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	 �
� �� �� �� �� ��� �� �� �� � � � � � �� � � � �
 !� "� #$ ! %$ �& '� � � �� �� ( !� � ! � )+* � �� � � � ( ! , � �� � �- �. � 0/ ( ! � �� !� !� � �$ !� 1 23 3 4

5 � ' �$ !6

& �� � � � #$ � �

( � � �� �� � � �

7 %-
" � � 8 !�

9 :

-; � 9 )

7 %-
" ( !� -% � # # � 8��

< � �-

� � )

=� � # � 8

" � � 8 !�

� � % � 8

-

$ �� - � )

=� � # � 8

" ( !� % � #-

# � 8�� :� -

> � � � )

=�� � # � 8

" ( !� % � #-

# � 8��

? � � & � � > !

=�� � # �� )

=� � # � 8

� . �� !�

@ �� � :� A � " ( !� -% � # # � 8��

:� A � � )

:� A �

" ( !� % � #-

# � 8�� � #-# A � � )

:� A � �

. �� !�

, � �� �-� - �

B� 9

C B 9

5

# � �� -

� � � 1 � > D�

0.637
(100)

1.96
(59)

2.61 3.6 2.747 (67) 1.408
(100)

6.485 (33) 3.736 (68) 4.234 (58) 3.79
(14)

3

C B 9

5

� �$ -# �� �� - � ! � 1

� > D�

2.677
(100)

5.213
(41)

45 14 5.123 (67) 3.93 13.212 (33) 9.711 (58) 10.774 (50) 3

E B 9 # � �� -

� � � 1 � > D�

23.9 21.069 (96) 25.903
(65)

24.245 (73)

E B 9 � �$ -# �� �� - � ! � 1

� > D�

44 61.253 (42) 82.267
(39)

70.359 (45)

F G # � �� � � � 7.95 7.79 7.216 (48) 8.5H �� � � �� �-' �. �� # � �� -

� � � 1 � > D�

541 (19) 1000

5 �� !� �

# � �� � � � 1

� > D�

0.003
(25)

0.002 0.004 (50) 0.016 (34) 0.005
(40)

0.001

5 �� !� �

� �$ # �� �� - -

� � � 1 � > D�

0.006
(58)

0.133 (50) 0.043 (26) 0.001

@ � A� � �

� �� !� �

# � �� � � � 1

� > D�

0.012 (31) 0.012 (31)

@ � A� � �

� �� !� �

� �$ # �� �� - -

� � � 1 � > D�

0.015 (38) 0.015 (38)

I�J # � �� � � � 1

� > D�

2.6 1.52 (23) 0.05
(27)

0.5
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&' 
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( 
 � � � �) 
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� �) 
 � �

� �) 


� � �� � �� -

� 
 � � * � -

� ) 
 � �

� �) 
 &

' 
 " � �
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 � �-


 �#

,- �

.0/ � � �� � -

� � " � � � 
21

� $ 34"

2.76 6 7.48 7.48 0.5

546 � 
 
� � # # 1

� $ 34"

0.006
(45)

0.011
(22)

0.003
(22)

0.118 0.118 0.006
(25)

0.001

546 � � �� � -

� � " � � �# 1

� $ 34"

0.01
(45)

0.051
(24)

0.016 0.188 0.19 0.19 0.001

7 8 � 
 
� � � �91

� $ 34"

0.007 (77) 0.027 (64) 0.01

7 8 � � �� � -

� � " � � � �1

� $ 34"

0.166 0.166 0.021 (15) 0.08 (61) 0.01

: � 
 
� � � �91

� $ 34"

0.232
(100)

0.232 (100) 0.017

: � � �� � -

� � " � � � �1

� $ 34"

0.951 (75) 0.951 (75) 0.017

NO3

� 
 
� -

� � 
1 � $ 34"

0.733
(34)

0.2 0.33 0.33 0.366 (10) 2.33
(38)

9

NO3 

� � �� � -

� � " � � � 
21

� $ 34"

2.458
(16)

0.707
(11)

9

NO2

� 
 
� -

� � 
1 � $ 34"

0.021
(29)

0.007
(11)

0.015 (43) 0.114 0.061 (50) 0.04 (31) 0.033 (55) 0.039 (43) 0.048
(49)

0.02

NO2

� � �� � -

� � " � � � 
21

� $ 34"

0.015
(33)

0.072 (36) 0.116 (50) 0.229 (32) 0.229 (27) 0.02

NH4

� 
 
� -

� � 
1 � $ 34"

0.212
(17)

0.384
(25)

0.04 0.568 (46) 0.057
(100)

1.261 (40) 1.758 (66) 1.72 (57) 0.18
(38)

0.39

NH4

� � �� � -

� � " � � � 
21

0.346
(67)

0.31 1.558 (46) 0.143
(100)

3.848 (33) 4.053 (68) 4.053 (57) 0.39
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	 �� �& �

$�� � � � �

� � 
 � �� -

� � � � �� -

� �� � �

$ � � � � �

� � 
 � �� -

� � � �

' �� �� � � 


$ � � � �& �

$�� � � � �

() � � 
 �

* � � � � �+ � � � 
 -� �� � � � �

� �+ � � �

� �+ �

� � 
 � �� -

� � � � , � -

� + � � �

� �+ � (

) � � 
 �

- � �  �-� �&

./ �

O2

� � � � � �10

�� ���

4.09 6.89 5.8 7.2 8.803 (21) 5.8 8.616 (54) 7.08 (23) 4

O2

�� � � -

� � � � � � �0

�� ���

4.09 4.1 3.3 6.819 (50) 5.301 (59) 4

2 � � � � � �10

�� ���

0.376
(26)

0.986
(11)

0.216

2 � � 	� � -

� � � � � � �0

�� ���

1.244
(25)

2.461
(11)

354 � � � � � �10

�� ���

0.032
(18)

0.044
(20)

0.065 0.5 0.5 0.01

354 � � 	� � -

� � � � � � �0

�� ���

0.07 0.128
(19)

0.01

67 � � � � � �10

�� ���

0.004 (50) 0.004 (50) 0.001

67 � � 	� � -

� � � � � � �0

�� ���

0.021 (50) 0.021 (50) 0.001

2 8 � � 	� � -

� � � � � � �0

�� ���

0.018
(15)

0.03

95: � � � -

� � �0 �� ���

9.871
(21)

940

95: � � 	� � -

� � � � � � �0

�� ���

25.02
(19)

940

6�; � � � � � �10

�� ���

61.768
(19)

610

6�; � � 	� � -

� � � � � � �0

132.952
(14)

610
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SO4

� � �  -

� � �10 � � ���

54.24
(18)

89.996
(50)

100

SO4

� � 	� � -

� � � � � � � 0

�� ���

105.86
(19)

538.299
(50)

100

23 � � �  � � �10

�� ���

67.435
(14)

300

23 � � 	� � -

� � � � � � � 0

�� ���

135.152
(14)

300

2�4 � � � � � � 0

�� ���

0.008 (18) 0.004 (53) 0.007 (31) 0.005
(14)

0.02

2�4 � � 	� � -

� � � � � � �0

�� ���

0.015 (60) 0.02 (42) 0.02

-�+ � � � � 
-

� 
 ( � � � � & &

396.859
(18)-�+ � � � � 
-

� 
 ( � � 	� � -

� � � � � �&

288.701
(39)

5 � 6 " � �� 
-

 + 	 " � � � �  -

� � �10 � � ���

1.256 0.8 0.59 (47) 0.193 0.093 (38) 0.15
(21)

0.05

5 � 6 " � �� 
-

 + 	 " � � � 	-

� � � � � � � � � 0

�� ���

4.963 5.57 1.58 1.26 (47) 1.26 0.384 (25) 0.05

- . � '

� � � � � � 0

�� ���

0.055
(14)

0.112 (19) 0.038 (66) 0.064 (48) 0.03
(21)

0.1

- . � ' � � 	-

� � � � � � � � � 0

0.176
(20)

0.105 (69) 0.1
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$ � � � �& �

$�� � � � �

() � � 
 �

* � � � � �+ � � � 
 -� �� � � � �

� �+ � � �

� �+ �

� � 
 � �� -� � � � , � -� + � � �

� �+ � (

) � � 
 �

- � �  �-� �&

./ �

H2

0 � � �  -� � �21 �� ��� 0.061 (10) 0

' � ( � # � � -� � � ( �3 �-� " ( � � � � -� � � 1 � � ���

118 37.37
(16)

46.6 841

' � ( � # � � -� � � ( �3 �-� " ( � � � 	� � -� � � � � � � 1

�� ���

118 119.738
(13)

160

*� � � � �

� � � � � � 1

�� ���

0.2

*� � � � �

� � 	� � � � � �-� � � 1 � � ���

1.5

*� �  ��

� � � � � � 1

�� ���

0.026 0.026

*� �  ��

� � 	� � � � � �-� � � 1 � � ���

0.042
(11)

0.16 0.16

*� � � 
� + � �-4 
 � � " � � � -� � �21 �� ���

0.616 (40) 0.616
(40)

*� � � 
� + � �-4 
 � � " � � 	-� � � � � � � � � 1

�� ���

2.147 (40) 2.147
(40)

5� �� �  �

� � � � � � 1

0.179 (20) 0.178
(15)

0.05
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$ � � � �& �

$�� � � � �

() � � 
 �

* � � � � �+ � � � 
 -� �� � � � �

� �+ � � �

� �+ �

� � 
 � �� -� � � � , � -� + � � �

� �+ � (

) � � 
 �

- � �  �-� �&

./ �

0� �� �  �

� � 	� � � � � �-� � �21 � � ���

0.49 (20) 0.496
(15)

0.05

3 
 �� �  �

� � � � � �21

�� ���

0.283 0.283 0.1

3 
 �� �  �

� � 	� � � � � �-

� � �21 � � ���

0.217 (50) 0.569
(20)

0.1

α� 45 0 4

� � � � � �61

�� ���

0.038 0.038 0.002 0.002 0.02

α� 45 0 4

� � 	� � � � � �-� � �1 � � ���

0.084 0.084 0.004 0.004 0.02

γ� 45 0 4

� � � � � �61

�� ���

0.041 0.041 0.002 0.002 0.02

γ� 45 0 4

� � 	� � � � � �-� � �1 � � ���

0.083 (17) 0.083
(17)

0.004 0.004 0.02

4 � 	� � � � 
-� �� � � � -� � �1 �� ���

0.006 (17) 0.006 (17) 0

4 � 	� � � � 
-� �� � � 	� � -� � � � � � �1

�� ���

0.059
(10)

0

.� 
 � �� �  

� � � � � �61

�� ���

0.001 (14) 0.001 (14) 0.0003



��� �� � ��

�� �� 	 
� �� 


� 

 
 � 
� � � 


�� �

��
 � � ��
� �

-� � � �

�� �
� � �� -� �� � 
 � �

�
 � �-

� � �

 �� � � 
 �

��
 � � � �

! �� � �

-

� �" �# �

 �� � � 
 �

� � �� � �� -

� 
 � � �� -

$ �
 � �

 � � � 
 �

� � �� � �� -

� 
 � �

% 

 �� 
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&' 
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( 
 � � � �) 
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 � �

� �) 
 � �

� �) 


� � �� � �� -

� 
 � � * � -

� ) 
 � �

� �) 
 &

' 
 " � �

+ � 
 � �-


 �#

,- �

,
 � � �� � �

� � �� � � � " �-

� � �/. � $ 01"

0.003 (14) 0.003 (14) 0.0003

- - � � 
 
� -

� 
 
 . � $ 01"

0.54 0.54 0.1

- -  � 
 
� -

� 
 
 . � $ 01"

0.01 0.01

- -  � � �� � �

� � " � � � 
 .

� $ 01"

0.04 0.04

- - - � 
 
� -

� 
 
 . � $ 01"

0.04 0.04

- - - � � �� � �

� � " � � � 
 .

� $ 01"

0.3 0.3

� � �
 � � �

� � �� � � � " � �

� � 
 . � $ 01"

2.19 (20)

+ � �) 
 �

� 
 
� � � � .

� $ 01"

0.05 0.0002


