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• Automated or semi-automated. Automat-
ed when the material is placed near the 
air depression automatically due to the 
path followed when falling from a convey-
or. Semi-automated when the material is 
placed near the air depression manually in 
a sorting cabin.

• According to the separation system used 
for the material selected from the air cur-
rent, three devices can be differentiated: 

› Air and material separation by a cy-
clone chamber: the mixture of air 
and suctioned material is supplied 
tangentially to the top part of the cy-
clone. A downward circular current 
is created inside the chamber that 
decants the selected material at the 
bottom. This system is increasingly 
being abandoned.

› Air and material separation by pass-
ing the current through a revolving 
circular mesh: The material sus-
pended in the current is trapped by 
the circular mesh. When this mesh 

turns, it carries the materials away 
from the current, decanting them 
onto a conveyor belt. This system is 
also in disuse.

› Air and material separation with an 
alveolar valve: the current with suc-
tioned material is led through a cir-
cular perforated system in motion, 
located inside a vacuum chamber. 
The material in suspension is de-
canted at the bottom of the chamber 
as it is subjected to a depression in 
the air current.

   CHARACTERISTICS

• The width of the suction hood mouths, for both 
waste inlet and outlet, must be equivalent to the 
useful width of the belts transporting the waste 
to be treated.
• The heights of the suction hood mouths for 
both waste inlet and outlet must allow the waste 
to pass freely. This will depend on the grain size 
and flow rate involved.
• Suction capacity. Depending on the system 
suction points, which can be from one to three, 
the following air flows are required with a de-
pression of 3,000 to 3,500 Pa:

› 1-Suction hood: from  15,000 to 20,000 m3/h 
air.

› 2-Suction hood: from  30,000 to 35,000 m3/h 
air.

› 3-Suction hood: from  40,000 to 45,000 m3/h 
air.

These air flows have been calculated for a safety 
coefficient of 25% guaranteeing the proper oper-
ation of the facility.

• The fan capacity must be enough to move a 
minimum air flow and a depression that can suc-
tion and transport objects with low density such 
as film, P/C and other light material particles 
such as dust through pipes, as well as through 
the air.
• The depression at the fan must reach values 
from 3,000 to 3,500 Pa, depending on the distance 
between the fan and the capture point. In addition, 
the cross-section of the transport pipe and the 
load losses due to the various components (el-
bows, sights, etc.) must be considered. The power 
of the fans used in suction systems of standard 
package sorting plants range from 22 kW to 55 kW.
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• The pipes for light material captured in the 
suction hoods must not be less than 350 mm 
in diameter to allow passage of flexible com-
ponents of film plastic and P/C with large and 
intermediate sizes (maximum 600 x 600 mm).

• Regulation of flow rates/speeds must be per-
formed using a valve at the system fan outlet and 
by changing the air inlet sections at the capture 
hoods.
• In some cases deflection curtains are need-
ed in the inlet and outlet mouths of the capture 
hoods in order to optimise sorting performance.
• The air filter sleeves are made of filtering 
fabrics. The aim of these sleeves is to provide 
a filtering surface proportional to the air flow to 
filter and the content of dust particles and other 
elements contained in the air.

Normally for film capturing facilities approx-
imately 1 m2 of filtering surface is needed for 
every 300 m3/h of suctioned air, such that for fan 
suction units that can suck between 15,000 and 
40,000 m3/h of air, large sleeve filters are needed, 
normally with 100 to 200 m2 of filtering surface, 
with a reserve of 25%.

8
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   FUNCTION

These units segregate ferrous metals by their 
magnetic properties.

   DESCRIPTION

The physical principle of operation of magnetic 
separators is a magnetic field generated by a 
permanent magnet or excitation electricity in a 
coil wound on a magnetic pole, the excitation of 
which on the coil generates the magnetic field. 
This attracts ferrous materials crossing said 
magnetic field towards the coil or magnet, sepa-
rating them from the other materials.

The attractive forces will not affect non-metallic 
materials or non-ferrous metals such as bronze 
or aluminium.
The coil and the magnetic poles are located in 
the centre of a conveyor belt that turns at a high 
speed and by means of ribs provides continuous 
evacuation of the ferrous materials captured.
The magnetic separator and the conveyor belt are 
suspended above a frame provided with adjusta-
ble worm gear springs to place the separator at 
the most effective inclination and approximation 
positions. The separator comprises a system of 
guards, chutes and closures to prevent magnetic 
materials from being projected out from or intro-
duced between the core, drums and belt.
Its use implies that the waste stream containing 

Magnetic 
separators

magnetic materials must pass within the radius 
of action of the magnetic field created. The bands 
that carry the waste streams to be selected must 
include the magnetic separators in their design 
(belt head drums) or must be raised above the 
bands that transport them (over-band).

   TYPES

• Depending on the magnetic field generated the 
separators can be of two types:

› Permanent induced field (permanent mag-
nets)

› Fields induced by an electric current  (elec-
tromagnets)

Electromagnets are normally used in package 
sorting plants.

• Depending on the constructive system the elec-
tromagnets can be of two types:

› Drum, placed inside the head drum of the 
conveyor belt carrying the stream of mate-
rials to be treated.

› Over-band separator, placed in an inde-
pendent band raised above the belt carry-
ing the stream of materials to be treated, 
either in line with the belt or transverse 
to it.

In package waste plants, over-band electromag-
netic separators are recommended. Although 

LIGHT WEIGHT PACKAGING 
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these use more power and have a higher invest-
ment cost, a single malfunction (actuation, belt, 
etc.) in a permanent magnet separator would 
stop the entire line.

   CHARACTERISTICS

• The stream of waste transported by the belt 
carrying the magnetic materials must pass com-
pletely under the radius of action of the magnetic 
field created by the separator.
• Since the attraction force on the ferrous ma-
terials created by the electromagnet's magnetic 
field is inversely proportional to the distance from 
the core, these units must be able to create a 
magnetic field density of at least 400 Gauss in 
view of the distance to the materials to be cap-
tured.
• The speed of the conveyor belt must be from 
1.0 to 1.5 m/s. The speed of the over-band sep-
arator must be from 2.0 to 2.5 m/s.
• The layer thickness of the waste stream car-
ried by the belt must not be greater than the av-
erage size of the magnetic materials to be se-
lected.
• The surroundings of the field of action of 
the magnetic separators (drums, rollers, belt 
structures, etc.) must be made of non-ferrous, 
non-magnetisable materials (stainless steel or 
aluminium). 
• For separators arranged in line with the con-
veyor belt, the angle between the slope of said 
belt and the separator slope must be from 20° 
to 25°, approximately. In addition, the line per-
pendicular to the core of the electromagnet that 
passes through the centre must be tangent to the 

head drum of the conveyor belt.
• For separators arranged transversely to the 
conveyor belt, the longitudinal slope thereof and 
the transverse slope of the over-band must be 
parallel.
• The installed power of an over-band magnetic 
separator for a standard package plant will be 
from 1.5 kW to 5.5 kW depending on its dimen-
sions.

4. Crossed 
overband 
separator.

5. Drum 
magnetic 
separator at the 
head of the 
conveyor belt.

Magnetic separators
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   FUNCTION

Optical separation allows segregating several 
types of plastic (PET, HDPE and mixed plastic) in 
package sorting plants, although current equip-
ment allows the separation of other plastics, bev-
erage cartons, ferrous and non-ferrous metals, 
P/C, glass, organic matter, etc. 
Recoverable materials from plastic, beverage 
cartons and P/C packages with standard siz-
es contained in the streams classified by the 
preceding processes can be selected by applying 
automated optical devices.

   DESCRIPTION

This principle involves passing a uniform stream 
on a belt with a controlled speed of previous-
ly classified components, generally by ballistic 
separators (rolling current) or trommels (passing 
material of medium size) within the range of ac-
tion of an optical scanner or sensor.
The material to be selected is stabilised in a high-
speed belt, and when it is stable on a specific 
point of the belt the composition of the material 
is detected by a scanner that also determines its 

position. If the belt speed is known, one can cal-
culate the time taken to reach the end of the belt, 
where a block of electrovalves is installed that 
blow the material into the corresponding chute.
The technology most commonly used to conduct 
optical separation of materials is near-infrared 
(NIR), but other technologies allow separating 
materials of different colours using optical spec-
trometry (colorimetry) and separating materials 
by X-ray densitometry.
The most widely used devices are NIR optical 
sorting units, which comprise the following el-
ements: 

• Frame: structure that supports the various 
elements of the equipment.

• Software: programme used to identify the 
materials. Depending on the reading, the 
sensor will issue a command to control the 
corresponding air flow. Unit parameters 
such as belt speed, calibration and data 
storage are controlled. 

• Acceleration conveyor belt: meant to 
stabilise the material that is selected for 
detection by the scanner and subsequent 

Optical 
separators
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transport to the blowing valves. The belt 
must have an adjustable speed from 2.2 
- 3.7 m/s, in order to distribute the mate-
rial along and across the belt and provide 
enough speed to favour launching and par-
abolic flight.

• Optical sensor: this is a scanner placed 
on the acceleration belt that detects the 
materials being transported and which, in 
addition to determining the position of the 
materials on the belt band, depending on 
the wavelength can determine the nature 
and/or colour of the material. The reading 

obtained is processed by the unit software. 
• Illumination system: composed of sets of 

bulbs that emit light (at a specific wave-
length) on the transported material, which 
is reflected on to the sensor reader. The 
light intensity (Watts/cm²) is determined 
by the sensitivity of the scanner. Thus, the 
greater the sensitivity and efficiency of the 
scanner, the lower the light intensity need-
ed, reducing consumption.  

• Valve block: set composed of multiple 
blowing valves placed after the optical sen-
sor reading strip (scanner), at the end of 

the acceleration belt and under the head 
drum. Depending on the scanner reading, 
the valve corresponding to each type of 
material will open, blowing pressurised air 
to separate each identified type of material 
from the other types of material.
Some units have two valve blocks. These are 
generally placed at the end of the acceler-
ation belt, on the bottom part, although in 
plants where the input material to the optical 
separators has a high percentage of organic 
matter content, they can be placed at the top 
to prevent malfunctions due to valves getting 
dirty. It is also possible to place one on the top 
and the other on the bottom.  

• Compressor unit: unit in charge of blow-
ing air to actuate the valves that select the 
materials.

• Flight box: set of chutes and guards at the 
outlet of the acceleration belt, used after 
blowing to collect the selected and unse-
lected material in different channels.

• Electromagnetic sensor: placed under the 
acceleration belt, which receives the signal 
from the transported metals (ferrous and 
non-ferrous), processes it in the software 
and issues instructions to the valve block for 
sorting. This system complements the unit 
although it is strictly speaking not an optical 
but rather an electromagnetic separation.

   DESCRIPTION (cont.)

CPU
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   TYPES

The technologies used in this type of equipment 
with applications in light package sorting plants 
are the following:  

• Separation by near infra-red (NIR)
The reading is generally made between the 
wavelengths of 1,100 and 1,900 nm. This 
reading determines the nature of the poly-
mer. If the sensor can detect and increase 
the spectrum to between 700 and 1,900 
nm, it is possible to differentiate paper and 
wood board (cellulose). 
Its main application in sorting plants is for 
separating materials according to their na-
ture (PET, HDPE, mixed plastic, beverage 
cartons and P/C).

• Separation by colorimetry or visible spec-
trum
The reading is performed in the 400 to 800 
nm wavelength range. These wavelengths 
allow determining the colour of the poly-
mer regardless of the material it is made 
of.
Its use in sorting plants is to separate ma-
terial of the same nature by colour: Natural 
/ Colour HDPE

• Separation by X-ray densitometry
Although it is not normally applied for light 
package sorting plants, there are units 
currently installed in solid urban waste 
plants to separate unsolicited materials 
in the organic fractions (inert materials, 
glass, etc.). 

• Mixed separation
The techniques discussed above can be 
combined in a single unit, allowing sorting 
of the material not only by its nature, but 
also by its colour, nature or shape.

   CHARACTERISTICS

The main parameters that need to define an op-
tical sorting unit can be summarised as follows:
• Useful width of the conveyor belt. The useful 
width determines the treatment capacity of the 
optical separator. Generally, the material arriving 
at optical separators has a density of 50-70 kg/
m³ (depending on pre-treatment and quality of 
the input material). In view of this density and 
the material treated in package sorting plants, 
the capacities as a function of useful width are 
shown in Table 13. 

Optical separator capacity 
depending on the  

useful belt width. Table 13

Useful belt width 
(mm)

Treatment capacity 
(t/h)

500-900 1.0 – 2.0

1,000-1,200 2.0 – 3.5

1,400-1,600 3.5 – 4.5

2,000-2,400 4.5 – 7.0

2,800 7.0 – 9.0

Keep in mind that these values can vary accord-
ing to the manufacturer, the reading technology, 
the point of the process in which the unit is locat-
ed, the quality and density of the material and the 
fraction to be selected.  
• Length of the acceleration belt. This param-
eter depends on the speed of the acceleration 
belt, which must be adjustable between 2.2-3.7 
m/s, in order to distribute the material along 
the belt and reach speeds that aid its launching. 
As a rule, the acceleration belt should have a 
length greater than 5m in case of longitudinal 
feeding or 6m in case of transverse feeding. 
These lengths must be observed when design-
ing and installing the unit in the line, as lengths 

shorter than recommended can result in the ma-
terial not being stable on the belt at the moment 
when it passes by the reading scanner, leading to 
reading and sorting errors. 
• Number of valve blocks. Optical separation 
units can have one or two blocks of air valves. 
Optical separators with a single block sepa-
rate two fractions, the requested fraction and 
the rejected waste. Optical separators with two 
blocks separate the stream into three fractions, 
two requested fractions and one rejected waste 
fraction. The latter have the advantage of requir-
ing less installation space and lower investment 
costs as a single optical separator allows the 
sorting of three fractions. 
The number and type of air valves for each block 
depends on each model. The more valves per 
centimetre, the greater the precision of the opti-
cal separator. 
• Quality of the recovered material. Since the 
purity of the selected fraction is not 100%, after 
the optical separation a quality control must be 
performed on the material.
The quality control is normally performed by 
manual sorting operators who segregate the 
materials on a conveyor belt that do not belong 
to the requested fraction (impurity selection 
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or negative sorting). This sorting is performed 
before storing the material. In some sorting 
plants this control is performed before com-
pacting the material after storage in the silos, 
either by operators or by another optical sep-
aration unit.
• Optical separator configurations. A different 

separator must be used for each type of compo-
nents or group of materials, such that if the ma-
terials subjected to separation are PET, HDPE, 
beverage cartons and mixed plastic, the optical 
units required are four.
The selected implementation of the various ar-
rangements will be determinedbased on the 

number of types of materials to be separated, 
the space available, etc.
Depending on the number of valve blocks, an 
optical separator will select one or two differ-
ent fractions in addition to the rejected waste 
fraction. Consequently, for light weight packag-
ing sorting plants where there are normally four 
materials to be sorted (PET, HDPE, beverage 
cartons and mixed plastic) using this technique, 

from two to four optical separators are neces-
sary. They arranged in sequences to sort the 
materials, known as optical separation chains 
or cascades. The necessary quality controls (QC) 
are added.
As a rule the sorting cascade needs to start by 
selecting the material to be sorted that is most 
present in the input fraction. This favours the-
sorting of the other materials in the rest of the 

4. Configuration 
with four single-
valve optical 
separators and 
direct material 
sorting.

5. Configuration 
with two double-
valve optical 
separators and 
direct material 
sorting.
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sequence and prevents oversizing the capacity of 
the rest of the optical separation chain. In plants 
where the rolling element current received from 
the ballistic separator does not contain much 
requested material, such as in remainder frac-
tion treatment lines, the first optical separator is 
programmed to perform the separation of plastic 
materials from non-plastic materials. Although 
this separation provides a pre-treatment for the 

rest of the cascade, it is not recommended for 
Light weight packaging sorting plants where the 
input material in the plant contains a requested 
material amount higher than 75%.
The separation sequences most commonly used 
in light weight packaging sorting plants are 
shown in the following figures. 
 Although these configurations are those normal-
ly used in light weight packaging sorting plants, 

depending on the materials to be selected or the 
plant capacity it is possible to combine different 
sequences and units. For example, in plants in 
which colour and natural HDPE are selected an 
additional valve block is needed to separate these 
two materials.
In addition to the variety of configurations of 
the optical separators, it is possible to select 
with one scanner two/three materials running 
in differentiated streams/channels in the ac-
celeration belt using partitions. This means 
that there are multichannel optical separators 

(double/triple channel). For example, an optical 
separator can be fed a first stream on one chan-
nel of the belt, segragating one material from 
said stream. The rejected waste from this first 
stream is fed to the other channel, selecting a 
different material.
• Effectiveness. The sorting effectiveness is the 
percentage of material sorted compared to the 
amount of sortable material at the unit inlet. Op-
tical separation units have effectiveness rates 
over 90% (with values of up to 98% measured 
in light weight packaging sorting plants) if the 

6. Configuration 
with four 
single-valve 
optical 
separators.

7. Configuration 
with two 
dual-valve 
optical 
separators.
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unit is properly sized and correctly placed in the 
sorting process, and cleaning and maintenance 
tasks are performed periodically.
That is, the effectiveness of the unit does not 
only depend on the unit features but also on the 
pre-treatment of the material.
Some examples of processes with a low effec-
tiveness are:

› Units installed without a previous film suc-
tion unit. The effectiveness is lower when 
the plastic film is placed over the material 
to be selected, causing reading errors or 
even preventing reading.

› Useful belt widths smaller than the width 
needed for a given capacity. Cause low ef-
fectiveness as the materials cannot be dis-
tributed along the width of the belt and will 
pile on top of one another.

› Acceleration belts shorter than recom-
mended. Prevent the materials from sta-
bilising on the belt, resulting in mistimed 
air blasts when the material reaches the 
end of the acceleration belt.

› Excessive or irregular feeding rates.
• Purity. The purity of the selected material is the 
percentage of requested material in the fraction 
with respect to all the material selected. Optical 

separation units have purities from 90% to 98% 
if the unit is properly sized and correctly placed 
in the sorting process, and cleaning and mainte-
nance tasks are performed periodically.
Depending on the values obtained for fraction 
purity and the technical specifications to be met 
by the selected materials, the number of quality 
control stations required in each facility will be 
determined.
• Maintenance.  Cleaning and maintenance of 
the units is essential, as this has a direct effect 
on the performance of the facility. For this rea-
son, at the end of each shift the cleaning oper-
ations specified by the supplier according to the 
characteristics of the unit must be performed. 
These are generally checking and cleaning the 
blowing valves, changing and cleaning the bulbs 
(since they are dimmed when dirt accumulat-
ed on the glass starts to burn) and cleaning the 
scanner reading glass.
 
Effectiveness of the various sequences  
of optical separators
Each sequence of optical separators discussed 
above has a different overall effectiveness de-
pending on the order in which the optical sep-
arators are placed.

8. Configuration 
with three 
single-valve and 
one dual-valve 
optical 
separators.

9. Configuration 
with one 
single-valve 
double-channel 
optical 
separator.
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Thus, depending on the effectiveness and quality 
of each optical separator as determined by the 
manufacturer, the following overall effectiveness 
and quality is obtained for each optical separator 
sequence:
	
In view of the data, it can be said that:

• Single-valve optical separator configura-
tions provide better results than dual-valve 
configurations.

• The use of “plastic/non-plastic” configura-
tions provide lower effectiveness due to the 
accumulation of errors.

• Those configurations for separating mixed 
plastic as rejected waste from the chain 
obtain poor separation quality for this ma-
terial.

• More quality control staff is needed in con-
figurations that select mixed plastic as a 

rejected waste from the chain.
• The configuration of four single-valve opti-

cal separators provides the best effective-
ness and quality, as well as requiring the 
fewest quality control sorting operators.

• The use of recirculation increases the per-
formance of the configuration but requires 
the use of larger optical separators.

Efectivity Purity PM purity

Sequence of single-valve separators 90.0% 90.0% 90.0%

Two dual-valve optical separators 87.9% 87.9% 85.0%

Four single-valve optical separators (plastic/
non-plastic)

83.7% 83.7% 56.5%

Two dual-valve optical separators (plastic/
non-plastic) 

80.1% 80.1% 52.3%

Three single-valve optical separators 
(plastic/non-plastic) and dual-valve optical 

separator to recirculate plastics
91.1% 84.5% 59.8%

LIGHT WEIGHT PACKAGING 
SORTING PLANTS
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   FUNCTION

Induction separators select non-magnetic met-
als, mainly those in which aluminium is the main 
component.

   DESCRIPTION

The separation by induction of non-ferrous 
metals relies on the physical principle behind 
Foucault or eddy currents. This consists of the 
creation of an alternating magnetic field, that 
is, a variable magnetic field in which the north 
and south pole alternate. This variable magnetic 
field is created in the unit by an induction drum 
mainly made up of neodymium rare earths and a 
rotation speed greater than 3,000 rpm.
In this way if a non-ferrous material is subjected 
to an alternating magnetic field, internal cur-
rents known as eddy currents are generated. 
These currents generate a magnetic field op-
posite to the variable magnetic field generated 
by the magnet. This strong opposition of mag-

netic fields causes a repulsive force such that 
the non-ferrous material is displaced from its 
normal trajectory and thereby separated from 
the stream of the other materials.
In addition, the drum also induces secondary 
electromagnetic currents that attract ferromag-
netic metals towards the drum. These currents 
can be used to separate the ferrous material fed 
into the unit.
An induction separator comprises two rollers: 
the drive roller that moves the unit belt through 
a gear reducer, and the head roller or induction 
drum, which generates the eddy currents. The 
induction drum is formed in turn by two drums, 
an outer one revolving at the same speed as the 
conveyor belt and an inner drum that generates 
the eddy currents.
Therefore, as shown in the figure on page 121, 
the stream of material fed into the induction sep-
arator is divided into three currents:

• Non-ferrous metals
• Ferrous metals
• Other materials

Induction  
separators

   TYPES

Depending on the position of the inner drum 
with respect to the outer drum, the induction 
separators can be classified into induction sep-
arators with concentric drums and induction 
separators with eccentric drums. The latter de-

sign is used more often as it provides  greater 
protection against entry of ferrous particles be-
tween the rotor and the conveyor belt, as well as 
having a longer service life.

1. Induction
separator.

1
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Induction separators

   CHARACTERISTICS

• Depending on the input stream to the unit, the 
useful width of the separator belt is sized such 
that in order to achieve the same effectiveness in 
sorting of aluminium with a greater flow of mate-
rials, a greater useful width is required.
• The sorting effectiveness values obtained ex-
perimentally for induction separators in packag-
ing sorting plants are 90% aluminium separated 
out of the aluminium input in the unit.
• Requires feeding that is evenly dosed and dis-
tributed along the width of the belt, so that the 
width of the supply belt to the induction separator 
must be similar to the useful width of the unit.
• Requires the metals to be selected to be as free 
as possible from other materials, so that the belt 
speed must be high. The induction separator belt 
speed must be variable, between 2 and 2.5 m/s.
• The rotor speed is adjustable and must be at 
least 3,000 r.p.m.
• The necessary length between rotors of the 
eddy current separator in order to stabilise the 
material to select must be at least 2,000 mm.
• There is a separation chopper between the se-
lected aluminium chutes and the rejected waste 
current chutes of the unit, with an adjustable angle. 

• There is a side cowling and a front protection 
hood.
• At least one rib with a low height must be pres-
ent along the entire belt in order to detach any 
ferrous materials which may have attached to the 
magnetisable drum area.
• The induction separator must be fitted with 
a scraper-cleaner for its belt, in the form of a 
brush or similar, placed on the return face in or-
der to help maintain clean the separator belt and 
allow the transverse rib to pass.
• Dosing. It is not advisable to dose the induction 
separator using a vibrating tray as this reduces 
the transport speed in the tray compared to the 
conveyor belt, and therefore increases the thick-
ness of the layer of materials. This means that 
the stream discharge on the separator will be 
irregular and the material separation effective-
ness will be reduced.
• The installed power of an eddy current separa-
tor is the sum of two powers: the conveyor belt 
power and the rotor power. Depending on the 
dimensions of the machine, the total power will 
range from 2.5 kW for smaller models and 6.6 kW 
for larger models.

2. Induction  
separator.

3. Gravity 
hoppers of 
induction 
separator.
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   FUNCTION

Material sorting consists of manual sorting of 
materials on a conveyor belt installed in the cab-
in. 
Even if a plant is designed to automatically sepa-
rate materials, a manual sorting is necessary at 
the end of the process line to reach 85% effec-
tiveness in overall sorting.

   DESCRIPTION

It consists of manual separation of various mate-
rials on the top band of a conveyor belt. 
In the primary sorting and positive sorting of the 
materials said belt is horizontal in a sorting cab-
in, flanked on either side by sorting spaces or 
positions for the operators and for the mouths 
of the discharge chutes for selected materials 
leading to storage containers placed under said 
selection cabin.
In the quality control sorting the belt is normally 
arranged in the front of a sorting cabin, where 

the sorting operator is placed at the head of the 
belt. Manually selected materials are impurities 
that may be deposited in specific bins or in buck-
ets for subsequent disposal in the corresponding 
silo.

   TYPES

Depending on the type of material to be selected 
manually, material sorting can be classified into 
three different types:

• Primary sorting or bulky material sorting: 
when the materials to be sorted are very 
large or have an awkward shape and they 
must be sorting to prevent affecting the 
subsequent separation process. Located 

Sorting  
of materials

in the line sorting cabins (pre-treatment), 
although it can also be performed in the 
reception systems (yard or pits).

• Positive material sorting or secondary 
sorting: when the materials selected man-
ually are those required for subsequent 
compacting and sale. This manual sorting 
is arranged at the end of the process line in 
automated plants.

• Negative sorting or quality control sort-
ing: when the materials selected are the 
impurities contained in the automatically 
selected materials which must be removed 
to fulfil the Technical Specifications for Re-
covered Materials (TSRM). This sorting is 
placed in the stream of material selected by 
the optical separators and film suctioning.

1. Distribution 
of sorting 
stations in the 
primary or 
secondary 
sorting cabin 
(positive 
sorting).

1

SORTING BELT

GRAVITY SILO HOPPERS

SORTING STATIONS

SILO 1

NON SELECTED
MATERIALS OUTLET

SILO 2 SILO 3 SILO 4 SILO 5
1
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Sorting of materials

   CHARACTERISTICS

• The material sorting must be performed in 
specific sorting cabins, which attempt to pro-
vide the best possible ergonomic and working 
positions; accordingly, manual sorting stations 
must have optimum conditions of climate control 
and lighting.
• Sorting belt speed: the optimum speeds found 
experimentally in facilities are from 0.3 to 0.4 
m/s. Speeds greater than 0.5 m/s are detrimen-
tal to the operator’s well-being and comfort, as 
well as reducing performance.
• Sorting height:  the conveyor belts must be 

at a height of 0.75 to 0.90 m from the floor on 
which the operator stands. Some facilities have 
a variable height platform that can be adjusted 
to the most convenient position for the operator. 
The height of the conveyor belt walls on which 
the sorting operator’s waist rests must not be 
greater than 0.25 m.
• Sorting belt width: due to the distance that a 
sorting operator can reach in the sorting belt, 
for useful belt widths greater than 0.6 or 0.7 m 
sorting stations must be provided on both sides 
of the belt.
• Distances between sorting stations and col-

lection chutes: sorting operators require a total 
free height from 0.8 to 1.0 m in order to move 
unhindered.
• Sorting of materials must be performed such 
that a single operator can separate two to three 
different types of material.
• The mean operational performance for manual 
sorting of materials at the plant is 2,000 move-
ments per hour and per material.
• Sorting of materials performed by sorting op-
erators not included in the corresponding con-
tainer can be collected in buckets or in conveyor 
belts connecting the various storage silos.

NEGATIVE MATERIALS BELT
(REJECTED)

SORTING STATIONS FOR
TWO DIFERENT MATERIALS

 1  2  3  4

M
ATER

IAL 1

M
ATER

IAL 2

M
ATER

IAL 3

M
ATER

IAL 4

SUPPLY

STORAGE SILOS (1-4)

MATERIAL (1-4)

REJECTED WASTE OUTLET

GRAVITY SILO HOPPERS

3. Distribution  
of manual sorting 
stations in 
negative  
sorting  
cabin (quality  
controls).

2. Distribution  
of stations  
in negative  
sorting  
cabin (quality  
controls).
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   FUNCTION

The function performed by the conveyor belts as 
an essential element of the set of equipment at 
a sorting facility is to transport the waste flows 
from one equipment to another in order to com-
plete the treatment processes.

   DESCRIPTION

They consist of the following main elements:
• Two revolving drums placed at the forward 

head and return end.
• A drive system with a gear reducer, gener-

ally in the head drum.
• A strong structure made of rolled profiles 

with supports constituting the frame.
• Intermediate forward or upper roller sta-

tions.
• Intermediate return or lower roller sta-

tions.
• An endless rubber belt with a traction-re-

sistant weave and anti-organic coating for 
the transport of the materials stream.

• An effective continuous belt cleaning sys-

tem (scraper).
• A belt centring and tensioning system.
• Loading and unloading chutes.
• Set of side walls and lips to prevent spill-

age.
• Cover or hood when necessary.

   TYPES

Conveyor belts can be classified according to 
various criteria:

• In view of their function, they can be clas-
sified into: conveyor belts designed and 
used exclusively to transport waste from 
one unit to another at the facility; manu-
al sorting belts used to perform manual 
sorting or material quality control, which 
must be horizontal and have low speed; 
and acceleration belts in optical separators 
which have a higher speed to stabilise the 
material for subsequent optical reading.

• According to their position in the plant im-
plementation, they are classified into: in-
clined belts, horizontal belts and mixed 
belts which have an inflection point at 
some stage in their path.

• According to their cross-section, they are 
classified into: V-section belts, trough-sec-
tion belts, flat section belts and belts with a 
special cross-section for manual sorting.

• Depending on the type of coating of the 
band they can be classified into: smooth 
surface, rough surface and ribbed surface. 
This characteristic is related to the mate-
rial transport capacity with high belt incli-
nations.

Conveyor belts

• Depending on the level of cover: open belts, 
covered belts and belts protected by walls 
and lips. Covered belts are used for out-
door implementation while those protect-
ed with walls and lips are used in sorting 
stations.

   CHARACTERISTICS

• Belt slope. Experience indicates that depend-
ing on the waste to be transported, the maximum 
slope for smooth belts with packaging fraction 
should not exceed 18º. 
In this case, if the packaging waste does not con-
tain fine material with moisture that can become 
attached to the belt, it is possible to use a stand-
ard ribbed belt with a 1 cm rib and in general 
reach a maximum slope of 20º. 
They may have greater slopes depending on the 
height and shape of the ribs, whenever the ma-
terial to be transported is not accompanied by 

fine material adhering to it that could become 
attached to the belt.
The content of fine material adhering to it must 
be limited since the belts cannot be cleaned us-
ing conventional scrapers, which hinders equip-
ment maintenance and cleaning tasks.

1. Single-
channel 
conveyor belts.

2. Double-
channel 
conveyor belts.

3. Cross-section 
of conveyor belt.
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Conveyor belts

• Walls and lips. Conveyor belts in general are 
fitted with these elements, of great importance 
to the functionality of the unit. These are folded 
metal plate walls, supported from the belt struc-
ture by rolled profiles (angles or plates).  They 
can also be used to fix the flexible closing lips 
with the necessary adjustment.
The main purpose of the wall-lip assembly is 
to contain the waste in the band of the belt and 
prevent spills and projections from it.
The inclination of the wall-lip assembly must 
not be less than 60º with respect to the horizon-
tal, in order to prevent material from being stuck.
Lips made of a flexible material with a hardness 
less than the belt must be attached to the walls 
using an adjustable system that allows them to 
be fitted onto the belt in an inclined (not orthog-
onal) position as they become worn due to the 
friction with the belt.

The position of incidence of the lips on the belt 
must be near each of the edges of said belt 
(about 5cm at least) to prevent spillage due to 
the frequent small deviations of the belt.
• Width of the conveyor belt. It should be consid-
ered that in principle the useful width of the belt 
is determined by the difference between the total 
belt width and the side margins that must be left 
free by the lips, plus the contact width of the lips 
(about 2 cm on each side).
In total it is estimated that the belt total width is 
reduced by about 7.5 cm on each side, that is, the 

useful width will be 15 cm less than the total width.
In general for any type of belt the minimum 
useful width must be greater than 2 times the 
maximum size of the materials transported by 
it, measured along at least two of their three di-
mensions, such that they are not wedged into the 
space between the lips of the sides of the belt so 
no undesired jams occur.
In specific belts for manual sorting and separa-
tion the useful width must not exceed 1.4 m, pro-
vided there are sorting positions on both sides of 
the belt, and if there are only sorting operators on 
one side of the belt they must not exceed 0.7m, so 

that all materials can be reached by them. 
• Provide the cross-section adapted to the objec-
tive (manual sorting, transport or process).
• Length of the conveyor belt. The length and 
slope of a conveyor belt are determined by the 
implementation requirements.
• Cleaning system. Conveyor belts have a scrap-
er fitted near the drive rotor for cleaning mate-
rials attached to the belt. This system cannot be 
used in belts with ribs, which require the use of 
brushes or periodic cleaning. For this reason, 
ribbed belts are not recommended for transport-
ing fine materials.

4. Chute for  
transfer 
between belts  
in line.

5. Chute  
for transfer 
between belts 
at 90º.
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   FUNCTION

The purpose of compacting material using hori-
zontal presses is to increase the apparent density 
in order to meet the Technical Specifications for 
Recovered Materials (TSRM) and optimise the 
transport of material bales to the destination 
recycler.

   DESCRIPTION

Presses are compacting units in which the mate-
rials fed to the compacting box through the feed-
ing chute are subjected to pressure by a push 
plate driven by a hydraulic cylinder that moves 
within a compacting box with specific dimen-
sions, compacting them to a specific predeter-
mined pressure.
The press is fitted with a hydraulic unit that sup-
plies the kinetic energy used in the machine. It 
consists of an oil tank, motor-pump assemblies, 
hydraulic distribution, regulation, filtering and 
cooling elements.

The compacting box is followed by an attached 
tunnel in which the compacting continues.
At the top of the push plate are cutting blades, 
easy to access and replace, which together with 
the fixed blades placed on the fixed part of the 
machine loading mouth, also removable, allow 
the cutting of excess material above the com-
pacting tunnel.
In the final part of the compacting tunnel path 
is a second vertical hydraulic cylinder, perpen-
dicular to the former cylinder, which acts on the 
tunnel walls to reduce the tunnel cross-section 
and therefore that of the bale.
The automatic bale strapping system completes 
the structural equipment of the press. This sys-
tem consists of a pin carriage that is lowered to 
the bottom part of the machine (bedplate) where 
the threading device is located. This device cap-
tures the wire and leads it to the strapping body, 
where it is tied by twisting to the second wire 
from the wire spools.
Once the bales have been formed and tied simul-
taneously and continuously, they are led out to an 
output ramp.

Material presses

   TYPES

There are several types of presses used to com-
pact material:

• Tunnel presses with vertical or lateral bale 
strapping systems.

• Double chamber presses with perpendicu-
lar push plates and bale strapping.

• Tunnel presses for metals without bale 
strapping.

• Closed box presses for metals with per-
pendicular compacting plates without bale 
strapping.

   CHARACTERISTICS

• Material compacting and pressing systems 
are arranged at the end of the process and must 
therefore be oversized to prevent forming a bot-
tleneck in the treatment process at the sorting 
plant. Pushing movements are performed with 
the chamber full of materials and return move-
ments with an empty chamber, so that there is a 

1. Metal  
press.

1
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