(UV, ozone, bacteria)

ÅMassive (75% empty)
ÅNot biodegradable
ÅShelf life over 100 years

ÅUncontrolledemission of 
potentially harmful compounds 
to atmosphere, soiland 
groundwater
ÅHigh fire riskҦ difficult to 

control and extinguish
ÅConstant growth of insectsand 

parasites

https://www.popularmechanics.com/cars/car-technology/a22553570/waste-tires/


Landfilland environmentaldisaster
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https://www.ayititoday.com/video-incendie-a-la-plus-grande-
decharge-de-pneus-au-monde/

Landfill in Koweït ςAugust3rd, 2021

ÅZn, metals, metalloïds
ÅHCl(about 3000 ppm Cl in a tire)
ÅCO, SO2, NOx

ÅOrganiccompounds (Zn, Cr, Pb, Mn, Fe, Al)
ÅMutagenicemissions(PAH)

Tires 
burning

Atmospheric
emissions

http://www.planete-echo.net/LesLogos/LesLogos.html

52 millions of ELTs

https://www.ayititoday.com/video-incendie-a-la-plus-grande-decharge-de-pneus-au-monde/
http://www.planete-echo.net/LesLogos/LesLogos.html


Environmentalhierarchyof ELTstreatment
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Insufficientto offset 
tires production

Thermal processes
High potential value

Narrow

CalciaCement industry
(France)

Fuel (CSR)

Å Material recovery
RegenerationςPyrolysis

Å Energyrecovery
Incineration/ Combustion

http://www.rechange-maroc.com / https://fr.made-in-china.com/ https://www.gazons-synthetiques.net/ https://www.ciments-calcia.fr/fr/  
Aliapur2009: Utilisation des pneus usagers comme combustible alternatif

http://www.rechange-maroc.com/pneus-rechapes-solution-ou-danger/
https://fr.made-in-china.com/
https://www.gazons-synthetiques.net/
https://www.ciments-calcia.fr/fr


Materialrecoveryusingwastetire pyrolysis
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Tire composition

19% naturalrubber
24% syntheticrubber
26% fillers (carbonblack)
15% antioxidants, chemicals
12% steel
4%   textile (nylon, polyester)

Vacuum Pyrolysis

Å Eco-friendly 
Å No effluent
Å 100% yield
Å Thermo-sufficient(use of 

producedgasfor heating)

Vacuum Pyrolysis
Pyrovac Inc.

Value addedproducts:
Å Recycledcarbonblack (rCB)
Å Pyrolyticoils
Å Pyrolyticgas process



Carbon black market

8

5.7 kg CO2/kg CB produced
0.95 ς1.35 $US /kg

10%
Plastics

90%
Rubbers

30%
Rubbers

70%
Tires

+ 10 millions tons/yr
14 billions $US/yr

6.3 millions tons/yr
8.8 billions $US/an

Commercial carbonblack

Carbon Black Market www.marketsandmarkets.com/ Alpha Recyclage / Pyrovac 

NegativeCO2 footprint
0.66 ς0.84 $US /kg

Å 2018 market: 55 millions $US (4% of CB)
Å 2023 estimatedmarket: 491 millions $US (36% of CB)

Restof World
Asia & Pacific
Europe
North America

Recycledcarbonblack

http://www.marketsandmarkets.com/


Project outline
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ELTs

Vacuum 
pyrolysis

Compounding
Extrusion

LeistritzTwin-Screw
Extruder

Compression 
molding

HDPE-rCB 
composites

Carver Hot Press

Waste Added value product

rCB


