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The 2 x 225 t/d TwinRec plant in Aomori has recycled 120’000 t of Shredding Residues (SR) 
since start-up in 2000. The key process step for this combined material and thermal recovery of 
SR is the fluidized bed gasifier, which separates Fe, Al and Cu in high quality and delivers a fuel 
gas to the second stage high-temperature combustion chamber. Secondary combustion at 1350°C 
transforms the ash into a glass granulate which fulfils the most stringent leaching regulations and 
is used for road construction. The energy content of the SR is converted to electricity in a steam 
cycle/turbine. This way, a large number of useful products are gained from the shredding 
residues and the amount of rest products for landfill is minimised. Currently, 6 TwinRec process 
lines are in operation and 14 more are under construction. 

Based on the same fluidized bed gasifier, but operated at elevated pressure, the two-stage 
pressurized gasification and slagging system EUP (EBARA UBE Process) generates syngas 
from waste plastics, while also recycling metals and glass granulate. In a joint development with 
UBE Industries, the synthesis gas serves as feedstock for the ammonia synthesis process. A 
demonstration plant of 30 ton/day capacity is in commercial operation since January 2001 and 
recycles plastic wastes in accordance with the Japanese Law of Recycling of Containers and 
Packaging. Additional plants of 65t/d and 2x98t/d are under construction. 

EBARA’s TwinRec Process 
Main Process Characteristics 
The following description is focused on the core components of the TwinRec system (Fig. 1).  

The gasifier’s main function is to separate the combustible portion and the dust from the non-
combustible solids of the shredder dust (SR). These solids are a mixture of metallic and inert 
particles which can much easier be separated into valuable recycling materials than the original 
SR. The energy is transferred to the second stage, where it is used for vitrification of the fine ash 
and production of steam. 

At the outlet of the cyclonic combustion chamber, the molten slag is quenched in a water bath to 
form a granulate with excellent leaching resistivity, meeting safely all common regulations for 
recycling in construction, such as the German LAGA Z2 requirements. 

Full Commercial Operation 
As of spring 2002, 6 commercial lines are in operation and 14 more lines are under construction. 
These commercial plants are designed to treat shredding residues, sewage sludge, fly ash, waste 
plastics, liquid waste, medical waste and municipal solid waste. 
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Fig. 1 TwinRec core components 

The Aomori plant has a capacity of 2 x 10 t/h (70% shredder residues, 30% mechanically de-
watered sewage sludge) and 2 x 40 MW thermal input. The shredder residues are delivered from 
5 shredding plants and by 2 non-ferrous separation plants and fed to the gasifier without pre-
treatment. Until April 2002, more than 120’000 t of shredder residues and 17’000 t of sewage 
sludge were treated. The flexibility concerning sewage sludge co-treatment was demonstrated 
with various amounts of sludge, including shredding residue treatment alone. 

Fig. 2 summarises the combined energy and material recycling as it is demonstrated in Aomori: 
Magnetic metals and non-ferrous metals (mainly copper and aluminium, and also stainless steel) 
of good quality are sold to the respective metal markets. The molten glass product fulfils the 
stringent Japanese soil standard and is sold to the construction industry. Zinc-rich filter ash is 
recycled in the zinc-industry. The energy content of the shredder residues is converted to 
electricity, which is delivered to the grid.  
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