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Make Any Pyrolysis Oil from Waste Plastic 
Suitable for Steam Cracker Usage
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Plast ic produc t ion is increasing 
exponentially as the demand for resources 
continues to grow (Figure 1). In 2020, 360 
million tons of plastic have been produced, 
equivalent to 50 Kg per habitant, and only 
8% of plastic production is integrated into 
a circular loop. From a carbon resource 
perspective, it means that today only 
13% is saved through recycling, while 
87% of these resources are lost either by 
incineration or landfill (Figure 2).

Converting plastic waste into valuable 
resources is therefore today a real 
concern for the plastic industry to reduce 
pollution at a sustainable cost. 

Rewind® Mix is an answer to this concern 
as it provides a complete solution to 
turn any plastic pyrolysis oil into perfect 
feedstock for steam cracking to make 
new plastics suitable for any application, 
including food contact packaging.

Purification Challenge 
Plastic pyrolysis is a sustainable pathway 
for recycling a wide variety of plastics and 
more specifically Polyolefins (polyethylene 
and polypropylene). However, resulting 
pyrolysis oil is still rarely processed further 
in petrochemical plant. Indeed, numerous 
plastic pyrolysis process technologies are 
proposed into the market, with moderate 
capacities, treating local and different 
types of feedstocks. This result in a broad 
range of oils, with a large variation of 
quality, compositions and impurities.

To ensure a steady operation of the 
steam cracker while maintaining 
high quality of resulting product, the 
petrochemicals actors need purification 
and homogenization of these oils. 
Rewind® Mix has been developed to be 
flexible to handle with feed composition 
diversity.

 Ï Figure 2: Current Part of Recycled Plastics vs 
Global Plastic Production


B E N E F I T S

 • Unique solution to remove impurities 
from waste plastic feedstocks

 • Know-how in all petrochemicals 
feedstocks including plastic 
pyrolysis oil characterization

 • Ideal integration with any steam 
cracking existing complexes

 • Purification solution agnostic to 
pyrolysis oil sourcing 

 • Proven technologies with industrial 
ready catalysts

 • Recycled plastics treatment at 
industrial scale without damaging 
the steam cracker
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 Ï Figure 1: Worldwide Plastic Production Progression
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The technology removes impurities such 
as Silicon, Chlorine, Diolefins or Metals 
from pyrolysis oil made with plastic waste. It 
allows processing into downstream steam 
cracking unit any kind of plastic pyrolysis 
oil without risking to reduce reliability of 
the complex (coking, pressure drop build 
up, corrosion, catalyst poisoning…).

Rewind® Mix is the only technology that 
accommodates a wide range of plastic 
pyrolysis oils and allows an economical 
scale of plastic pyrolysis as standardize 
circular solutions.

Thanks to a strong feedstocks 
characterization expertise, Axens 
guarantees to the petrochemical operator  
a procurement with the highest flexibility in 
choosing oils from various plastic pyrolysis 
suppliers.

Technology Description
Purification section removes metals, 
nitrogen, chlorine, silicon, saturate 
olefins and diolefins. Purified oil is 
stabilized. Depending on the steam 
cracker constraints, it is possible to add a 
fractionation section to separate naphtha 
from distillates and an hydrocracker section 
to send only a naphtha cut to Steam cracker.

The patented process arrangement allows 
to remove contaminants in the right order 
to minimize the risk of catalyst poisoning, 
abnormal pressure drop build up while 
guaranteeing the cycle length.

In order to adapt the operating conditions to 
each specific feedstocks automatically and 
prevent from off-specification production, 
a digital twin of Rewind® Mix can be 
implemented either remotely on Connect’In® 
digital platform or within a local Advanced 
Process Control system enhanced with 
proprietary models. Rewind® Mix digital twin 
is an hybrid model combining Axens high 
fidelity models with Machine Learning models 
specifically tuned to each process units. Ï Figure 3: Rewind® Mix Upcycling Loop
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TESTIMONY

Since Rewind® Mix technology 
has demonstrated during 
pilot testing a high purity 
pyoil production, we can now 
feel confident at reaching 
industrial scale without impact 
on petrochemical complex 
reliability.
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The development of the technology has 
been conducted jointly by IFPEN and 
Repsol using pilot test facilities within the 
two organisations. Rewind™ Mix is based 
upon the wide experience of Axens in 
hydrotreatment including hydrotreatment 
of used motor oil for recycling purpose, 
hydrotreatment of liquid fractions 
from coking units or crude oil residue 
hydrotreatment.
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Axens is a group providing a complete range of solutions for the conversion of oil 
and biomass to cleaner fuels, the production and purification of major petrochemical 
intermediates as well as all of natural gas treatment and conversion options. The 
integrated offer includes technologies, equipment, furnaces, modular units, catalysts, 
adsorbents and related services, commercialized under “Axens Solutions”, “Heurtey 
Petrochem Solutions” and “Axens Horizon” brands.

https://www.youtube.com/c/axens/featured
https://www.linkedin.com/company/axens
https://twitter.com/AxensGroup
http://www.axens.net
https://blog.axens.net/

