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 1-2 �-(=  !�� .!
��� �O� �! 1	 �����! �2�C �
�� ��'9� 6�,~;3

 �� 1��H� ��� �-(=  !�� :�
�� ��3��;�) 1���9� �$A,� 12 
 !$/

 2 �(=  !�� ��OP) 6��F) 
�
�� ��;�) �! _���! �2�C �
�� ��'9� �

12 "�����2 '��! :�(=  !��  
U0)Recovery('-/ 5-��F) �
�� .

�3��;�) �� `� �3 �! _���! �2�C �
�� ��'9� 1	 G�$� 6�� 12

'�!�< 1W��&�  '/  !
��� �
�� �� �'��! G�$� 12.

 !�-� ��-;�) :�
�-� ��;�) �! �
�� "�����2 '��! 1W��&� ���2

 12 �
�� ��;�) 
 �(= o-2�
� �� 4-�)�) 12 �(=  !��  
U0��-) Z

'/  !�
���.

[(PP-PC)/300]× 100        ]�[

[(POM-PC)/120]× 100      ]�[

[(POM+P-POM)/300]× 100  ]Z[

PP:��;�) �! _���! �2�C �
�� ��'9�Z[[�
�� >�<$��� �2 >�< ���� 

PC:) �! _���! �2�C �
�� ��'9��'3�/ ��; 

POM : ) �! _���! �2�C �
�� ��'9��=  !�� ��;(�

POM+P :) �! _���! �2�C �
�� ��'9��2 �
�� ��; 1(=  !��  
U0�

 !�
�-�� �-2 .= �B'F� ���8� �� `� �3 �! �
�� +����� '��!

 '/ 1W��&� 12�K� o2�
� ��)21��'-9� _���! �2�C �
�� ��8

'/  !�! ���C o2�
� �! ��8� �� `� �3 �! �
�� .( 

<  ��'B� �
�� ��'9����$-� �!  '/ -��! !� !�
�-�� !�$-� 

�2��2�/�! G��W0 12 !$2 '��! ��L!$-	 �� 1-	 ��
�-� ��'9�

 ��  !
��� ��� 12 �
�< �2��2 '/����-��� >�<$-��	 �-2 >�-< 

!$2 .

 !�! b��!�--7 ���--2 >�--B �� �--3��!$;B �--�� 
 �--3 ��--3�����

Mstatc 
Excel 6�LB��� 1���9� ���2 
1,��! ',s .$��= �� �3 ��

6�B�!'/  !�
��� .

j<� � bK	(? 

 ��'B� G�%�K� ���2 ���  '/ ���< !�$-� �
�-< !$-	 
 �3

 �! 4�)�) 12  !�
���#
'8 ��3�
�"-��  '-/  !�! .�K-B .

��� `3= ��'9� 6�2 �3i/Z�-) Z/al�-� �-��n) '-��! 
 !�-	

��� 'B!$2 G
�
�� "��2 ����! �3.

� +����� 48$� �(=  !�� '��! `� .!
����,F �2�C �
�� ��!

 ��� 1;3 �! _���! '/ �3)#
'8 �.(�! +���-�� 6-�� 6�LB�-��

 �� +����=  �
! #$c��/��12��/������ �
�-� >�<$-��	 �2 >�<

!$2 .#!�-F� �-W��9) �
�-< !$-	 '��! `� .!
��� �L�! G��W0 12 

�� ����3 �! 6) )I;0 �)����B�� �-�� (j-0�2 6�LB�-�� �$-c 1-2 


�--� +���--�� ��'--9� 1--2 _��--�! �--2�C ����--��� >�--< �--2 
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��a 

��BO^.�VPK� �4/� ��	5(�& ���� ��&� ��� 
	� 

EC (dSm-1)
(1:5) 

PH 
(1:5) 

OC(%) ���	�� '��! P(%) 

�/le/ll/��l/ee�/�

��BO+.��o?	�3	4 ]/(�� T�	\ /5)� �&BF� ;	�)mg kg-1 (/� ��K2 �& p�CK	��. ���� ��� �� �	� 

���i���l���u���a���e���Z��������

Z/ei�/ee/e]/a�/�l/��/ZZ/]'3�/ ��;�) 

Z/��[ �/aei/a[a]i/al�/eai/eia]�(=  !�� ��;�) 

l/�[[ e/�[i �/l�]/�[l e/�el u/�ue ]/��i �/�Zl �
�� ��;�) 

Z/�ua �/�Ze �/��] �/�]e u/�eZ Z/��i �/�el u/��Z ��;�)2 �
�� 1�(=  !��  
U0 

'/ >�<$��	 .��� �! +����� 6�� ��'9� ��-3 �-2 5-���� ��3

 �<f�
 �� `� �3 ��� ��3 "/�'B �L��2 ..�K-B #
'-8 6-��

 �-2�C +���-�� �!  !�
�-�� !�$� �
�< !$	 �?�2 ���B��7  ',3!

 +��-��=  �
! .�-��7 �) _���! �2�C �
�� ��'9� 1A�U�)���

�
� (��'/�2.

�-2 �-(=  !�-� 
 �
�-� ��;�) 
! �3 �! �
�� "�����2 '��!

 .��� �2 �
�� "�����2 '��! G����n) 1�W(� !�	 �'�7 +3�	 .���

 ���! !$	 ��  !�
��� �!)�(= EW,� (�
�-� ��-;�) �� �-�;	 ����2

)�B'F� EW,� (!$2)��/ �.('-��! G��-��n) �-L�! G��W0 12

EW,� ��  !�
��� �! �
�� "�����2 �B'-F� E-W,� �2 1���9� �! �(=

 !$2 .��� E2�) ��;	 .�� ?�;��� ��  '/ !��= �
�� 1	 "
< .�$)

 _��-�! �-2�C G�$-� 12  ��< ���2 ���K�2 G'� 12 �(= EW,�

 �� �C�2 'B�� .�;( 
 ���$W()��(!�2��-	 �! 1-	 '-B!�! .�KB

 �;B ���n) .��� �2 �
�� �;3��� �B�$�� ��3!$	 '-,	)#$-c �!

].'�B�2�$�  �� .(����;�-/ ��-3!$	 ��  !�
��� �! 1	 �(�� �!

 !�	 �'�7 +3�	 .��� �2 �
�� �;3��� .#$-c �! 6-�� �-2 .
���

 E-W,� �� ��K-�2 �-(= E-W,� �� �3��-� �
�-� ��'9� +����=  �
!

!$2 �B'F� .

�
�-� ��  !�
�-�� �! �
�-� "�����2 '��! : �
! ��'�2� �!

 = EW,� �� �)?�2 �B'F� !$2 �()��/�("�(U� �� �/�B 6�� 1	

�� �B'F� EW,� �?�2 !�$-� �! !$-8$� �
�-� 1	 �(�� �! '/�2

 �-� !��= ��-� �! Y��'-) 12 �(= !$-/ .+3�-	 �)!�-�� 4�-/

 G�-F(�\� �-��2 �! �-(= E2�-,� 12 "W�B �B'F� �
�� �;3���

 "��  '/ b���<)��.(��  !�
�-�� �! �
�-� "-�����2 '-��!

 �B'F� EW,� !�-	 �'-�7 +3�	 ��� �! "0�� 12 .�! �-2�9� �!

 !$-2 �-	 ����2 G����n) 6�� �(= EW,� ��  !�
��� . �
! .�-��7 �!

 +����=)�a[ �
� (�� ��;	 �B'F� EW,� �� �
�� "�����2 '��!

 !$-2 �(= EW,� . ��'-B� 6�-(
� �! �-(= !$-	 ��  !�
�-�� �! ��-�<

)��
� (126�LB��� �$ci/e�'��! 	 �
�� ��� �! �(=  !�� �

 ��%0 �2�C  �
! .�-��7 �! 1-	 !$2 ���<)�a[�
� (1-2i/ZZ

'��� '��! .+3
f7 ���2 6���-�B �! 1-	 "��  !�! .�KB �3

 �� �
�-� �!�-�� ��'-9� �(= !�$� 
 �3��< ����92 1��J) 1����

 �-� !��= ��� �! G�W�	�) 6�� !$-/)�l.(`��,�-� 1-F(�\� �!

!��= �� �! �
�� ����� !�-	 "����! ���! !$	 1	 �����C ��3

 .
����� 
 6�B�3 'B!$2)�a(`-� �-7 �! 1	 'B!�! .�KB ��-�

+,	�
 1�(
� E��� ��3i[G'-� �! #$-�&� �
�-� '��! �e

!��= .= �7 �! 
  '/ !��= ��� �! "0�� ��-� 1-2 �
�-� ����

�� ',	 #$�&� !!�< .

.��� �! �! �2 �(=  !�� ��OP) G
�
�� ��3 �
�-� "�����2 '�

 �,F� rU��� ����! !$2 ��! .6�-2 1�-��� �!a�-) u[6-�� �
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y = -0.059 x + 44.57
R2 = 0.75
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T6 ^.)� J�	K�	� BI�� /��q2 ;�o?	�� /5)� 
	��	��2 �� �	�� 	� /5)P(D� /5)� ��%. ��	� ��8�)P+OM(

�� �
�-� "-�����2 '��! 6�LB��� �$c 12 
 !$2 �)!��� ��OP)�i

!�! +����� '��! ..�-�� �! ��OP-) 6�� ��-3][
�a[1-2 �
� 

12 4�)�)i/a
l/�[!�	 �'�7 +3�	 '��! )��/�.(

!
��� �(=  !�� G
�
�� ��OP) �� ��� 12  '/  �-�(! 12 'B�$)

 12 .��� #$c �! .= 1��J) ���B�<��
���� 1���
 '/�2 �3 .6-�� ��

 4�	�) 1��J) 'B
� ����2 "�8 �-� ��-� �! �-(= ��3 '-B�$)

 '/�2 ',�!$� .1��-�
 1-2 .= 1-��J) ��� 12 �(=  !�� .!
��� �2

���B�<��
���� �� ��V= �@�B� 
 62�	 EW,� .�$,0 12 �3 !!�< .�!

4�	�) :1��J) 1���� 6����B 
 �3'-,C '-,B�� #$-�&� �(= ��3

 �-� +���-�� ��-� #$-�&� �! �-(= ��3'��� '-2��)Z�.(6-��

4�	�) �� �3 12 �
�� �;3��� +����� �! ',B�$) �,��L��-8 1���


 .$� �2 �B$�B= �-�� �
� G�
�-�$)�� ��3 .!�-J�� :RS-8 ��-3

 = ��3'��	�  ',,	 RS8 m$\� �
� �2 +/$7 >$�,��$(= 
 63

 G�,2�	 
.$� �2 h��X;	 !�J�� :�3 ����	 
 >$�,��$(= :63= ��3

 ',/�2 �O$� .m$\-� �
� RS-8 �2 �(= ��3'��� �L�! r�c ��

 E-�! 
  '-/ G��T �-
,� ��-2 ��'9� +����� j0�2  ',,	 RS8

 �� +����� �� �B$�B= '-,3!)�l.(6-�� '-�($) .�-�� "-/S< �-2

4�	�) � 1��J) �O� �! �3 �-�B= 1��J) 
  !�	 �'�7 +3�	 1�(
�  !� 
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T6 +.gNO �� /5)� �&BF� /��q2 ;�o?	��NaCl-NaOH /5)� 
	��	��2 �� �	�� 	� )P(� /5)� >D�%. ��	� ��8�)P+OM ( �

�%. ��	�)OM(

�� +����� '2�� .�� 6���2�,2 �-�� �c �(=  !�� ��O�) +3�	 .�$) .

"/�! ��A�B� �
�� �;3��� �2 �� .

�-,F� +����� 48$� �(=  !�� '��! `� .!
��� �
�-� ��!

 |�8 �!NaCl-NaOH ��� 1;3 �! '/ �3)��-/ Z.(�'-��!

 � �! 1	  '/  !
��� �
�� �� ��-;�) �! "-�� 1���< ���C |�8 6�

 !$2 �
�� ��;�) �� ��K�2 ����2 �(=  !�� .+3
f-7 ���2 �-�B �-3

 �� .�KB ��'-9� +���-�� j0�2 ��� 12 �(=  !�� .!
��� 1	 '3!

��/ �-� ��-� �! �
�� �3��� ��3 !$-/)�[.(+���-�� 1-�W(�

 �L��2 ��B= �
�� ��'9� 12 �(= !�$� ��  !�
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�� �;3��� 

1B$< 12 !��! �-(= ����92 .!
��� 1	 ��)�-��! 
 �3�-�< (����!

 �� +�2Z/[+���-�� 
 �
�-� RS8 +3�	 j0�2 �
�� '��! 

�� .= �;3��� 'B$/ .4�	�) :�2�9� �! �� �-�;	 ����! �-(= ��3

Z/[) ����! �
�� '��! P!$2 ',3�$� h�0 ��O .RS-8 "���k

 �! �(= ����92 �2
���� 1��J) �2 ��� �
���� ���n) ��� '-,	

 .= w$-B 
 �-(= !�$-� ��'-9� 1-2 ���n) 6�� �LB$Ls 
 ��'9� 1	

!��! �L��2)Zi.(+3
f7 �� �L�! ���2 1,��� 6�� �! .�K-B �3

��  '/ d������ ���! ��3!$	 �� 1	 �($�&� �(= !�$� 1	 ',3!

 ��  !�
�-�� 1-	 �(�-� �! ',�/�'B �
�� RS8 �2 ���OP) :'B!$2

 �2 �W� ��3!$	 12 �
�� RS8 +3�	 +����� j0�2 ��� 1���


 '�!�< �
�� �;3���)�i.(��'-9� 
 �-(= G�W�	�) w$B 6���2�,2

 �� ��B= �
�� '/�2 �O�� ��� �! �
�� �;3��� �2 'B�$) .6-�� �!

 ��?�-2 ���-B��7 �� I-�9&) 6�� �!  '/  !�
��� �
�< !$	 1,���

!$2 ��!�$��2 _���! �2�C �
�� 6��P) "�8.

�-,F� +3�-	 j-0�2 �
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��� ��!
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� ���!
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�� 
 �
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U0 '-���B "-�! .��

�� "�8 6�� =  !�-� 1-��J) �$-L(� 12 .�$) �-2 .= ��OP-) 
 �-(

!$;B 18$) �
�� �;3��� +����� .

�-� .�KB Y���B ����-C�2 �-2 �?�-;��� �-(= 62�-	 1-	 '-,3!

h��X;	 ��OP) ��� #$�&� ��� 12 �� .= ���� !��= :�
�� �2 ���3

 �� ���C '3! .|�8 �! �
�� ��'9� +�����CBD �� 6�� '��� 'B�$)

 '/�2 4�\� .h��X;	 ���K) �-�� �(= ��3�)Organic-metal ( �-2

 h��X-;	 1�;8 �� �
�� �! ���-�	 
 >$-�,�$(= :6-3= �-(= ��-3

 ��7��-/ 
 .$�-,�2�� o-�$) �B�$-�� ��3!$	 ��  !�
���)Ze(


`��� 
 ��7��/)Zu("��  '/ b���< ��B .

6-3= ��3'��	� �2 {�W)�� �! �
�� '��!)|�-8CBD ( �!

 ��� 1;3 �! �(=  !�� ��;�) �� ��;	 �3!$2 �
�� ��;�) .6�LB�-��

 ���2 .=i�! +����= !�$� ��� ��/e"��  '/  !�! .�KB .

�
�-� RS8 �� >$�,��$(= 
 63= �2 �(= G�W�	�) .'/ h��X;	 
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T6 d.gNO �� /5)� �&BF� /��q2 ;�o?	�� CBD /5)� 
	��	��2 �� �	�� 	�)P(D� /5)� >��	� ��8� �%.)P+OM ( �%. ��	� �)OM(

�-� "-FB�;� �-��,0 6-�� ��3'��-	� m$\-� �
� '-,	)�i.(

�� 6���2�,2 ��  '-/ !��= �
�-� RS8 �� �(= !�$� 1	 "
< .�$)

 >$--�,�$(= 
 6--3= ��3'��--	� m$\--� �
� �--2 G�--W�	�) 6--��

 �
� �2 �(= G�W�	�) 1\��
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