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� �¯}Ã� +K" � 
�}Ä 4}�`q OK 
�P=� ��� �LX �#�}Ä Q" (P�#i �L�uP�X
R�� � �5W> K#�5X" ��-� 8�K#F" �. 
+"�." Q" Æ� P� OK �~#XO �L�W��� 
� ¯}Ã5�
���" D�E_�6 �4X" �KP�w |t� 
8E. KO�� j�a�� #. ,X#�5� 4�#ÇF L�B
	�u
�[ÄP� �}~" 4�$ ��#I.#5w ������� �O#�\ V���5XK U#X" P. �~#XO

�4X" �5qPz 3O�¼

��}u 
cJ ��}Ã6 
�¯}Ã5� 
�¯}Ã� 
�}Ä ��S"� L�}w!

��}~" ���$ ��#I.#5w 4XP�q�Ç� � �X L}> rŌ�6 � �L�K �. �~#XO ��" #. ��#�\$
Æ�w OK Pq"� r�\ �w �[ÄP� K��E� P5wK �#u$ od~ �. � L\ |¼#F �p=� �[ÄP�
�qPÃ� �"P. �L�K ,X#�� � L�XO �5XK �. �$ VÇÄ 
L�O"K �#zL��w ZXP2 �. �L�#XO
Q" V2 o~�� 3#q� {#X4XP�q�$ OK ��B
 4X" �L\ o�~'6 ��� �Pu OK �wo�~'6 ��"
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OK �#[�" �Q#>" � �[ÄP� +#�> Q" �O"RyX#1X #. "O Z�5� 	4X" �L\ �5W�"K r ���
�L�#XP. /#B �.7"P�� ���$

+K�̈" 3#e�dI� OK �w 4X" ��" L�$�� 4XK �. 4XP�q �$ Q" �w �L�p� j�e"
�4X" �L�$ �$ Pw!M ��� ] 	K"Ll.
 �u"PÃ~" oE5�~" �q

������� �O#�\ �Ä��=� Q"4X" �~#XO ����X ��P=� ��K �Pu Q" �IW� 4.#5w!
4.#5w )FP_� �Ä��=� ��" �"R>" Q" �`Ã. ��u �[ÄP� ��#I.#5w ZI. �L�#q ���=�z!

�L�"�KPw K#� ��K �Pu Q" "O ��t. � KO"K ��� {#X
ª ª ª

��FP~" ��FP~" �¯}~" �W.
L¯�X L�̄E� �}Ä ��W~"� ��}_~" � 
�}Ã� � #� �#W��" �}Ä �}t~#. �}Ä �N~" �}~L�E~"

����̈" P�J �.#E¼& � �~$ �}Ä � �=Ã~" � +PÃ~"
� 
L\#�. �$ P�. Q" �#-~#e ,}e � �#-m"O 4-mO �w �R�B P6o�P\ �w �"L. LÃ. �
��5W� |� ��~#Ã6 �}~" {#u �4X" �}Ä 4X" �$ OK 3PJ$ � #��K K�X �w �Ä#5� P6V�p�

����}Ã�� ��N~" � ���}Ã� ��N~"

«�"P̄~" �|�u � 
L�w�� �L�Q � �KP� � #��.#� � #��. �. 4-W� L�=� ��w OK |�#> � �~#Ä �
�{#.� |�Ã~" P�l. �}Ã~" � {�a �}Ã~" P�l.

�w �¯}Ã5� � �}Ã� +K" � �}Ä 4}�`q OK �"��}w L�B L�$ Pe#J OK ��Lt� ��P.#�.
�L���J 3#�}w ��" ¿�#> � 
L\#. �"�L�#q �$ Q" "O �L��"�J #6 LW���. L\#. �O�Pa
K#� P�J �#ÄK �. 9"O; � �~ �}~"Ppm � �L�uP�W̄~" �q�_̄~" L�F" �. L�E� 8�K#F �̈" �"L̄J
�}~"� � +#. �X P. 4J#X + ±�-� � K#�� �#� ��}Ã¯5~" +"K$ �q ��Ã¯�~" C#5p� "O �$ � KO"K

� � +§#�~" �WF �L�Ä

�$ ,}e � �}Ä 4}�`q OK � � +#.


�}Ã� +"K$ OK ��+#.
��}Ã5� +"K$ OK ��+#.

�+#.
�$,}e � �}Ä4}�`q OK
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� ��Ç~" 45-�& � �#�~" 4}-u 9+ ��; �-¯�e #��� �p�#e 4�#Çq )aO& +#¼& P�9Ç~" 8�l~"
� "�.P[q U#�~" #�. �}~" ¿p�q 9�#�~"; 4ÇW�& +K#>" #��� �p�#e 4�#Çq 
P�9Ç~" ,[Ã~"
Æ~Nq 
 ª��w 4-�6 �� ª�#� ÆW�6� �#Ã�u �� �PJ& �p�#e #��� +#¼& � "�ÄOQ � "�tX
� )X&OÆ~N. ¿qP� �~ �� |9� � �}Ä � �}Ãq �. �}~" ��9Ã. #� �Ãp� � �}~" ��K �q �tq �©� |9�
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�Wu �X 7LE� � 
�~#Ã6 �"LJ 3"M �. 4X" ��#u ��Lu �7LE� � ��Lu �4X" j�� �K

��~�L5X" � �O�Pa � ���L. �4X"
�Ç�$ |9� Æ\�. L�w ��}Ã� �}�� {�̄" �. � L\#-� ��}Ã6 �. ;#5E� �w 4X" �$ ���L.

�4X" �R> Q" Z�. |w � 4X" K�>�� 9 ;�w L�"�KPw ��}Ã� ���L. Vw ���
|9� 4J"L�" L�"�5� Æ\ �. ��}Ã� �$ OK "O �" Vp� #�" 
K�. ��}Ã6 �. ;#5E� �O�Pa

�3#X�WE� �. �}Ä
�Ea"� |��K �. #6 L5q" Ǣ\ �. Vp� Æ�Ç[6 Q" � ��}Ã6 �. L\#. ;#5E� �~�L5X"

� � �~�> |̄> � ��� �" �Lu � ¿�#¼ 3�-: �}Ä ��B KR�JP. �" Pe#J Q" Ǣ\ �$
��K�-� ��}Ã6 �. ;#5E� �K�. ���L. �}Ä ��� Pz!" V2

�}Ä,}e4}�`q OK
� "KOL̄~"��." Z��2 �. L�$ s[�K �. O�K �"O Q" �KP� �w L�w 4�"�O V�u �. P�9w!
#�6 ��w �"�L�$ 4pz ��"�L�$ 4>#F �B �. 4pz "KOL̄~"�." 9n" ��; � � ��Ä �}~"�aO
���� 4p�z ��"�L�$ Py�K �5>#F �. �� 4pz ��Q��#�. � �Ã}¼ � �"LJ {�XO 8�LF
��"O �}Ä ,}e OK �w Vw P� �w �K��Pq � �Ã}¼ � �"LJ {�XO �w �"L. 4pz "KOL̄~"�."
#�P2 �" �#aO �"P. Q" �#y5[�Pq � L�"KPz �#X$ �� P. 4[�. �"O �~#Ã6 �"LJ KO#1W.
YQP��$ �}Ä ,}e �"P. Q" #�OK ��#� #6 4X" �#�X$ � ���Q OK �w P� � L��"P5Wy.
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L�#���� ��OK � O#��K �#[�" Q" � 
L��"P-�l�2 �"P�z 7"P�� �#�~#Ä � �#�\ Q" �Ç�
�4qPz!"Pq 7"P�� Q" �#�6 �¯hF 4qPz!"Pq �w Vw P� �L�#��� �}Ä

�$ <©�©� �. K"P� � 
<©�©� �u#. � �}Ã5� � �~#Ä �L�"�Wu �X P. �#�KP� L�#�Pq�� Py�K �
�L\#-� �P�J �" OK �w 4X"

�$Pu�w ���� |9� �K��Pq � �Ã}¼ � �"LJ {�XO �w L�w 4�"�O �PÃ\" �X���." �
L�"�I� �$Pu�w ���� |9� � 
4X" Y�J �K P� �" �Ãe � ��. �w 4X" ;P6" |9� L�"�J
�#E�O |9� L�"�J �$Pu �w sq#�� |9� � �KO"L� ��. #�" Y�J �" �Ãe 4X" �"�P�: |9�

4X" |h�F |9� L�"�I� �$Pu �w sq#�� |9� � �4X" H}6 �" �Ãe � Y�J �" ��. �4X"

��Ãe �� � 4X" Y�J Z��. ��
��WF � L\#. �KPw �"��WF L�"�I. �}~" ��w Q" �qPF �wVw P� �L�#�Pq�� Py�K �

�L�W��� �K �Ç� "O
��qPF ��� � �qPF ��� �qPF o~" �4X" �qPF ��~"� ���z��� �

�w 4X" 4-W� �#�� �L�. �IX #. �"LJ �IX |`q �w 9+ ��; L�#�Pq�� Py�K
��L�. P. �"LJ |`q

� OL2 4�#�u OK KQ��#�. �$Pu #6 L�K ,5Ç� �. L�QPq �w Vw P� L�#�Pq�� Py�K
�#��K OK +#5q$ ��\�O Q" L\#. 3K#�Q �$ ��\�O �w L��w 4�"Pw O�� Q" �>#6 "O �" OK#�
� OK#� nPe Q" �6 L�B ��FP~" ��FP~" �}~" �W. L��y. |pe ��B �w 4XP-J OK �

�L�.#� ]�J Z6$ Q" L�\#. GQ�K sE5W� �w OL2
�L\#. +"PJ ��#J L��#� �$PuQ" L\#. �~#J �w ���OL�" �w �K��Pq Py�K

�~#Ä "PB V2L�5pz ��}Ä 4pz ��}Ä #� 4X" P5}a#q {#� �w L�L�XP2 "O P��>OQ�. �
{#�� 4Ãp�� �~#Ä �Ç�$ �"P. Q" 4pz �KKPz��� �}Ä KPz O"L~#� � KKPz�� O"L~#� KPz!


L�"K��� �}Ä 4}�`q O"L~#� � LX#�\��
�#-X#2 �O"K �#y� {#� Pz!" 4pz �{#� #� 4X" P6|a#q �}Ä �w L�L�XP2 ���ÇF Q" �
�4X" P�#i �#d}X � �#-X#2 �#�� rPq � K�\ �6 �#-X#2 �" ��"�I. �}Ä Pz!" � �\#. �$
#W. �" � �5[z O"�J ��"K#� ,-X �. �w R�RÄ #W. �" �w L�"�KO�$ �ÇF O�9�� OK �

�L��z PÄ#\ ��L\ R�RÄ �}Ä ,-X �. �w O"�J
L�5qO "Pq �"�\�z Q" Vw P� �#�\ OK �"��5�q K#5q" �5u�
L�5�qO #5�X�O ��. ��"Lz �. |t�Ä ^u#�� P��Q� �"P�W2
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L�5�qO #\K#�2 �̄P��Q� ���. L���[�"K �#��zK" Q #5��X�O
��; ��w 4X" �L�$ ;"PÃ� 8�LF OK �A�#�B 
4X" �"P-�l�2 3P�X �KPw ��}Ã6 �
��w L��K �5p� �#�X$ OK "O � ��W~"��}Ä P-�l�2 ���"P." � �Ã}¼ � �"LJ {�XO 9o~"
ÈOR. �>OK ��}Ã� �>OK �w KKPz�� ��}Ã� #> ��Q" � KPw�� ��}Ã6 "O �#�}W� {#pe"

�L\#. ,X#�� �4�W�>� L�#\ � K�\�� �L�"�J O�g ��" ��

#�" L�"�KPw {Q#� �$ ¿u� � OLu �#[�" 3P9w � �#wP\ �4¯�WF Q" �#�Q |�" �B Pz!" �4X"
��4X" ��L-F#¼ OK ��O "O �IX�

�+#.
�}Ã� +"K$ OK

�Ç~#>O �"� ©¿©-­6 ©" �Ç~ U#�~" ±�"̧ � � �Ã}¼ � �}~" {�XO {#u 
�OL «I~" L�ÃX�." �Ä ��O
�(P�J "�¼�5X#q �w�6& "M#q ��L̄~" �q 
���¯tp5� ½O�̈" O#du& �� ��6'�

#� #�}Ä #. L�w 4��#t� #6 �w KQ��$ �$ �"P. Q" �}Ä �w Vw P� �w L�#�Pq�� Py�K
GQ�K OK "O �" �~#Ã6 �O#. 
L�O�$ �" �. ��O s}J #6 �Ç�$ �"P. Q" #� #�pX #. L�w 4~K#=�

�KQ"L�"
3P>" �. �$Pu��}Ã6 �B Pz!" 
L\#. "O �"LJ ��}Ã6 OK �" 4¯�� �w L�#. ��Lt� ��P.#�.
L\#. 3PJ$ +"�: �. �}Ã� Ph� ��B #�" �L�#\ "O �#�Q P�©� �5J��$ �$Pu� 
4X" j�P[�

�K�\ |¼#F �$ 4�Ã-6 �. #��K �#dF
�¼#Ä L��#�� +#�5>" ��}Ã6 Q" s}J �B Pz!" 
4X" 4�#pw ½Pq �KPw ��}Ã6 �w �"L.

�K�\cu#X �"Py�K Q" L��\ P\#-� �`Ã. Pz!" � �L��\
��̄�aP� 3#p¼ �. L\#. o_¯5� � �L��F r�J" �. L\#. s¯}I5� �w4X" �$ �}Ã� +K"
�­. ­+#5w OK �}Ä L\#-� �L��F r�J" "O �~#Ä ��B 4pz �w �p�}J ���'� Q" 4X" |t�
OK � KO"K QRÃ� 3O�¼ �. "O K�J �}Ä 3R̄Ä �"P. 9+ ��; Q" �w L�#. � 
�" ���X OK �w!
�}Ä �w L\#. ¿a"�5� ��Ã� �. � L�w Q"P5F" V�WJ �#�O#w Q" � L��� �Lu �Ã��\ ¿a"��
OK � 
¿p6P� ��#Ç� OK �w KP�z O"Pu Z�. L\#. ¾pI�� �w �Ãa�� OK �4X" �"O#. {#9�
{#F OK � KP-�4-�� #6 L�Ç� L̄F Q" Q�#=6 cW. {#F OK �L�w4�#ÄO O���̈" P�J 3�#F
{�" KPw L�"�J N��}6 ��}Ã6 �w �.K" P� � �K�[� Pp�5� �Q" ¿-e #6 KO"K�y� {"L5Ä" ¾-u
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�L\#. +Pu" 4.#>" �. #6 L�w �}E5� �"L. "O K�J
� 4X" ;"R� �O�PE� |pe ��" 4pz � KO�$ ,�-e Z�2 "O PW2 �KP� �w 4X" |t�
#�PJ Q�P�" �� 4pz ,�-e �KO�I� #�PJ #6 �#�Pq �5�.P6 "O �" �KO�J�� O#�W. #�PJ
#�PJ �w ��w4�� {�" #6 O�#�. "O �" "KPq �L�Ç� �L�#q ��Ç. Pz!" � KPw ��"�5� �" ¿�� �"�KO�J

�9L5q" ; L�p� #6 ��#�Pq "O �" �$ Q" LÃ. �O�I�
� �L�K #dJ Q" �[B 
KO"K QP5E� �ÄP\ 3"PÇ�� � ��#�� Q" "O K�J �}Ç. �w L�#. �
� �5qO #dJ Q" �#2 � �5qPz #dJ Q" 4XK � �5pz #dJ Q" �#.Q � �5p�\ #dJ Q" Y�z!
+#�5>" L\#. ���N� jP\ OK �w �X#-~ Q" � ��KPw �"PF Q" ;PJ � �KO�J �"PF Q" �Ç\
+O#\ ¿du Q" �KO"K �5X"O$ 4�X �. "O K�J P�#i � 
GPX � KOQ � Q"OK ��#> |9� L�#��
N��}6 #6 3#-�d� 9o~" ��; {#�Ã5X" � ���Pw �E�"O 4~"Q" � O#pi" �}u � ��E~ D�PW6 �

�L�w �" �. "L5u"
� 
L�Ç� Q�#=6 L̄F Q" KKPz o�Ä �. ;#5E� ��B � L�w ��}Ã6 sqO �. �Ç�$ Py�K +K"
+�B �. KO"K �"�6 {#�\�z 4XK �. #6 � 
L�Ç� +K" 4XK �. KPw �"�6 o��I6 �#.Q �. #6
�. � 
K�\ C�P=� #� L�Ç[. �w L�R� �Ãa�� �. L5q" ;#�5F" +�B �. ��B � 
L�Ç� +K"

��L�Pq$ K�J 3OLu L� �. �~#Ã6 �O#. �w L�R� ��O P. {#F ���
+#.O" 3#�#ÇF Q�O ��� �. L�w �IX ��q �A�#�B LXO R��6 �̄X �. N��}6 ��B �
O"�J �" �[B OK sWq � L�"O$�� �" �[B OK4�F�¼ � L��z�� �" P�. Q" 4~�K ���K
4~�� #6 L�w #�O K�J {#F �. �#�Ã~" s}d� "O �" Q�O �K #� Q�O Æ� ��t. OK � 
L�"KPz��
"O N��}6 ,\ OK � 
KKPy� |e#. Z��q � K�\ |�"Q |�dÃ6 �#�" �. UOK 4¯t[� � ��}Ã6
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