
Plastic Waste Recovery Technology



Executive Summary

ÅReduce non-recycle plastics waste and convert them into energy.
ÅMinimized air, environmental and marine pollutions.
ÅOur process can reduce excessive dependence on oil mining.

Plastic Recovery ςWaste To Energy
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ÅFounder and Chief R&D Director.
ÅPhD in Environmental Engineering from Griffith 

University, Australia.
ÅMaster degree in Industrial and Manufacturing Engineer 

from Asian Institution of Technology, Thailand.
ÅBachelor of Materials Science from KhonKaen

University, Thailand.
ÅProject development scholars of The United Nations 

Economic and Social Commission for Asia and The Pacific 
(UNESCAP)
Å Research Project: Thermal Disposal Treatment Technology
Å Research Project: Waste and Energy Recovery Technology
Å Involved in the project development sites: Fiji, Morocco

Å 2016 the Society of Environmental Toxicology and Chemistry 
(SETAC) Award Winner.

Viro Technology Founder

Dr. SongpolBoonsawat
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ÅResearched and been developing plastic waste reduction technology for nearly 10 years.
ÅDrSongpolparticipated IAESTE student exchange program during 2006 in Brazil, he had seen 

plastic waste in landfills and realized that it is a serious pollution problem to the earth.
Å In 2006 to 2009 started the studies on plastic waste solutions.
Å In 2009, he ǇǳōƭƛǎƘŜŘ Ƙƛǎ aŀǎǘŜǊΩǎ ǘƘŜǎƛǎ ǊŜǎŜŀǊŎƘΣ 9ƴǾƛǊƻƴƳŜƴǘŀƭ ŘŜǎƛƎƴ Υ !ƭǳƳƛƴǳƳ tƭŀǎǘƛŎ 
¢ƘŜǊƳŀƭ 5ŜŎƻƳǇƻǎƛǘƛƻƴ aŜǘƘƻŘέΦ Lƴ ǘƘŜ ǎŀƳŜ ȅŜŀǊ, he designed his first generation blueprint.

ÅBetween 2009 ς2012 he continued R&D on materials recycling technology. His technology 
research adopted by United Nations and used in Fiji and Morocco environmental project in 
2011. Related journal published in 2012.

Å In 2011, the first generation technology was built by a private company in Thailand with a total 
of 3 plants built.

ÅOver the years he has been invited to attend relevant conference around the world (Thailand, 
Japan, Australia), the publication of the technology was published.

Å In late 2012, DrSongpolcontinued his PhD at Griffith University, Australia and majored in 
hazardous waste recovery.

ÅDr. Songpolwas awarded by the Society of Environmental Toxicology and Chemistry (SETAC) 
based on his thesis research in 2009, Environmental design : Aluminum Plastic Thermal 
5ŜŎƻƳǇƻǎƛǘƛƻƴ aŜǘƘƻŘέΦ 
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Viro Technology Founder
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Å Engineering Consultant of Viro Technology.
Å Expertise in Alternative & Innovative Energy Design and Development.
Å Director of the Center of Development in Agriculture and  Technology of 

Energy (ThaMakam), Kanchanaburi.
Å Project Advisor / Executive Project Supervisor of The United Nations 

Economic and Social Commission for Asia and The Pacific (UNESCAP).
Å CEO The institute of Alternative Energy Development of Asia Pacific
Å Achieved Scholarship from United Nations  to develop the Concept and 

Technology of Alternative Energy.
Å Invited by the Department of Energy of Fiji Island to be an Executive 

Advisor of Energy and Technology.
Å Developed 44 Energy Projects of local communities for Thai Government.
Å Project Advisor of Waste Disposal Technology for Tourist Islands of 

Thailand.
Å Develop BioGasSystem and BioMassSystem and for Royal Thai Army, 

Hotels and various industry sectors.
Å Corporate working as consulting advisor and main contractor for UNESCAP.
Å Co-Author with Dr. SongpolBoonsawatPhD., the implementation of  a 

proper waste disposal treatment of Hazardous plastic products e.g. PCB 
boards and E-waste 

Mr. YuttakanMakphan

Viro Technology Engineering Consultant
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Plastic Waste

The Issues

ÅGenerally, recycling plastics is limited to less than 5 times and not all plastics can be recycled.

ÅGlobal recycling rate is particularly low and survey report shows that only 6% to 9% recovery rate.

Å Investing into plastic recycling systems can be too costly.

ÅPlastics can not break down naturally, therefore landfill is the common solution adopted 

worldwide.

Å It causes secondary pollution as it is not bio-degradable such as environmental and marine 

pollution.

Å Incineration is a traditional solution however it releases toxicant gases and cause air pollution.
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ÅSulfur Dioxide
ÅNitrogen Dioxide
ÅCarbon Monoxide
ÅCarbon Particle
ÅFurfural
ÅMelamine
ÅStibium(Sb)

Plastic Waste

The Issues : Toxicants & Pollutants generated by Combustion of Plastics with O2
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ÅDioxin
ÅFuran
ÅPBDP
ÅBromine
ÅDibenzoFuran
ÅPhthalic Acid
ÅBiphenolA (BPA)
ÅHydroChloride(HCl)



PETE HDPE PP OTHERPVC LDPE PS

Plastic Categories ςYES ! Viro can eliminate all the Plastics below:

Introduction
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Clear tough 
plastic e.g. 
water bottles, 
juice, soft 
drink

Common 
White or 
colored plastic 
such as milk 
and shampoo 
bottles

Hard rigid or 
thick film clear 
and colored 
plastics

Soft flexible 
plastic e.g. 
plastic 
shopping bags 
and soft 
bottles

Hard flexible 
packaging 
such as 
microwave 
ware, 
takeaway 
containers

Rigid, Brittle 
plastic such as 
small tubs and 
margarine/ 
butter 
containers

All other 
upcoming 
plastic from 
material 
development 
including 
nylon, ABS 
and acrylic



The Technology Summary
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Viro TechnologyPYROLYSIS

ÅPyrolysis is a thermochemical decomposition of organic material at elevated temperatures in the 
absence of oxygen.

ÅPyrolysis involves the simultaneous change of chemical composition and physical phase, and is 
irreversible.

Å There are similarities between Pyrolysis and Distillation, both Technologies need heating in reaction, 
and belongs to thermal decomposition reaction. But, both the Technologies are not the same and 
cannot group into the same category, because of the different in operations details and parameters, 
also difference in application.

ÅExtreme pyrolysis, which leaves mostly carbon as the residue, is called carbonization.
ÅPyrolysis can deal with different kind of Organic Materials, including Plastics Waste, Food Waste, Crop 

Waste, Used Cooking Oil, Used Engine Oil, etc.

Heating
Organic

Materials
Activated 
Carbon

Flammable Gases

Light Oil

Heavy Oil

Pyrolysis



Plastic Waste Recovery Technology, since 2009

ÅBy using high-temperature treatment, plastic waste can converted into several hydrocarbon, such as 
high-purity gas, diesel, kerosene, coal, activated carbon.

ÅNon-condensable gascan be circulated back into the system as energy, which can reduce 45% of 
energy that is required to run the technology.

Å It is low cost and produces less emission.
Å The technology can be combined with generators & turbines, which can generate electricity back to 

the grid to power homes. One ton of plastic waste can generate up to  3 MWh.
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The Viro1.0 Plant ςThailand, since 2009

Viro1.0 System at Kanchanaburi, Thailand since 
2009.

Viro1.0 System at Kanchanaburi, Thailand since 
2009.

Viro1.0 System located at KohChang, Thailand 
since 2009.
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An Active Production of Viro01 Plastic Waste 
Recovery System was shown to Thai Military.

Explanation of Viro01 System to the Thai 
Military by Mr. Yuttakan, Engineering 
Consultant of Viro Technology.

Demonstration to the Thai Military on the 
Diesel Combustion recovered through Viro01

System.
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Products from the Viro1.0 System

Viro TechnologyThe Viro1.0 System

ÅHigh-Grade Fuel
ÅHigh-Grade Diesel
ÅLonger burning period.
ÅLow emission and clean.
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ÅActivated carbon powder can 
be compacted into charcoal 
bricks.
ÅIt burns longer and stronger.



Emission Test Report and Fuel Analysis Reports
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Emission Test was taken on one of the 
Viro1.0 System Plant in Thailand. The result 
is way below the US Emission Requirement.

Fuel and Diesel samples were collected from one of  the Viro1.0 SystemPlantin Thailand 
and sent to the lab in Thailand for analysis. The Viro Fuel contains RON of 88 Standard.The
report showsthe fuel containsno lead,no Sulphur,no carbon,whichmeansthe fuel
convertedby the Viro1.0 Systemiscleaner.
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