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THE ENVIRONMENTAL IMPACTS & BENEFITS OF CAT‑HTR™

Recycling Waste Plastic 
for a Circular Economy

Plastic is intrinsic to modern living. Adaptable to a range of applications  
and industries, plastics have changed the way we live, and form a part  
of global everyday life.

The inability to manage the waste stream 
that results from this material dependence, 
however, has caused damage to the 
environment, wildlife, and human health. 

• By 2050, it is estimated that 1.1 billion tonnes 
of plastic will be produced each year1

• In 2018, over 1.3 trillion items of packaging, 
most of them plastic, were used for 
food and drink in the EU alone2

• Globally, approximately only 14% of all plastic 
packaging is collected for recycling3

Plastic waste generated in the UK which can be 
mechanically recycled (i.e. chipped and melted 
to form new products) is done so either in the UK 
or shipped abroad for processing. The remaining 
product however, including multi‑composite 
materials that cannot be recycled in single 
stream processes are instead disposed of via 
landfill and incineration, resulting in leakage into 
natural systems (with microplastics now 
found in locations as remote as the Arctic) and 
contributing to an increased carbon footprint. 

Plastic, once used, is currently considered a waste 
product, and the lack of associated value continues to 
see plastic discarded, and not managed carefully into 
a circular economy ‑ which is achievable by combining 
mechanical recycling with chemical recycling.

Many plastic products and components are now 
considered “single‑use” in our new, unsustainable 
society of convenience. With a lack of effective 
recycling models in place globally, and many 
multi‑composite plastics in use that cannot be 
mechanically recycled, the amount of plastic 
going to waste is rising at an alarming rate. 

Global Waste Disposal

Following mechanical recycling, remaining plastic 
waste is currently disposed of via incineration 
or landfill; both of which are contributing to 
environmental damage and harmful emissions:

 Landfill & Environmental Leakage

Plastic waste destined for landfill is often leaked 
into the environment and oceans – approximately 
8 million tonnes of plastic goes into the ocean 
each year4 and plastic continues to effect wildlife, 
water quality, habitats and coral reefs4.  

The Cat‑HTR™ technology targets those plastic 
materials that currently cannot be recycled 
mechanically. ReNew ELP want to work alongside 
mechanical recyclers to broaden the scope of 
recyclable materials, reducing plastic waste going 
to landfill, incineration and the environment.

  Incineration

The incineration of waste including plastics (such 
as those that cannot be mechanically recycled, 
like multi-layer films) creates harmful toxins such 
as dioxins, which are extremely harmful to human 
health and remain in the atmosphere for a long time.



CREATING A BROADER SCOPE FOR RECYCLING PL ASTIC 

Recycling Plastics Currently 
Considered “Unrecyclable”

Regular (or mechanical) recycling, very simply, consists of sorting then melting 
down waste plastic and using it to make new products. It is limited, however, in 
the types of plastic it can process – meaning a huge volume of “unrecyclable” 
material is destined for landfill or incineration.

 Mechanical recycling

Mechanical recycling can only be used a limited 
number of times before polymer make‑up begins to 
break down and the quality of the plastic degrades. 
Due to this limitation, recycled polymers cannot 
always be used to make the same product and must 
instead be used in other processes and materials. 
This process is sometimes called ‘downcycling’, as 
ultimately the plastics end up at ‘end of life’ after 
a few cycles and cannot be recycled further.

When different types of plastics are melted together, 
they tend to phase‑separate, similar to oil and 
water, and set in layers. This causes structural 
weakness in the resulting material, making these 
polymer blends useful but for limited applications. 
This means composite plastics (made from different 
polymer layers) are very difficult to recycle this way.

Due to this, plastics often have to be sorted into 
polymer types before recycling, with any sort of 
contamination reduced to a minimum, including 
additives, dyes and fillers used in the manufacture 
of plastics. These additives and fillers also 
effect how readily plastic can be recycled. 

 Chemical recycling

Chemical recycling is any process by which a polymer 
(i.e. plastics) is broken down into to its building blocks 
(oligomers and monomers) so that it can be processed 
(re‑polymerized) and re‑made into new plastic 
materials. By breaking the plastic molecules into their 
building blocks, they can be used as a feedstock to 
make new plastic materials of virgin grade quality. 
Importantly, this means there is no limit to the number 
of times waste plastic can be chemically recycled.

Chemical recycling processes are often 
insensitive to different polymer types and levels 
of contamination, which would make mechanical 
recycling unviable. This means chemical recycling 
can recycle waste plastics that mechanical recycling 
cannot – making it a complimentary solution to 
mechanical, recycling rather than a competitor. 

Both types of recycling – mechanical and  
chemical – should be presented as a 
suite of solutions to tackle the problem 
of plastic disposal and pollution.



Our partnership with Plastic Oceans UK not only gives us access to a wealth of oceanic research 
and experience, but also means that our chemical recycling technology is recognised by an 
environmentally focussed group as a solution to tackle the growing plastic pollution problem.

The partnership ensures a long-term relationship and scientific link between those looking to protect the natural 
world from the effects of waste plastic, and those that hold the technology to prevent plastic pollution. 

Plastic Oceans UK Founder Jo Ruxton directed and produced Netflix documentary “A Plastic Ocean”, 
which was endorsed by Sir David Attenborough as “one of the most important films of our time”.

THE ENVIRONMENTAL BENEFITS OF IMPLEMENTING CAT‑HTR™

Reducing Plastic Pollution and 
Use of Fossil Resource

There are a number of environmental benefits that come from implementing 
Cat-HTR™, including lowered emissions, reduced fossil fuel dependance and 
diverting potential environmental pollution.

1 Reducing Environmental Plastic Pollution 

By capturing plastic products destined for landfill, 
we in turn help divert plastic that may otherwise 
find its way into natural habitats and systems, 
reducing plastic pollution in the environment.

2 Green House Gas Comparison

Independent LCA (LifeCycle Analysis) has 
indicated a GHG reduction of >70% over the 
lifetime of the ReNew ELP’s first commercial plant, 
in comparison to fossil equivalent products.

3 Fossil Fuel Reduction

Plastic production currently depends on fossil 
fuels. Our hydrocarbon products made from 
recycled plastic feedstock will both support 
existing markets and reduce the dependency on 
fossil fuel as a resource for plastic production.

4 By ‑ Products

Cat‑HTR™ is not a combustion process, and so Is not 
susceptible to the production of toxic by‑products 
such as dioxins, unlike processes such as incineration.

5 A Circular Economy

The very essence of a circular economy is a closed 
loop. ReNew ELP’s role in a circular plastics economy 
model of make‑consume‑recycle is both at the 
end and at the beginning – to recycle used plastic 
products and deliver them back into the market as 
feedstock for the production of new virgin grade 
plastic products. By adopting this model, as a society 
we are not drawing on fossil fuels as a resource, we 
are not landfilling or incinerating plastic waste, and 
we are not damaging our precious environment.

Aside from the environmental benefits of a circular 
economy model, other advantages of the Cat‑HTR™ 
include the use of renewable energy sources 
(process gas and end‑of‑life plastic), supporting 
existing markets, providing jobs and promoting 
economic growth, alongside working to promote 
policy change to further increase recycling rates.



THE PROCESS ADVANTAGES OF CAT‑HTR™

Reducing Energy Consumption and 
Increasing Recycling Efficiency

In addition to providing a solution to recycle plastics not suitable for mechanical 
recycling, and contributing to a circular plastics economy, Cat-HTR™ is also 
significantly less energy and resource intensive:

Heat & Energy Efficiency

The Cat-HTR™ technology is as efficient as it is 
effective. By having a lower reaction temperature 
(around 450ºC) when compared to other thermal 
plastic conversion technologies, and by using 
the process gas generated as a fuel to generate 
supercritical steam, the process is thermally efficient.

Direct heat transfer from supercritical water to 
the plastic feedstock during the process provides 
highly efficient heat transfer when compared to 
other thermal plastic conversion technologies. 
This also ensures that the Cat‑HTR™ process 
can be easily up‑scaled in commercial settings.

Process Efficiency

ReNew ELP’s process is insensitive to residual 
contamination like organic matter (e.g. food waste), 
paper and cardboard and can process all polymer 
types, removing the need for extensive pre‑processing 
and segregation of waste plastic feedstock. 

Water Based

A unique feature of the Cat‑HTR™ technology 
platform is that it uses water (in the form of 
supercritical steam) as a solvent to break down 
the polymers of waste plastic. The water plays 
a key role in the conversion process by donating 
hydrogen during the cracking process, meaning 
no additional hydrogen is required and reaction 
products are stable. Due to the use of water in the 
process, there is no need to pre‑dry the feedstock.

Conversion Efficiency

The process has a high reaction yield, with 
up to 85% of the plastic feedstock converted 
into saleable hydrocarbon products.

Product Recycling

Process gas produced during Cat‑HTR™ 
conversion is re‑used in the boiler to generate 
the supercritical steam, such that the need for 
natural gas supply is significantly reduced.

Logistically Economical

The modular design of a Cat‑HTR™ site enables 
construction at point of need, minimising 
transportation impacts on the environment. 
Due to direct heat transfer, the process is easily 
scalable, a major advantage of Cat‑HTR™.

Minimised Process Waste

Minimal waste arises from the process. 
All hydrocarbon fractions produced, including 
the residue, can be fully recovered as feedstocks 
for the petrochemical and asphalt industries. 
The process gas is recovered for re-use on site.

Front End Processing

Alongside the Cat‑HTR™ process, a front‑end 
cleaning system can be used to remove contaminants 
such as metals, grit and glass. This ensures that 
Cat‑HTR™ can be used in instances where there 
are variations in quality and composition of waste 
plastic streams.  The front‑end system can be 
tailored to match feedstock types and quality.
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