
Molecular recycling application studies using AI-powered microwave-assisted depolymerization
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RETHINKING SECONDARY RAW 
MATERIAL PRODUCTION 

▪ Secondary raw material  gap

▪ Loss of recycling capacity 

▪ Feedstock diversity

▪ Output flexibility

▪ Capital discipline

▪ Volatility Management
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UNLEASHING SCALED SECONDARY 
RAW MATERIAL PRODUCTION

Modular microwave and plasma modules governed by learning 

AI-driven physical control and process recipes

Physical-AI platform solution

Every deployment generates operational data that improves 

performance and ability to solve new challenges
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PHYSICAL-AI PLATFORM SOLUTION

1 2

Multi-phase 
Applicator and 

Reactor Modules

AI-powered control and 
automation

Smart 
Controls

Hardware 
Modules

Codified processes 
for precision 

transformation

Recipes Library 
& Recipes
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MODULAR HARDWARE PLATFORM 

AS CONTINUOUS REACTOR TUNNEL OR BATCH REACTOR
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‒ Selectively cutting and disassociating bonds 
and links through selective microwave 
excitation

‒ Creating molecular-level, energy induced 
differences in vibration and collision 
frequency 

ACTUATOR: 
ENERGY 
DISPOSITION
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SMART AND 
LEARNING: 
PHYSICAL AI
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Predictive process 
models 

Process simulation

AI-driven control 
systems
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Microbiological 

Inactivation

CCUMolecular Recycling
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Advanced Carbon 

Materials
Industrial Process 

Electrification

APPLICATION AREAS
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Circular Tires

Circular Packaging Recycling of Electronics Battery Recycling

CCU

Urban Mining Circular Textiles Circular Buildings

Circular Plastics Circular Composites Recycling of Sludges

Circular Planes Circular YachtsCircular Medical Plastics

Circular Car

DOUBLE CLICK ON CIRCULAR PLASTICS
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ANILINE FROM PU FOAMS
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Oil yield

Aniline yield in % of oil

Char

48%

27.7%

10%



STYRENE MONOMER FROM 
POLYSTYRENE WASTES
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PRODUCTION OF ETHYLENE FROM 
PLASTIC WASTES
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Mixed Plastic Waste 
High Olefin

Mixed Plastic Waste 
Low Olefin

90% HDPE
5% PS
5% PET

30% HDPE
30% BOPP
20% PS
20% PET

31%

Ethylene Yield 
Depolymerisation

19%

59%

Ethylene Yield + 
Plasma cracking

49%

Mixed Plastic High 
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5% PET

45% 75%



© 2026 Microwave Solutions- All rights reserved

SELECTIVE DEPOLYMERTISATION OF 
PS FROM PS+PE CO-POLYMER
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Styrene from PS

PE

100%

intact
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SELECTIVE DEPOLYMERTISATION OF 
POM (POLYOXYMETHYLEN)
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POM Containing 
Mixed Plastic Waste

POM: 70 % 
HDPE: 5 %
PET: 5 %
PU: 20 %

POM 
breakdown 
products:
95%

Unreacted
other: 

95%
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Circular Tires

Circular Packaging Recycling of Electronics Battery Recycling

CCU

Urban Mining Circular Textiles Circular Buildings

Circular Plastics Circular Composites Recycling of Sludges

Circular Planes Circular YachtsCircular Medical Plastics

Circular Car

DOUBLE CLICK ON CIRCULAR CAR
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DOUBLE CLICK ON ASR

Seats

Car Shredder 
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CRACKER-GRADE OIL FROM ASR
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Oil yield

Treated

Treated with 10% aromatics

31%

78.4%

76.1%

Untreated

Untreated with 10% aromatics

85.7%

76.5%
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UNIQUE DATA STACK

>200
Years cumulative 
commercial operations 
time of systems

+100,000
Records in Data Stack

300 +
Validated Use Cases

+3500 
Trials
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▪ Physical-AI 
Platform Solution

▪ As Platform as a 
Service

PHYSICAL-AI PLATFORM FOR ENERGY-
DRIVEN MATTER TRANSFORMATION

▪ Modular

▪ Versatile

▪ Mobile

▪ Containerised

▪ Easy to Integrate

▪ Utilise

▪ Innovate

▪ Build Community 
of Practice and 
Ecosystem
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