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What is pyrolysis?

Environment-friendly process allowing the valorization of plastic waste  by 

thermal degradation of polymers into smaller valuable molecules 

Drawbacks: 

 Thermal degradation mechanism:  very complex (reaction of β-

scissiors, isomerization, hydrogen transfer, oligomerization, Diels-

Alder addition…)

 Very wide range of products  complicated processes for separation

 Low quality of products  making this process unfeasible

 High temperature of process  high  energetically cost 

Polyethylene (PE)

Polypropylene (PP)

Polystirene (PS) 

Polyethylene

terephthalate (PET)

……

PYROLYSIS

350°C - 1350°C Gas, Oil, Wax, Residue 
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Why catalytic pyrolysis?
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Less demand in energy

Less impurities / selectivity

Decreasing the char residue

Catalyst : cost and recycling?

Knowledge on the mechanism of 
action

Economic / environnemental impact of 
the processes

http://dx.doi.org/10.1016/j.psep.2016.06.022
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Acid Catalyst offer the possibility to orientate the degradation process !

Pyrolysis
Catalytic

Pyrolysis
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Outlooks

 Development of low cost catalyst having low environemental impact

 Development of pilot scale pyrolysis unit

 Determination of the environnemental impact of the process using LCA

Source: RSC Adv., 2012, 2, 4844-4856; Catal. Sci. Technol., 2016,6, 5350-5363, http://aes.mines.edu/fbrpyrolysis.html, Environ. Sci.: Processes Impacts, 2015, 17, 1513-1521 

https://doi-org.buproxy.univ-lille1.fr/10.1039/2046-2069/2011
http://aes.mines.edu/fbrpyrolysis.html
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