
�� �� � �� � �� �
	 �� �� ��� � �� �� ��� �� �� � ��� �� �� � � �� �! �" � � �� � # �$ % � & �  � '� �( � ! �$ & �  � '� � ( � �� �)  � � ' � � )� * � - � � � � � & � ��  ) �� �,+ ( #��  % �� � # � ! � ! � � � � � ) � % � � �"- ��� � � � ( � � � & �� ) � �



��� �� �� �� � �
	 �� �� �� �� �� ��� �� �� �� � � � � � �� � � � � !� "� #$ ! %$ �& '� � � �� �� ( !� � ! � )

* � ' �$ !+

& �� � � � #$ � �

( � � �� �� � � �

,� � # � -

" � � - !�

� � % � -�$ �-

� . � )

,� � # � -

" ( !� % � #-

# � -�� /� -

0 � � � ) 0

,�� � # � -

" ( !� % � #-

# � -��

1 � � & � � 0 !

,�� � # �� )

,� � # � -��

2 �� !�

3 �� � /� 4 �

" ( !� % � #-

# � -�� /� 4-� � )

/� 4 �

" ( !� % � #-

# � -�� � # # 4-� � )

/� 4 � �
2 �� !�

5� 6

7 5 6

5

# � �� -

� � �98 � 0 :�

2.61 3.6 2.747 (75) 1.408 (25) 9.224 (22) 3.736 (80) 37.6 (55) 3

7 5 6

5

� �$ # �-

� �� . � ! � 8 � 0 :�

4.14 14 5.123 (75) 5.688 (19) 1.968 (50) 14.799 (29) 9.711 (71) 10.908 (55) 3

; 5 6 # � �� � � �98

� 0 :�

23.9 18.256 (78) 24.245 (85) 24.245 (76)

; 5 6 � �$ # �-

� �� . � ! � 8 � 0 :� 34.16 (84) 68.4 (57) 79.877 (39)

< = # � �� � � � 8 7.65 7.225 (50) 7.664 (11) 8.5* �� !� �

# � �� � � � 8 � 0 :�

0.002 0.003 (12) 0.04 0.014 (48) 0.07 0.001

* �� !� � � �$ -# �� �� .� � � 8

� 0 :�

0.022 (13) 0.031 0.012 (25) 0.14 0.04 (39) 0.062 (12) 0.001

3 � 4� � � � �-

� !� � # � �� -

� � �98 � 0 :�

0.004 (60) 0.004 (60)

3 � 4� � � � �-

� !� � � �$ # �-

� �� . � � � 8

� 0 :�

0.015 (50) 0.015 (50)

>�? # � �� � � �98

� 0 :�

1.08 0.42 1.08 0.65 1.48 0.5

>�? � �$ # �-

� �� . � ! � 8 � 0 :�

2.76 2.76 1.692 (25) 4.76 7.48 7.48 0.5

@A # � �� � � � 8

� 0 :�

0.005 0.118 0.118 0.039 0.001

@A � �$ # �-

� �� . � �� 8 � 0 :�

0.01 (25) 0.188 0.03 (25) 0.19 0.001

B C # � �� � � - 8 0.007 (17) 0.027 (67) 0.01
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� � � � ��� �-

� �� �

��� ��  �

� � 	� � �� -

�  � �  � -

� �� � � �

� � ��  �

� � 	 � � �� -

�  � �

! � ��  � 	

� � �� � �

��� ��  ��"

#  � 	 �

$  � �  �% �

� � 	 � � �� -

�  � �  �% -

� � �

 �% �

� � 	� � �� -

�  � � & � � % -

� � �

 �% � "
#  � 	 �

'( )

* + � �� � �-

� � � � � � �-,

�� ���

0.166 0.166 0.021 (83) 0.08 (63) 0.01

NO3

� �  � � �  ,

�� ���

0.112 (25) 0.27 0.27 0.07 0.629 (12) 9

NO3 

� �� � �-

� � � � � �  ,

�� ���

0.551 (25) 0.242 (14) 2.32 1.542 (23) 9

NO2

� �  � � �  ,

�� ���

0.06 0.036 (27) 0.114 0.061 (14) 0.079 (13) 0.039 (56) 0.047 (37) 0.02

NO2

� �� � �-

� � � � � �  ,

�� ���

0.185 (27) 0.116 (14) 0.18 (24) 0.229 (36) 2.15 0.02

NH4

� �  � � �  ,

�� ���

0.02 (17) 0.492 (60) 0.042 (87) 1.491 (29) 1.758 (80) 1.72 (60) 0.39

NH4

� �� � �-

� � � � � �  ,

�� ���

1.558 (60) 0.063 (100) 3.848 (31) 4.053 (80) 4.459 (56) 0.39

O2

� �  � � � � ,

�� ���

8.55 7.2 9.535 (36) 11.533 (62) 1.8 8.746 (68) 8.2 (44) 4

O2

� � � �-

� � � � � � �-,

�� ���

4.1 3.3 6.819 (45) 9.742 (62) 0.44 5.491 (71) 2.651 (25) 4

. � � � � � � ,

�� ���

0.11 (25) 0.216

. � �� � � � � � �-

� � �-, � � ���

0.208 (25)

/�0 � �  � � � � ,

�� ���

0.065 0.5 0.5 0.01

/�0 � �� � �-

� � � � � � �-,

�� ���

0.132 0.01
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�� � �

��� � � 
 �

� � �� � �� -

� 
 � � �� -

� � � � �

� � � � 
 �

� � � � � �� -

� 
 � �

� 
 �� 
 � �

� � � � 
 � �

��� � � 
 � �

! 
 � � �

" 
 � � � �# 

� � � � � �� -

� 
 � � � �# -

 � �

� �# 

� � �� � �� -

� 
 � � $ � � # -

 � �

� �#  �
! 
 � � �

%& '

() �  
� � � �+*

� � , �

0.004 (50) 0.004 (50) 0.001

() � � �� � -

� � �� � � �*

� � , �

0.008 (100) 0.008 (100) 0.001

SO4

�  
 � � � 
*

� � , �

16.504
(100)

100

SO4

� � �� � -

� � �� � � 
-*

� � , �

61.424 (75) 100

(�. �  
 � � � �+*

� � , �

0.01 0.004 (54) 0.005 (35) 0.02

(�. � � �� � -

� � �� � � �*

� � , �

0.068 0.015 (62) 0.023 (43) 0.02

/ 
 021 
 � �-

� # �1 � �  
 � -

� � 
* � � , �

0.6 0.633 (42) 0.123 (25) 0.117 (20) 0.05

/ 
 021 
 � �-

� # �1 � � � �-

� � � � �� � � 
-*

� � , �

1.28 1.317 (33) 0.243 (25) 0.357 (27) 0.05

3 % � � �  
 � -

� � 
* � � , �

1.2 0.038 (76) 0.064 (48) 0.1

3 % � � � � �-� � � � �� � � 
-*

� � , �

2.5 0.119 (76) 2.5 0.1

H2

4 �  
 � � � �+*

� � , �

0.054 (11) 0

H2

4 � � �� � -

� � �� � � �*

� � , �

0.061 (57) 0
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 �

�� � � ��

� � � � � � �-�� � �

��� � � 
 �

� � �� � �� -� 
 � � �� -� � � � �

� � � � 
 �

� � � � � �� -� 
 � �
� 
 �� 
 � �

� � � � 
 � �

��� � � 
 � �

! 
 � � �

" 
 � � � �# 

� � � � � �� -� 
 � � � �# - � �

� �# 

� � �� � �� -� 
 � � $ � � # - � �

� �#  �
! 
 � � �

%& '

� �� 
( 
 � � � 


� 
) 
 �* � �

�  
 � � � 
,+ � � - �

46.6 368 368

� �� 
( 
 � � � 


� 
) 
 �* � �

� � �� � � � � � -� � 
,+ � � - �

160 1806 1806

"� � � � � �  
� -� � �+ � � - � 0.2

"� � � � � � � �-� � � � �� � � �+

� � - �

0.716 (50) 0.716 (50)

"� � � �� � � �-� � � � �� � � �+

� � - �

0.16 0.16

"� � � �� # � � -. � � �* �  
 � -� � �+ � � - �

0.616 (40) 0.616 (40)

"� � � �� # � � -. � � �* � � �-� � � � �� � � �+

� � - �

2.147 (40) 2.147 (40)

/� �� � � �

�  
 � � � 
,+ � � - � 0.325 0.325 0.05

/� �� � � �

� � �� � � � � � -� � 
,+ � � - �

2.29 2.29 0.05

0 � � �� � � �

�  
 � � � 
,+ � � - � 0.283 0.283 0.1

0 � � �� � � �

� � �� � � � � � -� � 
,+ � � - �

0.604 (14) 0.604 (14) 0.1
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 �

� � �� � �� -� 
 � � �� -

� � � � �

� � � � 
 �

� � � � � �� -� 
 � �

� 
 �� 
 � �

� � � � 
 � �

��� � � 
 � �

! 
 � � �

" 
 � � � �# 

� � � � � �� -� 
 � � � �# - � �

� �# 

� � �� � �� -� 
 � � $ � � # - � �

� �#  �
! 
 � � �

%& '
α� () * (

�  
 � � � �,+ � � - �

0.032 0.032 0.002 0.002 0.02

α� () * ( � � �-� � � � �� � � �+

� � - �

0.084 0.084 0.004 0.004 0.02

γ� () * (

�  
 � � � �,+ � � - �

0.041 0.041 0.002 0.002 0.02

γ� () * ( � � �-� � � � �� � � �+

� � - �

0.083 (20) 0.083 (20) 0.004 0.004 0.02

( 
 �� � � � � ��

�  
 � � � �,+ � � - � 0.006 (22) 0.006 (22) 0

( 
 �� � � � � ��

� � �� � � � � � -� � �+ � � - �

0.027 (31) 0.027 (31) 0

% � � �� � �

�  
 � � � �,+ � � - � 0.003 0.003 0.0003

% � � �� � �

� � �� � � � � � -� � �+ � � - �

0.014 0.014 0.0003

& & � �  
 � � 
 
+

� � � - � 0.01 0.01

& & � � � �� � -

� � �� � � 
.+

� � � - �

0.04 0.04

& & & �  
 � � 
 
+

� � � - � 0.04 0.04

& & & � � �� � -� � �� � � 
.+

� � � - �

0.3 0.3

��/ � � � � 0.346 (25) 0.401 (40)



�� �� �� ��� �	 
��

 � �� � ��

�� �� � � � �� �

� �� � � � � �� �

� �� � � �

��� � � � �

� � � � � � �-

� �� �

� �� � � �

� � �� � � �-

� � � �  �-

	 �� � � 	

� �� � � �

� � �� � � �-

� � � �

! �� � � �	 �

� �� � �� �

� �� � � �#"

$ � � � �

% � � �  �& �

� � �� � � �-

� � � �  �& -

� � �

 �& �

� � �� � � �-

� � � � ' � �& -

� � �

 �& � "
$ � � � �

() *

,+ �� � � �

� � � �� � � � �-

�� ��� �	 
��

2.08 2.19 (20)

- �+ & � � �� �� -

�� �� �	 
��

0.05 0.05 0.0002


