


Executive Summary

Plastic RecoveryWaste To Energy

A Reducenon-recycleplastics waste and convert them into energy.
A Minimized air, environmental and marine pollutions.
A Our process can reduce excessive dependence on oil mining.
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Viro Technologyounder

Dr. SongpoBoonsawat
A Founder andChiefR&DDirector. _W\ { G |

A PhD in Environmental Engineering from Griffith

Jniversity, Australia

A Master degree in Industrial and Manufacturing Engineet \ |
from Asian Institution of Technology, Thailand

A Bachelor of Materials Science frdthonKaen
University, Thailand

A Project development scholars of The United Nations
Economic and Social Commission for Asia and The Pag

(UNESCAP

A ResearchProject: ThermabDisposal Treatment Technology
A ResearchProject: Wastend Energy Recovery Technology
A Involved in the project developmesites: Fiji, Morocco
A 2016 the Society of Environmental Toxicology and Chemistry
(SETAC) Award Winner.
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Viro Technologyounder

Dr. SongpoBoonsawatk |2V i QR

A Researched and been developiptastic waste reduction technology for nearly 10 years.

A DrSongpobarticipated IAESTE student exchange progdanmng 2006in Brazil, hehad seen

nlasticwaste In landfills and realizeétat it is aserious pollution problem to thearth.

A In 2006 to 2009 started thstudieson plastic waste solutions.

A In2009,helJdz6 f A KSR KAa alaidSNQNa 0KSaiaa NBaSk NI
¢CKSNXYIFf 5S0O2YLI2AaAl0A2Y, hadSsigied isgstgeneritionldeprintd | Y S

A Between2009¢ 2012he continuedR&D ommaterialsrecycling technology. His technology
research adopted by United Nations and used in Fiji and Morocco environmental project in
2011. Related journal published in 2012.

A In 2011, the firsigenerationtechnology was builby a private companjn Thailandwith a total
of 3 plants built.

A Over the years he has been invited to attend relevant conference around the world (Thailand,
Japan, Australia), theublication of the technologwaspublished.

A In late 2012Dr SongpokontinuedhisPhDat Griffith University, Australia andajored in

nazardous waste recovery.

A Dr.Songpolvas awardedy the Society of Environmental Toxicology and Chemistry (PETAC

pased orhis thesigesearch in 200%:nvironmental design : Aluminum Plastic Thermal
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Viro TechnologyEngineering Consultant

Mr. YuttakanMakphan

vILY LUDIOVGL

Engineering Consultant of Viro Technology. tral Institute of Civil Service-CICS
Expertise irAlternative & Innovative Energy Design and Developmentjs }_U""f'f”;-”l““"‘f‘f{ 1y
Director of the Center of Development in Agriculture and TechnologyjH
Energy {haMakam), Kanchanaburi
Project Advisor / Executive Project Supervisoflod United Nations —
Economic and Social Commission for Asia and The Pacific (UNESCA L
CEO The institute &lternative Energy Developmeat Asia Pacific
Achieved Scholarshipom United Nations taevelop the Concept and
Technology of Alternative Energy.

Invited bythe Departmentof Energy oflji Islando be anExecutive
Advisor ofEnergy andechnology.

Developed 44 Energy Projects of local communitied fanGovernment.
Project Advisoof Waste Disposdlechnology for Tourist Islands of
Thailand.

DevelopBioGassystem andioMassSystem and for Royal Thal Army,
Hotels and various industry sectors.

Corporateworking as consulting advisor and main contradawsrtUNESCAP.
CoAuthorwith Dr. SongpoBoonsawafhD., thamplementation of a
proper waste disposal treatment of Hazardous plastic products e.g. PCB

boards and Rvaste
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Plastic Waste

The Issues

A Generally, recycling plastics is

A Globalrecyclingrate isparticular

Imited to less than 5 times andlhplastics can be recycled.

ylow and survey report shows that only 6% to 9% recovery rate

A Investing into plastic recyclirgystems can be too costly.

A Plasticsan not break down naturallyherefore landfill isthe common solutioradopted

worldwide.

A It causes secondary pollution as it is not-diegradable suchsenvironmentaland marine

pollution.

A Incinerationis a traditionalsolutionhowever it releases toxicamgases and cause air pollution.
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Plastic Waste

Thelssues Toxicants & Pollutants generated by Combustion of Plastics with O

A Dioxin A SulfurDioxide

A Furan A NitrogenDioxide
A PBDP A CarbonMonoxide
A Bromine A CarbonParticle

A DibenzoFuran A Furfura_l

A Phthalic Acid A I\/I_elz_:\mme

A BiphenolA (BPA A Stibium(Sb)

A HydroChloridgHC)
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Introduction

PlasticCategories; YES ! Viro can eliminate all tRastics below:

PETE HDPE PVC LDPE PP PS OTHER
Clear tough Common Hard rigid or Soft flexible Hard flexible Rigid, Brittle All other
plastic e.qg. White or thick film clear  plastice.qg. packaging plastic such as upcoming
water bottles, coloredplastic  andcolored plastic such as small tubs and plastic from
juice, soft such as milk plastics shopping bags  microwave margarine/ material
drink and shampoo and soft ware, butter development

bottles bottles takeaway containers Including
containers nylon, ABS
andacrylic
=
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Viro TechnologyYROLYSIS

The Technolog@ummary

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

A Pyrolysis involves the simultaneous change of chemical composition and physical phase, and is
Irreversible.

A There are similarities between Pyrolysis and Distillation, betthfiologiesieed heating in reaction,
and belongs to thermal decomposition reaction. But, both Teehnologiesire not the same and
cannot group into thesame categorecause of the differennh operationsdetails and parameters,
alsodifference inapplication.

A Extreme pyrolysis, which leaves mostly carbon as the residue, is called carbonization.

A Pyrolysican deal with different kind of Organic Materials, including Plastics Waste, Food Waste, Cro

Waste, Used Cooking Oll, Used Engine OiIl, etc.
9 J FlammableGases
//v, Light Oil

-+ Heavy QOll
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Viro TechnologyrheViro!° System

Plastic Waste Recovergchnology, since 2009

A By using higltemperature treatment, plastic waste can converted into several hydrocarbon, such as
high-purity gas, diesel, kerosene, coal, activatadbon.

A Non-condensable gasan becirculated back intdhe system as energy, whidanreduce45%of
energythat is required to run the technology.

A It is low cost and producdsss emission.

A The technology can be combined with generators & turbines, which can generate electricity back to
the grid to power homedOneton of plastic waste can generate up toM3Vh.

BW PP A5V

CARBON CHAR

;W

/ / FUEL
PLASTIC WASTE VIRO PLASTIC WASTE JET TURBINE GENERATOR POWER HOMES
RECOVERY TECHNOLOGY
CAN GENERATE UP TO 3Mwh )
@ TO POWER THOUSANDS OF HOMES

RETURN GAS
(CIRCULATED)
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Viro TechnologyrheViro-% System

Virol % System aKanchanaburiThailand since Virol % System aKanchanaburiThailand since
2009. 20009.

An Active Production oViro% Plastic Waste Explanation oViro® System to the Thai Demonstration to the Thai Military aine
Recovernsystem was shown to Thdilitary. Military by Mr.Yuttakan Engineering DieselCombustion recovered througiiro®
Consultant of Viro Technology. System
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Viro TechnologyrheViro-% System

Products fronthe Viro!® System

A High-Grade Fuel

A HighGrade Diesel

A Longer burning period.
A Lowemission andlean.

A Activated carbon powder can
be compactednto charcoal
bricks.

A It burns longer and stronger.
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Viro TechnologyrheViro!° System

Emission Test Report and Fuel Analysis Reports

Emission Test was taken on one of the  Fuel and Diesel samples were collected frame of theViro!° SystemPlantin Thailand

Virol? System Plant in Thailand. The resultandsent to the lab in Thailand for analysis. The Viro Fuel contains RONste#r&Bard The

IS way below the US Emission Requiremeneport showsthe fuel containsno lead,no Sulphurno carbon,whichmeansthe fuel
convertedby the Viro!-% Systemis cleaner
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