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Objetives
Velez-Malaga Project

Remove Collection (optional)
Look for solutions thinking about the environment.
Recycle up to 99%

* Incineration generates a minimum of 35% of
waste.

* The conventional recycling generates a
minimum of 65% of waste.

The plant can be installed in a urban area.

It can obtain energy sources (electricity and fuel)
Profitable and Economically.

Complies with the Kyoto Protocol (ND, G, GB)



. How can These
Objectives be
Accomplished?
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Comprehensive
Municipal Solid Waste
Management

« MSW Autoclave System

« Waste Plastic to Fuel
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MSW Autoclave

Why i1s MSW a problem?

Landfills are environmental unfriendly:

* Dust, smell, view and diseases;

« Landfills produce CO,, and contaminate water tables;

« Landfills are not a final solution, but only a temporary
storage, so the problems are increasing every day.

Vulcanes Autoclave system:

e MSW can be recycled up to 99% in a 24/7 process,
without smell and dust.
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Waste Plastic to Fuel
Conversion

What is the most difficult product
to recycle coming from MSW?

Plastics

Our solution is to transform it into:

Liquid fuel & Gas

It saves the limited amount of fossil fuels



Summary of our
Solutions Expertise

e Sorting installations

o Gasification biomass

* Anaerobic digestion

e |nstallations for bio diesel
e OIll sludge treatment
 Water treatment

o Odour treatment
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Strategic Partners
WroThermg]'

AeroThermal Group Ltd.
Steps Pvt. Ltd.

Steinert GmbH

J6st GmbH

CP Manufacturing
Krause Manufacturing
M SS {infra red detection machinery)

Terra Consult

UI

& Witzenhausen Institut
Mott Mc. Donald UK

I]]]

Mott
MacDonald
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MSW Autoclave System

Up to 99% MSW recovery rate!



AeroThermal Group, Our partner company,
founded some 30 years ago, is a company
set up to concentrate on its core
competence — Partnering with customers to:

Provide Turnkey Process Engineering
Solutions.

Company founder, lan Toll, primarily
concentrated on developlng products for
processing industry specialising in advance
composite structures for the aerospace,
motor sport and military sectors.
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CIRCUMFERENTIAL
AIRFLOW AUTOCLAVE

TWO DOOR, THROUGH
PRODUCTION CONTINUOQUS
g PROCESS AUTOCLAVE
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5.5M @ x 40M Long, 15 Bars, 250° C
CIRCUMFERENTIAL AIRFLOW AUTOCLAVE UNDER
CONSTRUCTION FOR EADS AIRBUS TO PRODUCE THE
MAIN WING SKIN FOR THE A380 AIRCRAFT
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HEAVY ENGINEERING

Other key achievements haven been with
providing some of the worlds largest
aerospace autoclaves used to process key
components of the new Boeing 787 all
composite commercial aircraft.



= THE WORLD RESOURCE
/ FOUNDATION
FInANCIAL RESOURCES TRUST AND SERVICES

7.0M @ x 35M Long, 10 Bars, 260° C

CIRCUMFERENTIAL AIRFLOW AUTOCLAVE FOR
MITSUBISHI HEAVY ENGINEERINGTO PRODUCE THE

MAIN WING SKINS FOR THE 787 AIRCRAFT
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3.5M @ x 20M Long, 10 Bars, 260° C

CIRCUMFERENTIAL AIRFLOW AUTOCLAVE FOR
MITSIBISHI HEAVY ENGINEERINGTO PRODUCE THE

SPAR SECTIONS FOR THE 787 AIRCRAFT
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9.0M @ x 21M Long, 10 Bars, 260° C

AXIAL AIRFLOW AUTOCLAVE BUILT FOR SPIRIT

AEROSTRUCTURES BY THERMAL EQUIPMENT
AMERICA TO PRODUCE THE COCKPIT AND NOSE
SECTION FOR THE BOEING 787 AIRCRAFT.
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8.6M O x 40 M Long, 11Bars , 220° C

THE WORLDS LARGEST AEROSPACE
AUTOCLAVE UNDER CONSTRUCTION FOR
EADS AIRBUS TO MANUFACTURE THE WING
SKINS FOR THE A350.
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Production Facility
in the Netherlands
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Rotating autoclave

New exclusive design of a two door
autoclave under an angle.




Characteristics

Process temperature 160° C
5.2 Bar pressurized procedure
Batch process cycle

of 144 Minutes

Material completely sanitised
Highly energy efficient system
60% volume reduction

24 Hours per day / 7 days a Week /
330 days per year

Up to > 99% MSW recovery rate!
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Process cycle

Process Cycle in 144 Minutes

BConveyor
®Load

OPre Vac
OPressunse
BProcess
BDe pressunise
BUn Load
QConveyor Out
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In feed & sorting system

The combination of in feed and sorting equipment is
designed by Vulcanes Ireland.

From the in feed of the
materials into the

converter till the recyclables
that are required are
delivered by Vulcanes.
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MSW Autoclave

Annual capacity of a
two vessel converter
system is
165,000 Tonnes
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Steam pressure process

packaged
steam boller



Sorting process

Starscreens

Air separation
Magnets

Non Ferro separators

NIR (near infra red) systems
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Starscreen technology

Principle of star screen

! Owersized grain
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Ailr separation
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Ferro and Non-Ferrous

separation
e Drum
magnet
e QOver belt
R magnet
s,| © Eddy
- Current
N
o] ¢ Induction
IesO) = sorting
71 _a system
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Near Infra Red detection (NIR)
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A simplified process diagram for AeroThermal Waste Technology

Wastes (MSW and/or Food waste, etc.)

Autoclaving Process

_ Recyclables: metals, plastics, etc.. © 58— Meeting Category 2 & 3 of .
\ ,/ \ Animal by-product laws ’

Post process options 7
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< Wl
Al e |
Gasifitztion ' Biﬁ'ma‘r:&!l- ' P Buildingimaterial
Incineration or other use
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Process
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Deliverables / recyclables

 Clean non-ferrous
o Clean plastic with use of Polycrack machine
o Clean metals
converted to fuel
o Fiber for fuel by gasifier
through Polycrack
(all organic, food rests,
paper, paper board, etc)
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Generating power

When we further process the fiber we are able
to produce up to 20 — 24 MW of electricity.
We need to realize some extra steps:

* Drying the fiber in the AKT-KIX dryer.

* Process the dry fiber in the Polycrack system®
to produce high value gas.

« Power plant to transform the gas in electricity.
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Drying the fiber

After separating the
fiber we bring this to
a drying system.

With this system we
use the produced
heat from the power
plant to get the
moister out of the
fiber.
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Polycrack system®

After drying we bring
the dry fiber to the
polycrack system®.

In this system we
convert the fiber in
high-quality gas and a
rest product of high-
quality carbon.
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Power generating plant

In the power plant we transform the
gas into saleable electricity and heat.

The heat that this plant
produces will
be used for
the drying
process.
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Gasification
Proces

Production of
Drying electrical

process energy




TWH
' THE WORLD RESOURCE
/ FOUNDATION

FIrdAnNg

' | —
N il AN




THE WORLD RESOURCE
/ FOUNDATION

Planned Installations

e Vélez Malaga

¢ Nisninovgorod

e Santiago city

issuing company is to be
determined, will probably be a
cooperation of several
companies with also the city of
Vélez Malaga Spain

customer is Stroitransgaz
Gazprom in the Russian Fed.

customer will be the Dominican
Republic
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- Waste plastic to fuel

\ The total solution for al kind of plastics
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OUR

partner company for
the Polycrack technology is
STEPS

Sustainable Technologies & Environmental Projects

More than 25 years experience in the Qil Industry
Some developed products are:

Bitumen to Furnace Qil Conversion
Desulphurization of Diesel Fuels

Conversion of waxy sludge to fuel oil
Conversion of sludge to bio-fertilizer
Development of chemicals for water purification
Development of chemicals for tank cleaning
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Polycrack system®

In this system:

Plastic waste segregated from the Vulcanes
system is converted to fuel

This is a zero discharge system

Plastic converted into gas, liquid fuel and
carbon

Conversion is > 99%.
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Pre-treatment plastics

« Collect the segregated
plastics from the Vulcanes
sorting system

e Shred the plastic to app. 25 mm size pieces

 Load the shredded plastics into the system.
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Technical overview

=) it

Jacketed - ﬂ || _ Jacketed R

Chimne

0 i |

Concrete Pump i
Skid Mounted 1500 Kgs/hr . oole
: Catalytic
Plastic to Petroleum Plant Converto =
Start CV-1
150 m3/hr TCV-2
Thermic Fluid
10 lacs Kcal = iReci
TCV-1
O
ransfer
| N— Pump
5 Kl/hr

Fuel Storage Tank

100 KL

500 Cfm

Power Gen Rotary Pump
25%
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Process (1)

Pre-heat the plastics
to melting form

Heating plastics in main
reactor to reach the

gas phase

Gas treated by catalyst.
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Process (2)

Condense gas to liquid fuel
Filtering fuel ;e

Distillation fuel to
Kerosene, petrol, gas oil, e
neating oil. S,




Waste Plastic to Fuel
conversion

Catalyst quality determines full conversion to
gas or liquid fuel

Gas can be fed to gas engine to generate
heat to heat the reactor

Thus the gas feed can be used for internal
fuel consumption

Liquid fuel can be sold or used for internal
use.
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Fuel extracted from plastic

(example)

Specs. Regular Gasoline Extracted from
Fuel Plastic Waste

Colour, Visual Orange Pale Yellow
Specific Gravity at 28°C 0.74 0.72
Gross Calorific Value 11210 11260
Net Calorific Value 10460 10500
API| gravity 56,46 60,65
Sulphur Content (by mass max) 0.1 <0.002
Flash Point (Abel)°C 23.0 22.0
Pour Point °C <-200C <-200C

Cloud Point <-200C <-200C
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Process parameters

Feed rate: modular system can handle 5Mt
per day to 500Mt per day

Heating: can be achieved by electrical power
or internally produced gas/liquid fuel

Conversion rate: > 99%

Residue: approx. 10% which is carbon.



Proven Technology

e Bahrain; plant to treat bitumen to fuel.
dimensions: 3000 tons per day
owner: king of Bahrain

e Dubai; plant to treat oil sludge packed
in plastic bags to fuel.

dimensions: 25 tons a day.
owner: king of the UAE.



Bahrain plant

Capacity of 3000 tons per day
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The bitumen lake below, the
pumps and the storage tanks on
the right
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Dubai plant

Capacity: 25 tons per day of
oil sludge packed in plastic
bags.

End products are liquid Fuels




Polycrack status Germany

e Project Vulcanes Productions GmbH
25 tons per day plastic to fuel

e Project Fiwa Niederlangen
5 tons per day plastic to fuel

e Project waste treatment Essen
25 tons per day plastic to fuel
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Vulcanes Productions GmbH
Germany

Site of

Vulcanes Productions
GmbH,10.000 m2.
Production facility

for 25 tons

of plastics per day, Fuel

production of approx.
8.000.000 per annum.
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Some other solutions we supply

24-Composting system.

. Producing high quality
organic fertilizer

Bio-gas installations, in
combination with
autoclave technology _ .F5
material like
supermarket and food
waste.



THANK YOU!

Together we can take full
advantage of waste.

7245 NW 44 Street
Miami, FL 33166
Ph. (305) 500-9019
Fax(305) 594 6639
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