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Disassembling , crush and sorting process

Operation 
by

hand

Crush
and

Sorting
by

automatic
machines

High technique 
automatic system
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steel and copper. 

stainless steel 

steel and polypropylene
(PP). 

polypropylene

rubber

steel, copper, aluminum, and 
plastic

polypropylene

polypropylene

steel and polypropylene
(PP). 
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Materials composition of a washing machine

45%

46%

3.9 %

4.8%

0.07%

)
กก
��ก3�"����+
�
ก ������ก
�

)
ก���$�� Matsushita Electric

• ���������ก��������
���������������  �
�� �  �!�����ก����
�"��  �#
����
����ก$"��
�"��



����4ก�%0
#��ก���'��� 

�����ก�%0
�ก�'���ก)
ก
"�����'���

�� ��������ก��������,��ก�����+ �+������(5�
��#� �����
�"�ก )�*�ก��ก��ก)
ก��
�������'����(6
�� ����
�����
�#�
��+�
 ������� ���������%0
#��ก��
)���� 4%� 
������%0
#��ก�
ก)�"ก��+��
��+
� ��#����� 

• ���������ก��������
���������������  �
�� �  �!�����ก����
�"��  �#
����
����ก$"��
�"��

ก
�����������'����ก,�
7�(�����2��(�6�



��)����ก����*+	ก,�-*.��/�.0-/
���

���������ก��������
���������������  �
�� �  �!�����ก����
�"��  �#
����
����ก$"��
�"��

�����������%0
#��ก�
ก 4���+��7#2+)��(5���ก��#� )�*�ก�+��("
��
��
�,+
���+�#�3ก ��+�#�3ก)�
�0
ก
���ก������+������(5��#�3ก��ก)
ก��#��'�� �+������#�'�7�ก��+���%)��(5� ���������� ������ 
�����#�#�'������1����'��/ �����+����!����"��
���+�#�3ก 7���
�������)��(5�ก
������ก�����'� 
��'��7#�����
4�������� ������������� �0
#����+�"+��(�������
��������



Stell

Plastic (PP) 

Mixed metals

(copper and
aluminum)

Other materials

End-of-life 
waching
mashine

Electric furnace 
plant

Resin 
manufacturer

Non-steel 
smelting plant

Incineration 
plant

Reuse of steel 
materials. 

Underframe and external 
tank of new washing 
machines. 

Recovery and recycling 
of scarce metals. 

Appropriately 
processed. 
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23% 50%

14%

5%

9%
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aluminum and 
copper 

aluminum and 
copper 

plastic, steel, or 
wood

steel motor. 

steel

steel

steel

steel
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Cast steel 

Standard steel 

Copper 

Aluminum 

Other materials 

Fluorocarbons 

Foundry

Electric furnace 
plant

Non-steel 
smelting plant

Incineration plant

Company 
specializing in 
fluorocarbon 

treatment

Compressors for new 
air-conditioners. 

Reused as raw materials
for steel. 

Heat exchangers for new 
air-conditioners. 

Appropriately processed. 

Appropriately processed. 

End-of-life 
air-conditioner 
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reused to make new panel glass 

reused to make new panel glass 

made of steel 

made of steel 

The recovered parts are sent to a company 
that manufactures new electron guns. 

used in the manufacture of new deflection yokes. 

It is made of plastic or, in older models, wood. 
The plastic is sent to non-steel smelting plant 
while the wood is disposed of by incineration.

It is made of several different materials, including plastic, 
copper, and lead, so it has to be sent to a specialized 
contractor for processing. 
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* 9:;/����* 50mm  ���	ก,�� cullets  +�;,-��*	�����	���������=>���:��*���-����?�*
(cathode ray tube)
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Other material 8%
Aluminuim 2%

Copper 6 %
Steel  6 %

Plastic 8%

Class  70 %



Panel glass 

Funnel glass 

Metallic materials 

Printed circuit board 

Plastic 

CRT glass 
manufacturer 

Electric furnace
facility, 

Non-steel 
smelting plant 

Non-steel 
smelting plant 

Incineration
plant 

CTRs for new TVs. 

Recycle and reuse of 
metallic materials. 

Proper processing of 
lead and recovery of
scare metals. 

Appropriately
processed. 

End-of-life 
TV 
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CRT
Bulb

< in the world >

CRT

CRT Glass Manufacture

< in the world >

< in the world >

CRT Manufacture

CRT TV Manufacture

Recycling Plants

Glass Up-grader

Consumer

Wasted 
TV

< in Japan >

Glass Company

Cleaned 
Glass

of
Recycled 

CRT

CRT-TV
Set

Cleaned Glass

The International ‘Horizontal Self-Recycling’ of CRT Glass

Source : AEHA (Association for Electric Home Appliances)
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Materials in copierMaterials in copier

1. Metal Steel Copper Aluminum

2. Non Metal Glass Electronic Board

3. Plastic PC/ABS/FR
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PlasticSteel

Aluminum

Disassembly
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Electronic 
Board

Copper Class Spare Parts



Pass to the Recycling Process

Electronic BoardPlastic 
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Plastic
40%

Other material
26%

steel
3%Copper

15%

Class
13%

Aluminum
3%
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Materials composition of a Personal Computer

10%

27%

20%

6%

37%
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ก www.compost.mju.ac.th
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Recycling Recycling 
SystemSystem

PCBA 
Flowchart

Precious Metal
IC

PCBPCBA

Copper

Melting

Process

Process

Melting
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- ��$ก��F��	<�� <�G�G4	�>�ก&��#��9 <%
- 8��$8��� #��ก:@��ก $�C	&"H�

- ���;�:@<�#�@�� <�G�G4	� (know-how)
-  #��<��

-�9��$<�" 5MB@ <�G�G4	�M�ก����DN ��4G�	ก��
���8O�7��8��3�!��!�8O�7��8�� 7!"��H�ก4�$;�
MB@M3;� 3�!��!�8O�7 �P�74�##��

- ��$ก��F��	<�� <�G�G4	�>�ก&��#��9 <%
- 8��$8��� #��ก:@��ก $�C	&"H�

- ���;�:@<�#�@�� <�G�G4	� (know-how)
-  #��<��

-�9��$<�" 4  MB@ <�G�G4	�M�ก����DN ��4G�	ก��
MB@���;�@���498�� �;�  B�� Incineration, 
Melting, Electrolysis

- ��$ก��F��	<�� <�G�G4	�>�ก&��#��9 <%
- 8��$8��� #��ก:@��ก $�C	&"H�

- ���;�:@<�#�@�� <�G�G4	� (know-how)
-  #��<��

-�9��$<�" 3MB@ <�G�G4	�M�ก����DN ��4G�	����
ก4  B�� magnetic separator, grain-size sector, 
water separator

- ��>�	�497�[�� <�G�G4	�M���9 <%
- 8��$8��� #��<��M�ก����>�	�497�[��
- ���$���#ก\3;�	M3@ �!C�&��ก��7�[�� <�G�G4	�

- ���;�:@<�#�@�� <�G�G4	� (know-how)
-  #��<��
- 7!C�<�"/8F��<�"&�C#G�##��
- ก\3;�	
- &4����#��$
- <�%��&�^�# >@�^�#ก�>ก��

/�9��$<�" 2 MB@ ��##��������	ก ���;ก�$��!"�#
>�ก� $!C�#&@�M�ก��F���	ก�49$�&��B�C�8��� 
 B��  ��!"�#���  ��!"�#��ก8�	D_  ��!"�#$�/&�� 
 �P�&@� ��;<�C#�9$$`��^@�;:4 $!C�#&@�M�ก��
&��> B5�8O�7N�กa

- bcก�$�;7��ก#��
- ���$���#��&�����>@�#M3@ 3;�98;ก�$������#B�7

- ���; B�"	�B�d^�#��##��
- ��&�����>@�#��##��

/�9��$<�" 1MB@��##��������	ก ���ก���<�"MB@ 
 B�� ��; �@�� D^��#  �P�&@�
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��9 <%D<	
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e-scrap

Recycling

UniUni copper tradecopper tradeLtd., Part.Ltd., Part.
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