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Every year, a significant share of collected plastic cannot be recycled through conventional mechanical 
recycling. Mixed polymers, contamination, food residue, labels, adhesives and other materials can make 
sorting and reprocessing technically difficult or uneconomic.

Green Frog Revolution (GFR) starts with that difficult fraction. Rather than requiring the waste to be 
converted into a clean, virgin-equivalent pellet stream, the GFR pathway thermally conditions and 
consolidates heterogeneous plastic waste into a dense solid block. The consolidated block can then be cut 
directly into useful products.

The first commercial product pathway being developed is the solid plastic bollard. It provides a simple 
example of the broader objective: retain useful material value in difficult waste and convert it into a durable 
product with a practical application.

What does a circular economy for plastic actually mean?



A circular economy aims to keep materials in productive use for as long as practicable and to recover value 
from materials that would otherwise become waste. For plastics, this means looking beyond the linear take-
make-dispose model and treating discarded material as a potential resource.

Importantly, circular-economy thinking should not be limited to clean, single-polymer plastics that are already 
comparatively easy to recycle. The harder question is what can be done with mixed and contaminated 
streams that conventional mechanical recycling struggles to accept. GFR's work centres on that difficult 
fraction.

What counts as plastic waste management in practice?
Plastic waste management includes collection, sorting, treatment, recovery and final disposition. 
Conventional recycling performs best where material can be separated into sufficiently clean and compatible 
polymer streams.

When material is too mixed or contaminated for conventional reprocessing, the available pathways can 
narrow substantially. GFR is investigating a resource-recovery pathway intended to provide a useful outlet 
for that difficult material by consolidating it into a solid product feedstock rather than simply treating it as a 
disposal burden.

Why are some plastics so difficult to recycle?
•  Contamination - food residue, adhesives, labels and other contaminants can interfere with conventional 

recycling.

•  Mixed polymers - different polymer types may be difficult or uneconomic to separate into sufficiently pure 
streams.

•  Material condition - prior use, repeated processing and exposure can alter the properties of some 
plastics.

•  Heterogeneity - real commercial and municipal waste can vary substantially from bale to bale.

GFR's approach is deliberately aimed at this heterogeneous fraction. The material is thermally conditioned 
and consolidated under controlled conditions into a dense solid block while retaining the mixed feedstock as 
a consolidated material rather than attempting to turn it into a virgin-equivalent polymer.

How does waste plastic become a solid bollard?
The exact operating conditions depend on the feedstock, but the process concept is straightforward. 
Difficult-to-recycle plastic is collected and prepared, then subjected to controlled thermal conditioning. As 
heat moves through the material, the bale softens and consolidates into a dense block.

A key distinction is what happens next: the consolidated GFR block does not need to be remelted and 
injection moulded into a bollard. The block itself becomes the manufacturing stock. It can be cut and finished 
directly into solid bollards and other suitable products.

This distinction is important because it describes the GFR pathway accurately: heterogeneous waste → 
controlled thermal conditioning → consolidated solid block → direct product manufacture.

What do we know about the consolidated material?
GFR trials have demonstrated that mixed plastic bales can undergo substantial physical consolidation during 
the thermal cycle and form a coherent solid block. The process does not imply that every polymer becomes 
a homogeneous melt.



The resulting material can retain visible structural heterogeneity. At this stage, that retained structural 
heterogeneity should be described as an experimentally observed process characteristic rather than a 
demonstrated strength mechanism. Formal mechanical testing is required to quantify properties such as 
compressive behaviour, flexural performance, impact resistance, creep and long-term durability.

What are solid plastic bollards intended to be used for?
Solid plastic bollards can be used to define boundaries, control access and provide physical separation in 
settings such as parks, pathways, car parks and commercial or industrial sites.

The initial GFR pathway is best described as a non-structural infrastructure application while product testing 
is completed. Claims about impact ratings, roadside protection, structural performance or compliance with 
particular standards should only be made after the relevant product has been independently tested against 
the applicable requirements.

Is this an environmental case, an economic case, or both?
For the pathway to be commercially meaningful, it ultimately needs to make both environmental and 
economic sense. The environmental proposition is to recover useful value from a difficult waste stream and 
retain that material in a useful product. The commercial proposition is to create a repeatable outlet for waste 
that can be costly or difficult to process conventionally.

Those benefits should be quantified rather than assumed. Energy consumption, emissions, transport, 
product life, feedstock displacement and end-of-life options all affect the overall environmental case and 
should form part of continuing measurement and assessment.

What about contaminants and emissions?
Mixed and contaminated plastic feedstock can contain substances that require careful characterisation. 
Thermal consolidation of the solid feedstock does not, by itself, demonstrate that volatile emissions or 
contaminants are harmless.

GFR therefore treats emissions and contaminant fate as matters requiring separate measurement and 
verification. Where claims are made about particular contaminants, including PFAS, they should be 
supported by appropriate sampling, laboratory analysis and clearly defined test conditions. This keeps the 
product-recovery claim separate from claims that require dedicated emissions or contaminant testing.

What should businesses and investors look for?
•  Feedstock - what waste stream is actually being accepted, and how variable or contaminated is it?

•  Process evidence - has the process been demonstrated on representative, full-scale material rather than 
only ideal laboratory feedstock?

•  Mass and energy balance - how much material enters, what leaves each process boundary, and how 
much energy is required?

•  Product performance - what properties have been measured, and which claims still require formal 
testing?

•  Emissions and contaminant fate - what has actually been measured, and what remains outside the 
current evidence base?

•  Economics - can the process provide a repeatable, commercially useful outlet for difficult waste?

Separating demonstrated results from proposed applications is important. It allows investors, customers and 
technical reviewers to assess the technology on evidence rather than promotional language.



What does this mean for plastic waste recycling?
Mechanical recycling remains an important pathway for clean and suitably separated plastics. GFR is not 
presented as a replacement for those established recycling streams. Its proposed role is different: address 
material that is difficult to recycle conventionally and investigate whether it can be retained in useful solid 
products.

Solid bollards provide a visible demonstration of that principle. If the process and product continue to satisfy 
engineering, environmental and commercial testing, the same consolidated material pathway may support 
additional non-structural products.

Conclusion
The GFR pathway can be explained simply: difficult-to-recycle plastic is collected, thermally conditioned and 
consolidated into a dense solid block; the block is then cut directly into useful products such as solid 
bollards.

The significance is not that every difficult plastic has suddenly become conventional recycled resin. It is that 
a heterogeneous waste stream may have another resource-recovery pathway.

GFR's strongest case is therefore evidence-led: document the incoming waste, measure the process, 
characterise the outputs, test the product and separately verify emissions and contaminant fate. That 
approach provides a credible basis for determining where the technology can deliver genuine environmental 
and commercial value.



