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��+"� - I��&� (� ��4�  �	4��� - J�@6'
�������  K	4� �� �	4���
��
5! L�� K	4� �� �	4���
��=�M	$N� �	4���
���	'�	� - (�� �	4���



 J>G 	��� 	
=8 3�	1��� (-. )
�

/�� � 0�*� "� 1%��  ������ � ,�-.�



 J>G ����  ���G A ��� O��M �� (-. )
�)Buyback Centers (

�@� �� 	�9-( C )
� (-. ��	
=8 J>G )
� (-. 3��:$�� ���� �� 
O��M A ��� ���G 	���	
=8 ,�	H ��	��	� �� �9	�. D��  ���A 3  ��  
O��M �	5�� �A�:�� ��	� (� ����-��9 3� )
� (-. 	���	
=8 H,�	 

��	��	� �� ������8 C (� Q���9 ���$  �	:�	� �R  �- � �( (� ��)�� 
S;�T� (� �4��4 	��� 3� ��G U	+�G� ���� ���.
�G�� �� D�� A ��� 	� (	�G	4 VT>� (� 	��	@� �
��� (��H 13���  

- <	��G %���� 3� )
� (-. - J�@6' 	���	
=8 ,�	H �	��	�� �(  
3��(� �� �$�� . (� 3@��	! �-�1 L-� A ��� ���G 	���	
=8 ,�	H 

��	��	� ��H�� ���� - W�
��" �>T� �� �	:9-�� 	� 	� 	X� 82$� (	  
- 	� ��	4 	�	X� ��	G ����� (� �	@� �(�� �Y� �( Z	N9� ��  

�$�	
�.



�(��� ��� (� �!��M - ���� D�� A ��� :
•3;[	� �� A �� ���G 	���	
=8 ,�	H ��	��	� 	� A �� ���G �:�� &���	 ��
  �� 

�� ��� �9	�.
•�� ��	5�. 3  A ��� ���G ��1(A� �� �$���' <��\� ]�;#�	� ��>�� (� 3� ���
� 

3�9�� �$9	� C O�	#� 	� D��. 3�	� 	� ����� ��4- D�� A ��� ��	&� �� 56 
)������ �-	5' ��	
�.

•`�� A �� ���G ��	
=8 ��	&� (� 3;[	� � ��
  �� �� ��� 	� OM	$� ����@= 	� 
�(-	>  )H�- ��9.

•(��H ���� �	:�4� 	� - <�A��5' %���� 3� � ���� ���
� C ��G ���  - =�3� 
�$� (� �-��� �� 	X� 3�&�' ��9 ��� A �� ���G 	";#�" �	5� �
� ��9	



J>G 	���	
=8 ���G A ��� (� 7����8



 J>G ���� 3�;T' A ��� O��M �� (-. )
�)Drop Centers (







 J>G ���� 3�;T' ��	T� O��M �� (-. )
�)Drop Bins (







 �+"� (� ��4� �	4���(Manual Sorting)

����� D��' - ��	4 D��' 7-( (� �	4��� 	���	
=8 C��	� �	4��� ��4� 	���	
=8 ��	� �4�. (� D�� 7-(  
���1(	  �	4��� (� J� 	� -� �
4 (��� 3�	"� �"�=� ��9 - 3� �	4��� 	���	
=8 Z	N�9� �� ���(-. 

(� �!�- �	4��� ��4� 	���	
=8 ��	� ���1(	  ���- -� ��@;
a �� �$9	�:
S��- D��-� 36�c- D�� ���1(	  �	4��� 	���	
=8 �$
9�(� )3  �	�� 3� 	��$�.�� ��� 3�9��� - �#�( ��"�=� ,�	H 

3d�a 3� ��(����G �4�( �� 3;
5�� CJ��4e8 C3>�9 <�A;� - ... �� �9	�. (� D�� ��	! ���1(	  f8 �� 9����� <	&� �'  
	��. �( �� O��M <�9 3� ,G�� ��	T� 	� 	��&4 3  (� ��� �!�- �	4��� (��H 3���1 3�;T' �� �$�	
�.

]- D��-� 36�c- ���1(	  �	4��� �9���� 	���	
=8 g	��#G �� ,G�� ��	� 3�	�� �� �9	�. D�� ,
a D
d !h6  
�9���� - ��e4 (	  (� ���1(	  D��	8 �4� C%�#G ��6�  ���� J�@6' ��9 �( A�� (� �! �&4	$� W	� �� ���.



D���
�� 	�(�� 	� (� �!��M 	��!�- �	4��� ��4� 	���	
=8 �$'(	&a��	� �� :
• i�a 3
=' 3�	"� : i�a /4	$� ��� 3
=' 3�	"� J� 3��M 60 ��
���	4 - ��� 3
=' -� 3��M 120 ��
���	4 �� �9	�.
• �a�4 3
=' 3�	"� : �a�4 3
=' 3�	"� 	� 3��' 3� <	+T>� ��	
=8 �� ����' D�� 4/5 	' 27 ��� (� 3"�H� (� �Y� 3���1  

��9. D W D����� �a�4 (� D�� �!�- 9 ��� (� 3"�H� �� �9	�. 
• n	6'(� (��H D���1 ���� �� -( 3
=' 3�	"� : n	6'(� ��	
=8 �� -( 3
=' 3�	"� A�� ��=�	&� �� 15 ��
���	4 �9	�.

(�Y$
� h6! �9���� - ��e4 ���1(	  D�� �!�- �� �=�	� �!�- (�� - 3���' ,�	  ��� �9	�



����
 )�"! ����� 2��� 	� ������

��@� �� �8 D�����+� n���� 	����4 �	4��� 	���	
=8 �C��	 
	����4 (�-� �� �9	�.

� ���4 (�-� �@� �� n���� 	����4 3��-� ���� - oW�
�� p�8 �� 
�:�� �!�- 	� �	4��� (� %�#G 7����8 �@��	@� 	���	
=8  
��	� (��H �� ���1.
�	����4 (�-� J� 3����4� (��G�(�4 	� �#H D�� 0/6 	' 3 ��� 	� 

J� 3r6[ A;� `�	8 ��9 	� 3@&9 (�' �� �9	�. �X�� �� n���� D��  
	����4 (� J� L�4 ����� ��G A�5� 3� 3N�' 	� A;� ��� 	8�(  

���  3=�  	� -	! ��	
=8 �-(- �� �$9	�.
�(� 	����4 (�-� (�Y$
� �	5�� �	��� /4	$� ��� (�&a 	
=8	���  
(� Z�M ���4 o	��
a /�9 �
�e� 3� (�$;�4 ���� �� ��9. '��(� 	�  

���4 oW�
�� (� J� *�M �
=H 	���� (�$;�4 /+� ��9 - �	 �a�4  
10 	' 15 (-� (� 3"�H� �. �( 3� pG�s (� �� ��(-..  

(�-� ���4(Drum Screens)



����4 	� 3��' 3� �	����( �(�� 	d	"' �� ���' �� ���M  

Z�	�� 3 	' 15 ��� (��(�G�� �9	�. ����� �4� 3s�� Z�M  

���4 �$;� �' �9	� �	����( �	4��� (� �. 3� ,��� 	��� ��	� 

��>�� ��	
=8 (� ,G�� C���4 �'W	� �� �-(.

����4 (�-� 	���	
=8 ��	� �( �� K	4� ������ ��� ���
� - 

��� ��	4 <	�[�+G 	���	
=8 �-(- S���' ��>� ��4.  

��	$� D�� �� ���4 (�-� (� ����� %�#G 	�$' 36�c- &M3" �$�  

	���	
=8 �-(- p�8 �� L	5�� �	4��� ��H�- �( ���a ��(  

�� �9	�



  �@=�� ���4 n����(Disc Screens)

��	9 ���4 �@=�� �� t	r� ,@9 	� ��	4 n���� ���4 	� *(	��� <-	6�� �9	�. D W �� �Y� a�'	�;
 oe�	   
3�	>� ��	4 	����4 ,
a �� ��	
�. D�� ���4 �� �=@� J=�� (� Z	@9� ����� C� �1�&;1 - �	 �(	�4 � 3   

-(�� �$s �69 ���� (��H 3���1 ��� ,�@>' ��9 �4�. ��� � �! 3��#@� D�� J=�� 	� - �3;[	 ,�	H  
��Y$' D�� 	�@=�� (��H 3���1 �� -( -� �69 ���� /��� �� ���1 	' ��	
=8 �-(- D
d !� � ��  
-( J=�� 	� C 3� -� pT� ��� ���4 ) ������ ��@s�  �� 3;[	� D�� J=�� 	� ( - ���4-( ) ������ 

�1(A� �� 3;[	� D�� 	�@=�� (C �	4��� - Q4�' J� 3
=' 3�	"� 3� 	��!�- ��� �	4��� $�,"� ���1



����� ���4( Filipe Flap Screens) 

(� D�� n�� 	����4 	���	
=8 �� W	� 3� J� 3a�
5� ]�s(	s 	� S  (�'  �� f$� A;� 	� �@��4e8 ) �;8 �	'(-� ( 3  	� �J /�9 ��e� 
<(�+� ���� �&=� 3� �� (��H 3���1 ��� C�(�- - �� �\� 7��� 3r6[ J&>� 	� (�' - A�	4 p� 	��. 3� pT�-� -( - ��� �4�� ��="' 

�$� �� ����1. �� D�� n�� ���4 oW�
�� ��� 	���	
=8 %�;T� ��9 ��	6�4� �
� ���1 - D���>�� ���(	  �. V�	G 4�	 �@��	@�  
<W�+r� ��	4 	��$�.�� ) �4�u
 ( ���� - �	����( �&4	$� (� *v! C3>�9 D9 - J��4e8 	� A�( �� ��G �	>� �� ��� .



J��=�	� ��$$  ���( Ballistic Separator) 

����
 )�"! 1�34 5	� 2��� 	� ������





��� �	��� ��\w' �r' 	��$$  ���(Air-controlled Drum Separation system) 

� D�� ��� ��$$  ��;�	H �	4��� 	���	
=8 J>G  �( 3� -�  - 	�  34 pT� CJ&4 
Q4��� - D�:$4 �( �(�� �� �9	�.

� (� �$�.�� ����'  RDF  <	&��� W	� D��( �	����( (	  �� ���1.
�����c �-(- D�x� ��� ��$$  (	�=� W	� �� �9	� ) 75 D' (� �a	4 (  
��� <(�H *	#��� ��W	� (��(�G�� ���� - �� K	4� �	�� (� �	4��� 3� �!�(� 

,�	H ��Y$' �� �9	�.
� ���- �	��� �>G�s ��� (� D�� ��=�4 /��� p�	  *�+� B���  �� ���1 .
� D��	8 ���� 3$�A� ���� (���� - (���:� ) 3$�A� �;$4�8 - <	�#H ( �� 	��A� 

D�� ��=�4 �� �9	�.
���A�� (	>��� ��1 - (	&0 (� D�� ��=�4 3� ,��� ��	6�4� �� ��;�� ��� �(	�= D��	8 �� 

�9	�.
�D�� <�A��5' �� �Y� �1���. �'�[ (� �! �(���	�4� �� �$9	�.
��� 	H ��;� /+� )��4 <(�+� (W-�� (��(�G�� �� �$9	�.



(Single Drum Air Separator) 



(Double Drum Air Separator) 



(Wind shifter )



 1��6�78� ������)Magnet(

�	4��� �=�M	$N� �9-( ��	4 ��� �	4��� ;�<�A 
�$�. �� ��	
=8 	� ��9 %�;T� ���9	�. �	6�4�� �� 
D�. 	�( ��� J�@6' D�. �� 3�	�� %�;T� y	'�
a 3�  

,�W� ��� <(�[ �� ���v8 :
- W	� ���� 7�(� �'(��! RDF ����'
-  ��	��	� ���� 	� 7�(� 7-��
- ��&�� 	��$�.�� D��	8 �4� ������ ��	
=8
- W	� ���� �
a <�A��5'
-p�	  ����' ��= 	G 



 �@#;0 �$:� )(Magnetic Drum

���8 �4 �$:� )(Magnetic head pulley

 O;�� �$:�)(Suspension Magnet



��.(	  	��	4��� �=�M	$N� 3� �$s ��N�� 3�=��- �4� 3  �$'(	&a ��:
•n	6'(� �$:� �� 3
=' 3�	"� -	! �	��� C3�	�� 3  �@��A� �$:� 3� 3
=' 3�	"� za	� ���(	  �'W	� (� 

J�@6' D�. �� ��9. 
•���' �=�M	$N� �'W	� za	� ��	��	� ��4 ��>�� �� D�. �� ��9.
•�a�4 3
=' 3�	"� 3  �a�4 �'W	� za	� p�	  ��	��	� ,���� L�a ��1(��H ��	  .D� (� i���  

����� �=�M	$N� �� �9	�.
•O
a (	� �� -( 3
=' 3�	"� 3  	� p��A�� O
a (	� �� -( 3
=' 3�	"� ��A�� ��	��	� �.D �  �� ��9.



 �� �	��� LA��	@� 	� �	4���)(Eddy Current

��=�4 �� ��(	  J� ��� ��$$  ����.L��$  
�� ��	4 <�A;� ��0 �$�. �� �9	�. J� 

�	4��� L��$����. (� -� ,@9 ��	\ - 	� ����� 
�=�M	$N� 	� �	5�� J� �	��� �	��� 
�@���@�� )Eddy( za	� ]	'�8 - �	4��� 

�M�H 	� ����$����. �� ��	4 ���� ����� 
(� 3�	�� �� ���1. �	4��� (� �	:�4� �� 

��(	  o	��
a �� 3�	8 ��	6�4� �� J� �'-(( 
�=�M	$N� 	� ���(W�8 ]-	$�� �4�  3 �a�=� 

(� ,G�� J� J#;0 ��0 A;� 3#4���  �!� 
3
=' 3�	"� 3� pG�s (� �� ��..



A��H �-�	� 3�9� �� ��	6�4� 	� �	4���)(NIR- Sorting

1������ � �"�� ������



 3�9� �� ��	6�4� 	� �	4���X)(X Ray- Sorting



٢( ���� ���	
� ��� ����	 ���� �� ���� ���)RVM (

:�زا��ي ���ر��ري د���ه ھ�ي �ود��ر �ر�د  

����� �	
�� �����  � �� ��!" �#$ %���

�&��'�� ���(� )" *
"�  ��� )+�,� %���

�-
�. ��+  /��0�

�1(234 &5'� 67$

�58 �� ���9 :� �� ��� )���; )" *
"�  ��� )+�,� %��� <(

 � �=	 � >��	�;...



 ���G (	 ��G 	� �	:�4� n���� ��	
=8)RVM(

 ����PET

+

�� ��	
 ����

+

��� ����

��� ��	�  

BACKROOM



 ����PET

+

�� ��	
 ����

+

��� ����

��� ��	�  

BACKROOM



 ����+ PET �� ��	
 ���� +��� ����

��� ��	�  

BACKROOM



3R��� ��� ����
"�



  5��
  ����;�

  ���3R  
  ,� "�
 �;���
   ��	��
�������

No.2: Reuse

��5� ��	6�4� p��A��

No.1: Reduce

=8 ����' �� ]	$�����	


No.3: Recycle
���� )�	$� ����'

 No.4  :<(��! ��	��	�

No.5  : ���[� D��

���&M )�	$� �� B(	9

�� ]	$���
 )�	$� *�+�

 <� ����'

*�+�

)��
��	� 	���	
=8 7����8

��	�� )��

��	��	�  ���
� 3��	�



REDUCE



REUSE



RECYCLE



�@��4e8 	���	
=8 �@�A�� ��	��	�

PET flake PP pellet



<	��	d ��	��	�POLYSTYRENE 

(STYROFOAM)

Pellet, sheet, etc.

Box

Color Tray

Tray

Cup



)��	�
�9 ��	��	�(
�@��4e8 	���	
=8 �'(��! 3�A5'

Recyclable plastics
Polyethylene(PE)
Polypropylene(PP)
Polystyrene(PS)
Polyvinylchloride(PVC)

Light oil (equiv. Naphtha)
Medium-gravity oil

(equiv.Diesel oil)
Heavy oil (equiv. C heavy oil)
Hydrochloric acid

Shredding

Separation

Granulation

De-hydrochlorination Melting

Thermal degradation

Distillation

Product Oil

Material Plastic Heavy oil



 ��� �������
 1�"�	4 0�<��



� 	��. �� ��	6�4� 3  ��9 �� ]�=r� ��	�� )�� �$�.�� J� ��4 3�	��� ��� W�

( 3�	�� D�G�4 �� �9	� ��= 	G C�9	� �� ��	��	� ,�	H ��0 ���� ����� �      ����{4 3
� B��� ����' (�Y$� 3� A�� �. ����' <(��! �� - ��
� )�� ���' ��6�4��  ��	  .

����� ����� 1'+ =�	;�



>�	%4� ��?@�" A���� �����

� ������4),�	  ���4���= � O��M �� B��� ��	��	�(
�      ���� ������4
�             3�	�� �� ��9 O�>� �G�4(RDF)

�  A��-��8(Pyrolysis)

� �	4 �	1(Gasification)

� 	
4e8)3���>�8 �'(��! ,��&'(



>�	%4� ��?@�" ���
 �"�B� �����



 C���	�
 >�	%4� ��" )PYROLYSIS  (

�W	� D��  �[(� 	� ���� �'(��! 3�A5'

��$  �� (	  �	4�	1 �$�.�� 3� �&=� �' D��	8 	�� 	�

����1 �� L	5�� �R�= � �� (	a �#�r� (� �$�.��

���9 �� ����' ��	� <(�[ 3� Z	0� 3�&9 ���� - Z�;r� ���� C�	1 �$�.�� D�� (�
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SNCR process 
Nitrogen oxides (NOx) are present in the flue gas due to the nitrogen content of the waste and the high 
temperatures required to safely destroy organic compounds. They can be reduced by means of flue gas 
recirculation, catalytic conversion (SCR) or non-catalytic conversion (SNCR).

In the SNCR system. The nitrogen oxides produced during combustion are reduced to nitrogen (N2) and 
water (H2O) by injection a reducing agent, aqueous ammonia (NH4OH), into the furnace in the temperature 

range between approx. 850 to 1'050 °C.
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Lee County, USA 
Flue gas treatment using lime milk and activated carbon to adsorb acidic gases, organic pollutants and 
heavy metals. Flue gas cleaning using a fabric filter. Denitrification using the SNCR process in the furnace.



Coburg, Germany 
Flue gas treatment using lime milk and activated coke to adsorb acidic gases, organic pollutants 

and heavy metals. Flue gas cleaning using a fabric filter and subsequent two-stage wet scrubber. 

Aerosol separation using a wet electrostatic precipitator. Denitrification using the SNCR process in 

the furnace.
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Ingolstadt, Germany 
First adsorption of organic pollutants and heavy metals using activated coke. Separation of 

activated coke and fly ash carrying pollutants in the fabric filter. Subsequent washing out of 

acidic gases in the multistage wet scrubber. Denitrification in the DeNOx catalytic reactor.
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Kempten, Germany 
First separation of fly ash in the electrostatic precipitator. Adsorption of acidic gases and heavy metals in two 
scrubbers. Denitrification and oxidation of organic pollutants in the DeNOx catalytic reactor. Adsorption of last 
traces of organic pollutants and heavy metals using activated coke. Last cleaning stage: fabric filter. Processing of 
acidic pollutants into recoverable residues (hydrochloric acid and gypsum).
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Brescia, Italy 
Metering of additives (lime/coke mixtures) for separating acidic flue gas components (in particular HCl, HF, SO2) 
and adsorbing mercury and organic trace pollutants. The fly ash and reaction products resulting from the above-
mentioned use of additives are separated at the fabric filter. Some of the separated dust is recirculated to the flue 
gas flow upstream of the fabric filter so that excess additives can be reused. SNCR is used in the furnace for the 
purpose of denitrification.
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