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BLENDING

• Blends recycled tire cryo crumb rubber 
with post industrial and post consumer 
recycled plastic to produce a thermoplastic 
elastomer (TPE) without any additives

• 10 year global off take agreement with take 
or pay, payment of invoices backed by a 
revolving Letter of Credit (LC) which can 
generate as much as $90M USD per year in 
revenue









Can generate up to 
approximately $90 Million USD 

a year in revenue with the 
Offtake Agreement 



























FCL Complete Primary Cryo Systems, Fine Mesh Cryo Systems, and Blending 
Units Operational Description 

  
 
 
Shredding 
  

• Shredder reduces whole tires or oversized shred, either car or truck, into smaller 
pieces of nominal size 7.5 cm and drops Shredded Pieces onto the Taper Slot 
Screener which separates and returns Oversize Pieces back to the Shredder and 
allows Correct Sized Pieces to continue to the Granulator Surge Hopper.  
 

• The Shredder has hexagonal twin shafts, with removable Two (2) hook blades, 
powered by two (2) sixty (60) kw hydraulic motors turning at about Twenty-Two 
(22) rpm.  

 
• These types of motors are extremely important in Processing Truck Tires which 

can require a very large amount of Torque to cut through them.   
 

• The Shredder has its own Control Panel to monitor Power Usages. 
 
Granulation 
 

• The Large Granulator takes the properly sized shred from the Surge Hopper and 
reduces it from the nominal 7.5 cm size to a nominal two (2) cm size.   
 

• At the same time this machine removes a large amount of steel and fibre.   
 

• There is a Spark Detection System with this machine; as well as water supply 
should anything begin to catch fire.  

 
• The Rotor on this machine turns at about 900 rpm, and the blades cut against a 

Stationary Bed Knife.   
 

• The Granulator has its own Control Panel to monitor Power Usages and 
Temperatures.   

 
• The Spark Detection System has its own Control Panel and also has its own 

Dust Collection System. 
 
Hopper Feeders 
 

• All Hopper Feeders or Surge Hoppers in the Primary System are of similar 
design. 
 

• They have a Drag Chain to pull the material out of the Feeder at a Controlled 



Rate determined by the Control Panel that controls that particular Feeder.   
 

• It is powered by a Variable Speed Motor so that the Feed Rates can be 
increased or decreased as the situation demands.   

 
• In other cases, the Drag Chain is replaced with an Auger, depending on the 

Material. 
 
Freezing 
 

• Liquid Nitrogen is injected into the Freeze Chamber at the Exit End of the 
Chamber. 
   

• This Nitrogen Flow is Controlled by a Control Valve, which is in turn controlled by 
the Operator at the Control Panel.   

 
• Liquid Nitrogen is stored outside of the building in large vertical insulated tanks at 

a pressure of approximately 4 bar.   
 

• As Nitrogen continues to “boil” in the tank, any Excess Pressure Buildup is 
Exhausted to the atmosphere at top of the tank by a Pressure Relief Valve.   

 
• The Pressure Relief Valve can be adjusted manually on the outside of the tank, 

which is usually not necessary to be done, unless the Tank Level has dropped to 
near empty.   

 
• Nitrogen is produced by taking the air that we breathe and condensing the air in 

Compressors until it turns to a liquid.   
 

• Air that we breathe is approximately 78% Nitrogen, the balance being mostly 
Oxygen (approximately 20%) and Argon (about 1%)   

 
• At this point, the liquid is less than -196oC.   

 
• The Liquid Nitrogen boils at this temperature.   

 
• When the Liquid Nitrogen is fed into the Freeze Chamber, it is sprayed onto the 

chips that have entered the Freeze Chamber about Fifteen (15) minutes prior to 
this point, and have been Pre-Cooled with the Gaseous Nitrogen that is drawn up 
the Freeze Chamber by a Fan.   

 
• Once the Liquid Nitrogen has been sprayed on the chips near the Exit End of the 

Rotating Chamber, it boils off into a Nitrogen Gas, and at the same time expands 
about Seven Hundred (700) times.   

 



• The Fan at the Entrance End of the Freeze Chamber pulls this gas along and 
through the chips that are moving down the Rotating Chamber from the Entrance 
to the Exit End.   

 
• This Gas Exhaust, being mostly Nitrogen, is sucked through the Dust Collection 

System and Exhausted into the Air Exit to the Filter House, at some Ten (10) 
metres in the air.   

 
• At the Entrance End of the Freeze Chamber there is an Air Lock which allows the 

rubber chips to enter the Freeze Chamber, but doesn’t allow air into the Chamber 
nor Nitrogen to escape the Chamber. 

 
The Chamber itself is quite long and rotates on six (6) rubber wheels on a frame, 
and is driven by a Small Motor with a Chain Drive around the body of the Freeze 
Chamber.   
 
The interior of the Chamber is made of Stainless Steel, with Angular Flights 
welded to the inside so that as the Chamber turns, the rubber chips are shifted 
down the length of the Chamber, similar to a cork screw action.  

 
One thing to understand is that rubber goes into a glass state when it is frozen 
below about -80oC.   
 
In this state it is brittle like glass, and so fractures very easily into many small 
pieces.  The FCL Cryo Process, although typically @Patented-Pendings, is very 
Proprietary, and is the most efficient Cryogenic Process for whole tires in the 
World. 

 
Fragmentation 
  

• The frozen chips drop out of the Freeze Chamber into Two (2) Hammer Mills 
which by way of Steel Hammers, pulverize the frozen chips into millions of 
smaller pieces. 
 

• This operation also allows for separation of the remaining steel and fiber from the 
rubber.   

 
• The Tip Speed of the Hammers on the Rotor of the Mill is approximately Ninety-

Eight (98) metres per second.   
 

• Each Mill contains 96 Hammers made of Work Hardening Material, and each 
Rotor is powered by a 150 kw Electric Motor. 

  
Separation 
  

• The Primary Screener is used to separate the fiber from the steel and rubber. 



 
• This is done on the Top Deck of the Vibrating Screen, as the rubber and most of 

the steel pass though the holes in the Top Deck to the Bottom Deck.   
 

• The rubber and steel are passed over a Magnetic Belt Separator which 
magnetically separates the steel from the rubber.  

 
• The Magnet in this Separator is a “Rare Earth” Magnet. 

  
• The Drying Tunnel utilizes warm air from the Dryer Furnace to remove any 

excess moisture from the rubber.   
 

• Fine Airborne Fiber is also removed at this point as the air blown over the rubber 
in the Rotating Dryer moves through the Dryer and takes the airborne dust to the 
Dust Collection. 

  
• Rubber passes over a Rare Earth Double Drum Magnet Separator which 

removes Fine Steel Remnants.   
 

• This Double Drum Magnet is made of Stainless Steel, which is not affected by 
the Magnets. 

 
• The Crumb Rubber then passes to a Screener that is set up with three (3) Decks 

in order to accommodate the separation of the rubber crumb into different sizes. 
 

• However, the main purpose of the Deck in this type of System is to remove any 
last bits of fibre that may be accumulated on the Screens.   

 
• Since most of the rubber for this System set up is going to the Fine Mesh 

Cryogenic System, there is no need to separate the Rubber Crumb into separate 
sizes.   

 
• Any Oversize Rubber larger than five (5)mm is returned to the Freeze Chamber 

to repeat the freezing and Fragmentation Process. 
 
Dust Collection 
  

• The Primary System from the Freeze Tunnel to Storage Silos is equipped with 
two (2) Dust Collection Systems which utilize a Vacuum generated in the two (2) 
Filter Houses to remove the dust created during the Process.   
 

• One (1) Collection System removes the Airborne Fiber from the shaking and 
processing actions and the other Collection System draws mostly Nitrogen Gas 
(some air) through the Hammermills and the Exit End of the Freeze Chamber 
and exhausts it through the other Filter House.   

 



• Each Filter House is preceded by a Large Cyclone that captures the heavier 
material and dispenses it onto the Scrap Fibre Belt.   

 
• The movement of air through each Dust Collection System is about Two-

Hundred-Eighty (280) M3 per minute.   
 

• The exhaust from each Filter House is at about Ten (10)M from the ground.   
 

• The Filter Medium collects all particles larger than Two (2) microns in size. 
 
` The Hammermills in the Primary System are the prime source of any sparks that 

may be generated, due to the presence of steel in the frozen rubber chips at this 
point.   

 
However, with the suction of Gaseous Nitrogen out of the Freeze Chamber by 
this Dust Collection System (known as the Wet Collection System), and the 
absence of Oxygen in this air, the chance of fire is greatly reduced due to the 
high concentration of the LN2 in the Air Stream. 

 
Primary Electrical Control System 
 

• Controls for the Primary System including PLC and all Electrical Connections are 
contained in one (1) Electrical Panel.   
 

• The Operator controls the Complete Primary Process from Hopper Feeder 
through to the Storage Silos using a Touch Screen Interface with the Electrical 
Controls.   

 
• The whole Start Up and Shut Down Process is programmed into The System 

and is automatic.   
 

• The System also has a “Kill” Button which shuts all Power Off to all of the 
equipment under the Command of the Operator. 

 
Fire and Explosion Suppression 
 

• All of the areas that could possibly generate sparks are monitored by a PLC 
Controlled Flamex System.  
  

• Because of the importance of this aspect of the Complete Operation, all of this 
equipment will be installed by Flamex, as they know the local guidelines.   

 
• Also included in this System is a Water Tank under the proper pressure and a 

Stand-Alone Water Pump to ensure that water is available to douse any sparks 
that might be generated and to maintain the proper pressure in the Spark 
Detection System. 



 
Noise Suppression 
 

• It is understandable that in this type of Industrial System, some of the 
components generate a significant amount of noise.   
 

• In order to keep the noise generated at a safe level, the pieces of equipment that 
generate the major part of the noise will be housed underground with an 
Insulated Cover over them (Primary System Hammermills).   

 
• All noise levels will be muffled to an acceptable level for local laws. 

 
Fine Mesh Cryo System: 
 

• The first step in the Fine Mesh Cryo System is a Surge Bin that is fed from the 
Storage Bin that has been filled by the Primary Cryogenic System. 
   

• The material is clean and dry and is of the size of four (4)mm down to 0.6mm.   
 

• This Hopper Feeder will Metre the Rubber Crumb into the Fine Mesh Cryo 
Tunnel at a Rate Controlled by the Control Panel, to match the Production 
Capability of the Fine Mesh Hammermill. 

 
• The Fine Mesh Cryo Freeze Chamber is next, and is a Stainless Steel Insulated 

Tunnel of approximately Fifty (50)cm outside diameter, with a Screw Auger 
moving the Rubber Crumb down the length of the Tunnel.   

 
• There are Three (3) Liquid Nitrogen Nozzles fitted on the top of the Tunnel, which 

sprays Liquid Nitrogen (LN2) onto the Rubber Crumb as it passes down the 
length of the Tunnel.   

 
• At the end of the Freeze Chamber, the material goes through a Stainless Steel 

Airlock, and into the Single Hammermill.   
 

• There is also an Airlock at the Exit to the Fine Mesh Hammermill.   
 

• This is necessary to keep the Nitrogen in the Hammermill that has been Injected 
there to keep the material Cold. 
 

• The Hammermill is the Workhorse of the System.   
 

• It is connected by Direct Drive to a Variable Speed Motor that will be 
approximately Two Hundred Fifty (250) kW.   

 



• The Speed of the Mill is controlled through the Control Panel, and can be 
adjusted as necessary to obtain the proper size of Rubber Crumb desired for the 
Blending Operation.   

 
• There is also LN2 Injected into the Mill, again to manage the Size of the Rubber 

Crumb being Produced.   
 

• More LN2 will reduce the Size of the Rubber Crumb, and also, More Speed in the 
Hammermill will reduce the Size of the Rubber Crumb.   

 
• The Hammermill has a Screen in it, and the Size of the Holes in The Screen 

affect the size of the Rubber Crumb Produced, as well as the Throughput 
Capability of the mill. 
 

• From the Mill, the Rubber Crumb is transported to a Dryer, that is Heated by a 
Furnace.   

 
• When the Rubber Crumb is still Frozen or nearly frozen coming out of the 

Hammermill, condensation forms on The Crumb, and when Crumb is wet, it 
sticks together.   

 
• The Dryer removes the Moisture so that The Crumb will Flow out of the  Storage 

Bin and also so that there is no Moisture going into The Blenders. 
 

• From the Dryer, the material flows over a Double Drum Rare Earth Magnet to 
remove any remaining Steel Particles. 
 

• After the Magnets, the Crumb is introduced onto a Screen, that removes any 
material that is still larger than Six Hundred (600) microns, and returns it to the 
Hopper Feeder at the start of this system for refreezing and further size 
reduction.  This ensures that the material going to the blenders is all smaller than 
600 microns. 
 

• All of the smaller than Six Hundred (600) micron sized material is then sent to a 
Storage Bin ready to be fed to the Blending Systems.   

 
• This movement of Crumb to the Storage Bins will be done by Pneumatic 

Transport.   
 

• A Control Panel monitors the many aspects of this part of the Operations, such 
as the Feed Rate of Material, Power Usages of The Mill, Temperature of The 
Mill, LN2 Rate, and Dryer Temperature.   

 
• It also Monitors the Amount of Material in the Storage Bin at the End of The 

Process. 
 



BLENDING: 
 

• Typically there are Three (3) Blenders which in effect are Twin Screw Extruders. 
 

• These Extruders are set up using the FCL Blending Technologies that has been 
Registered for Patented Process - and is also Patent Pending.   

 
• The First (#1) Stage of the Blending Operation is that each Blender will have an 

Initial Material Storage Bin, one (1) for Rubber Crumb, and one (1) for Recycled 
Plastic.   

 
• Rubber and Plastic is automatically drawn from these Holding Bins into a Loss of 

Weight Feeder for each of the Feeders.   
 

• These are very accurate Feeders, that Meter these materials into the Extruder. 
 

• The Plastic is Fed into The Extruder at the First (#1) Barrel, and the Rubber 
Crumb is fed into The Extruder at the Fifth (#5) Barrel.   

 
• All of this Metering of the material is Controlled Automatically through the Control 

Panel at Each System. 
 

• The Blender (i.e. Twin Screw Extruder) is Powered by a Four Hundred Fifty (450) 
kW Variable Speed Motor, that will Power a High Speed Gear Box, that will turn 
the Screws of The Extruder to up to Nine Hundred (900) rpm.   

 
• Each Extruder will Process a Total Throughput of 2000 kg per hour.   

 
• The Blender has Thirteen (13) Barrels, with a Relief Vent at Barrel #Twelve (12) 

in order to let any Moisture in the Process then Escape.   
 

• Each barrel is Heated Individually by Electricity and Each Barrel is also 
Connected to a Chiller that can Cool the barrel.   

 
• Processing this material generates Heat in the barrels, and the heating and 

cooling keeps the temperatures Constant and at the Proper Temperatures for 
Optimum Processing throughout the length of the barrel. 
 

• At the end of The Extruder, there is an Underwater Chiller.   
 

• The Blended Material is Extruded out The End of The Extruder through a Die 
Plate, and there is a Knife that Rotates Rapidly on the Die Plate to Cut-Off the 
Extruded Material as it Enters the water passing by, so that Pellets are Formed, 
which is the form of the End Product.   

 



• The water is being pumped through the pipe where the Pellets are cooled, and 
then dropped into a Centrifuge which separates them from the water, and dries 
The Product at the same time.   

 
• The Finished Product is then Ejected from The Dryer, and Loaded into a Bag for 

Shipping to the End Customer. 
 

• All of the Blending Operation is Monitored/Directed through a Control Panel that 
manages/Monitors/Directs the Feed Rates, The Temperatures, the Processing 
Speed, Power Usages, Temperature of Water in The Chiller as well as 
Temperature in The Pelletizer.   

 
• Gear Box Temperature is also Monitored.  

 
• Rubber/Plastic Ratios are also monitored and controlled. 
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FINE MESH CRYOGENIC SYSTEM
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BLENDER SYSTEM - 3 BLENDERS SIDE BY SIDE
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