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	�ر �ا �ا��  
�� �  ����� دل دو���ن � ��� �� ���، ا(� )�ن '&�%�ن � $�ف "!� � ار �ار �ا ، � �45ر ��3، ا2 01 / � � .- را , � �  � +�ر*  � �
�%�ن را A  �@ ? <: ��3، ا2 =!�و>� /  �� ;:د�789ن را �6 � رو&' � BوC ��I�J دار EF /  2G H از � د K ،�3 LMN �7ن OMN دان:;EP H رC Iو � را Q OQ.  

  
� و ���ST L UV�W X�  Y Z[\ � B � ]ی _` , Xabc def �6 و ���رت اوh � Bن اد�	 
� و � m�n اE ijk l اo Qpاqr st�&u  vد �0 و Zwxyz Q{|Nارا ,  ام�� � ijk  �از ز��~  �{: ی �

�ردا�  � �ریyz � � �� � B Eا � ا �ا� Fدا�Q از � �, ر�Q ادب � �د �زم � . �ن رQ��nی��h 8: و�� �����nر� �S� OQ.  
  

ادI ;:ا�  ����س � ��W و � �<:ان ازF�� ق وM� Iارص ��ر و ��� ���6qنام �د�I:�  د�{ tم � \� ¡ , �� ©¨X و§د¦�ن bc¥ �ا¤  �م � ;:��Fو \£¢E � ا��  ª« ¬ ا� Q� 
��  .� ا

ارI ® � ����س � �\ � Q��6q�� ¯ا  .ا��ر�nن � �دI � �ری° از �ا� و �
�S±²اوان از ا���د راqr زا³ ����سqr´C ام، 5&�ب�  µ´ E¶·ن .3  �د�¦E¸j¹ 8: � ازº» ¼ ½ ¾دم و ¦�;:د  .Ä -Åرگ ا�� � Q ا�ÀÁÂرO �7ن �ا L ا �¿ ��
´C اوان از 5&�بqr ا¼  ����س E¶·د Æ �� ´C و 5&�ب�  ÇÁu�n E¶·از ��7ورت ا �د � Lدم� Iq�È �7ن.  

 ÉÊ س��� ¬´C ³ از 5&�ب�S�  Ëا E¶·د B´C و 5&�ب EÌf E�  Í E¶·داور��¤ �د ،ZÎV�ÏÐ �ÑTن � ز� �  ÒÓÔ و Õا Ö ��� ر ی� l× ن����o sØÙÚÛ ا.  
 Ü�nن و ا�SÝÞ= م�Sß ل ��8: ازà��³ ز �áâ � LQ{ÍãC �+äC را از �åæ.  

�ردا� h�  � ران � �و ���س�	 ç\ از دو���ن و �èFز��C � مé êëk I ì í�!و� , ،î´C Iی ï�STج ا�ا² ��ن ر�x ن و� ¬ @� Q��W و ñò óر��J ôر� ، �¯�õÐ ،�، �ö ÷ �� ا��ø ،� ،
�n ا وùrاq��)م ا دو�úûا � � Q��6q�� ا � ���نyz IوژG ری�� � �����nر .  
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 �ýþ��  د�F� ��� , QOم , ��س ا��vر و از �!"EP Z���� رو�¦  

°®� �� ��+�v�ST ارم , ��س�ر Äر�� , QO�!"  

�E¢£\ , QO ;:ا�� ام , ��س ��ا��ر� !"  

Q��6q�� ¯ا�QO , �ا� و �!" 

 

 



٧ 
 

?;�<= �%��  

�� ��  ..........................................................................................................................................................................  �"DF  

2GH� !�.13............................................................................................................................................................  !��  

I�� !�.13�  ..........................................................................................................................................................  �	-�0	  

J0�K !�.13�  .........................................................................................................................................................  �	���  

��
�L  ........................................................................................................................................................................  M  

J0� I+3 :O/�� ���./ 0 ���@�  ..................................................................................................................................  P  

��@��  .........................................................................................................................................................................  P  

Q:� R� ��  .................................................................................................................................................................  S 

     M7P7M �T�� �1/:�  .........................................................................................................................................  S  

     M7P7P ��U�F �1/:�  ..........................................................................................................................................  V  

     M7P7S �"H� �1/:�  .........................................................................................................................................  W  

M 7S � �� �/X O/�� ����� �	 GX O��F 9�.� ����  ...................................................................................................  W  

     M7S7M A
��	 0 ���
��X Y���Z[ 	� � O��F  ...................................................................................................  W  

     M7S7P ���� A��C3 �
G � O��F  ..........................................................................................................................  \  

     M7S7S �
�
� O��F]�:G[- 0 !D� Y��0��	 Y�  .................................................................................................  \  

     M7S7V ^.L 0 �K:� O��F  ..................................................................................................................................  _  

     M7S7W ��C3 .
[ ��� A` +"� O��F  ..............................................................................................................  _  

     M7S7\ Z[� 0 Q L Y��G C� O��F  ...................................................................................................................  _  

M 7V ��� A��C3  .........................................................................................................................................................  _  

M 7W A��C3 �4	 GX  ....................................................................................................................................................  a  

M 7\ ��0.8 Q
�� .F��  .......................................................................................................................................  Mb  

M 7_ ����� �	 GX !
�����C3 ��  ..............................................................................................................................  MM  

M 7a cZ; ��./ dC�,� �1�0� ��U�F �1/X -� 9
T�� A��C3  ...............................................................................  MS  

     M7a7M ��
�
� ��	 Q ��  .................................................................................................................................  MS  

     M7a7P ��
�� �� 0 	@U��  ........................................................................................................................................  MS  

     M7a7S �	0.��G� 	@U��  .........................................................................................................................................  M>  

     M7a7V 9�-� 	./��� � J	e� ��  .......................................................................................................................  MV  

     M7a7W �:
f�g� �-� ��K  .................................................................................................................................  MV  

     M7a7\ �"H� QZK  ............................................................................................................................................  MW  

     M7a7_ ���[ �-� ��K  ......................................................................................................................................  MW  

M 7h ��C39
T�� A  ......................................................................................................................................................  MW  

     M7h7M �
�	�  ......................................................................................................................................................  M\  

 
 

!�� 



٨ 
 

     M7h7P Q.�  .........................................................................................................................................................  M_  

     M7h7S �0�  ..........................................................................................................................................................  Ma  

     M7h7V I�
�  ..........................................................................................................................................................  Mh  

     M7h7W ^0.�  .........................................................................................................................................................  Pb  

M 7Mb .������"H� QZK !
C/5 ./ ��Z4 .
i� ��  ...................................................................................................  PM  

     M7Mb7M pH  .........................................................................................................................................................  <$  

     $7$j7< QkK / 9
T�� �C3 �� � J C"� l�� ��- A��  ..................................................................................  <$  

     $7$j7( 3 � � !mC[��C  ......................................................................................................................................  <$  

     $7$j7> QkK !mC[  ..........................................................................................................................................  <<  

     $7$j7? A��.; �K�	  ..........................................................................................................................................  <<  

     $7$j7n ��� � QZK �	� 0 QkK R �  ...............................................................................................................  <<  

     $7$j7' ���/ ���	  .................................................................................................................................................  <<  

     $7$j7% ��,� 0 �� �  .......................................................................................................................................  <<  

     $7$j7) 2
5� �1� � 	 K0  .................................................................................................................................  <<  

     $7$j7$j � ��3 .�� 0 �G �G � ���� .
i��"H� QZK !
C/5 ./ �  ..............................................................  <<  

     $7$j7$$ �"H� QZK !
C/5 ./ .i � 9��T�K �1�0.4  ..................................................................................  <(  

$ 7$$ !
� ��/  .............................................................................................................................................................  <(  

$ 7$< ����QZK ��  ..............................................................................................................................................  <'  

     $7$<7$ o
G��.3 �G	U�  .........................................................................................................................................  <'  

     $7$<7< .
p �T�` �G	U�  ......................................................................................................................................  <'  

$ 7$( �-� ��
1/ 0 q��-X �;�.f  ...........................................................................................................................  <%  

     $7$(7$ J�� ��3 �;�.f  ....................................................................................................................................  <)  

     $7$(7< J�� !�� 0 Q� K ��0�  .......................................................................................................................  (j  

     $7$(7( �-� ��
1/  ..............................................................................................................................................  ($  

     $7$(7> �p�K J�� ��3 �;�.f  ..........................................................................................................................  (<  

     $7$(7?  � �-XT  .................................................................................................................................................  ((  

     $7$(7n  � �-XF  .................................................................................................................................................  (>  

     $7$(7' r����0 �
G�X  .........................................................................................................................................  (?  

     $7$(7% �X �� T�
� A��5 0 J�� s-�./ q���...............................................................................................  (n  

     $7$(7) .
g�� .i� �
G�X�  ......................................................................................................................................  (n  

     $7$(7$j ��	 ��� #�� tH� ����U/ �  ............................................................................................................  (n  

     $7$(7$$ ��	 ������ �5/ ��  ............................................................................................................................  (' 

^0	 I+3 :�/.�� q,/  ..............................................................................................................................................  (%  

< 7$ �T��	 0 	� ��	D��� 	� � ��  ..........................................................................................................................  (%  

 

�� 



٩ 
 

     <7$7$ !
� ��/  ......................................................................................................................................................  (%  

     <7$7< �T��	�	D��� 	� � ��  ...........................................................................................................................  (%  

     <7$7( � � �.
4 �-����J C"� �	 ��C3 ��  ........................................................................................................  ()  

< 7< 1/kK �-� �	�X � "�  .....................................................................................................................................  ()  

< 7( 

U�1/kK A
F +� 9  .....................................................................................................................................  ()  

     <7(7$ Ju�� 0 !
� ��/ �� 
�� J	e� !
3.v �.
4 �-����  ....................................................................................  ()  

     <7(7<  �.
4 �-����pH 1/kK  .............................................................................................................................  >j  

< 7> 9
T�� A��C3 �0; ��T���-X �1G C"� �
1�  ................................................................................................  >j  

< 7? .������"H� QZK !
C/5 ./ ��Z4 .
i� ��  .....................................................................................................  >j  

     <7?7$ pH  ...........................................................................................................................................................  >j  

     <7?7< �� ��- A��QkK / 9
T�� �C3 �� � J C"� l  ....................................................................................  >j  

     <7?7( ��C3 � � !mC[  ........................................................................................................................................  >$  

     <7?7> QkK !mC[  ............................................................................................................................................  >$  

< 7n ����@� �1�:�  ..................................................................................................................................................  >$  

     <7n7$ ����� J C"� �	 A0D�� ��C3 �1� � QZK �F�	 9

U�  ........................................................................  >$  

< 7' .����� �-� ��
1/�  ............................................................................................................................................  >$  

< 7% ��"���"H� QZK ����� ��  ......................................................................................................................  >$  

< 7)  �� -� 1� 
�� QZK���@
@; ��  ......................................................................................................................  ><  

< 7$j Ae�"�  ..........................................................................................................................................................  ><  

^ � I+3 :�.
4 ��
�� 0 w"/  ...................................................................................................................................  >(  

( 7$ QkK 	� � �� �� �/ ��� xBF� !
� ��/ 0 !
� ��/ A
F +�  ..........................................................................  >(  

( 7< !:�����@� ��...............................................................................................................................................  >?  

     (7<7$ QZK ���
� ./ ��C3 � � !mC[ .
i� ���./  .............................................................................................  >?  

     (7<7< QZK ���
� ./ QkK !mC[ .
i� ���./  ..................................................................................................  >n  

     (7<7( ����� J C"� �	 A0D�� ��C3 �1� � QZK �F�	 9

U�  ........................................................................  >n  

( 7( .����� �-� ��
1/J�� ��3 �;�.f -� �	D��� / 9
T�� ��C3 �1� � �"H� QZK ./ .i � ��........................  >%  

( 7> ��� Q,��� �1G�� !"F ���./  .....................................................................................................................  ?>  

( 7? .����� q����./ 0 .
i� � "� ���./.T���� ./ �  .............................................................................................  n$  

( 7n �� ��@; ���@
  .................................................................................................................................................  nn  

( 7' �����"H� QZK ��  ....................................................................................................................................  nn  

       �.
4 ��
��  .........................................................................................................................................................  'j  

       �.T� ����X  .........................................................................................................................................................  '$  

        !� 
�$  .............................................................................................................................................................  '<  

        !� 
�<  .............................................................................................................................................................  'n  

 

�	 



١٠ 
 

        !� 
�(  .............................................................................................................................................................  ')  

        !� 
�>  .............................................................................................................................................................  %<  

        !� 
�?  .............................................................................................................................................................  %?  

        !� 
�n  .............................................................................................................................................................  %%  

        !� 
�'  .............................................................................................................................................................  )'  

       OK�.�  ..................................................................................................................................................................  $j( 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

�	-� 



١١ 
 

 �%�� F5"�G  

�� ��  ..........................................................................................................................................................................  �"DF  

 I��M7M ��` ����!
� C�� � !� � ��  .................................................................................................................  PS  

 I��M7P !
� ��/ ��y3 ����  ...............................................................................................................................  PV  

 I��S7M !
� ��/ QkK A��k ��� �	0�"� ��	 ��  .................................................................................................  VV  

 I��S7P Ju�� QkK A��k ��� �	0�"� ��	 ��  ....................................................................................................  VW  

 I��S7S !
� ��/ QkK tH� ��U/ �� .� +�  ........................................................................................................  VW  

 I��S7V K tH� ��U/ �� .� +�Ju�� Qk  ...........................................................................................................  VW  

 I��S7W QZK �F�	 ./ Q.� ��C3 � � !mC[ .
i� ��	 ��  ...................................................................................  V\  

 I��S7\ Q.� QZK �F�	 ./ Ju�� QkK !mC[ .
i� ��	 ��  ..............................................................................  V\  

 I��S7_  �0; ����� J C"� -� !
� ��/ QkK *� � ��C3 �1� � QZK �F�	W .+��  ......................................  V_  

I��S7a ���� J C"� -� Ju�� QkK *� � ��C3 �1� � QZK �F�	 �0; �W .+��  ..........................................  V_  

 I��S7h  9���0 �3F Z[� *� � ��C3 �1� � QZK �F�	VP  �0; ����� J C"� -�W .+��  ..........................  V_  

     I��S7Mb �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK Q.� ^.4 ^.4 ./ ���  

                Ju�� QkK.  ...........................................................................................................................................  Vh  

     I��S7MM �	�	 ��	 ���� q
� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK Q.� ^.4 ^.4 ./ ���  

                 QkK!
� ��/.  ........................................................................................................................................  WM  

 I��S7Pb �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����./ Q.� QZK q��-X ��Ju�� QkK �0�.  ...............  \b  

 I��S7PM �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� �����-X ��./ Q.� QZK q� QkK �0�!
� ��/.  ............  \b  

     I��S7Sb ./ Q.� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( l�� ��- 2:; ./ Y)min(  

                 Ju�� QkK !mC[ 0)g.L-1.(  ................................................................................................................  \M  

     I��S7SM ./ Q.� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1(:; ./ Y 2pH  0l�� ��-  

                )min(  .....................................................................................................................................................  \M  

     I��S7SP ./ Q.� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( 2:; ./ YQ.� �
G0� !mC[  

                )mg.L-1 ( Ju�� QkK !mC[ 0)g.L-1.(  ...............................................................................................  \P  

     I��S7SS ./ Q.� �"H� QZK ���
� #�� ��0� ��	 �� QkK!
� ��/ )mg.g-1( Y 2:; ./QkK !mC[  

                !
� ��/ )g.L-1 (0  l�� ��-)min.(  .....................................................................................................   \P  

     I��S7SV ./ Q.� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( 2:; ./ YpH ��- 0  

                 l��)min.(  ..........................................................................................................................................  \S  

     I��S7SW / Q.� �"H� QZK ���
� #�� ��0� ��	 ��. !
� ��/ QkK)mg.g-1(�
G0� !mC[ 2:; ./ Y  

                 Q.�)mg.L-1 ( !
� ��/ QkK !mC[ 0)g.L-1.(  ..................................................................................  \S  

 I��S7Wh Ju�� QkK �0� ./ Q.� o
G��.3 �/ZK ����� ��"��  ......................................................................  \_  

 I��S7\b Ju�� QkK �0� ./ Q.� .
p �T�` �/ZK ����� ��"��.  ..................................................................  \_  

 I��S7\M 3 �/ZK ����� ��"��!
� ��/ QkK �0� ./ Q.� o
G��.  ....................................................................  \a  

 

�	-�0	 



١٢ 
 

 I��S7\P !
� ��/ QkK �0� ./ Q.� .
p �T�` �/ZK ����� ��"��.  ...............................................................  \a  

     I��S7MP �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK �
�	� ^.4 ^.4 ./ ���  

                Ju�� QkK.  ...........................................................................................................................................  _\  

     I��S7MS �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK �
�	� ^.4  ^.4 ./ ���  

                !
� ��/ QkK.  ........................................................................................................................................  _\ 

     I��S7MV �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK �0� ^.4  ^.4 ./ ���  

                Ju�� QkK.  ...........................................................................................................................................  _\  

     I��S7MW �	 ���	�	 �q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK �0� ^.4  ^.4 ./ ���  

                !
� ��/ QkK  .........................................................................................................................................  __  

     I��S7M\ �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK ^0.� ^.4  ^.4 ./ ���  

                Ju�� QkK  ............................................................................................................................................  __  

     I��>7$' ���	�	 ��	 q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK ^0.� ^.4 ^.4 ./ ���  

                   !
� ��/ QkK  .........................................................................................................................................  __  

     I��S7Ma �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK I�
� ^.4  ^.4 ./ ���  

                  Ju�� QkK.  ...........................................................................................................................................  _a  

    �� IS7Mh �	�	 ��	 ��q
� �� ��
/ �	�	 2:; ./ ����C
� ��./ �/.�� �� QZK I�
� ^.4  ^.4 ./ ���  

                  !
� ��/ QkK.  .........................................................................................................................................  _a 

 I��S7PP �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����Ju�� QkK �0� ./ �
�	� QZK q��-X ��.  ...........  aW  

 I��S7PS / AU/.� R ��� ��	 ���5 �	�	 �/ !e:� ����!
� ��/ QkK �0� ./ �
�	� QZK q��-X ��.  ........  aW  

 I��S7PV �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����Ju�� QkK �0� ./ �0� QZK q��-X ��.  ...............  aW  

 I��S7PW �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����!
� ��/ QkK �0� ./ �0� QZK q��-X ��  .............  a\  

 I��S7P\ �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����Ju�� QkK �0� ./ I�
� QZK q��-X ��  ...............  a\  

 I��S7P_ �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����!
� ��/ QkK �0� ./ I�
� QZK ��  ..........................  a\  

 I��S7Pa �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� �����0� ./ ^0.� QZK �� Ju�� QkK.  ...........................  a_  

 I��S7Ph �5/ AU/.� R ��� ��	 �� �	�	 �/ !e:� ����!
� ��/ QkK �0� ./ ^0.� QZK ��  ..........................  a_  

     I��S7S\ ./ �
�	� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( 2:; ./ YpH  !mC[ 0  

                   Ju�� QkK)g.L-1.(  ..............................................................................................................................  aa  

     I��S7S_  ��./ �
�	� �"H� QZK ���
� #�� ��0� ��	 Ju�� QkK)mg.g-1( 2:; ./ YpH  ��- 0  

                   l��)min(.  ..........................................................................................................................................  aa  

     I��S7Sa ./ �
�	� �"H� QZK #�� ��0� ��	 �� Ju�� QkK)mg.g-1( �
�	� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( Ju�� QkK !mC[ 0)g.L-1.(  .................................................................................................  aa  

     I��S7Sh ./ �
�	� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( �
G0� !mC[ 2:; ./ Y  

                   �
�	�)mg.L-1 ( !
� ��/ !mC[ 0)g.L-1.(  ............................................................................................  ah  

     I��S7Vb ./ �
�	� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( 2:; ./ YpH 0  ��-  

 

�	�
� 



١٣ 
 

                   l��)min.(  ..........................................................................................................................................  ah  

     I��S7VM ./ �0� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( 2:; ./ YpH  l�� ��- 0  

                 ) min.(  ....................................................................................................................................................  ah  

     I��S7VP ./ �0� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( QkK !mC[ 2:; ./ Y  

                 )g.L-1 ( l�� ��- 0)min.(  ...................................................................................................................  hb  

     I��S7VS ./ �0� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( �0� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( Ju�� QkK !mC[ 0)g.L-1.(  .................................................................................................  hb  

     I��S7VV ./ �0� �"H� QZK ���
� #�� ��0� ��	 ��/ QkK !
� ��)mg.g-1( 2:; ./ YpH  l�� ��- 0  

                 )min.(  .....................................................................................................................................................  hb  

     I��S7VW ./ �0� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( �0� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( l�� ��- 0)min.(  ...............................................................................................................  hM  

     I��S7V\ "H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK ./ �0� �)mg.g-1( �0� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( !mC[ 0)g.L-1.(  .....................................................................................................................  hM  

     I��S7V_ ./ �0� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( QkK !mC[ 2:; ./ Y  

                 )g.L-1 ( l�� ��- 0)min(.  ...................................................................................................................  hM  

     I��S7Va  ��./ I�
� �"H� QZK ���
� #�� ��0� ��	 Ju�� QkK)mg.g-1( I�
� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( l�� ��- 0)min.(  ...............................................................................................................  hP  

     I��S7Vh ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( QkK !mC[ 2:; ./ Y  

                 )g.L-1 (�� ��- 0 l)min.(  ...................................................................................................................  hP  

     I��S7Wb ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( 2:; ./ YpH  ��- 0 l��  

                 )min.(  .....................................................................................................................................................  hP  

     I��S7WM ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( I�
� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( l�� ��- 0)min.(  ...............................................................................................................  hS  

     I��S7WP ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( I�
� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( QkK !mC[ 0)g.L-1.(  ..........................................................................................................  hS  

     I��S7WS ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1(/ Y 2:; .pH  !mC[ 0  

                   QkK)g.L-1.(  ........................................................................................................................................  hS  

     I��S7WV ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( 2:; ./ YpH  l�� ��- 0  

                 )min.(  .....................................................................................................................................................  hV 

     I��S7WW ./ I�
� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1(./ Y  2:;pH  �
G0� !mC[ 0  

                  I�
� )mg.L-1.(  ......................................................................................................................................  hV  

     I��S7W\ ./ ^0.� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( 2:; ./ YpH  l�� ��- 0  

                 )min.(  .....................................................................................................................................................  hV  

     I��S7W_ ./ ^0.� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1(Y  QkK !mC[ 2:; ./  

 

�	�1L 



١٤ 
 

                 )g.L-1 ( l�� ��- 0)min.(  ...................................................................................................................  hW  

     I��S7Wa ./ ^0.� �"H� QZK ���
� #�� ��0� ��	 �� Ju�� QkK)mg.g-1( 2:; ./ YpH [ 0 QkK !mC  

                  )g.L-1(  ....................................................................................................................................................  hW  

     I��S7Wh ./ ^0.� �"H� QZK ���
� #�� ��0� ��	 ��Ju�� QkK )mg.g-1( ^0.� �
G0� !mC[ 2:; ./ Y  

                 )mg.L-1 ( QkK !mC[ 0)g.L-1.(  ..........................................................................................................  hW  

     I��S7\b ./ ^0.� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( QkK !mC[ 2:; ./ Y  

                 )g.L-1 ( l�� ��- 0)min.(  ...................................................................................................................  h\  

     I��S7\M  #�� ��0� ��	 ��./ ^0.� �"H� QZK ���
� !
� ��/ QkK)mg.g-1( 2:; ./ YpH  l�� ��- 0  

                 )min(  ......................................................................................................................................................  h\  

     I��S7\P ./ ^0.� �"H� QZK ���
� #�� ��0� ��	 �� !
� ��/ QkK)mg.g-1( 2:; ./ YpH  !mC[ 0  

                   QkK)g.L-1.(  ........................................................................................................................................  h\  

 I��S7\S G��.3 �/ZK ����� ��"��Ju�� QkK �0� ./ �
�	� o
.  ...................................................................  h_  

 I��S7\V Ju�� QkK �0� ./ �
�	� .
p �T�` �/ZK ����� ��"��  .................................................................  h_  

 I��S7\W !
� ��/ QkK �0� ./ �
�	� o
G��.3 �/ZK ����� ��"��.  ................................................................  h_  

 I��S7\\ !
� ��/ QkK �0� ./ �
�	� .
p �T�` �/ZK ����� ��"��.  .............................................................  ha  

 I��S7\_ /ZK ����� ��"��Ju�� QkK �0� ./ �0� o
G��.3 �.  .......................................................................  ha  

 I��S7\a Ju�� QkK �0� ./ �0� .
p �T�` �/ZK ����� ��"��.  ....................................................................  ha  

 I��S7\h !
� ��/ QkK �0� ./ �0� o
G��.3 �/ZK ����� ��"��.  ....................................................................  hh  

 I��S7_b !
� ��/ QkK �0� ./ �0� .
p �T�` �/ZK ����� ��"��  ..................................................................  hh  

 I��S7_M �.3 �/ZK ����� ��"��Ju�� QkK �0� ./ I�
� o
G�.  ......................................................................  hh  

 I��S7_P Ju�� QkK �0� ./ I�
� .
p �T�` �/ZK ����� ��"��.  ...................................................................  Mbb  

 I��S7_S !
� ��/ QkK �0� ./ I�
� o
G��.3 �/ZK ����� ��"��  ....................................................................  Mbb  

 I��S7_V !
� ��/ QkK �0� ./ I�
� .
p �T�` �/ZK ����� ��"��  .................................................................  Mbb  

 I��S7_W .3 �/ZK ����� ��"��Ju�� QkK �0� ./ ^0.� o
G��  .......................................................................  MbM  

 I��S7_\ Ju�� QkK �0� ./ ^0.� .
p �T�` �/ZK ����� ��"��.  ...................................................................  MbM  

 I��S7__ !
� ��/ QkK �0� ./ ^0.� o
G��.3 �/ZK ����� ��"��.  ...................................................................  MbM  

 I��S7_a !
� ��/ QkK �0� ./ ^0.� �/ZK ����� ��"��  ................................................................................  MbP  

 

�	��� 



١٥ 
 

2��!� �%��   

�� ��  ..........................................................................................................................................................................  �"DF  

 J0�KM7M .39
�- ��� � �	 Q
�� A��C3 ���0�  .......................................................................................................  a  

 J0�KM7P �� !3� ��C3 � � 1�X Q:� �	 �� �������	 �  .............................................................................  h  

 J0�KM7S �:�� ��/ �	 �.
�k I/5 A��C3  ................................................................................................................  h  

 J0�KM7V A�	 K � ��/ �	 1�X q@� 0 ��0.8 A��C3  ..........................................................................................  Mb  

      J0�KM7W ����`X -�� �;�.1� �1/:� �	 .�
G ./ ^.4 �C
� 2:; ./ � ���.�Z� �	 �
C,� ��./ ��U�F 0��  

                   � 4� 4  .................................................................................................................................................  MM  

      J0�KM7\ �/ ��
/X ��./ 1/B83 ��� �
D+� �1/:� �	 .�
G ./ ^.4 �C
� 2:; ./ ��
�
� .F�� -�� 	0�;  

                   �"H� s0�  ..........................................................................................................................................  MS  

 J0�KM7_ �X �e�.@� !mC[ 0 Q.� �0; ��U�F �1/:�  ......................................................................................  MV  

K J0�M7a �X �e�.@� !mC[ 0 �
�	� �0; ��U�F �1/:�  ...................................................................................  MV  

 J0�KM7h �u G ����X �/ | /.� 2�U� 0 ���� 0 1/B83 -� 9
T�� A��C3 �
D+� ��  ...........................................  M\  

 J0�KP7M �T��	��� �	D��� ��  ...........................................................................................................................  Sh  

 J0�KP7P ���� QZK .��0.��}�� 	.��� *��.�  ....................................................................................................  Sh  

 J0�KP7S !
� ��/ QkK 0	 A��k ��� �F�	 Ju�� 0  ............................................................................................  Vb  

 J0�KP7V ��� �	D��� 9
T�� A��C3 �1��� A+,��  ..........................................................................................  Vb  

 J0�KS7M Ju�� 0 !
� ��/ ��
�
� �
G�X  ..................................................................................................................  VV  

 J0�KS7P Ju�� 0 !
� ��/ ����
3 A
F +�.........................................................................................................  VV  

      J0�KS7S  0 9
T�� A��C3 �
:�0��
� !
GB; Q.yCF; !/ipH Q �� R0.�  � � !mC[ 0	 �	 ���Z4  

                  W  0MPW �C
�.�
G ./ ^.4.  ..........................................................................................................................  Va  

 J0�KS7V .������ 
�� ��./ Y.����� .� -� 2��� �	0�"� 0 �I�
� 0 �
�	� YQ.� ��  .....................................  Va  

 J0�KS7W .������0� � 
�� ��./ Y.����� .� -� 2��� �	0�"� 0 �  ......................................................................  Vh  

 J0�KS7\ .�����^0.� � 
�� ��./ Y.����� .� -� 2��� �	0�"� 0 �.  ...................................................................  Vh  

 J0�KS7_ q
� 0 �/.�� .�	@� QkK ^.4 ./ Q.� QZK ���
� ��� ��
/Ju�� 0 !
� ��/ ��  ..............................  Wb  

      J0�KS7MP 2�.8���@� Y���.T�� �� ��t  0p 9
�,� J�� ��./ YQ.� � 
�� ^.� *� � ��� �	- ���3�  

                     Minitab  ..............................................................................................................................................  WM  

      J0�KS7MS 2�.8@� Y���.T�� ����� ��t  0p 9
�,� J�� ��./ Y�
�	� � 
�� ^.� *� � ��� �	-  ���3�  

                    Minitab  ...............................................................................................................................................  WP  

      J0�KS7MV 2�.8���@� Y���.T�� �� ��t  0p 9
�,� J�� ��./ Y�0� � 
�� ^.� *� � ��� �	-  ���3�  

                    Minitab  ...............................................................................................................................................  WP  

      J0�KS7MW 2�.8�� �����@� Y���.T ��t  0p 9
�,� J�� ��./ YI�
� � 
�� ^.� *� � ��� �	-  ���3�  

                    Minitab.  ..............................................................................................................................................  WS  

      J0�KS7M\ 2�.8���@� Y���.T�� �� ��t  0p 9
�,� J�� ��./ Y^0.� � 
�� ^.� *� � ��� �	-  ���3�  

 

�	��� 



١٦ 
 

                   Minitab  ................................................................................................................................................  WV  

      J0�KS7M_ �J�2:� �8�� �� � 
�� �"H� QZK ��./ ��� !
� ��/ QkK 0	 �0� ./ dC�,� ��  

                    Ju��0  ...................................................................................................................................................  WW  

 J0�KS7Ma �	�	 r����0 �
G�XJu�� QkK �0� ./ Q.� �"H� QZK ��./ ��� �p��� J�� ��.  .........................  W\  

 J0�KS7Mh �	�	 r����0 �
G�X �"H� QZK ��./ ��� �p��� J�� ��!
� ��/ QkK �0� ./ Q.�  ........................  W\  

      J0�KS7Pa 2�.8���@� Y���.T�� �� ��t  0p 9
�,� J�� ��./ YQ.� � 
�� *� � ���K ��� �	-  

                     ^.�  ���3�.Minitab.  .............................................................................................................................  W_  

      J0�KS7Ph 2�.8���@� Y���.T�� �� ��t  0p 9
�,� J�� ��./ Y�
�	� � 
�� ���K ��� �	-  *� �  

                     ^.�  ���3�Minitab..  .............................................................................................................................  W_  

      J0�KS7Sb 2�.8���@� Y���.T�� �� ��t  0p 9
�,� J�� ��./ Y^0.� � 
��  *� � ���K ��� �	-  

                     ^.�  ���3�Minitab................................................................................................................................  W_  

      J0�KS7SM 2�.8���@� Y���.T�� �� ��t  0p  ��./ Y�0� � 
��9
�,� J��  *� � ���K ��� �	-  

                     ^.�  ���3�.Minitab  ..............................................................................................................................  Wa  

      J0�KS7SP 2�.8���@� Y���.T�� �� ��t  0p  *� � ���K ��� �	- 9
�,� J�� ��./ YI�
� � 
��  

                     ^.�  ���3�Minitab................................................................................................................................  Wa  

      J0�KS7SS J��2:� ���K �8�� �� �./ ���� 
�� �"H� QZK � QkK 0	 �0� ./ dC�,� ��  

                     Ju��0 !
� ��/  ......................................................................................................................................  Wh  

 J0�KS7SV �	�	 r����0 �
G�XJu�� QkK �0� ./ Q.� �"H� QZK ��./ ���K ��� �p��� J�� ��.................  Wh  

 J0�KS7SW �	�	 r����0 �
G�XK �0� ./ Q.� �"H� QZK ��./ ���K ��� �p��� J�� ��!
� ��/ Qk  .............  \b  

 J0�KS7VV ��
1/ .����� �-�� � �"H� QZK ./ .i � ��Ju�� 0 !
� ��/ �0� ./ ��C3 ��  ..............................  \S  

J0�KS7VW ��� 2:� �/.�� #�� 0 ���3� ^.� *� � ��� ��
/ q
� ��
1/ #��.  ......................................................  \V  

 J0�KS7V\ A0D�� �1/kK �0� ./ dC�,� ��C3 �1� � QZK �F�	 9
/ �:�@�.  ................................................  \W  

 J0�KS7V_ �f /.� �� }/X �u.�� 0 1� 
�� ��
� }/X 0 ��C3 � � RU�  ..................................................................  \\  

 J0�KS7Va ��U�F �1/:� -� 9
T�� ��C3 �1� � QZK  ........................................................................................  \_  

 J0�KS7Vh ��"�� �/ | /.� A�Bf�� 
�� �/ZK ^.�0��� ��Ju�� 0 !
� ��/ QkK 0	 �0� ./ �  .....................  \h  

 J0�KS7a q
� 0 �/.�� .�	@�  QZK ���
� ��� ��
/QkK ^.4 ./ �
�	�Ju�� 0 !
� ��/ ��  ............................  _P  

 J0�KS7h q
� 0 �/.�� .�	@� Ju�� 0 !
� ��/ �1/kK ^.4 ./ �0� QZK ���
� ��� ��
/.  ..................................  _S  

 J0�KS7Mb q
� 0 �/.�� .�	@� Ju�� 0 !
� ��/ �1/kK ^.4 ./ I�
� QZK ���
� ��� ��
/.  ...............................  _V  

 J0�KS7MM q
� 0 �/.�� .�	@� 
� ��� ��
/Ju0��
� 0 !
� ��/ �1/kK ^.4 ./ ^0.� QZK ���.  .........................  _W  

 J0�KS7Pb �	�	 r����0 �
G�XJu�� QkK �0� ./ �
�	� �"H� QZK ��./ ��� �p��� J�� ��.  .......................  _h  

 J0�KS7PM �	�	 r����0 �
G�X!
� ��/ QkK �0� ./ �
�	� �"H� QZK ��./ ��� �p��� J�� ��.  ....................  _h  

 J0�KS7PP ���0 �
G�X�	�	 r�Ju�� QkK �0� ./ �0� �"H� QZK ��./ ��� �p��� J�� ��.  ...........................  _h  

 J0�KS7PS �	�	 r����0 �
G�X!
� ��/ QkK �0� ./ �0� �"H� QZK ��./ ��� �p��� J�� ��  .........................  ab  

 J0�KS7PV �	�	 r����0 �
G�XJu�� QkK �0�./ I�
� �"H� QZK ��./ ��� �p��� J�� ��  ............................  ab  

 

��D� 



١٧ 
 

 J0�KS7PW �X�	�	 r����0 �
G!
� ��/ QkK �0� ./ I�
� �"H� QZK ��./ ��� �p��� J�� ��  ........................  ab  

 J0�KS7P\ �	�	 r����0 �
G�XJu�� QkK �0� ./ ^0.� �"H� QZK ��./ ��� �p��� J�� ��.  .........................  aM  

 J0�KS7P_ �	�	 r����0 �
G�X!
� ��/ QkK �0� ./ ^0.� �"H� QZK ��./ ��� �p��� J�� ��  ........................  aM  

 J0�KS7S\ �	�	 r����0 �
G�XJu�� QkK �0� ./ �
�	� �"H� QZK ��./ ���K ��� �p��� J�� ��  ..............  aP  

 J0�KS7S_ �	�	 r����0 �
G�X!
� ��/ QkK �0� ./ �
�	� �"H� QZK ��./ ���K ��� �p��� J�� ��.  ..........  aP  

 J0�KS7Sa �	�	 r����0 �
G�X QZK ��./ ���K ��� �p��� J�� ��Ju�� QkK �0� ./ �0� �"H�.  .................  aP  

 J0�KS7Sh �	�	 r����0 �
G�X!
� ��/ QkK �0� ./ �0� �"H� QZK ��./ ���K ��� �p��� J�� ��  ...............  aS  

 J0�KS7Vb �	�	 r����0 �
G�XJu�� QkK �0� ./ I�
� �"H� QZK ��./ ���K ��� �p��� J�� ��.  ................  aS  

 J0�KS7VM �	�	 r����0 �
G�XJ�� �� !
� ��/ QkK �0� ./ I�
� �"H� QZK ��./ ���K ��� �p���.  .............  aS  

 J0�KS7VP �	�	 r����0 �
G�XJu�� QkK �0� ./ ^0.� �"H� QZK ��./ ���K ��� �p��� J�� ��.  ................  aV  

 J0�KS7VS �	�	 r����0 �
G�X!
� ��/ QkK �0� ./ ^0.� �"H� QZK ��./ ���K ��� �p��� J�� ��  ..............  aV 

 

���� 



  

  

  

  

  

  

  

  

  

  

  

�!�5H 

 �	.� 	��� ���- A�	 K � A
; ��./ �.�Z�� ��.eK 0 ����� A`B��� ��U�F �1/:� �	 9
T�� ��C3 �1� � � y;

!�� . ~�.,��� 0 ��
�
� O��F Y�-� .�� K Y�-� �.f/ Y�
�0.��G� Y�u� G�� Y� 
���
�� G4 Y���/X O��F Q:�

 �; -� .�`/ .�	@� �0; �	U�����`X -���� �0� 0 I�
� Y^0.� Y�
�	�YQ.� .
m� �����/ . �C�K -� �	�U�� �1�0�

 9�.���X�� -� ��� �� !�� ��3� �� �/ O��F 9�� Q:� �
D+� � m�� �/ �.
[ 0 � � J	e� Y�	0.��G� 	@U�� Y��
�
� 2
�.�

1/kK ��� �/ �"H� QZK s0� -� �	D��� 1�0� 9�.� ��-�� 0!�� !�
5 ��-�� � .  �� 0	 -� �	D��� / q�0E� 9�� �	

 ��� xBF� !
� ��/ 0 !
� ��/ !�
5 ��-�� QkK)Ju�� (�� ��� ��C3 �1� � -� �� 1/:� `/ �
:/ QZK �F�	 / �� �

	 �� �
D+� . ��C3 � � �
G0� !mC[).�
G ./ ^.4 �C
�( QkK !mC[ Y).�
G ./ ^.4( YpH l�� ��- 0  -� QkK 0 ��� � QZK

.����� �C�K���:� �"H� QZK !
C/5 ./ ��Z4 .
i� �� ..����� �-� ��
1/ / 0 J�� ��3 �;�.f *� � � /�� ��

 ���3� ^.� -� �	D��� / #�� ��0� �-:G��Minitab �� ^��� . �	0�"��	 ��C3 � � �
G0� !mC[?  �$<?  Y.�
G ./ ^.4 �C
�

 QkK !mC[$  �%  Y.�
G ./ ^.4pH (  �'  l�� ��- 0$j  �<$j  ^.� �/ q��-X �;�.f ��./ 0 �� ��3.4 .m� �	 �@
5	

�� �	�	 ���3� .�� �� �0� ./ .�	@� 9�� 0 ��X !��/ ��
1/ .�	@� Y��� �;�.f �1�:� ^��� -� r� ��U�F �1/B83 ��

�� J��� . 9
T�� A��C3 -� ^��� .� QZK ��./ *� � J�� !"F 0 ���� J�� �� QkK �0� ./ANOVA �� ���./ .  

 QZK ���@� 2
�.� �/ ��
1/ *��.� �	 Ju�� 0 !
� ��/ QkK 0	 �0� ./ �
�	� � �>/n)  0'?  QkK ^.4 ./ ^.4 �C
�

��X !��/ !����	 �� ���@� 9�.��
/ ��C3 �1� � ^�� 9
/ �	 ��. �.��
/ �
:/ ���� � Ju�� QkK � � QZK �	 ��C3 ��

/ Y!
� ��/ / �:�@� �	 9
T���E�   2
�.� �/ �� ��C3 � � �� 9�� �� � "� �/ 	��	 ^0.� 0 �0� YI�
� ��./$/() Y?/<'  0

%/<) �� QZK !
� ��/ -� .��
/ ^.4 ./ ^.4 �C
���� .� � �"H� QZK 2
�.� �	 	 K � ���� cB��� �0� ./ ��C3 ��

� A0D�� �1/kK��� " QkK �G�:�.� ���� I
G	 �/)A�.D; ���(�0.4 Y �u.�� YQkK ���� �	 	 K � �C�� ��

�� ��
� }/X ��C3 � � RU� 0 �� }/X 	�-X��/ . 0	 .� ./ �
�	� 0 Q.� YJu�� ./ I�
� Y!
� ��/ QkK ./ �0� QZK

	.� !
Ue� o
G��.3 J�� -� QkKY 0� QZK �� !�� �G; �	 9�� 0	 .� ./ ^0.� 0 !
� ��/ ./ I�
� YJu�� QkK ./ �

!3� s-�./ .
p �T�` J�� ./ Ju�� 0 !
� ��/ QkK.  

�!�(� &��(�  

 YJ�� ��3 �;�.f Y�"H� QZK YQkK  �� Y���/X O��F Y9
T�� A��C3.
p �T�` Yo
G��.3  



٢ 
 

  

  

 
  

 FI 2��  

 ,=!A=� %��� J���= 

 

 

 

 

 

 

 

 

  

  

6KL ,=!A= 

 QX�� ��.�C� �� !�� Y� � ��	 ��L
q �1� .���.� 9�� �� �� Yu.��� 	 /. �� �	 X� �0	 ����L �� ���

 QX�� / 	.� ���� � �80U� !D�. �./� ��� +� ��� X -�� Y����0	 ����L -� ��e� 9�k 3�� � �/ !��� �K � ���� 9

�./ �� 	 �� ��. u.����K Y��T�9��� �	 .�/ l.��	  !��G
K 9���T��� �./� 	���� 	 K0 QX 0  �-0.��

��
./ � �3.F  K�� 0 1/ �	D���
-� �� /X O/��� !�� ]M[. 

�	 	 K � QX O/�� �- �.�
	0�; 9 (nj �
C
 � .�� C
� -� �� !�� 2U�� ��/ ���@� 9
-� q )' �F�	 Y�	 

5�
l �� 0 �	 / < �F�	 �
����� A� F �/ �  �	�J=,� ��.5 �		� ]P[. �/��.� 9
	 K � QX R ��� 2 ./ 0�� 

������ �- �.�
-� ��� 9 QX�� -�. �-
�����	0� Y� Y�	��L�Y .1�0 � G �U� O/��� .1� O�� K QX�Y 

�U�F� 0 -�0��� .��� -� $ QX I� �F�	�� 	 K � ./ 0�� �- �.�
�� 9 ���
� I��	��.  

/ ��� 9:@
� ��/� G�K�� .�1/ ��	0�"� �� ��� QX O/�� !
.���� 9�� �� ��� � 	.� ��	.  R 8 �

���
0 ! i�
. �	 QX ;
	+�5� A� YK����� 0 T��.3� C�!� !�� t8�0 r� ��� ./. / ��9 1K � �� J;� 

� �/�1G� !�U� 9� Y�- �.� QX O/��
�� 9 �.U� �	 	 /�� 0 .,����.5 2 �	�	Y � f �/� :/ ��
�� -� � ��� / 

�K ��."/� 0./0� QX ��� ��� ]S[. �	 @�
�1K l�Y ��X � ������	 f ��� J��� $)>j � $))j �
	B� 

 



٣ 
 

U�K
�	 !
-�  (/< �/ (/? �
C
.D� 	� Y��U� / �/
0	 -� q ./�./ ��
0 �� �	 �X Je�	 �/ ��
QX ���.� c.+� A�� 9 

)U�F c�+���Y .1�� 0 -�0���( �
� 0	 ./�./  �����U�  -�>jj �/ %jj .�� �-� �/ 2U��� .� �	 .D� ��3� J�� q

�!�� ��3]<  0V.[ ��
C�� ��� ��0	 9 U80
� !�f �� !�� 9� �
 Y�.5 ��	 QX c.+� / �/ �1K tH�
-� q > 

	.4 �G/ ./�./�!�� �� ]>[.  

� � ���� ��.
-� � �H@� .m� !C� �/ QX O/����� 3�.gK �.� I��
��Y 0	�� -� �	�0 � ��.5 � "� 4
.� 

�:��0 � ��C/��� �	 	 � �� � �� �.�-�� !�� ��� ����� �1K QX ��. �/ �0B� Y�	 ��- � ��.���- O� 

0 ���� s�/[ �
. �0 !�� !�� �� 4���/ ����� �	 � A� F ��:�- I+3�4
	.. �	 ��
	0�"� ��� O/�� !

I/5 QX �	 �	D��� �0��-�Y ���� � / D+�
QB83 �0 � Q:��� .1�� 0 �U�F� %j �F�	  c.+� QX

��� �	��� ��" �./� -�0�� c�+�� 	� � ��.5 �	D��� 	�	 0 -� ������� T��
�./ 9� ��
0 QX 9  �X J@���

4 CK
.� 	.� ]>  0W[.  

-� 3.f� �/ ��� !C� U�K
! 0 ���./ s.�:4�� �U�F �U� �� Y�� ��� 1
8@� ��� �./� -0� QX �/ -0� �	 

� �� ��3��� q���/ �0 ��; ��C/
U� � QB83
G � �
� 0 	��0 dC�,� �.f �/ "�
- *�� !:�	 � ./  �/ �K �

�� ���)) �F�	 ��� QX �� QB83 �-0
� I�  Y��	-/ �ZG�� !3�QB83 -� QX 9Y � �; 0 9���  q��

4	 GX� �X Y�	 � ����� �� ����/ �� ��. 	 e�� � �K� � QX���/ �	 � +� �/ ��0	�� G:����  q@�

�1�� ��� D����. / -:��� `X -� QX����� 0 / I�� �
��� �- 0 �	 �X �	D��� -�0��� ���� �  �; �

T��L
.� 	 e�� ��."/ �� QX 	�	 q�� ]< 0 ([.  

��� -� ����� 0 q�� � � cZ;
 GX ���4	� QB83� 0 Q:��Y  J	e� s0��� �M ����/  *� � ��

-��9�� ��
� � ��X 
� � � ^���� 	 �. � �+� ����� ��9 -� �� 4�90 � C��
D+� A
���@� �� 0�� 1�X  �/

��3� � m���cZ; ������ qY ���� 3 �� `/ �	UG��� �� �./� � -� �	D����	� � 9 � ���.3����. �/  �0B�

G � A�����
� ��-� 9�9	 � � �/ � � ����� �	 GX I�� � ������0�. �	 ��
�- 9
- AUGH� ���	� �	 

K � +���T��� -��9/ � 	� � ��-�� !�� ��� ^��� .� ]? 0 \[. ��� -� ��	� � 9 Y����� G p-
��P ����/ �/ 

� .m����� ��0�.3 �/ �K � /� � �	U�� 9��� � �	���.Y �	-/� �	 `/ .F�� cZ; T��
0 9 5
:/ !�
� �
�9Y 

�� -� �	D������ G p-
�./ !� � cZ;T�� .F�
-� 9 QB83D� �
��/ � ]_[.  

LKM #�)* B��
�  

6KM KL #�)*�G� �
�NO  

Q:��� T��� QB83 -� �G��� �T��	�� ����1/� ������� � :!G� �Y�  ���	��^�; Y� Y�

��
9��  ��eG��  �3.v 0��[ 0 ����}�X Q:� Y
��� �.
��� I ��� .Q:� �� ��� T���  tH� ^�� �	

.@� � ���e "�.1� �	 QX ���.� c.+� ���@� �/ ��:/ �X !mC[ 1�� 0 !�� �:�g� �

� .���� .��e� �	 �L �X -

�� O�K �0X� .1� Q:�� :� ^� �/T�� Q� .K�T�� Q:� ./ �0B� 	��	 �� ���	 �G�� ���@��  Q:�

                                                 
1 - Ion Exchange Method 
2 - Zeolitic Minerals 
3 - Indoor Sewage  


