
Material processing Flow 

1.0 Introduction 
The blue coloured text refers to operations that only take place at the Ilkeston site, it is not anticipated 

these processes will be replicated elsewhere.  

The following is a description of the current process, due to the development of new processes, equipment 

and procedures, JAR Ltd will employ the latest technologies, processes and procedures when developing a 

new site.  

1.1 This document outlines the proposed processes that will be undertaken at the facility.  

1.2 The Incinerator Bottom Ash (IBA) will be processed to remove ferrous metals, non-ferrous metals and 

Incinerator Bottom Ash Aggregates (IBAA).  

1.3 The IBAA will be processed utilising a range of equipment that may include a mobile crusher, screen 

decks, hammermill, a rotary drum drier and finally a paddle mixer to introduce moisture back into the 

product to aid dust control.  

1.4 The applicant has heavily invested in a range of magnets and systems to recover both Ferrous 

(magnetic) and Non-Ferrous (non-magnetic) metals from within the IBA.  

1.5 The sister site at Bunny has been processing IBA on a smaller scale since December 2011. The main 

processing site employees the processes as outlined in this document. 

Using the knowledge and experience gained at Ilkeston and Bunny, the operator is fully confident that the 

operations at Ilkeston will enable them to build on an already successful model and recycle over 99% of all 

IBA that arrives on site.  

1.6 Johnsons Aggregates and Recycling Ltd have been working in conjunction with a Swiss company ‘Zar’. 

Zar operates a Government funded EfW facility with on-site IBA recycling. Zar specialises in treating the 0--‐

6mm fraction of IBA. We have exchanged information and techniques to benefit both parties; this has 

helped us develop the more technical side of the operation   

2: Process Flow Description  

2.1 The IBA will be sourced from waste incinerators. The IBA will be delivered in either a walking floor or a 

tipper lorry. The initial waste acceptance checks will be made by the weighbridge operator – these will 

include checking and recording the weight of delivery, ensuring that the load is accompanied with the 

requisite paperwork, and ensuring the driver is wearing the appropriate PPE.  

2.2 Once the initial checks are completed and that the weighbridge operator is satisfied that the load can 

be accepted, the driver will be instructed to proceed to the IBA Waste Acceptance Bay, where the load will 

be unloaded under the supervision of the Approved Person.  

The load will be inspected for non-conformance and will be rejected if required.  

2.3 The stockpiled IBA is then loaded into the IBA Infeed Hopper (A) by a loading shovel. Here the IBA 

travels along conveyor CV1 to the Hammer Mill (B) where the IBA is agitated to create a more homogenous 

product. JAR achieve this with a Gipo crusher at the Bunny site. This more uniformed product is then 



conveyed to the 3D Trommel (O) by conveyor CV2. The 3D Trommel splits the IBA into two fractions, (0--‐

50mm) and (+50mm).  

 

2.4 The +50mm IBA is then conveyed by belt conveyor CV26 into the Rotor Shredder (J). Here the +50mm 

IBA is agitated to break down the aggregates, to disaggregate the ash form the oversize metal pieces to 

create a clean metal fraction with disaggregated IBA fraction. The resulting ‘shredded’ IBA is conveyed 

down CV27 then two ferrous Over--‐belt Magnets (l1,l2) remove the ferrous metals into the bay, from 

conveyor CV19 into ‘FERROUS’ bin.  

2.5 The Rotor Shredder (J) will also be used to upgrade purchased metals Johnsons Aggregates and 

Recycling Ltd buy that are of sub-standard for current markets.  

2.6 After the material has had the ferrous metals removed the IBA travels down CV19 where it goes back 

into the Trommel. If the material is still >50mm it will repeat the process until it becomes <50mm. Once 

the ‘shredded’ IBA has been reduced to 50mm, it joins the original 50mm IBA from the Trommel and 

travels along CV20 then CV21 conveyors into the drier (C).  

2.7 The Hauck Starjet burner draws moisture from the 0--‐50mm IBA (the same process as used in asphalt 

plants). Our research has found and proved that drying the IBA increases metal recovery by approximately 

2%. Any airborne dust from within the drier drum and the drier exit (where the dry IBA leaves the drier 

onto conveyor HW1) is caught through the driers own bespoke dust hood, drawing any dust through its 

own cyclone (E) and then the dryer dust collector (D) to catch all dust elements.  

2.8 The dry 0-50mm IBA leaves the drier on HW1, travels down CV4 and CV3 into the Bivitec Flip Flop 

Screen (F). This screen is a state of the art flexi deck screen for maximum efficiency to size the IBA into 3 

fractions, 0-8mm, 8-20mm, 20-50mm. The screen again has a bespoke dust extraction point to catch 

airborne dust particles through the Bag houses (s1, s2). Again, these dust extraction systems are custom 

built for our process. Combined there will be 130,000 CFM, which is more than enough to efficiently draw 

away any dust through the filter process, leaving clean air to escape through the filter bags and into the air 

again. There will be a spigot extraction / suction point over the end of each conveyor, every machine and 

every change of direction. The dust will be drawn through the dust filter bags, capturing the dust, and 

releasing clean air back to atmosphere.  

2.9 The three sized IBA fractions from the Bivitec screen are conveyed on a 3 tier conveyor CV12 to inside 

the building. This is where full recycling of the IBA commences.  

2.10 The largest fraction from the Bivitec (F) 20--‐50mm travels along CV10 through its respective part of 

‘8--‐50mm process area machines’ i.e. Line 1of 2. Here the IBA is subject to a pass over the DSRP150, 

which is an extremely powerful belt magnet to remove any small ferrous material from the IBA. This 

extracted ferrous material travels on belt CV17 where material is subject to an over--‐belt magnet (Q). The 

magnets pull off the metal particles from the flow and sends it along belt CV16, then CV15 to the Rotor 

Shredder (J) for cleaning and upgrading. The resulting metals will be recovered in Ferrous bay by magnets 

I1, I2.  

2.11 The material that passed the DSRP150 is subject to pass over two DVIS150 Eddy Current Magnets to 

remove any Non-Ferrous Metals (NF). The remaining Incinerator Bottom Ash Aggregate (IBAA) goes along 

conveyor CV14 for further processing downstream. At this point the IBAA should be composed of ash and 

aggregate. All metal elements should have been recovered. All these machines are fully enclosed with dust 

extraction to ensure maximum dust control. They have a ‘spigot’ where the dust extraction ducting is 

mounted to ‘suck away’ any dust created, drawing them through the filter bags and captured, releasing 

only clean air to atmosphere.  



2.12 The medium fraction from the Bivitec (F) 8--‐20mm travels down CV9, through the same process flow 

as the 20--‐50mm material, again all enclosed and dust extracted. The only difference being the material is 

treated on line 2 of 2 however materials end up on the same conveyors, i.e. the Ferrous material down 

CV17, with the same over--‐band recovering ferrous metal, the NF down CV18 and the IBAA down CV14.  

2.13 The NF recovered from the 8--‐50mm process area machines is conveyed along CV18 into a 

temporary storage hopper with screw feed (Z) into the small Cuccolini sieve (AA). The material is 

temporarily stored so we can run the sieve only when needed, as the sieve can do approximately 10 

tonnes per hour, where as we can only produce approximately 2 tonnes per hour of material that needs 

screening. This will help us keep electricity usage to a minimum.  

2.14 The Cuccolini (AA) is a small circular sieve that has different mesh sizes stacked on top of each other 

to screen numerous sizes of material on one machine. Here the NF is screened into different size fractions.  

2.15 The NF is screened into (8--‐12mm), (12--‐20mm), (20--‐32mm) and (32--‐50mm) into 2ton bulk bags. 

We will store the bagged material inside the building and will run the next machine in batches.  

2.16 Then, in batches the material will be fed by a tele--‐handler into the Trennso Air Table hopper (AB1), 

which feeds into the Trennso Air Table Separator (AB2). It can treat up to 2 tonnes per hour. This is a 

machine that separates the NF by density. This separates the Aluminium from the ‘heavy metals’ by a 

mesh table on an angle, with air blowing through it in an upward vertical direction, whilst the mesh 

oscillates 10mm left to right to ‘shake’ the material. This causes material to separate themselves into 

different specific gravity groups based on the atomic density of the product. Here we wish to split 

aluminium from the rest of the metals.  

2.17 This is a market leading technology used in all applications from the food industry, to the recycling 

industry and the metal industry. Each batch will be approximately 10 tonnes as the machine can process 

approximately 2ton per hour. It is a fully enclosed system that has its own dust extraction unit (AB2) that 

enables a dust free operation. Like the filters s1,s2, all dust is forced into dust filter bags to trap the dust 

leaving clean air to escape.  

2.18 The smallest fraction from the Bivitec screen (F) 0--‐8mm comes into the building then travels down 

conveyor CV8 onto a ’66:33’ feeder (T). This is a vibrating table feeder with a diverter plate placed 33% of 

the way in, to split the material, as the name suggests, 33% one way and 66% the other way. Around 33% 

of the material from (T) travels down conveyor HW4 onto SC2, a screw conveyor into Cuccolini sieve (U3). 

This is the same type as (AA) but with a larger throughput.  

2.19 The remaining 66% of the material from (T) travels down HW3, onto SC3a which is a bi--‐ directional 

screw, to split the 66% in half, into 2 lots of 33% into the two subsequent Cuccolini Sieves (U1,U2). This 

means the 0--‐8mm is split 33:33:33 over the 3 screens.  

2.20 These sieves are circular enclosed dishes to size the material further to a very high degree of accuracy. 

They will screen the material at 100micron, 1mm and 2.5mm. This will give us 4 fractions; (0-100Micron), 

(100micron-1mm), (1mm-2.5mm) and (2.5mm-8.0mm). These also have dust extraction spigots for 

effective dust removal.  

2.21 The smallest, (0-100micron) i.e. the IBAA dust element is sieved away and removed from further 

downstream processing. This material is conveyed onto CV5. This is removed, as there is no metal in this 

fraction.  Removal of this fraction reduces the chances of ‘clogging up’ the magnets leading to being less 

efficient.  

2.22 The next fraction, (100micron-1mm) travels down conveyor HW5 for further processing. HW5 falls 

onto SC3A, a bi-directional screw like earlier in the process. This splits the material 50:50 onto subsequent 



bi-directional screws SC3B and SC3C to split the material into 25:25:25:25 to go over the 4 of 10 designated 

‘lines’ of the ‘0-8mm Process Area Machines’ for this size fraction.  

2.23 On each of the 10 lines the screened material falls over an SRP100, the same as the DSRP150 

mentioned earlier. The only difference being the belt width is 100cm instead of 150cm. This SRP is used to 

remove any ferrous material from the IBA to prevent damage to the Eddy Currents to follow. The ferrous 

material goes down conveyor CV23 and is subject to an over-belt magnet (R) to remove small ferrous 

metal into the storage bin.  

2.24 The Non-Ferrous (NF) IBA then falls onto two TVIS100 machines. These are the same as the DVIS150 

mentioned earlier only difference being the belt width is 100cm as opposed to 150cm. These are used to 

recover NF metals. Here we can extract metals a tenth the size of a grain of sugar.  

2.25 IBAA is conveyed along CV23 onto CV5 joining the other IBA (0-100Micron) that was sieved out earlier 

upstream.  

2.26 The next fraction (1mm-2.5mm) travels down conveyor HW7 for further processing. HW7 falls onto 

SC3B, a bi-directional screw like earlier in the process. This splits the material 50:50 onto subsequent bi-

directional screws SC3F and SC3E to split the material into 25:25:25:25 to go over the 4 designated lines of 

the ‘0-8mm Process Area Machines’ for this fraction. Here the material falls over an SRP100 to remove any 

ferrous material, then falls onto two TVIS100 machines to recover NF metals, just like the previous size 

fraction.  

2.27 IBAA is conveyed along CV23 onto CV5 joining the other IBA (0-100Micron) that was sieved out earlier 

upstream, Just like the fraction 100micron-1.0mm.  

2.28 The final fraction (2.5mm-8.0mm) travels down conveyor HW6 for further processing, onto SC3D, a bi-

directional screw to split the material 50:50 down the subsequent two designated lines of the ‘0-8mm 

Process Area Machines’. Here the material falls over an SRP100 to remove any ferrous material, then falls 

onto two TVIS100 machines to recover NF metals just like the previous two size fractions. IBAA is conveyed 

along CV23 onto CV5 joining the other IBA (0-100Micron) that was sieved out earlier upstream, just like the 

other two fractions.  

2.29 All these ‘lines’ are completely sealed to capture all potential dust that may arise. Each ‘line’ has a 

dust extraction point to draw out airborne dust to the dust collectors s1 s2.  

2.30 All NF recovered from these 10 lines, 4 (100-1.0mm), 4 (1-2.5mm) 2 (2.5-8.0mm) will travel down the 

conveyor CV32 into the Hammer Mill (W). This machine ‘scrubs’ and grinds the material against itself and 

the inner walls of the machine to polish the NF to upgrade the quality of metals produced.  

2.31 This upgraded product then goes into the Cuccolini Sieve (V), The same as the other sieves, which 

splits the material into 5 fractions: 0-63 Micron, this is IBAA, and will be dropped into feed Hopper (N). The 

products are 63‐500 Micron, 500micron‐1.0mm, 1-2.5mm and 2.5-8.0mm. These sized fractions of NF are 

collected in 2ton Bulk Bags and stored in the Finished Product Storage Area until further upgrading is 

required.  

2.32 The different size fractions will be treated in separate batches and on different machines which do the 

exact same job. The two smallest fractions (100-500micron) and (500micron-1.0mm) will go in the Guidetti 

Air Separator Hopper (Y3) in batches, through the Guidetti Separator Table (Y2).  

2.33 The larger two fraction sizes, (1-2.5mm) and (2.5--‐8.0mm) will be loaded in batch into the Trennso 

Hopper (X1) and then through the Trennso Separator Table (X2). Both these separators, like the Trennso 

Table (AB2) are completely sealed units, with their own dust extraction systems. They work on the same 

principle of air forced through a mesh that oscillates, causing the material to separate themselves via 



density. Again, here we aim to separate the aluminium from the rest of the metals to give two upgraded 

products. The Trennso here, (X2) is exactly the same as the Trennso mentioned earlier for separating the 

(8-50mm) NF, machine AB2. 

2.34 The Incinerator Bottom Ash Aggregate (IBAA) which is left as a result of NF removal from IBA, from 

the ‘8-50mm Process Area Machines’ travels along CV14 and joins CV5 which is the IBAA conveyor. This 

belt runs the length of the building and transports IBAA that is recovered through the Dust Extractor Filters 

(D, S1, S2) as well as IBAA from the 8--‐50mm Machines and the 0-8mm Machines, from conveyors CV14 

and CV23 respectively.  

2.35 CV5 joins onto CV28 where the IBAA is passed under another Ferrous overband (P) to recover any last 

ferrous that we have missed upstream. This is dropped into the Ferrous Bay.  

2.36 After the last remaining ferrous has been recovered, the IBAA will go over a Neodymium magnet to 

separate any Stainless Steel left in the IBAA. The Stainless Steel recovered drops into the bin. The IBAA 

then goes onto the small Bivitec Screen (M) to send the 0-10mm one way down conveyor CV31, and the 8-

50mm another CV29. This screen, like the other Bivitec is fully enclosed and dust extracted, ensuring no 

leakage of dust.  

2.37 The 10-50mm goes into a VSI Impact Crusher (L) via conveyor CV29 where the material will be 

crushed to achieve a 10mm uniform aggregate. The VSI is completely enclosed, and again dust extracted to 

ensure no dust leakage. The material then falls onto conveyor CV30, where the Stainless Steel is taken out 

by a head drum neodymium magnet into the Stainless Steel Bin.  

2.38 Then the material is subject to another screen (K), Identical to (M), to screen the crushed IBAA at 

10mm. Any material that has not yet crushed down to 10mm goes back into the VSI crusher by conveyor 

CV22 and does the loop again until it is 10mm. Once the material has passed at 10mm on the screen (K) it 

meets up with the other 0-10mm on CV31 conveyor via HW8.  

2.39 Now, all the IBAA is 0-10mm as a result of crushing and screening, the IBAA has moisture added to it, 

to reduce dust emissions during storage and transport through the Paddle Mixer (G). This machine is 

effectively a flexible chamber with water spray nozzles inside to moisten the IBAA with regularity, with a 

horizontal shaft running through the core with paddles on. This mixes the IBAA around so all the IBAA 

leaves the mixer with a constant moisture content added. This machine adds a certain amount of moisture 

back into the IBAA to aid in storage and transport, to reduce the dust element of the product. With 

moisture added there will be considerably less dust there. The machine uses rainwater collected from the 

site which may be supplemented by mains water.  


