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��AA��
!��� ��a z�*XAA" 'AAH �� +!AA" AA&/)4 /AA[�.(
*AA
 '3#��AA^%�2�AAF �AA3��,AAH �AAF2�/AA%-Z��,F 
�,
	�,AAQ �#!2

>,AA%[�,AA3 �:�AA3* T�AAH �AAfH �AAJ #4,AA-f� !�AAF23�AA�!" �
S�P
-#AA0��AA$* �/AA& .�AA�,5� ���AAF2Ar-S-2,5,7,8 >!AA$ 

3#��AA^%�2�AA$* ��*� 8�)AA� )4 /AA[�(3  AA#!:)
AAn-? '�
!A3*!3 >!A$ b� �A$* �/A& z�*XA" 'AH �� +!A" )4 /A[�.(

*AA
 '3#��AA^%�2�AAF�AA3��,AAH �AAF2�,�*!" 
�,AA
  XAAJ!� �� �
�/AA%-Z��,F
�,
	�,AAQ �#!2>,AA%[ �� C!AA&��:�AA3*  /AA�* .

 �2�AA�,5� �� �AAF2Ar-S-3  Ar-S-2H!H �AA3 AA#��AA�� K
!
�a  ���AA$* ��*� 8�)AA� *� 'AAH �� +!AA" )4 /AA[�.(*AA
 '

\�3 �*/�� A3 ���,AH 2� /A%-Z��,F 
�,A
	�,AQ �#!2>,A%[ �� 
>,%[  6!A& �A$* �:�A3*  .:�P#8*,A5 3 �#��A^%�23,A9 �*�

AAA� 8�)AAA� �AAA�1%� NAAAJ���/AAAF� .N0AAA& ����AAA%�*� 2

"/AA%J*!Q��AA�,5� �� >!AA$  _AA� !}AA%.  � �AAF2AA:	!3P �
�AA��9� �*2�AA5� 
/AA& ��*� @.:�#X^H �AA^AA
AA&,]S �#5#]����

* �AA��9� � �AA	!3P2�5� �AA
 �AAF �AA��F 8/AA& 8�2AA&,]S #5�
,��TAA
*!AA3 �2:�P  >!AA$ �_AA� !AA`�%. #8*,AA5�AA$* .�AA3

� 4�AA5:G*AA
�AAF ��,AAH ��2�AA3 �:�AA3* *AA
 '3#��AA^%�2 � �AAF
��,AAAH2�,�*!" /AAA%-Z��,F 
�,AAA
� /AAA%-Z��,F  �
�,AAA
 �

	�,Q#!2��A$!"� �AJ /%:�AF ��AF2-Q !Q #:A#S�P  R
-#A0�
*
T�H �fH *� �F ��,H '#�$* ��*� �*!C !.

������������ ���H� 	% ���������� 
8,AA5%9� �*  �AA�1%� �(%AA$ 2�AAF�AA�1%��AAF28�AA$!"� )�AA3

 ���AA$!"� e/AA&  e*!AA#�H �AA3 �AA[,H (�*/AA=H��AA3 �AA�,5� 
�*/AA=H  �(%AA$ ��!AA9 z ��b��!AA9 z � �AA3 XAA#� �AA�,5� 

8 � �* �(%$ �A"� 2�F ���AJ 2* /A& �A&*�!3 �/A& 2��A$/�.
���AA�P �* _AAQ �AA�,5� 2��AA$ AAF 8*���AA��J �J!AA& MAA$,H �

��,��%#3 *!A32�2 � �>!A$ �_A� !A`�%. �
�#5#A&,]S �A
X^H 
�AA
X^H �5#AA& ��()AA
���P �AA3 'AAFP  8/AAZ#�,� �8*,AA5#:�P

 �/0)AA�*� ��5#AA& � !AA"2/�)AA� �AA$ �!	 ��()AA�*� +,AA-. 
4 /A[ �� �A��P �
�A:� �J /�/& 4�$�* 2�AF� b�/A& �A]*�* 

�$* .�A� 8�)� �
�:�F�A%�AJ /3#��A^%�2�_A� !}A%. �A$
2 �  >!AA$ ���AA�1%�AAF�AA"� 2� �AA$* �AA[,H NAA3�C 2*

)4 /[�.(�A�,5� �� _A� !}A%. 2*!A3 �/A& �A
X^H !
����-
�(%AA$ ��!AA9 2�AAF�:�AA3* ��,AAH �AA3 �AA%�*� ��(%AA$ 2�AAF2
NC*/AG �* �H*!##�H��!�J*/AG �AH ��� 8�)A� 'AH �� +!A" 

�AA�/AAF� .'AA
*3#��AA^%�2��,AAH �AA3 Y�AAZH�* �� /AA%-Z��,F 2

� 2!#	�,AAQ �AA
�,�AA$* .�* +*/AAJ !AAF�AA�,5�  � 2Ar-V-8 
 Ar-V-11 �:�AA3* 8 � �AA3 ���AAJ 2�AAF�AA"� 2��AA$ �AA3 �2*

 KAA#H!H����  ���� +!AA" _AA� �AA� 8�)AA� 'AAH �� /AAF�
)4 /AAA[�.('AAA
*3#��AAA^%�2��  �AAA�1%� �* �AAA1��  � �� 

8 � �A3 Y�ZH�* ���AJ 2�AF �A"� 2��A$ ��,AH �� 2* /A%-Z��,F 2
!#	�,AQ �
�,
� �A� �/A
� 2�,A& .�A�,5� �� >!A$ �An-?2

Ar-C-1 )4 /AA[q(�:�AA3* ��,AAH �AA3�AA3 !AA3*!3 ��(%AA$ 2�AAF
���AA$* 'AAH �� +!AA" .'AA
*3#��AA^%�2��,AAH !AA3 IAAZ1%� 2

���AA$!"� !#T�AAH �AAfH �AAJ ��,AA3 �AA
�,
�,�*!" /AA%-Z��,F
R#:#AA$!$ _�AA$* �AA:	!" �*!AAC RAA#:#-Q !Q .3#��AA^%�2

�A�,5� �� >!A$ 2\�3 2Ar-V-4 *!3 �A3 !A3a�� 'AH !A3 +!A"

ج

جج
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�-#.�5$*��,Q U
!J �2� ��W& ��*� R-� $�%&�,-3 �-^�8*!
* �$�%& ���J  � i�

�A$* �/A& �/F�)�)4 /A[�.('A
*3#��A^%�2XA#� �A3 8 � -
���AAJ 2�AAF�AA"� 2��AA$>,AA%[ 2* �AA$* �/AA& �/AA
� 6!AA& .

�AA�,5� �� 2 � �AAn-? �*/AA�� '
!:)AA#3��,AAH 2�AAF2��(%AA$ 
�:�AA3*  �AA�,5� �AA3 2Ar-C-6 �AA3 !AA3*!3 ��� 'AAH �� +!AA" 

�AA$* �/AA& z�*XAA" .'AA
*3#��AA^%�2�AA3��,AAH /AA%-Z��,F 2
2!#	�,AAQ �AA
�,
��*,AA�5F� ��*� �:#AA$!$ ���AA$!"� c

�AA$* ��*� �*!AAC !#T�AAH �AAfH *� /AAG*  'AA
* e�AA%3!J .'
!H\�AA3
�AAA�,5� �� 2 � �*/AAA�� 2Ar-V-13 )4 /AAA[r(bb� +!AAA" 

'AAH ���AA
�/�AA$* �/AA& .�� !}AA%. 'AA
* XAAJ!5H '
!:)AA#3
>,AA%[ �AA$* �/AA& z�*XAA" 6!AA& .8*,AA5#:�P3#��AA^%�2

�*� 8�)AA� �3,AA9 O�:Z�AA��AA$* �.�AA
X^H �� 8/AAZ#�,� 2�AAF
>,AA$� �5#AA&,]S�AAF2�AA��9� � !
��AA�� �(%AA$ ��!AA9  2*

 �* !AA:5J��AA� 8�)AA� *� 'AAH �� +!AA" /AAF� �AAJ ��AA� /AA�*,H
���)� ���AJ +/A. 2/A&�3 8/AZ#�,� 2��A$ .�A%�*�2e*!A#�H 

�,H �� !`�%.  2V,AW� 2�AF �A�1%� ���AJ 2�AF �A"� 2��A$ 2*
 4 /[ ��� a�/A�P /A�* .H�3 ��!A9 �5#A&,]S �
�A:� �A3 �A[,
 ��(%AA$3#��AA^%�22 �  >!AA$ �_AA� !AA`�%. �:�AA3*  �AA3 

8 � �A"� 2��A$ ���AJ 2�F C!A& >,A%[  >,A%[ 2*��A$* .
'#%�5F ��,AH �AF2�2V,AW� !An� �A1�� �* 2 � �>!A$ �_A� 

8*,AA5#:�P  3#��AA^%�2��*� 8�)AA����)AA� �AAJ /AA�* �,dAAG �* 2*
�AA��F ��,AAH �� �AA#� * �5#AA&,]S 2�AAF�AAF� 2�AA$* 2V,AAW .

��,AAH �� 8*,AA5#:�P �AA#�*!" 2-CAA#��
�2 �  >!AA$ �_AA�  
��,AAH �� '
!:)AA#3 2!#	�,AAQ �AA
�,
� /AA%-Z��,F 23#��AA^%�2

��*� 8�)� *�/�*.

 �-�9!`�%. �
�#5#&,]S �
X^H �
�:�Fe,Sb,Mo,Zn,Pb,Cu ��>,$��F2���9� � ��1%� 2*2$�!3 ��,� �.
%Fe Sb(ppm) Zn(ppm) Pb(ppm) Cu(ppm) ��,5� ���5& 

a/����i����Ar-S-1 
a/�����bia�Ar-S-2 
b/b���aba��� Ar-S-3 
�/����bb���a Ar-S-4 
�/��ia�b���Ar-S-5 
�/��aa�ba�iAr-S-6 
�/b����b�a�Ar-S-7 
�/��a�bbi��Ar-S-8 

83� J�%�*� �|�* 2/%J*!Q �%�*� �>  _� �"2���9� � �	!3P �� >!$ �"/%J*!Q ��1%� 2*.
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/-[�����5& ������3 �b�b E%$ ����$!"� �2��(�  2��$ ���J�Q�
,[2�F�� �
�#5#&,]S . . .ib

 �-�K�
X^H �
�:� 2!`�%. �
�#5#& Fe,Sb,Mo,Zn,Pb,Cu ��,5� 8 � �* �(%$ ��!9 2�F���J 2�F�"� 2��$4�5& 2* @?�* >!? .
%Fe Sb(ppm) Pb(ppm) Cu(ppm) Zn(ppm) ��,5� ���5& 
vvqvpq�vqv Ar-v-1 
v/rr�rpqtvqs Ar-v-2 
q/ut��pAr-v-3 
t/vrrpst �pp rqs Ar-v-4 
s/rquqq�pp�Ar-v-5 
�/vvuvq�pv�Ar-v-6 
s/rvrquru� ssAr-v-7 
v/vvvrs� rruu vss Ar-v-8 
q/utrrvqp pvAr-v-9 
�/vqvqs�rqAr-v-10 
p/vpv�vruu qpAr-v-11 
p/�qp�tv�vu� Ar-v-12 
�/usv�q vtp qq� Ar-v-13 

 �-�L!`�%. �
�#5#& �
X^H �
�:� Fe,Sb,Mo,Zn,Pb,Cu ��,5� ��,H �* �(%$ ��!9 2�F�F4�5& �(%$ 2@?�* >!?.
%Fe Sb(ppm) Pb(ppm) Cu(ppm) Zn(ppm) ��,5� ���5& 

p/rrur��ptsAr-C-1 

r/vtvvp�p�Ar-C-2 
�/ut�ruq�Ar-C-3 
s/vssvrr�Ar-C-4 
r/rvrvq�vv�p Ar-C-5 
s/rvvruvu� rus Ar-C-6 
t/vtvqpp�Ar-C-7 
qtruvp�tAr-C-8 

 �-�M�%�*� 2��,H �� !`�%. e*!#�H E%$ 2�F.
!}%. Cu ppm Pb ppm Zn ppm Sb ppm Fe%Mo ppm 
�n-? vr�Hvu� ��Hr���Hrus s�Hru�/u�Hq�* !:5Jv

 �-�N8 � �� !`�%. e*!#�H �%�*����J 2�F�"� 2��$2*.
!}%. Cu ppm Pb ppm Zn ppm Sb ppm Fe %Mo ppm 
�n-? ��Hrruu ��Hpst p�Hrqs p�Hqpq/u�Hp/��* !:5Jv

O�$�	% 
��%k �F/G*  /& �:W" �02��#'A$�%&���,AH *� �A�1%� �AF2

W�V,25.#�  I#5. �A5 A# J!H �A3 IA#A$* K#/2MA$* /G �AH 
0)AAH#��*� N/AA& �AAJ /AA�*
�/AA& 8�AA$!"� P//AA�* .��AA$!"��
-Q !Q#:#$ R#!:=
��A$!"� '���A$!"�  �S�P 
-A#A� � R#'

��$!"����!:�" �$* .��J���$24�5& �� e�,`  � �3 >!?
� *#,��T  �
� �/F�)� ���,& .��J���A$ 2� * A#N0A&  � �A3 �
*��,H �� 8�)	�F2��"�  ��1%� *2�
� �/��,& .��1%� �AF2

��J���A$2�A"� *2�A3 ��=	 A#$ �A#�-�A" U:�2�:�A3*  /A�* .

%�5F#���F '�AF2A&,]S #5�,��T A
 >!A$ �_A� !A`�%. �* �
:�P#>,$� �� 8*,5�F���F  �F2&,]S #5�� * #�_A� !`�%. �* �

 � �>!$2:�P  #��,H �� 8*,5�F2V,W� 2��5
�/A& 8� /A�* .�A3
 * �3 �[,H
'3#��^%�2����  �F
\�3 !2 >!A$ �_A� !A`�%. 

 �2����1%��F2�"� *2��J ���A$2A� �/A& �:� 8*,AH#�A^
 * �J �	!"
*�*� ��1%� '2���:Q #��J N���$ 2!`�%. 2NA�� 

 �  >!$ �_�2�"� g,� �* *2� /F*,& �3 �[,H �3 �J ��,3 
�!
* �$* '05�
��J '���$2�"� *2�3
$ R#_� U:�	�,Q#!2

� X�,� g,�#:��:�3* /&�3 :
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�-#.�5$*��,Q U
!J �2� ��W& ��*� R-� $�%&�,-3 �-^�8*!
* �$�%& ���J  � i�

1-��,H V,W��F2�#5. �5#I0FP�c-C#��
J!H �3 #$* K#/2�H
�*!" �3 �:�3*  M$* /G#],:#�F/2:%(� #�4�5& �� �*�  >!?

G�� >!?#@?�* �]t�vu.[
2-��$!"���F2-Q !Q ��!:�" #:A#A$!$ �R#S�P ��
-A#�� R

��1%�2,���$�!3�G��  #�2@?�* ]scvu.[
3-��J���$2� * #Q �#!
�J*  �#�F/2,��T 
e�,A` �A3 'FP �

G�� �� 8�)	*#�2@?�* ]vu�t[.
4-��J���$2�F2Q#!A
Q,0��J ��#!A
J\�� �� A# � �P �� A
  �

�J*#�F/2,��T 'FP 
�"� e�,` �3 �*2��,� ��1%� �� $�!3�
]vv[.
5-3#��^%�2�� !`�%. 
 >�!3* J���A��2 � �>!A$ �_A� 2�

>,AA%[�� �!AA��6!AA&  >!AA? ]t�vu [ � �>!AA$ �_AA�  2��
4�5&@?�* >!? .

6-��J �,dG ���A$2�A"� *2G�� �� ;A< A#�/A=� ��@A?�* 
�#�,3�)]�c�.[

*!3�%3
'��G�� ��W" 8*,H#�2�/=� �@?�* ��:9�A$ !An� �*2
�F�Z&�F2�
� ��#S,�,:2��J ����$ 2&,]S  #5�$ �3 A#U:�-

�F2	�,Q _� #!2� X�,� 4/� #:���J  �:&*� ���$2�A"� *2
* ��
� *� ��1%� '���J /%��5F 8*,H ���$2�F2�"� *2 ;A< 
:�P#8*,5 �3 �:�3*  *
$ '#���*� U:� .* e�AZT* �:Z�* A
 �A:W" '
�#�3 ��$�!3��F2C�#I�A&*�!3  !H �AF23A#A�5.  !:)�!AH

��*�.

�P�$	 
]�[� 2���AAAA� #8 8�AAAA�.AAAA&!H �#X
� 8�.�"�)AAAA�� AAAA��#'-

AA$�%&�������/��AAC�  'J/AAJ"AA�� 8����AA$ e*��)AA:�* �#'
$�%&��/=� e�	�):J*  ��,)J )�bii.(

]�[8����AA$ AA��#'AA$�%&���,)AAJ "�J!AA& AA:J*)e�	� 
&,]�S#5#��
8�:$* [#�0����,A�5[2IA-9 Ak#'"�vtt�c

vttr�z�*XAA" -5.AA#e���)AA:J*AA&,]S #5#��
"��AA�kz,
vuuuuu/v�)�� 'J/J ����,�P z�*X"��F2;< :�P#8*,A5 

�*!5F %$�P#[�':�(%H�R#�,X$ 
U��1%��� .
]a[AA�� 8����AA$#'AA$�%&��"	�)AA:J* �S !AAQ�AA&,]S �#5�

G��#�*2���9� � e�3,$� *28�%5$ _!5&�J"�)����.(
]�[AA�� 8����AA$#'AA$�%&��/AA=� e�	�)AA:J*  ���,)AAAJ 
"�)AA�� z�*XAA"AA�� #'AA$�%&�_�/AA=��a���/��AA�1%� 

;< ��):J* {!<  @?�*"�)�bi�.(

]i[� 8�#��=5AA& .{.�"8����AA$'#AA���AA$�%&  e�	�)AA:�* 
�,)A� ��/=�"e�	�)A:�* {!A< ��)A k �A�1%� 2@A?�*  

� ;< ��):�* {!<ia�fW` �)�bii(.
]�[U
!AAJ+ �,AAQ .{.~ e��=AA$ �.�"{!AA< �)AAF �Q �AA=��1� 

�AAA$�!3N#�AAA��:Q 2�AAAF ��/AAA=�'#AAA#=H  �AAA
,� * 2�AAAF 
�	�)AA:J* ���W:AA$* �AA3��*� �* 2�AAF��*,F�AA� �8,#AA$*!:�P �2* 

�5#AAA&,]SRAAA
X#	,]S  �� /AAAf� �� �)AAA�� 2������ /�
'�/�"�)�b�a(.

]�[!J
AA5�=AAA$ #��3P/2*!AAAF� .�"AAA	*!" !:Q�AAA$*!:�P �#�8,
��AAJ���AA$2AA&,]S  #5�>,AA%[ @AA?�* >!AA?"�Q �AA
8��AA���

$�%&��J�A�� /A&�* #'A$�%&���}A:C* 2A$ �!	 ��()A�*� ��
/�)�c����fW` )�b��(.

]��[A�;?�_"!A� .�"A	*!" !:Q�A$*!:�P �#��AJ �8,���AA$2 
&,]S#5�@A?�* 6!A& "�Q �A
8�A$�%&��J �A����A�� /A&�* #'

AA$�%&���}AA:C* 2AA$ �!	 ��()AA�*� ��/�)AA� c����fWAA` 
)�b��(.
]��[& ��*� R-�� ��W2!J �P 
�,Q U+.!F�An� �{2*.�"A��#'

$�%&���$!"� ����J ����A$ 2A&,]S  #5��!:�A" MA-�  �
AQ ��1%��],A[ �_A� c;A< 2	�,AQ #!28�:A$* ���A3P !F�A� 

3,%[ 8�$*!9�"���J �-^��$�%&�,-3  ��,)J .UF/AWF 4�$.
���5&�W` �f��b� �H�a�)�b��(.
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