
  

  

  

  

  

  

  

��������	 ��
��������   
  

  

:������	
�  

�

����� ���� ��
��	��- �	�
� ��	���  

  

�������:  

�� �
��� ����������  
)�� ���!�!��"� #�� $%��"� &%'( )
�� #�*+���� ���",(  

�.� /��� 0��"�	� ��	����  
)
1+���� ����� !��"�� �� $%��"��2 &%'( )
�� #�*+���� ���",(  

  

  

  

      

  3�4 ���5 6�
�+��� 



  

  

  

�7� 8��� )���:Microplastic pollutants    

�7� ������	
� )���: Christopher Blair Crawford, Brian Quinn   

 :8��� )��#��	95:��!;(��&�� ��<  
 

�������:                         ������� �	
�� 
�
��  

                              �������
��� ����� ��
��  

:�%��                                    ��� 
��� ���� �!�   

:
��!��	�                                          �
�"� #��  

=�>7 � ���?���@      :�	�
5     ��� 
��� ���� �!� 

 :�+� A	
�,                                           1397  

:B�C $�
�                                               ���  

:���
��%           250 ��+  

 :$��4  480000 ����  

:��%        :                     9-00 -6317-622 -978 

 :��� ��
 �@��D                �!�0 
��� �����   

  

0
�5:  12	� 3 	! 4�5 12	� 3 ��6! ��5��0 
���5� 3 ���
7 �8��� ��5��0 3 9:;!� ����� 3 ����<

 ���7 
��5� ����� =:> 34- ?�� @!A  

0��, #
��% :66591504           E&>�,: 66591505  

8��� #�*%��� � �(�C  ::�����&.�www.avapublisher.com   
:�(�C 8��� #�*%��� www.khaniranshop.com           

1B��7�B : ��5 �D	�E��� F��	D���  Crawford, Christopher Blair 

������> ?�! � ��	�� : G���H� I ���	� �����5 F��	D���� ���5 �D	�E��� ��8��E�	! /K��B:>��L�� 
�M

��� �	
�� ��
+�����
� F
�
��.���
��� ����� 

� ! ��6O � :  F��� 
��� :����<1397.      
�M�P ��6O � :358 .���	
! F���+ F�	6� :.Q            

 
K5�7 : 9-00 -6317-622-978    �E�	! RB��D R�ST� �U�D : 

R7����� : . :��V� ��	��2017,Microplastic pollutants 

X	T	� : Y��G���H��M                  X	T	�: Micropollutants            

X	T	� :  9�– �8�	��                :X	T	� Water – Pollution      

G��YD� 1B��7 : �����5 F��Z	�1975 - .? 

G��YD� 1B��7 : QuinnBrian, 1975- 

G��YD� 1B��7 : ��
� F���
��� F�����1358-�+��� F 

G��YD� 1B��7 : ��� F�	
�� F
�
��1346 -�+��� F 

 G��G�[�� 
��5 : TD427   /�9=4 1397 

��	�� 
��5 G�� : 363/7394 

��� �B�� 5��� G��
7 :  5437626 

F
��� �%�� �G�� #H��� ���� 8��� �	� 6�	
��� H� ��I&, � B�C =�
��< J���% � )��@ .$!� 

.����� �� 
��4 ��
��4 ��*�( $�, �������< � ��>�L� M��>.N� O
P@ $	��@ �
��4 Q�
� =� ��>�R��  



  

  

  

  

Q.�S� $!�"�  
  

��
��    =�>7  

�%�� =��P�  .......................................................................................................................................  7  

�P� =��������  ...............................................................................................................................8  

��� �ول :
  	
  �����ر ��

1��;�  ..............................................................................................................................................................  10  

1-1 >�B:�K 2�\RE  ..............................................................................................................................  11  

2-1 >����] �B:>�K�M    .........................................................................................................................  15  

3-1 <���^ ����1 �B:>�K   .........................................................................................................................  16  


	  ��ر ��� دوم :�� �������  
1-2 <���^ �B:> �V�S��K  ......................................................................................................................  34  

��م���   : �ر ��
	��، ز$�# و "!� ��� '�(�)  
1-3 K��B:> �!��+ ���	<  .......................................................................................................................  60  

2-3 AL��B:> 1��5�  .....................................................................................................................................  61  

3-3 �RE�2 K��B:>����  .......................................................................................................................  64  

4-3 �K��B:>����� 15 _	5�� ��!�	1`	a 
�M9� �� ��  ................................................................  73  

5-3 5K��B:> RD��A�  .................................................................................................................................  76  

6 -3 B���E ��b8��
 5����
��� �B��7�� A��� ASTM    .............................................................  79  

�;و :89 5��67 4 2�3 ی 0/ .��ص , م : +*�ر��� <=� 
1-4 B�B:> ���0��K�M  .............................................................................................................................  86  

2-4 >���
�B�Y��	 �>)��
�GY (��7  ........................................................................................................  86  

3-4 ������E� �	�5) ��	5�[��(  ..............................................................................................................  93  

4-4 710���� ��7  ....................................................................................................................................  95  



  

  

  

5-4 ��>	��M�
  ..............................................................................................................................................  96  

6 -4 �_	�O�M
 �>��

  ...........................................................................................................................  98  

7-4 >�B:�K�M
 ���e  .............................................................................................................................  99  

1-7 -4 <�O�fb>��
  ..............................................................................................................................  114  

8-4 "�O< ��� �f G����
 �B:>�K  .............................................................................................  120  

9-4 ��!�8����L��E�M g��� ��M
 �O<�f G����
 �B:>�K  ......................................................  122  

10-4 <�O�f a�� A��E�  .......................................................................................................................  125  

11-4 �!��YD��M
 7�
����  ..................................................................................................................  125  

12-4 ThS�M
 �B:> A��5�K�M
 �	
S��  ......................................................................................  126  

1-12 -4 <�O�f <���"�.........................................................................................................................  128  

2-12 -4 <�O�f E��	�D�<���	  ..............................................................................................................  132  

3-12 -4 �E��B����	 �iE
<�
 �O< ��f M��������K  ...............................................................  135  

4-12 -4 <�O�f !�L��L�  ......................................................................................................................  137  

13-4 �B�fb>��
 �B:>�K�M �� �� j`������� h��O�  ...........................................................  141  

 ���>?@A  : B � 	
رد�Fز CD��،Eو�� �'G�HI� �J  K�Lو (�ز  M6 ن�*O P نQ  
1-5 ���B:>��L�K 2�\RE  .................................................................................................................  146  

2-5 <���1kO
 ���B:>��L�K  ............................................................................................................  148  

3-5 ���B:>��L�K�M
 ����1  ...............................................................................................................  150  

4-5 ���B:>��L�K�M
 	!�l�1  ..............................................................................................................  156  

5-5 ���b[!	!�
 1��5A�M
 ���B:>��L�L�  ........................................................................................  158  

6 -5 ��8m��M
 ���B:>��L�K  ............................................................................................................  161  

1-6-5 ��[2� ���B:>��L�K�M  ...........................................................................................................  164  

7-5 ���B:>��L�K�M �� ���12��M  .....................................................................................................  169  

8-5 ���B:>��L�K �M��� f6� � 1!�0��� ��  ...............................................................................  170  

9-5 ���B:>��L�K 9� �� �	+	��M
 ������  ................................................................................  172  

10-5 ���B:>��L�K�M �� ��5	B� ������ �"�B _	n0 ��  .......................................................  176  

11-5 M8�A�	� ���B:>��L�K�M  ........................................................................................................  178  

  



  

  

  

 ��� RS : > B �T�UVW X� � 	
�Z['\E و CD��E YQو��  5��67 4 2 
1-6 �H�G���M
 ��� �>���� )POPs(  ....................................................................................................  182  

2-6 `1;o��5
 H��G���M
 ��� �>���� )POPs(  ...............................................................................  184  

3-6 ���B:>��L�K�M ���! ��	�� 15�� H��G���M
 7�
����  ......................................................  192  

4-6 ���B:>��L�K�M
 �� �� G�	���p 5��  ...................................................................................  202  

5-6 <l��� 
�	7  ........................................................................................................................................  211  

 ���>]^_  : ̀   �dQد] �CD��Eو��
	 � B  ��ت/ و ��d�e  fژ�X� bت 
1-7 5� q��:>��L�B�K�M
 G�	��  ........................................................................................................  216  

2-7 <l��� � r�6� �5 @!���B:>��L�K�M  ......................................................................................  234  

3-7 +�s5��� bt< ��;�!� ��1�
 ���B:>��L�K�M  ............................................................................  236  

4-7 ���B:>��L�K ���! ��	�� 15� ��5
 ����L!�8����E�M 1!	8 ��M
 �+���.......................  237  

 ��� ]gh : > ijk��E� lmnورQ �  B � 	
 CD��Eو��
1-8 +q
���
 ���B:>��L�K�M �� A��p  .......................................................................................  244  

2-8 �A�B����!��B
 �L<�K�M
 q
+���
  .......................................................................................  245  

3-8 �#��M
 1!	
!����5
  .....................................................................................................................  246  

4-8 !1!	
����5
 �� A��p�M
 5��  .....................................................................................................  250  

5-8 !1!	
����5
 9� �	�B A�  ..............................................................................................................  258  

6 -8 !1!	
����5
 ��5	B� A�  ....................................................................................................................  262  

 ���>op  :روشE��Fز  �'r �  B � 	
  CD��Eو��
1-9 +A�B��
 ���B:>��L�K�M 1!	
! A�  ...........................................................................................  276  

2-9 <O �u Li< ��K �65
  ...............................................................................................................  276  

3-9 +A�B��
 ��[2 ��B� �5�  ............................................................................................................  281  

4-9 0=�RE7  ........................................................................................................................................  290  

5-9 7A�B����
 h� �5  ...........................................................................................................................  292  

6 -9 !1!	
�M
 5�v	�	�L�  .......................................................................................................................  293  



  

  

  

7-9 M7 �w�
���� Y!� ��
�  ...............................................................................................................  294  

�s : > ijk��E ��� د �F�\267  B � 	
 CD��Eو��
1-10 7�B���� ���B:>��L�K�M  ........................................................................................................  298  

2-10 >=�A�B
 1!	
!  ............................................................................................................................  298  

3-10 7�B���� �65
  .............................................................................................................................  300  

4-10 �S��M��
 5�O�!�� ��5
 �B��7�� ���B:>��L�K�M  ............................................................  300  

5-10 B���E GA��!�8��
 ��5 @!� �
 ����!��B� ��5
 1�B���5
 ���B:>��L�K�M  ..........  301  

1-5 -10 �B ��� #����E GA��!�8��
 ��5 @!� �
 )  ����!��B�SCS(  ....................................  303  

6 -10 ��x	LB��L !���L���  5���  )SEM(  ..................................................................................  313  

7-10 >�����Y - D��8	<����� A�8� - `�he�B ��+� )Pyr-GC-MS(.........................................  316  

8-10 `�hs�B� `��t� y!�!�A��E� 1�EM��� )NMR(  ..........................................................  318  

9-10 `�hs�B� �o< Y��� ������z- �	D�1 )FTIR(...................................................................  323  

10-10 `�h ` q+���hs�B� �o< Y��� ������z- �	D�1 )FTIR��5 (
 �B:> ��	��L�  .  335  

11-10 `�hs�B� �Y!�K )Y��� �����NIR �	` �  ()  Y��� ����� G�<	� {	�SWIR(  ..  339  

12-10 `�hs�B� ��|���  ......................................................................................................................  340  

13-10 `�h ` q+���hs�B� ��5 ��|���
 �B:> ��	� X�	!��L�  ..............................................  345  

14-10 ���!��MY
 <��..............................................................................................................................  350  

  

  

  

  

  

  

  

  

  

  

  

  



  

  

  

                                                     =� 3	�P,  

               =� �	�"�����  

                                                                ��"� �	���� =�  

 .��+	��� ��  

  

�%�� =��P�  
  

�� O5 ��� ��!� ���� ��E!� 15 1� �� ��8����> ���L�5 ��UB   ���3B �35 1E��;� �� 1� �<��� F

��5 ���	+	�     �� ��3E!� F�3��� f3<�L� .�3�L! �i��� �	0 ����� ��!�L�� 15 Y8�M ��E!� 1� RB� G�7 }

��
� 
�	+	��� ��	> � f�`R�+ 1���!���� ];��0 
	B 15 �� 
��8   9�3;< 
�3�M�� 1�
+ A� .�7�5

   13� �3
�� .R3B� z;� ���o�A 1� �
�� FRB� ��� �!���0 15      A� �!�3 ! G�~ �3M �� ���3L�5 
�3��� ��

�� �� �5 ]5�;< F���8 ��YD� ��E!� ��� 12 �M � RB� ��8���D� �3�� 15 1� RB�� ��� A� .�	7  
A��3!�

]!�� ��5 ��+	< 
A	����� ��� .RB� G����8 ��bo� ���!   �� ���3�
�� 13� ���� A��! 
��Y5� 15 
A	��

�m> ��S��n� 1s��! �� �!� � RB� 9���.�	5 �M�	0 A��! ��� 
	[OB�> ����
 ��!� � ���[ M  

 1��> 
�;<�� R�+ �� ��7���5 ?�8 � ��� ��� j;�< R�+   ���D	L37 � �37� � ]!�� � ��� 
�M

R��
" �5 ����� ����!� � G��� ���� �	0 r��M� A� �L� �� 9��� �� �!� �M���S�B�   ��3�`	
M 
	3�S� 
�M

7A�� � �l�� 
����8 ��!�	�5 ����8      135�s< � ]3!�� �3" �� �37 �3M�	0 #:< 12�8 .������5 �� 
��


     ��Y3�Y� �
37 
�3����
�M�� 13� ����� ���~� ��� F���8 ��<�	w" ���;< ��L7� ���5 ���M��� ��
��!�

��     �
37 
�3����
�M�� � ������3 �> �3���� 1 �
M �b� �7�5 � [M�� 9��� �i�� 
�;<�� �� �� �� �!�	<

.�	5 ��M�	0         

��         � 
�L33i
M A� 9�3�� x�32 � ����3< F13��< h3��O� z3"��� �� 1� �!�Y�Y� 1
M A� ����>

��!� 
��L3
M G�	5 ����	0�5������ Q	60 15 ?�  �3�� �	
�� ����     ���3�� ��3
� ��3��� � 
�3
��

(��33
+��� )��33�
���  ��33�� ��33���(#��33D ���33�) �!�330 �33
��  R33�;D	� � G�	33
! 
��Y[33B�UB

A�� �� �� !�YD�A��.?����  

  
  

                                                                                      ���V ��"�  

                                                                    /
W�� �	�� 6�
�+���3�4 ���5  
    

  



  

  

  

:������� =��P�  

� X	T	���B:>��L�K�M  ��	�� 15�K H��G��
      �3B:> r�36� A� j�3 � 13� �	3�P	!�K  ��

� ���+�F�7�5  15 �T�" ��" ���L� ��8�Y5 A��� ]��2�M
 �7���5� A ��RE ���n�  �3o< ���+�z 

B� G�7.R �0� ���� ���<� G�8����1   !�3�+�  ;�<� ��3;  9�(GWRC) Global Water Research 

Coalition   �3Z�v G�� ��2015� F� �3B:>��L�K  � 135 �3M  ��	3�� 3L� 	��� A� 3�R �3M
  3 M�m>�F A 3�� 

��!Water Technology Center  1o<���5
 .RB� G�7  1L��� 15 1+	< �57 9� q5�������  �B��B ��

!���   3� ��37 ����� ��" �� 1�D� 1�D��  3wS5 �� � �37�5�    3B��B� ��3�+ j`�3���    � ���3B 9� 135

�7���5�  15�K �o< ����5�z RB� G�7F ��5
 B��B�� �� 15�> q5����� 9�  37����F ! 3�A�   �3� 135���R 

�12��UL �� Fq5������R � �	o�5�i�R A�� ��5�� � ?�����i�R ���+ �� 9� q5��� ���T A���� ��  .�37�5

B��5 ����M
 � �� G�7 ?�s!���H� ��� G������L 44 1!�0��� A� �V�� � �M64  �� A� �3V��� 132� �3M
 

B��5 ��	�� ����
 �7���5 �:L �� A���5�� G�7  .�3!�50  9� A� �3V�� �3M
  �n3B�  ���� �3>��� ��
 

��i�R �>���  �40 �� A� �V����" �M
 7 ��	��
���� H� ��G���M
   ���3EM �	3�P	! �b3� .  �3B��7��F 

� ?���� ����� � ����!�� H��G���M R���SD ��� �� ���5    .��3�8 ���3� ��37���5 � �3n��� RE�A 
�M 

 9���"G���H�>��L�� 
�MK��B:"  �	` 15���oE!  �V�6�0� � z���X	T	� 15 K��B:>Y�� �M1�0���> 

9��� �����5 � ����� A� �L� �T�" ��" �� Ri8 ��	�5 ���7 1�  .R3B� 13���A ��� �� �	+	� 
�M   �3��

 9���j��� �B��5 15 1��� F1�0���> X	T	� ��� 1!�D�L7	� � �
�� F   135 ���3 O5 �M�8� �
T �!�	<

F��8��!�	0 1;o` � u�O < F���B��7 �� GA	" ��� ��;;�� � ���	s !�� 15 G�3��H� ��� ���5 
��5 


    �3�� 13
+�< �35 ��7�5 1�E!�	< ��������� .�!�B�5 �!���7 K
� FRE�A p��� h��O� q5��� �� �	�P	!

K��B:>Y�� ��V	60 F�L��B:> ��	� �8�	�� GA	" �� ]!�� ]��YD� �
T 9���  �3��5 =��  15 F�M ��

      � G�3��H� �3�� �	3w" R�S3T� �3B��5 R�+ ��;;�� ��! f�+ � G���H� ��� �<� �:L � Q	60

#��      �3�� ]3 O5 R3�+ ��3��� �3!���0 A� ����> �� .��!�B�5 
��� ���Y�Y� �	 � �� �� �5 1�5�;� 
�M

[B�UB RoM	�Y1
M A� � ����.���� �� �!����� 1!�
�
V �!�	
! 
��� �� �� 1� �!�Y�Y� 
  

  
  

                                                                                                        �������  


