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[bookmark: _Toc174715511]1.0 Introduction
AO Recycling Ltd currently operates a site which receives and treats post-consumer polymer waste from Waste Electronic and Electrical Equipment (WEEE).
The facility has a bespoke Environmental Permit (EP) in place (EPR/HB3207LZ) under the Environmental Permitting (England and Wales) Regulations 2016 (as amended).

The site is certified to EN 15343:2007 which confirms the site has the required procedures in place in order to ensure the traceability of recycled plastics produced. In addition, the Site has in place an Integrated Management System (IMS) which is certified to ISO 9001:2015, ISO 14001:2015 & ISO 45001:2018 by an accredited certification body.

AO Recycling are proposing the installation of a pelletising plant (extruder & pelletiser) in order to process PS, ABS and PP flake into pellet form. This document provides an overview of the upgrades (pre-shredder, water table) to the Plastics Recycling Facility.

To support this non-technical summary, the following documents have been reviewed and updated to address any required changes:
Fire Prevention Plan 
Environmental Risk Assessment
Site Plan
Integrated Management System (IMS) Manual


[bookmark: _Toc174715512]1.1 Operator
AO Recycling Limited

[bookmark: _Toc174715513]1.2 Permit Number
EPR/HB3207LZ

[bookmark: _Toc174715514]1.2.1 Site address
Stafford Park Plastics Recycling Facility
11 Stafford Park 
Telford
TF3 3AY
[bookmark: _Toc174715515]1.3 Permitted activities
[bookmark: _Hlk169876376]Stafford Park Plastics Recycling Facility is currently permitted [HB3207LZ] as an installation and is allowed to accept up to a maximum of 50,000t/yr of hazardous waste and 50,000t/yr of non-hazardous waste.
[bookmark: _Toc174715516]2.0 Plastic Extrusion – An Overview
Plastic extrusion is a process where granular pieces of plastics go through different components of the extruder to end up in a continuous profile with the help of heat and pressure.
The plastic extrusion process begins with filling the hopper with smaller plastic pieces that are simpler to process. The feed throat uses gravity to transfer that plastic to the barrel for further processing.

When the material enters the barrel, it starts to be warmed by means of at least three intensity zones, where the temperature intensity increases as you move away from the feed throat.

As the temperature increases, the barrel uses a continuously rotating screw to push the molten plastic towards the next component of the machine. The screw and pressure additionally create heat, so the intensity zones themselves don’t need to be basically as hot as the expected extrusion temperature, thereby saving energy and facilitating the extrusion process.

The liquid plastic leaves the barrel through a screen supported by the breaker plate. This screen eliminates foreign substances from the material and maintains the internal pressure. The material goes through a feed pipe into the uniquely fabricated die, which has the same shape as the extrusion profile you want from the project.

At the point when constrained through the die, the molten material creates the same shape as the die opening, which completes the extrusion process.

When completely through the die, the extrusion profile is cooled in a water shower or by means of a bunch of cooling rolls to ensure that the shape of the thermoplastic extrusion profile becomes permanent.


Figure 2.1: Overview of Extrusion Process.
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The above picture is a common plastic extruder that has the following components:
· Hopper: This is the first stage of the plastic extruder. Hopper stores the plastic in granulates and keeps it ready for the next stage of the process.  
· Feedthroat: The feed throat directs the coming plastic from the hopper towards the barrel.  
· Breaker Plate: This component acts as a filter for the barrel and helps maintain the pressure
· Barrel: This is a heated component that softens the plastic and takes it close to the melting point. Moreover, the rotating screw in the barrel forces the material to the feed pipe.
· Feed pipe: Acts as a conduit for the molten plastic coming from the barrel
· Die: This is the rigid metal part through which the material is pushed to get the desired profile.
· Cooling System: Finally, the last stage where the extrusion profile solidifies through rapid cooling





[bookmark: _Toc174715517]3.0 Activities
The Site currently receives post-consumer shredded plastic waste from WEEE from AO Recycling’s plant at Halesfield 15 and from third parties. Incoming mixed plastic waste is processed using a two-stage density sink/float separation process in order to remove contaminants and heavy (brominated and non-brominated) plastics. Please note that there are no changes to the currently accepted input material.


Figure 3.1: Overview of Sink/Float section of the Plant.
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Description automatically generated with medium confidence]

The resulting ABS, PS and PP fractions are then;
transferred to granulators to reduce size to 10mm, 
fed through a cyclone to remove any residual liquid, 
followed by dedusting equipment to remove dust.

The ABS, PS and PP fractions are then processed by optical sorter to separate into white and non-white fractions. Each of these fractions then undergoes a final electrostatic separation process which sorts each stream into separate PS, ABS and PP fractions.

[bookmark: _Toc174715518]3.1 Process efficiency upgrades
[bookmark: _Toc174715519]3.1.1 Pre-Shredder
Oversized input material (>50mm) is screened out and transferred into bulk bags at the start of the treatment process (Number 1 in Figure 3.1). The oversized material is sent back to AO Recycling’s Halesfield 15 Site for reprocessing. 

In order to improve the efficiency of the process and to reduce unnecessary waste, AO Recycling Ltd has proposed to install a pre-shredder at the front-end of the treatment process. The pre-shredder is located before the Sink/Float plant. 

The pre-shredder is a screening process, which reduces input material flake size, thus preventing oversized material from entering the recycling process. This aids and improves plant efficiency and outputs; by having a uniform input material, the Sink/Float process operates more effectively. This is an improved method on our existing process/activity with the benefit of improving process efficiency.

The pre-shredder also benefits from a dedicated fire detection & control system. Details of the system is contained within supporting documentation. The fire detection and control system are inspected in-line with AO Recycling’s existing inspection schedules.
[bookmark: _Toc174715520]3.1.2 Water Table 

[image: ]


The water table is installed adjacent to Sink/Float separator 01, prior to the Sinks bagging station (Number 2 in Figure 3.1). Its purpose is to work alongside the existing sink/float process, allowing us to extract more of the metal contaminants from the sink fraction prior to FIBC bagging.
The purpose of this upgrade is also to improve treatment process efficiency. At present the sink fraction from Separator 01 goes for additional processing via a downstream waste facility, which removes the metal contaminants from the sink fraction. The heavy plastics are then despatched to a facility for High Temperature Incineration (HTI). 

The aim of introducing the water table process is to eliminate the need for further processing downstream and send the sink fraction straight to a permitted facility for High Temperature Incineration.
[bookmark: _Toc174715521]3.1.3 Plastic Pelletising Plant
AO Recycling aims to install an EREMA Pelletising plant. The extruder (technically referred to as a melt filter) will be located as shown in the Site Plan supporting documentation and it is intended that treated plastic flake Polystyrene (PS), Polypropylene (PP) and Acrylonitrile Butadiene Styrene (ABS) that has been processed (via the plastic plant facility) will be the feedstock material for the plastic extruder & pelletiser.

The machine/plant INTAREMA® 1512 TVEplus® consists of one or more of the following components:
Feeding system: Belt conveyor, reel feeder device, edge trim receiver, feeding screw
Process combination: PCU hood, preconditioning unit (PCU), cylinder with single-screw extruder, barrel cooling, optional water injection, optional degassing with vacuum unit, optional dosing systems, control cabinet with control panel.
Melt filter: EREMA backflush filter with hydraulic unit, EREMA laser filter with torque wrench, manual screen changer, hydraulic screen changer.
Pelletising system: Hot die face pelletiser, pellet dewatering screen, water pump station, pellet drying centrifuge.
Pellet transport system: Transport blower, air exchanger system, pipelines, powered throughput meter, bag fill unit, cyclone-silo combination.







Figure 3.2 EREMA Plastic Pelletising Plant schematic
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· PS, PP or ABS feedstock is conveyed by a feed system into the system. Control is manual or automatic.
· The feedstock is shredded, mixed, heated, dried and pre-compacted in the Preconditioning Unit (PCU). The feedstock is then fed tangentially into the extruder by the rotary disc.
· In the extruder, the feedstock is further heated, plasticised and homogenised.
· In the melt filters, the melt is filtered, and impurities are removed.
· Remaining residual moisture in the melt and other additives are extracted by the degassing unit.
· In the pelletising system, the melt is converted into regular, clean, cylindrical or lenticular pellets. The pellets are cooled and dried in the downstream pellet cooling and drying units. Onward conveying of the pellets by a transport blower through pipelines to the bag fill unit.
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Fig. 85: Schematic representation of the material flow *

1) Belt conveyor or feeding screw 5) Extruder cooling

2) Reel feeder device 6) Melt fiter

3) Preconditioning Unit (PCU) 7)  Extruder vacuum system
4)  Extruder with barrel zones 8) Pelletiser

* only if present, or depending on the plant version
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