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x 4-1-1 � 7� 28��� 7� 30��%yz{i^� PM(10-2.5)� PM2.5�9 

 

� 7� 28��� 7� 30��%yz{i^� PM(10-2.5)� PM2.5�9	x 4-1-1�w"�#

�|"�*+� PM2.5<5���4 PM(10-2.5)� PM2.5�}�bRScde�9�*+	

~4!)$)# 

� PM(10-2.5)�&'� 3.7�17.6
T` 9.1�μg/m
3����>���}�&'�> ���

VW�>���)�;q�^_<����}�&'| ���*+�> �#P�bRS

cde��}QRS�&'��<�� �# 

PM2.5�&'� 10.8�55.5
T` 20.6�μg/m
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2 4-1-2 / 70 301�� 80 11�345678* PM(10-2.5)& PM2.5*� 

 

70 301�� 80 11�345678* PM(10-2.5)& PM2.5*�92 4-1-2�:;��
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=>9IBJ)�)� 

PM(10-2.5)*KL� 4.3M11.6-NO 7.6.μg/m
3*PQ�,R�S�TKL<��*�U
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PM2.5*KL� 7.1M22.7-NO 14.0.μg/m
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6 4-1-9 �  PM10���� PM2.5!TE 

 

� PM2.5$ PM(10-2.5)!EU1 PM10$��F��©!MV�PQ PM10���� PM2.5

!TE1Í%6ù!16 4-1-9 �Í%6F�w
�W%6$w�
ôõ	ó³
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�?JP�667RT�1¹�K%6FAÛ!X|�K�
>89?@APQù�1¹�

K%&E�F 

PM2.5 !TE?YùyP�6!	ÏZ! 78.0[���
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56.8[���FÞê1OE6<&!\é�wE& PM2.5!TE? 6T1]�&E6F 
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4.2� �����������

�1¢PM2.5©!ÕÖ×ØÙÃz{!��äB$��MVz{�

� ø:^! PM2.5©!ÕÖ×ØÙÃz{!��äB16 4-2-1PQ6 4-2-8�Í�F 

� Na
+	
_`ç!a9
bc�yz{FNH4

+	
��û�yz{F��äB!Ga	 SO4

2–

!äB$2d%&E6FMg
2+	
�e�yz{FCl

–	
cf?yE!�<>
�z{	�

H%�P�6?
?g£¤Ah!��ú�yz{F?g£¤Ah�	 Na
+
Mg

2+ù��ú�

yz{���
ij$!8k?��QG6FNO3
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�e�wE&<���yz{F��

Ð�	
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n\o£¤pq�ùyz{C�6FSO4
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9�	��û�
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6 4-2-14�  PM2.5 ©!lm.N��¬+x!��äB 

 

� ø:^�wx� PM2.5 ©!lm.N��!��MV¬+x16 4-2-15�Í�F 

� ��MV¬+x	
=89� 44É54�MV 49¢[
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6 4-2-15�  PM2.5 ©!lm.N��!��MV¬+x 
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�3¢PM(10-2.5)©!ÕÖ×ØÙÃz{!��äB$��MVz{�

� ø:^! PM(10-2.5)©!ÕÖ×ØÙÃz{!��äB16 4-2-16PQ6 4-2-23�Í�F 

� NH4

+£¤ SO4

2–	
��Ð!lm�yz{FK
+£¤Mg

2+	
��Ð!�e�yz{FCa
2+

	��1�%&Þê�yz{C�6FCl
–z{$ NO3

–z{$1´µ��$
��Ê!bc£

¤éy1OE&
NO3

–z{!;?yz{C�6F 

� ø:^! PM(10-2.5)©!ÕÖ×ØÙÃz{!��MVz{16 4-2-24�Í�F 

� ��MV!}z{	
=89� 2.6É4.7�MV 3.4¢μg/m
3
>89?@A� 1.5É2.7

�MV 2.0¢μg/m
3���
=89�yz{C�6F 

� ~ØÙÃ	
pq1OE& Na
+z{?Y÷�
_`ç!JE=89� 0.39É0.93�M

V 0.65¢μg/m
3$y�
>89?@A�	 0.13É0.58�MV 0.34¢μg/m

3C�6F 

�ØÙÃ	
lm
pq£¤?g� SO4

2–z{?Y÷C�6[t	
NO3

–z{?Y

÷C�6FCl
–z{	
=89� 0.13É0.69�MV 0.37¢μg/m

3
>89?@A�	 0.05

É0.25�MV 0.14¢μg/m
3�
NO3

–z{�=89� 0.69É1.6�MV 1.2¢μg/m
3
>8

9?@A�	 0.21É1.1�MV 0.69¢μg/m
3¢1÷���F�&E6F 
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6 4-2-16� PM(10-2.5)©! Na
+z{!��äB 

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

��� ��� ��� ��� ���

��

��

��

�	


��


��

��

��

NH
4

+
μg/m

3

0.00

0.10

0.20

0.30

0.40

0.50

0.60

0.70

��� ��� ��� ��� ���

��

���

��

	


��


�

��

��

NH
4

+
μg/m

3

 

6 4-2-17� PM(10-2.5)©! NH4
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6 4-2-18� PM(10-2.5)©! K
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6 4-2-20� PM(10-2.5)©! Ca
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6 4-2-22� PM(10-2.5)©! NO3
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6 4-2-23� PM(10-2.5)©! SO4
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6 4-2-24� PM(10-2.5)©!ØÙÃN�!��MVz{ 

 

�4¢PM(10-2.5)�wx� Cl
–!Ô��

� ���!ø:^�wx� PM_10-2.5`©! Na
+4�z{$ Cl

–4�z{$!8k16 4-2-25

�Í�F��ÈÉÊ!�G�wE&ù Cl
–4�z{	ij�N´�Cl

–

/Na
+

=1.17�4�´¢¢

1�F�&w�
Cl
–!Ô�?²��G6F�r�Q��.N%6 HNO3$ NaCl$!ØÙÃ

���K�ù!$��QG6Ft���û$Ð�wE& Cl
–!Ô�?÷�E?
'G	D!

���wE&÷c?�×r%&E6D$1Q���ù!$��QG6FH6
lm.N�

�?yz{1Í%6��$"�%&E6F 

�����y = 0.57x
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6 4-2-25� PM_10-2.5`©! Na
+4�z{$ Cl

–4�z{$!8k 
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4.3 �����

4.3.1������OC�	
�����EC� 

�� 20������		
��
�� 19������	������
������

�������� !"#$ %&'�()*+�,IMPROVE �-./012�345

�678��	�9:��;��,TC-��<.=>0?��
@A��,OC-�BC

D�E5FG�H��,EC-I�JF5�K
OC�LMNO
EC�LPNODQRFK

�STUDV065W5
X�.YZ5� IMPROVE ��� OC D�E5F EC I�J�

2�������[E���\0�]
TC^_����
OCI EC?�<.12`80

/a.�J�6 

��
bcde�fg��*"&*h�ai
jk�clm
no�clp��*"&

*hDq=�VJ��]
fg��rs�tauv��wxsI5FtJ�6 

 

,1-PM2.5y����	z� 

{ �� 20 ��de.|_0}=1~�I���I������� PM2.5 y��r���

	z��� 4-3-1.�\6 

PM2.5y��r���	z��
OCD 1.2,��-�3.1μg/m
3

,��-
�r� 2.1μg/m
3

I��
ECD 1.1,��-�2.5μg/m
3

,��-
�r� 1.7μg/m
3

I�J�6 

{ OC z�����I���������\0I
���� 1.9μg/m
3


�������

2.2μg/m
3

I��
����������J�6��
ECz�?��.��\0I
���

� 1.8μg/m
3


������� 1.6μg/m
3

I��
�������J�6 
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� 4-3-1{  PM2.5y����	���~�	� 

 

,2-PM2.5y����	�@� 

�� 20��de�}=1~�.|_0 PM2.5y��r���	�@��� 4-3-2.�\6 

PM2.5y� OC��r���	�@��
6.3,��-�15.4%,��-��r 10.8%�V

�
 EC��r���	�@�� 5.1,k�-�11.6%,��-��r 8.7%�VJ�6 

���I���������\0I
OC ���� 10.0%
������ 11.5%�V�


����������J�6EC���� 9.2%
������ 8.1%�V�
������

�J�6 
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6 4-3-2�  PM2.5©!MVîïN�¬+x 

 

�3¢PM2.5©!îïN�!��qa 

� PM2.5©! OCz{$ ECz{!��qa16 4-3-3�Í�F 

� OC!Y÷z{	��û!pq! 4.7μg/m
3���
Y^z{	��û!ÎÏ! 0.41μg/m

3

���6Fyz{!½�$%&
OC? 3μg/m
31]w%6��!TE1=89$>89?

@A�´µ��$
=89�	 10.3%��%
>89?@A�	 33.3%$>89?@A�

yETE1Í%
yz{1Í%6FH6
89:;$'!�!:��´µ��$
89:

;�	 9.3%��%
'!�!:��	 50.0%���
'!�!:��yz{1Í%6F 

� m�
EC !Y÷z{	��È!a9! 3.4μg/m
3 ���
Y^z{	��û!ÎÏ!

0.50μg/m
3���6FOC$AÛ� 3μg/m

31 EC!yz{!½�$��$
EC? 3μg/m
31

]w%6��	Y÷z{!��È!a9! �
<>
� OC K�ùPz{�äB%&E

6F	�
yz{!½�$%& EC? 2μg/m
31]w%6��!TE1=89$>89?@

A�´µ��$
=89�	 33.3%
>89?@A�	 15.4%$=89�K�yETE$

��
=89!�C?yz{$��,�ED$1Í%6FH6
89:;$'!�!:�

�´µ��$
89:;�	 27.8%��%
'!�!:�	 16.7%���
89:;�y

z{1Í�jk? QG6F 

��������������������������������������
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6 4-3-3�  OCz{$ ECz{!��qa�
����	
³ð��1Í�¢ 

����



 

� m�
=89$>89?@A�
OC$ EC!��qa1´µ%6�6 4-3-4¢FOCz{

	
=89� 1.3É3.1μg/m
3�MV 1.8μg/m

3¢
>89?@A� 2.3É3.0μg/m
3�MV 2.4μg/m

3¢

!��!qa���
OC z{!MV�	>89?@A�÷����6FH6
��úÉ

Ê�	>89?@A� OCz{?y�äB%&E6F 

� EC 	
=89� 1.3É2.6μg/m
3�MV 1.7μg/m

3¢
>89?@A� 1.4É1.9μg/m
3�MV

1.6μg/m
3¢!��!qa���
MV�	��A��
qa�	=89�÷����6F

H6
��È�	=89!z{?yE?
��úÉÊ�	=89$>89?@A���A

�z{�äB%&E6F 

����������������������������������������

�

�

�
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 � � � � 
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6 4-3-4� =89$>89?@A! OC$ EC!��qa 

�
����	
³ð��1Í�¢ 

 

�4¢PM2.5©!<îïz{$*ï�îï 

� PM2.5©!<îïz{�TC¢$ EC!8k1
=89$>89?@A�´µ%6ù!1

6 4-3-5�Í�F 

� TC1 X

EC1 Y
$%
��1�$%6$�!F����6­�	��$ÌÍ¢!

j�	
=89? 0.48�r=0.85
n=39¢
>89?@A? 0.38�r=0.61
n=39¢$��
=

89�y���&E6F 
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6 4-3-5� =89$>89?@A! TC$ EC!8k 

����



 

4.3.2 �������	WSOC
 

�������	
��
���	
������������������ �!"

��#�	
� $%PM2.5 �&'()�*+!�,-.��#�	
� $/012%

34526,�"78��9,	

:;<=>"?%@A�BC-78�	
DE��

FWSOCG$%��#�	
� �HI6JKLM-.N�"?%O� 20 PQRSTL

WSOC ��U:VW!".X"%@YRS�Z[�\5]^5_�`a%bc$Yde%

fg$Ydh�\5]^5_�ijkl�""?%Z[�Omn:o`pqk$rJn6

!�o�". 

 

F1Gs PM2.5��78�	
DEtQ 

s O� 20 PQRS�BC-ujvwx6yz{6|z{}~�� PM2.5 ��Om78�

	
DEFWSOCGtQ:� 4-3-6���.���"?%OC���!". 

PM2.5��OmWSOCtQ$%0.78F��G�2.5μg/m
3F}�Gkl�%Omk 1.4μg/m

3

6��".X"%��k$ OCtQ���WSOCtQ�9<��"�%�U���#�"

��6��M-. 

s WSOCtQ:yz{6|z{}~�k���-6%yz{k 1.1μg/m
3%|z{}~�k

1.7μg/m
36��%OC6���|z{}~�k9<��". 
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� 4-3-6s PM2.5��WSOC�w'�� 

 

F2Gs OC��WSOC�=	� 

s O� 20PQRS�ujvwx�BC- OC��WSOC�=	�F%G:� 4-3-7���. 

OC��WSOC�Om=	�$%100%:��!"��:�<6%48.3%F��G�90.6%��

��GkOm 66.2%kl�". ��: K-6Omn$ 69.2%���". 

yz{6|z{}~�k���-6%WSOC�Om=	�$yz{ 60.5%%w'¡ 73.0%

kl�%|z{}~�k9,¢�:�!"F��:�<G.��: K-6%w'¡�Om

n$ 77.9%6��". 

X"%OC��WSOC�Om=	�� 80%:�K"�$%���%£¤%¥¦%}�6

,�"§¨�jvwxkl�%60%:©[�"�$Oª%«¬%­®%��6,�"¯°

±�jvwxkl�"²6TL%§¨±k9<�-³´�µLM". 
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6 4-3-7� OC©!WSOC!¬+x 

 

�3¢� PM2.5©!WSOC¬+x 

MN 20O{��!ø³ð:^�wx� PM2.5©!WSOC¬+x16 4-3-8�Í�F 

PM2.5©!WSOC!MV¬+x	
4.1%�Þê¢É13.1%�pq¢�MV 7.2%���6F

8%1]�6!	­�ç!pq
?g
�e
�E6H���
5%1�F�6!	_`ç

!Þê
éy
bc���6F 

=89$>89?@A�´µ��$
=89� 6.0%
>89?@A� 8.9%���
>

89?@A�y���6F 
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6 4-3-8� PM2.5©!WSOC!¬+x 

 

�4¢� WSOC!��qa 

� PM2.5©!WSOC!��qa16 4-3-9�Í�F 

� WSOC !Y÷z{	��û!pq! 2.8μg/m
3 ���
Y^z{	��Ê!éy!

0.24μg/m
3���6FDD�
WSOC!MV�? 1.5μg/m

3��!:^!��qa�6 4-3-10¢

$ 1.5μg/m
3[�!:^!��qa�6 4-3-11¢1Í�FWSOC!MV�? 1.5μg/m

3��!

:^	 9:^��
'!÷{?_`ç���%&E6FH6
DGQ!��qa��TÃ

����



 

	
��È�y�
[�P���K�d6qa��TÃ1Í%6F";
WSOC!MV�

? 1.5μg/m
3[�!:^	 7:^��
'!÷{?­�ç���%&E6FH6
DGQ!

:^!qa��TÃ	Û��
"ð!��TÃ	sQG�P�6F 
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6 4-3-10� WSOC!MV�? 1.5μg/m
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6 4-3-11� WSOC!MV�? 1.5μg/m
3[�!³ð:^!��qa 

�
����	
³ð��1Í�¢ 

 

����



 

� H6
=89$>89?@A���qa1´µ%6IJ
>89?@A!�C?=89

K�ù��È[t	yz{�äB%&E6�6 4-3-12¢F 

�

���

�

���

�

���

� � 	 
 �

�
�
�
�
� μ
��

	
�



��� ������

 

6 4-3-12� =89$>89?@A!WSOC!��qa�
����	
³ð��1Í�¢ 

 

�5¢� WSOC$ OC£¤ TC!ñ8 

� WSOC$ OC$!ñ816 4-3-13
TC$!ñ816 4-3-14�Í�F(4)!WSOC!��

qa!6 4-3-10 $6 4-3-11 PQ
WSOC !MV�? 1.5μg/m
3 ��!:^�_`ç¢$

1.5μg/m
3[�!:^�­�ç¢�WSOC!��qa?÷��I��67
_`ç$­�ç

��x&ñ81´µ%6F 

� _`ç�M�
ÎÏ
Þê
a9
bc
éy
;r
Ah
ôõ�U�:^¢ 

� ­�ç��E6H
lm
n\o
�e
pq
?g
ÏZ�U�:^¢ 

HL
WSOC$ OC!ñ81 �$
_`ç!F����6­�	��$ÌÍ¢!j�

	 0.52�r=0.79
n=43¢
­�ç!F���!j�	 0.79�r=0.84
n=35¢$­�ç�y�

��
­�ç� OC©!WSOC!TE?y���D$1Í%6F 

� m�WSOC$ TC!ñ81 �$
_`ç!F���!j�	 0.30�r=0.78
n=43¢�

��
­�ç!F���!j�	 0.45�r=0.81
n=35¢���
WSOC $ OC !ñ8$A

Û�­�ç� TC©!WSOC!TE?y���D$1Í%6F 
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� � � � 6 4-3-13 WSOC$ OC!ñ8� � � � � � 6 4-3-14 WSOC$ TC!ñ8 

����



 

�6¢� WSOC$ Ox$!8k 

� WSOC	 Ox�K�"r1�x&lm
�.�6+,îï?�N����$��G&E

�F'D�
WSOC $ Ox !ñ81�À�67
WSOC $ Ox !ñ816 4-3-15 �


WSOC/OC(%)$ Ox$!ñ816 4-3-16�Í%6(n=66)FD!$�! Oxz{	
³ð��

©!MV�1íE6FWSOC $ Ox !ñ8	
r=0.56 ���
"ð!ñ8? QG6F

WSOC/OC(%)$ Ox!ñ8	
r=0.28$WSOC$ Ox!ñ8K�ùP�%6F 

� m�
ø³ð��©! OxYy��6 4-3-17¢£¤ø³ð��©! Ox!Á©�5¾É20

¾¢MV��6 4-3-18¢$´µ%6FWSOC$ OxYy�$!ñ8	 r=0.44���
Á©

MV�$!ñ8	 r=0.56���
WSOC$ Ox!Á©MV�!ñ8?K�y���6F 
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6 4-3-15� WSOC$ Ox!ñ8� � � � � 6 4-3-16� WSOC/OC(%)$ Ox!ñ8 
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6 4-3-17� WSOC$ø³ð��©!� � � 6 4-3-18� WSOC$ø³ð��©! 

� � � � � � � OxYy�$!ñ8� � � � � � � � � Ox!Á©MV�$!ñ8 

����



 

4.4� ������	
���� 

MN 20O{PQ����1 PM2.5$%
����N�1 31*ï��KÅ'¼�Na¢


�Æ��'¼�Mg¢
¦V%º'¼�Al¢
¹Å'¼�K¢
¹V�'¼�Ca¢
e¹Ã�'

¼�Sc¢
��Ã�Ti¢
���'¼�V¢
�§¼�Cr¢
�ÃdÃ�Mn¢
��Fe¢
��

VK�Co¢
º� V�Ni¢
!�Cu¢
"#�Zn¢
$ï�As¢
�¯Ã�Se¢
%ï�Br¢


V&�'¼�Rb¢
eK§Ã�'¼�Sr¢
�Å'RÃ�Mo¢
(�Ag¢
¹&%'¼�Cd¢


¦Ã��Ã�Sb¢
��'¼�Cs¢
�Å'¼�Ba¢
�Ã�Ã�La¢
Â�Å'¼�Sm¢


)'§*'¼�Eu¢
-�Au¢
#�Pb¢¢�R,%6F�		+"
��"
w"rÕï

Õ!,"�&�Ø�§-.X%
�~�/Öª101IEÄ�»�������ICP-MS¢

���%6F�	
��íE6�����SV�T�¬HG�'�Ã��!���K�&


Al
Ca
Zn
Br
Mo
Ba !ð�?23���6FH6
Sc
Sr
Ag
La
Sm
Eu
Au

�nE&	z{?P�
ð��4�1�F�RT�?J���6FDD�	
DGQ!*

ï1O� 18 *ï�Na
Mg
K
Ti
V
Cr
Mn
Fe
Co
Ni
Cu
As
Se
Rb
Cd


Sb
Cs
Pb¢�nE&Æ��r%
:�
�t5�nE&����F 

 

�1¢� �KÅ'¼ 

� �KÅ'¼z{16 4-4-1�Í�Fø��:^!z{	
<9.4É534 ng/m
3!�����

6F:�
�	
a9
ÏZ��!_`ç?yEjk���
pq
�e
?g��!­

�ç?PEjk���6F 

 

 

6 4-4-1� �KÅ'¼z{ 

 

 

 

 

 

 

����



 

�2¢� �Æ��'¼ 

� �Æ��'¼z{16 4-4-2�Í�Fø��:^!z{	
20É331 ng/m
3!�����

6F:�
�	
ÏZ$�e�yE��?��ù!!<>1s�$t�÷��z{s	s

QG�P�6F 

 

 

6 4-4-2�Æ��'¼z{ 

 

�3¢� ¹Å'¼ 

� ¹Å'¼z{16 4-4-3�Í�Fø��:^!z{	
110É581 ng/m
3!�����6F

:�
�	
ÏZ�yE��?��ù!!<>1s�$t�÷��z{s	sQG�P�

6F 

 

 

6 4-4-3¹Å'¼z{ 

 

����



 

�4¢� ��Ã 

� ��Ãz{16 4-4-4�Í�Fø��:^!z{	
4.1É263 ng/m
3!�����6F:

�
�	
n\o
�e�yEjk���6F 

 

 

6 4-4-4��Ãz{ 

 

�5¢� ���'¼ 

� ���'¼z{16 4-4-5�Í�Fø��:^!z{	
0.65É22 ng/m
3!�����6F

:�
�	
a9
Þê
ÎÏ��!_`ç�yEjk���
pq
�e��!­�ç

�PEjk���6F 

 

 

6 4-4-5���'¼z{ 

 

����



 

�6¢� �§¼ 

� �§¼z{16 4-4-6 �Í�Fø��:^!z{	
<0.54É20ng/m
3!�����6F

:�
�	
Þê
a9
éy�yE��?��ù!!<>1s�$t�÷��z{s	

sQG�P�6F 

 

 

6 4-4-6�§¼z{ 

 

�7¢� �ÃdÃ 

� �ÃdÃz{16 4-4-7�Í�Fø��:^!z{	
3.3É32 ng/m
3!�����6F

:�
�	
Þê
a9
ÏZ��!_`ç�yEjk���6F 

 

 

6 4-4-7�ÃdÃz{ 

����



 

�8¢� � 

� �z{16 4-4-8�Í�Fø��:^!z{	
52É904 ng/m
3!�����6F:�


�	
Þê
a9
bc
éy
ÏZ��!_`ç�yEjk���6F�ÃdÃ!��

IJ$ø��:^!Ga?dPK�&E6F 

 

 

6 4-4-8�z{ 

 

�9¢� ��VK 

� ��VKz{16 4-4-9�Í�Fø��:^!z{	
<0.054É0.74 ng/m
3!�����

6F:�
�	
�e
lm
éy�yE��?��6FH6
<>1s�$Þê
a9

?yEjk���6F 

 

 

6 4-4-9��VKz{ 

����



 

�10¢� º� V 

� º� Vz{16 4-4-10�Í�Fø��:^!z{	
3.9É23 ng/m
3!�����6F

:�
�	
t�÷��z{s	sQG�P�6F 

 

 

6 4-4-10º� Vz{ 

 

�11¢� ! 

� !z{16 4-4-11�Í�Fø��:^!z{	
2.5É24 ng/m
3!�����6F:�


�	
lm
ÏZ�yE��?��ù!!<>1s�$t�÷��z{s	sQG�P�

6F 

 

 

6 4-4-11!z{ 

 

����



 

�12�� �� 

� ����	
 4-4-12 ��
�����������<0.018�1.5ng/m
3

��������

������� !�"#�$%&'()*+����,��16 �����-. 11 ��

��&/012345�)*+�6�78)*9:)*;�/012345:<=>?+

@AB�� 

 

 


 4-4-12���� 

 

�13�� CDE 

� CDE��	
 4-4-13��
�����������0.17�2.8ng/m
3

��������

������FG�HI�$%�JK�L(�,�MN�OP�)*Q�'(>?+@A

B�� 

 

 


 4-4-13CDE�� 

����



 

�14�� ����	 

� ����	
��
 4-4-14����������
���0.046�2.0ng/m
3

������

��� !���"#$%&'()�*+��,-�.*/0�123
�4�.563

7��� 

 

 


 4-4-14����	
� 

 

�15�� 89:�	 

� 89:�	
��
 4-4-15 ����������
���0.026�0.57ng/m
3

�����

���� !���;<�="�>?�@A�BC�DE�'(F�%&GH).56��

I��,-�.*/J&�I�KL�MN)%&GH$���� 

 

 


 4-4-1589:�	
� 

����



 

�16¢� ¦Ã��Ã 

� ¦Ã��Ãz{16 4-4-16 �Í�Fø��:^!z{	
0.32É4.4ng/m
3!�����

6F:�
�	
�E6H
lm?yEjk���6F 

 

6 4-4-16¦Ã��Ãz{ 

 

�17¢� ��'¼ 

� ��'¼z{16 4-4-17 �Í�Fø��:^!z{	
<0.0054É0.28ng/m
3!����

�6F:�
�	
bc�yE��?��ù!!<>1s�$t�÷��z{s	sQG

�P�6F 

 

 

6 4-4-17��'¼z{ 

 

����



 

�18¢� # 

� #z{16 4-4-18�Í�Fø��:^!z{	
1.0É17ng/m
3!�����6F:�


�	
Þê
a9
bc���yE��?��ù!!<>1s�$t�÷��z{s	s

QG�P�6F 

 

 

6 4-4-18#z{ 

 

 

 

����



 

4.5� 
������� 

�1¢ìí%6-./RT� 

Ì 4-5-1 ��O{!fgxU6�ìí%6-./RT�1Í�F6 -./×7 )½�
�

H�	MN 2O[\A�ù!�MN 14O{!�78PQ	ö9:;
<=�;>�nE&

9�\!RT��s%?�¢1ìí%&�6F%P%
�O{	-.��1@Ar��P

Q01IEÄ�»�������ICP-MS¢�q	%68k�
¦V%º'¼?�$��¶

B4C[�$��&
-./fg�!äð�ìí���P�667
��Ã�Dí%6F

H6
îïN�!��;�!q	�K�
#�©!*ï�îïz{ùE}K�÷���?

�
+,îïz{$!8k?��%&w�
E}!-./RT��	äð?CH�EP�

ED$?F �G6F*G�fg�!äð1B�6$DÑ
*ï U6IJ?*³z{�

1H�%&E�E¡I?J�sQG667
MN 17O{!¢JK��()fg���78

�Lí�G&E�-./RT� 1)�<M
�s%?�6FD!-./RT�	
÷Ng£

÷�!OPQ?RS%6ù!�
ij��$�T	E}!RT�$+U��!s?��ù

!!�$��A����F<aW�nE&	
*�
�RSTUV<aW!RT����

?
VW*ï���*ï�îï�nE&
E}? 55.7%��%
�F!RT�? 55.3%$

��A����Fö9:;�nE&	
*ï�îï�nE&	
E}? 30.3%��%
�

F!RT�? 30%$��A����";
VW*ï������'¼�nE&	
E}?

0.212%��%
�F!RT�? 0.64%$ 3M���&E�F<=�;>�nE&	
¹Å

'¼? 4M
�KÅ'¼? 2M
¹V�'¼?{�[�$P���N´?I��&E�F

¢JK���nE&	
E}RT�$�F!RT��	<>
�d��6�N���&E

�F[�!D$PQö9:;$<=�;>�nE&	
E}$	I��jk1Í�XY×

?��?
'!�!-./	E}$AÛ$���F 

�

Ì 4-5-1  fg!äðU6�ìí%6-./RT��Z��%¢ 

 ��� ���� 	
��� 
��� ����� �� 

Na 0.0232 1.0 12 30.4 1.17 1.36 

K 0.0387 0.085 20 1.1 1.17 1.32 

Ca 0.0794 0.085 1.1 1.17 5.73 4.51 

V 0.00038 0.64 0.0027 0.00001 0.0107 0.0125 

Mn 0.00168 0.012 0.033 0.00001 0.112 2.2 

Ti 0.0468 0.074 0.09 0 0.443 0.1 

EC 55.3 30 5.0 0 1.48 0.5 

�

�2¢-./fgx!äð;� 

� E}$AÛ� 6-./×7)½!��U[��BE
6-./!fg!EU1Y÷r��

D$1½
$��F%P%
fg!EU?�����z{1]��EKC�Z4��67


\!�	 8�$��
6-./×8)½$ù���FU6]�K$%&
15O{�78PQ


BASICÄ§Æ�¼ 2)1¥��V! VBA�^_%6ù!1ìí%&E�F 

����



 

�������	
��
�IC�����������
���������� ICP-MS

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

���ICP-MS���+,-./)01�23���	
��
���������� 

4 56789:�;<�=8>?%@ABCD�6E�FGH 4I�JKL8M�NO)

�P��#;<��� 

                  56789: = [NH
4

+

] + [Cl
–

] + [NO
3

–

] + [SO
4

2–

] 

4 �Q��R�E�S6T7U�VW�#'X'�Y�Z[\]�#'^_`Lab^+�

c�S(�5678�defg�VW�#'X'�Y�hijk#'^lMab^�Vm

nk^�o��pq�3;+ 100%�rm^23��56789:�U�sn�# 100%H

X^FGHtu��� 

 

�3�;<�� 

4 Ovwxy��T7zpq�{v���| 4-5-2}4-5-6 ~F�� 4-5-1}4-5-5 H���

��lM�9:���$%Qn�T7z�pqU����'������� 

4 wx�����wx����H~'#��ODb��R�Qn;<Qn����� 

4 ���H�'#�������#�^�56789:H6'D���H[ Xpq¡�

X���Rk�¢?�£¤¥~¦Db^�wx§H~'#¨�©¥�ª«D¬ 10%@.�

­Q��®��¨�©¥�wx�ª«H~'#¬ 10%@¯�pq¡�����°±l�²

³lD!"�#�^��²³l�¨G+&'pq¡���£¤+b¦�����pq¡�

­'wx§D�°±l�´µ�ª«D 5%01H¶�#²³lD� 7%@¯���·X�+

b�������pq¡+&YXwx��¸D�°±l�²³l��+¹jµX^£¤+

b��� 

4 º»¼½H�'#�����¾¿+¬ 10%�rm^pq¡���R�+´µ�®�Ov

ª«H¶�#ÀH&'pq¡�����o��ÁÂ�ÃÄ���a®�Ovª«H¶�#

!"Å&'pq¡�����°±l�²³lD!"�#�^���wxH�'#²³lD

� 3%ÆÇDb^�H¶�#�°±l�¨�©¥+¬ 5%@¯�&µ�È[D 19.6%Db�

�� 

4 ÉÊ�½ËH�'#��¨�©¥+¬ 1}4%�­µcÌ��pq¡�����°±l�

²³lD��a¨�©¥XQ��� 

4 ÍÎ9:H�'#��!"ÅÏÐ�ÑX'wxÒ�̧ �pq¡��ª«=Ó 2.3%}2.5%�

+®�wx�pq¡��ª«=Ó 0.5%}0.9%�F¦&Q���°±l�²³lD�·X�

+b¦�wxÒ�¸H~'#��#�°±lDpq¡+¬ 2%@¯Db^�H¶��²³

lD�¨�©¥+¬ 2%@.Db���®�wxaBÔD�°±lD�b^Õ%�pq¡

+<-jk^�H¶�#�²³lD�¨�©¥+ 0%�X���wx�H~'#�Ö×�

ÆØ+°±lH¶�#&'pq¡����+�Rk�²³lH¶�#°±l�ÏÐ+Ù�

Q��ÚÛD�X'Q�Vmnk��3ÜtÝwxÞ�ßàáâãä�� 

4 åæçC©H�'#��Ovª«y��è'+[ '���X���=é����j'

�o�êë�ìí�îïðH�'#��¨�©¥�wxD 0%Db¦�¾¿�ñò�ÁÂ�

ÃÄ�óô�õö��÷H~'#���øÅH[Ð�Ï��wx�H~'#a 0%�X^

R�+Xµ��wxH~'#®�ª«F¦&'pq¡����� 

����



 

� �T�nE&ù
³ð:^0$!òE?�`�aG6F�$��!:^� 0É2%Ú{!

fgx1Í%6?
9�b�_�6Þê
a9
bc
éy$E�6³ð:^�	c 3É

7%$yEfgx$��6F 

lm.N���nE&	
��È!lm	<aW�28.7%¢?lm.N���28.2%¢K

�¤¥yEIJ$��6?
'G[t!<&!��
:^�wE&de%6N�$��6F

fgx!PE��È�ùc 30%[�1|7
fgx!yE��û�	c 50%[�1|7&

E6F 

ö9:;
<=�;>�nE&	
fg�F %6$w�U6IJ?�O$´µ%&÷

��qr%6FMN 19O
��!u�]^�wE&
ö9:; 1.8%É44.2%�MV 14.2%¢


<=�;> 2.0%É12.5%�MV 8.7%¢���6ù!?
MN 20O{
��!:^ <�

�MV�	
ö9:; 1.1%É12.4%�MV 5.7%¢
<=�;> 1.2%É3.1%�MV 2.2%¢$

÷��hi%6F'G��%&¦��	
IO 20%��?�$�����6!?
<U6

IJ 78RT��16:^×5��RT�PQ“��Èôõ”$“��Ð!ÎÏ”! 2RT�1h

�6¢!Ch 58RT��wE& 20%1]�
Y÷� 47.7%���È;r¢$IO���J

���6F 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

����



 

Ì 4-5-2� ��È!-./fgäðIJ� � � � � � Z��μg/m
3��#fgx1O�¢ 

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 19.4 2.90 0.67 0.55 0.11 0.00 0.55 6.06 8.57

� 19.1 2.99 2.51 0.57 0.08 0.00 0.38 7.07 5.47

!" 21.4 4.15 2.05 0.64 0.00 2.05 1.11 7.68 3.75

#$ 24.9 5.66 0.85 0.54 0.13 1.59 1.37 6.60 8.19

%&'( 14.9 3.59 0.35 0.35 0.00 0.00 0.27 4.54 5.82

)* 15.4 4.43 0.30 0.36 0.00 0.00 0.07 4.35 5.94

+, 24.7 3.80 1.00 0.80 0.01 0.28 0.69 8.65 9.42

-. 22.4 3.56 1.94 0.53 0.00 1.44 0.65 8.47 5.82

/0 15.7 2.97 0.29 0.47 0.05 0.00 0.28 4.12 7.47

123 16.8 4.23 0.36 0.33 0.03 0.00 0.14 4.91 6.79

45 12.3 2.26 0.12 0.46 0.16 0.16 0.25 5.11 3.74

67 10.8 2.16 0.09 0.34 0.20 0.15 0.29 4.58 3.02

89 19.3 3.96 0.17 0.27 0.00 1.22 0.29 5.81 7.61

:; 15.9 2.41 0.65 0.26 0.14 1.46 0.28 6.92 3.79

<=

 > 55.5 3.97 0.50 0.00 0.96 5.93 0.00 9.20 34.88

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 19.4 14.9% 3.4% 2.8% 0.6% 0.0% 2.8% 31.2% 44.2%

� 19.1 15.7% 13.2% 3.0% 0.4% 0.0% 2.0% 37.1% 28.7%

!" 21.4 19.4% 9.6% 3.0% 0.0% 9.5% 5.2% 35.8% 17.5%

#$ 24.9 22.7% 3.4% 2.2% 0.5% 6.4% 5.5% 26.5% 32.9%

%&'( 14.9 24.1% 2.3% 2.3% 0.0% 0.0% 1.8% 30.4% 39.0%

)* 15.4 28.7% 1.9% 2.3% 0.0% 0.0% 0.5% 28.2% 38.5%

+, 24.7 15.4% 4.1% 3.3% 0.0% 1.2% 2.8% 35.1% 38.2%

-. 22.4 15.9% 8.6% 2.4% 0.0% 6.4% 2.9% 37.8% 25.9%

/0 15.7 19.0% 1.8% 3.0% 0.3% 0.0% 1.8% 26.3% 47.7%

123 16.8 25.2% 2.2% 2.0% 0.2% 0.0% 0.8% 29.2% 40.5%

45 12.3 18.4% 1.0% 3.7% 1.3% 1.3% 2.0% 41.7% 30.5%

67 10.8 20.0% 0.8% 3.1% 1.8% 1.4% 2.7% 42.3% 27.9%

89 19.3 20.5% 0.9% 1.4% 0.0% 6.3% 1.5% 30.1% 39.4%

:; 15.9 15.1% 4.1% 1.6% 0.9% 9.2% 1.8% 43.5% 23.8%

<=

 > 55.5 7.2% 0.9% 0.0% 1.7% 10.7% 0.0% 16.6% 62.9%
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6 4-5-1� ��È!-./fg!äðIJ 

 

 

 

����



 

Ì 4-5-3� ��ú!-./fgäðIJ� � � � � � Z��μg/m
3��#fgx1O�¢

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 13.3 1.01 1.23 0.39 0.31 0.00 0.17 5.56 4.60

�� 13.6 1.35 2.03 0.32 0.29 0.00 0.18 5.34 4.08

�� 13.3 1.98 0.80 0.31 0.35 0.58 0.49 4.56 4.25

�	 14.5 2.75 0.39 0.18 0.33 1.96 0.89 4.18 3.84


��
 11.4 2.53 0.32 0.32 0.25 0.00 0.02 4.10 3.87

�� 12.9 2.18 0.30 0.33 0.14 0.00 0.06 4.10 5.76

�� 12.5 1.47 0.35 0.12 0.46 1.38 0.27 3.41 5.01

�� 11.8 1.61 0.43 0.21 0.49 0.92 0.62 4.34 3.20

�� 7.1 1.60 0.32 0.00 0.49 0.00 0.00 2.72 2.00

��� 12.3 2.00 0.34 0.19 0.13 0.00 0.11 4.34 5.14

�� 13.2 2.10 0.28 0.32 0.10 0.00 0.13 5.01 5.30

�� 15.0 2.43 0.16 0.39 0.00 0.27 0.23 6.03 5.49

�� 22.7 3.18 0.55 0.49 0.61 1.42 0.28 10.97 5.16

� 15.7 1.63 0.78 0.42 0.64 1.67 0.19 10.06 0.29

!" 15.2 2.36 0.99 0.30 0.32 1.39 0.13 9.41 0.25

�# 20.4 1.43 0.93 0.13 0.39 3.39 0.49 8.94 4.75

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 13.3 7.6% 9.3% 2.9% 2.3% 0.0% 1.3% 41.9% 34.7%

�� 13.6 9.9% 15.0% 2.3% 2.1% 0.0% 1.3% 39.3% 30.0%

�� 13.3 14.8% 6.0% 2.3% 2.7% 4.3% 3.7% 34.2% 31.9%

�	 14.5 18.9% 2.7% 1.2% 2.3% 13.5% 6.1% 28.8% 26.5%


��
 11.4 22.2% 2.8% 2.8% 2.2% 0.0% 0.2% 35.9% 33.9%

�� 12.9 17.0% 2.3% 2.6% 1.1% 0.0% 0.4% 31.8% 44.7%

�� 12.5 11.8% 2.8% 1.0% 3.7% 11.1% 2.1% 27.3% 40.2%

�� 11.8 13.6% 3.6% 1.7% 4.2% 7.8% 5.3% 36.7% 27.1%

�� 7.1 22.5% 4.5% 0.0% 6.9% 0.0% 0.0% 38.1% 28.0%

��� 12.3 16.3% 2.8% 1.6% 1.1% 0.0% 0.9% 35.4% 41.9%

�� 13.2 15.9% 2.1% 2.4% 0.7% 0.0% 1.0% 37.9% 40.0%

�� 15.0 16.2% 1.0% 2.6% 0.0% 1.8% 1.5% 40.2% 36.6%

�� 22.7 14.0% 2.4% 2.2% 2.7% 6.2% 1.2% 48.4% 22.8%

� 15.7 10.4% 5.0% 2.7% 4.1% 10.7% 1.2% 64.1% 1.9%

!" 15.2 15.6% 6.5% 2.0% 2.1% 9.2% 0.9% 62.1% 1.7%

�# 20.4 7.0% 4.5% 0.6% 1.9% 16.6% 2.4% 43.7% 23.2%
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6 4-5-2� ��ú!-./fg!äðIJ 

 

 

 

����



 

Ì 4-5-4� ��û!-./fgäðIJ� � � � � � Z��μg/m
3��#fgx1O�¢ 

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 22.6 0.54 1.38 0.71 0.25 0.11 0.16 15.14 4.27

�� 20.4 0.05 1.48 0.31 0.33 0.47 0.12 13.68 4.02

�� 25.0 1.02 2.78 0.37 0.40 1.25 0.67 16.30 2.24

�	 28.8 1.46 3.52 0.80 1.24 1.46 0.51 16.56 3.27


��
 26.6 2.13 1.42 1.01 0.00 0.03 0.26 16.49 5.31

�� 26.3 2.62 1.64 0.75 0.00 0.00 0.11 15.01 6.20

�� 29.2 0.83 1.70 0.58 0.70 1.15 0.48 21.00 2.76

�� 23.8 1.65 1.09 0.49 0.07 0.98 0.42 15.67 3.40

�� 22.3 1.66 0.98 0.70 0.20 0.00 0.35 13.29 5.15

��� 26.9 2.67 1.10 1.04 0.00 0.19 0.31 14.92 6.72

�� 24.6 2.59 0.79 0.83 0.00 0.03 0.32 12.46 7.56

�� 27.7 2.41 0.45 0.97 0.00 0.47 0.27 13.10 10.06

�� 29.7 2.16 1.12 0.60 0.12 0.35 0.19 18.90 6.24

� 25.5 1.28 1.24 0.84 0.00 0.56 0.15 16.80 4.59

!" 25.2 0.82 2.99 0.51 0.43 0.58 0.12 18.54 1.16

�# 28.0 0.84 1.69 0.95 0.04 0.85 0.54 18.13 4.98

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 22.6 2.4% 6.1% 3.2% 1.1% 0.5% 0.7% 67.1% 18.9%

�� 20.4 0.2% 7.2% 1.5% 1.6% 2.3% 0.6% 66.9% 19.7%

�� 25.0 4.1% 11.1% 1.5% 1.6% 5.0% 2.7% 65.1% 9.0%

�	 28.8 5.1% 12.2% 2.8% 4.3% 5.1% 1.8% 57.5% 11.3%


��
 26.6 8.0% 5.3% 3.8% 0.0% 0.1% 1.0% 61.9% 19.9%

�� 26.3 9.9% 6.2% 2.9% 0.0% 0.0% 0.4% 57.0% 23.6%

�� 29.2 2.8% 5.8% 2.0% 2.4% 3.9% 1.6% 72.0% 9.5%

�� 23.8 6.9% 4.6% 2.1% 0.3% 4.1% 1.8% 65.9% 14.3%

�� 22.3 7.4% 4.4% 3.1% 0.9% 0.0% 1.6% 59.5% 23.1%

��� 26.9 9.9% 4.1% 3.9% 0.0% 0.7% 1.2% 55.4% 24.9%

�� 24.6 10.5% 3.2% 3.4% 0.0% 0.1% 1.3% 50.7% 30.7%

�� 27.7 8.7% 1.6% 3.5% 0.0% 1.7% 1.0% 47.3% 36.3%

�� 29.7 7.3% 3.8% 2.0% 0.4% 1.2% 0.6% 63.7% 21.0%

� 25.5 5.0% 4.9% 3.3% 0.0% 2.2% 0.6% 66.0% 18.0%

!" 25.2 3.3% 11.9% 2.0% 1.7% 2.3% 0.5% 73.7% 4.6%

�# 28.0 3.0% 6.0% 3.4% 0.2% 3.0% 1.9% 64.7% 17.8%
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6 4-5-3� ��û!-./fg!äðIJ 

 

 

 

����



 

Ì 4-5-5� ��Ð!-./fgäðIJ� � � � � � Z��μg/m
3��#fgx1O�¢

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 18.1 1.13 1.34 0.36 0.38 0.01 0.38 9.61 4.94

��

�� 21.3 1.52 3.34 0.44 0.18 0.73 1.17 11.44 2.43

�	 25.5 3.42 3.27 0.56 0.91 0.37 1.13 12.88 2.98


��
 24.4 3.46 1.14 0.48 0.00 0.00 0.11 11.56 7.68

�� 27.5 3.32 1.04 0.58 0.00 0.00 0.08 14.60 7.88

�� 25.9 1.72 1.75 0.72 0.23 0.51 0.45 16.38 4.13

�� 20.8 1.81 0.96 0.51 0.11 0.35 0.67 13.57 2.86

�� 25.8 1.64 1.27 0.46 0.27 0.00 0.04 15.42 6.71

��� 20.5 2.83 0.61 0.28 0.00 0.00 0.20 10.97 5.66

�� 21.5 2.20 0.48 0.51 0.00 0.09 0.35 10.60 7.26

�� 13.9 2.19 0.17 0.19 0.07 0.16 0.20 6.49 4.40

�� 18.3 3.67 0.62 0.62 0.00 0.02 0.30 7.89 5.17

� 18.7 1.66 1.17 0.58 0.09 0.08 0.19 10.60 4.36

!" 21.3 2.85 1.23 0.50 0.15 0.11 0.20 11.67 4.64

�# 31.8 2.51 1.02 0.33 0.02 5.91 0.23 15.37 6.39

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 18.1 6.2% 7.4% 2.0% 2.1% 0.0% 2.1% 53.0% 27.2%

��

�� 21.3 7.2% 15.7% 2.1% 0.8% 3.4% 5.5% 53.8% 11.4%

�	 25.5 13.4% 12.8% 2.2% 3.6% 1.4% 4.4% 50.5% 11.7%


��
 24.4 14.2% 4.6% 2.0% 0.0% 0.0% 0.5% 47.3% 31.4%

�� 27.5 12.1% 3.8% 2.1% 0.0% 0.0% 0.3% 53.1% 28.6%

�� 25.9 6.7% 6.8% 2.8% 0.9% 2.0% 1.7% 63.3% 16.0%

�� 20.8 8.7% 4.6% 2.5% 0.5% 1.7% 3.2% 65.1% 13.7%

�� 25.8 6.3% 4.9% 1.8% 1.1% 0.0% 0.1% 59.7% 26.0%

��� 20.5 13.8% 3.0% 1.4% 0.0% 0.0% 1.0% 53.4% 27.6%

�� 21.5 10.2% 2.2% 2.4% 0.0% 0.4% 1.6% 49.3% 33.8%

�� 13.9 15.8% 1.2% 1.4% 0.5% 1.1% 1.4% 46.8% 31.7%

�� 18.3 20.1% 3.4% 3.4% 0.0% 0.1% 1.6% 43.2% 28.3%

� 18.7 8.9% 6.3% 3.1% 0.5% 0.4% 1.0% 56.5% 23.3%

!" 21.3 13.3% 5.8% 2.3% 0.7% 0.5% 0.9% 54.7% 21.8%

�# 31.8 7.9% 3.2% 1.0% 0.1% 18.6% 0.7% 48.4% 20.1%
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6 4-5-4� ��Ð!-./fg!äðIJ 

 

 

����



 

Ì 4-5-6� ��Ê!-./fgäðIJ� � � � � � Z��μg/m
3��#fgx1O�¢ 

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 11.6 1.35 0.77 0.00 0.64 0.00 0.00 4.18 4.69

�� 8.1 0.54 0.98 0.06 0.37 0.00 0.00 2.78 3.33

�� 13.0 1.79 2.54 0.30 0.28 0.24 0.97 4.35 2.50

�	 15.4 3.19 2.93 0.31 0.81 0.63 1.17 6.34 0.05


��
 13.9 3.33 0.60 0.42 0.14 0.00 0.14 5.46 3.84

�� 18.4 4.26 0.74 0.46 0.00 0.00 0.01 6.60 6.30

�� 11.5 0.83 1.62 0.20 0.37 1.11 0.48 4.25 2.66

�� 10.2 2.32 0.79 0.11 0.25 1.75 0.68 3.07 1.19

�� 11.0 2.31 0.89 0.30 0.32 0.09 0.34 3.35 3.43

��� 21.0 4.36 0.58 0.47 0.00 0.00 0.26 8.31 7.01

�� 19.1 2.98 0.32 0.36 0.00 0.00 0.09 8.00 7.40

�� 19.3 3.51 0.19 0.33 0.00 0.00 0.31 8.67 6.32

�� 15.2 3.21 0.32 0.31 0.00 0.09 0.19 6.87 4.24

� 14.2 1.45 0.62 0.66 0.11 0.29 0.19 7.47 3.40

!" 12.5 2.71 0.82 0.21 0.40 0.20 0.10 4.96 3.09

�# 13.6 1.93 0.63 0.10 0.74 1.25 0.45 4.98 3.55

���� ��� 	
�� 
�� ��������� �� ���� ��

�� 11.6 11.6% 6.6% 0.0% 5.5% 0.0% 0.0% 36.0% 40.3%

�� 8.1 6.7% 12.1% 0.8% 4.6% 0.0% 0.0% 34.5% 41.3%

�� 13.0 13.8% 19.6% 2.3% 2.2% 1.8% 7.4% 33.5% 19.3%

�	 15.4 20.7% 19.0% 2.0% 5.3% 4.1% 7.6% 41.1% 0.3%


��
 13.9 23.9% 4.3% 3.0% 1.0% 0.0% 1.0% 39.2% 27.6%

�� 18.4 23.2% 4.0% 2.5% 0.0% 0.0% 0.1% 35.9% 34.3%

�� 11.5 7.2% 14.0% 1.7% 3.2% 9.6% 4.2% 36.9% 23.1%

�� 10.2 22.8% 7.8% 1.1% 2.4% 17.2% 6.7% 30.2% 11.8%

�� 11.0 21.0% 8.0% 2.7% 2.9% 0.8% 3.1% 30.4% 31.1%

��� 21.0 20.8% 2.8% 2.3% 0.0% 0.0% 1.3% 39.6% 33.4%

�� 19.1 15.6% 1.6% 1.9% 0.0% 0.0% 0.5% 41.8% 38.7%

�� 19.3 18.2% 1.0% 1.7% 0.0% 0.0% 1.6% 44.8% 32.7%

�� 15.2 21.1% 2.1% 2.0% 0.0% 0.6% 1.3% 45.1% 27.8%

� 14.2 10.2% 4.3% 4.7% 0.8% 2.1% 1.3% 52.7% 23.9%

!" 12.5 21.7% 6.5% 1.7% 3.2% 1.6% 0.8% 39.7% 24.8%

�# 13.6 14.1% 4.6% 0.7% 5.4% 9.2% 3.3% 36.6% 26.1%
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6 4-5-5� ��Ê!-./fg!äðIJ 

����



 

6 4-5-6�RSTUVWXBYZ:�­it�!-./fgx!´µ1Í�F 

<aW!fgx	YZ:�t!;?y7���6?
<>
�YZ:�­it�!-.

/fgx!s	^�P�6F 
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6 4-5-6� -./fgx!YZ:�­t�!´µ 

 

 

 

 

��jk 

1)MN 17O{#�lmnop��IJ�78è¢JK��()fg��ë� �q¢Á�#

�r.�Ã�TsMN 18O 38 

2)t�uvwõx"���T]�V�Ã*yT�T]�K'z¦�ÅT»¢��U[�½W

U[Ä§Æ�¼v{c8|-Bs1985O 
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4.6 ������������ !��"#$%&����� 

� �SV�T�����[� FP�¢�K�vlm.N��!de�������� SO2v

HNO3vHClvNH3!³ð1BEvdeN�!:�
t×vwK¤ PM2.5z{$!8k�n

E&��%6F��	}~<=>! �BEv1\ 8ß 3é!U 12<=>?�±%6F�

wv¥¦§¨VN����!�±	�§$%667v�E6Hé!RT�	deN�! 

$��&E�F 

FP�!���nE&	5	��P68ÉP69¢1��F 

 

�1¢deN�wK¤¥¦§¨VN�!:�×�nE& 

� ø:^!v����©!MV�K�÷c©deN�!z{
����¥¦§¨VN�!

z{
wK¤��rx16 4-6-1PQ6 4-6-4�Í�F�wvdeN�	�SV�T���

! F1-F3����G6N�!EU1v¥¦§¨VN�	 F0����G6N�z{1íEv

��rx	vF0-F3����G6øN�!EU�wx� F0N�!TE�U6%6F 

H6vij!��ù�x,��´µ
-./ùJE_`ç�ÎÏvÞêva9véyv

;rvôõ¢$v�\¨0PQ!B©?���G�­�ç��E6Hvlmvn\ov�

evpqv?g¢��x&z{!´µ1B�6F 

SO2 vSO4

2�	'G�G 13É158(MV 77)nmol/m
3v16É96(MV 62)nmol/m

3v��rx	

29É72(MV 45)%���6FÎÏvÞêva9vwK¤ôõ� SO2z{?÷��¥¦§¨

V!TE	^�P�6Fpqv?g�	 SO2z{?^��v��rx?÷�P�6F_`

ç�$­�ç1´µ��$v_`ç!�C? SO2vSO4

2�$ù�z{?÷�E?v��rx

$%&	^����6F 

HNO3 vNO3

-	'G�G 5.7É55(MV 33)nmol/m
3v 8.5É144(MV 41)nmol/m

3v��rx

	 24É96(MV 55)%���6Fn\o�wE&¥¦§¨V!z{?÷��vpqv?g�

	¥¦§¨V!z{v��rx@�^�P�6F_`ç�¤¥ HNO3?÷�EIJ���

6F 

HCl vCl
-	'G�G 5.7É178(MV 41)nmol/m

3v0.3É142(MV 27)nmol/m
3v��rx	

1.2É77(MV 39)%���6FÞê� HCl z{?÷��v;r�	��û�wE& Cl
-!ª

B%6RT�?¶B�G667v¥¦§¨V!z{?÷����6FÞêv;r!��1

«�%&ù_`ç!�C? HClvCl
�$ù�÷��vij!��1Cx&E�$ä��G�F 

NH3	 136É497(MV 277)nmol/m
3vNH4

+	 37É296(MV 119)nmol/m
3v��rx	 7.8

É50(MV 30)%���6F�evÞê� NH3z{?÷��v��rx?^�P�6F_`

ç!�C? NH3!z{	÷�P�6?vNH4

�!z{	AÚ{���6F 

����



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

6 4-6-3� HClwK¤ Cl
�z{ 

6 4-6-4� NH3wK¤ NH4

+!z{ 

6 4-6-1� SO2wK¤ SO4

2�!z{ 

6 4-6-2� HNO3wK¤ NO3

�z{ 
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�2¢deN�wK¤¥¦§¨VN�!��qa�nE& 

_`ç$­�ç!÷c©deN�!z{
����¥¦§¨VN�z{
wK¤��r

x!��qa1Ì 4-6-1�"¬�´µ%6FøN���Æ���%6ù!16 4-6-5PQ6

4-6-8�Í%6FH6ø��!�¾��RT��SPMvÁ©! Ox�5¾É19¾¢vcfvÁ

�¾�v�{¢ù6 4-6-9�Í%6F 

 

 

 

 

 

 

 

 

 

 

 

 

 

SO2vSO4

2�$ù�_`ç�­�çK�ùz{?÷����jk���6F_`ç! SO2

	��ÈvûvÊ�÷��vSO4

2�	��ûvÐ�÷����6F­�ç! SO2 	��û

�z{!�H? QG6?v����1$w%&qa	i��vz{ù_`çK�^�P

�6F­�ç! SO4

2�	��û�÷����6?v��Ð�	hi%vH6��rx	�

���1��&qa?^��v_`ç$	I��Ga1Í%6F 

HNO3	v_`ç�­�çK�÷�Ejk?��6?vNO3

�v��rx	_`ç$­�

ç�÷��s?�P�6F_`ç!��ÈvûvÐv­�ç!��û� NO3

�?yz{$

��6F 

HClvCl
��nE&	_`ç?­�çK�ù��÷�E�+?­E&E6F_`ç��û

! Cl
�!yz{	v;r!ª-
�yz{?fg%&E�?vDG1OxLz{!qa	

^��v_`ç$­�ç!sù'G��÷�Eù!�	�P�6F 

NH3 	_`ç�­�çK�ù÷�P�6?vNH4

+�	÷��s?�P�6FH6 NH4

+

!qa	 SO4

2�!qa��TÃ$K�d&w�v÷ç�?®"¦Ã�º'¼$%&¯°%

&E�D$1��%&E6F 

��ûvÐ�nE& PM2.5 z{?�H%6?v SO4

2�vNO3

�vNH4

+$E�6lm.N

���8��¥¦§¨VN�ù÷����&E6FSO4

2�vNO3

�!yz{	v÷c?�×

r�G& SO2vNO2PQq��G&-.�� Te$v*�¥¦§¨V!�+�B©%&

�� Te?��QG�FNO2! NO3

��	q�±{	±�vSO2PQ SO4

2�	´µ
�E

D$?�QG&w�v�F!²EvcfvÁ�¾�$ù��H��H? QG�P�6D

$,v÷c?¦�ð���6��Ð�ù SO4

2�?yz{$��&E6D$PQv÷c!�

×r�K� SO4

2�.N!fg	^�P�6!�	�EP$��QG�FH6D!D$	v

SO2 $ SO4

2�!z{?v�h�I¤n�ù!�	�E$ECD$1Í³%&E�FELG

Ì 4-6-1� _`ç$­�ç!deN�$¥¦§¨VN�!��qa 

�������	�
�


�� 
��
�� ��

��
�
�� 
�

�� ��

��
��� ��

� ��

��

�� 
��

� ��

��

� ��� �� ��� �� �� ��� �� �� ��� ��� �� ���

� �� �� ��� �� �� ��� �� �� ��� ��� �� ���

� ��� ��� ��� �� �� ��� �� ��� ��� ��� ��� ���

� ��� ��� ��� �� �� ��� �� �� ��� ��� ��� ���

� ��� �� ��� �� �� ��� �� �� ��� ��� �� ���

� ��� �� ��� �� �� ��� �� �� ��� ��� ��� ���

� �� �� ��� �� �� ��� �� � ��� ��� �� ���

� �� �� ��� �� �� ��� �� � ��� ��� �� ���

� �� �� ��� �� �� ��� �� �� ��� ��� ��� ���

� �� �� ��� �� �� ��� �� � ��� ��� ��� ���

� �� �� ��� �� �� ��� �� �� ��� ��� ��� ���

� �� �� ��� �� �� ��� �� �� ��� ��� ��� ���
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�%&ùvSO4

2�	®"¦Ã�º'¼$%&u�!]^��!���N��$��D$P

QvSO2 $ SO4

2�!z{!8k,vB©%&��²E!�J��v��!��$%&��

&E���?��F 
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 � � � � 
 � � � �

�����������

��

��� ��� ���	

6 4-6-5� SO2wK¤ SO4

2�!��qa 

6 4-6-6� HNO3wK¤ NO3

�!��qa 

6 4-6-8� NH3wK¤ NH4

+!��qa 

6 4-6-7� HClwK¤ Cl
�!��qa 
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�� Ox SO
2

HNO
3 HCl NH

3

NO

(�������)

NO
2

(�������)

������

(SO
4

2-

+NO
3

-

+Cl
-

+NH
4

+

)

� 0.17 0.46 0.65 0.23 -0.81 -0.16 0.58 0.65

� 0.81 0.63 0.63 0.26 -0.18 0.51 0.65 0.69

� -0.60 0.72 -0.05 0.13 0.18 0.91 0.81 0.68

� 0.05 -0.34 -0.18 0.09 0.35 -0.47 0.08 0.59

� -0.03 0.83 0.18 0.16 0.58 0.88 0.77 0.95

	�� 0.26 0.18 0.44 0.21 -0.04 -0.14 0.38 0.79

� 0.46 0.36 0.02 -0.23 -0.21 -0.28 0.31 0.63

� 0.80 -0.31 0.65 -0.17 -0.27 -0.77 -0.26 0.99

� -0.36 -0.41 0.85 -0.40 -0.81 -0.32 -0.53 0.71

� -0.45 -0.48 -0.39 0.41 -0.17 0.58 0.55 0.98

� 0.85 0.40 -0.44 -0.53 0.30 -0.12 -0.30 0.89

	�� 0.40 0.20 0.00 -0.08 -0.06 -0.12 -0.07 0.90

�������	
��
�������	
��
���
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�3¢PM2.5wK¤ Ox$deN�!8k 

� ø���wx� PM2.5$deN�vOxwK¤lm.N��$!ñ81Ì 4-6-2�Í�F

�wÌ©! NOvNO2	�¾��!RT�v PM2.5©!ØÙÃN�RT�1íE6F� �  
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� ø���nE&	 N �?i�E67���¶�	3%E?vFP ��!QG6de��

�z{$ PM2.5z{$!ñ81sB�D$	���P�6FPM2.5$lm.N��	´µ


�Eñ81Í%&w�v�#�WÀ6KC�deN�z{$¥¦§¨VN�z{?�L

%ùI¤�P�EKC��´1Q�%&E�$��QG�F 

6 4-6-9� ����©! PM2.5 vPM(10-2.5)z{ 

wK¤�¾��RT�!äB

Ì 4-6-2� ø���wx� PM2.5$ø��!ñ8 
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4.7� '(�)*�+,-. 

� � �

�����	
MN20O{PQPM2.51�����1�µ%6FDD�	
'!IJ�nE

&5´1WÀ�F�

 

�1�� ����	
� � � � �

� �"��
#�1���%6³ð�	�Y���	��
�?PE���©�����Y�

��Nd��F'!67
��PQPx�G6÷�E�!�?6�MV�_[�¶MV�`1L

���&%HC!�
DÌ����MV�, 50%�1$�D$?��F�

�

0

6

12

18

0 20 40 60

μ
g
/
m

3

μg/m
3 

(PM)

EC

Al

SO42-��
�

��

�������

 

�

64-7-1��O{!��IJ1Í%6?
PM2.5_X
`	
60μg/m
3N���G6³ð�?��

6FDD�MV�19.3μg/m
3150%�$´µ%6?'!s	0.3μg/m

3$^�P�667
DD�

	"�
�MV�1$�D$�%6F�

Ì4-7-1¶Ì4-7-2��O{!MV�1Í%6FPCIÂÃÄ�T�	
PM2.5!MV�19.3μg/m
3

��%&
N�z{	SO
4

2-$NH
4

+$!·?8.9μg/m
3$t�J�
46%1|76FNa

+���!

ÕÖ×N�0.6μg/m
31E�¸6�	EU9.4μg/m

3$��
DGQCx�c50%$��6_64-7-

2`F�

� H6
EC$OC!îïN�	U 3.8μg/m
3$ 20%1|7
ÕÖ×N�$îïN�!EU	c

70%���6F�;
Fe,Ni��-.N�	³ð%6N��	JP�6?
}U%&ù 1μg/m
3

��� PM2.5�|7�TE	 2%$i�P�6F 

� �;
�SV�T����_[�¶/f1nx&ÌÍ%6`�	
deN�!z{	NH
3
/f!MV

�?7ppb$p%�yP�6Fz{!¹�	NH
3
/f>>SO

2
/f>HCl/f¶HNO

3
/f���6FH6¥¦§

¨VN�!MV�	SO
4

2-

/f?c6μg/m
3$yP�6FD!¹�	
SO

4

2-

/f>>NO3

-

/f>NH4

+

/f>Cl
-

/f

$��
PCIÂÃÄ�T��!PM2.5©!SO4

2-

>>NH4

+

>>NO3

-

>>Cl
-$	I��6F�

� ��w
MV�0!6B�	ð��4��	'!{�1�&
MV�0?{���GLè<

�4�ë$%6FH6{�r�G6³ð�	F7�������76F�7P6	è#�³

ð��5	_³ð��IJ!��`³ð�!�U
��E!u _#�º¶1978``ë�K�6F�

6 4-7-1� PM2.5z{�X
�$ ECvz{0�

$!8k 

6 4-7-2� PM2.5!MV��|7��

øN�!TE 

��

��

���

���

���

	
��


���

���

���
�
����

��

��
��

�	

����



 

 

n=78

��� 5%� 95%� ��� 5%� 95%�

PM2.5 19.3 11.0 28.9 Pb 0.007 0.003 0.015

EC 1.7 1.0 2.6 Cu 0.007 0.004 0.014

OC 2.1 0.9 3.8 Cr 0.004 0.001 0.012

WSOC 1.4 0.4 2.7 Sr 0.0011 0.0001 0.0035

NH
4

+

2.51 0.84 4.69 Sb 0.0013 0.0005 0.0028

Na
+

0.14 0.05 0.28 Se 0.0008 0.0003 0.0014

K
+

0.12 0.05 0.22 As 0.0004 < 0.0001 0.0010

Mg
2+

0.01 0.01 0.02 Ag 0.0002 < 0.0001 0.0007

Ca
2+

0.05 0.01 0.12 Rb 0.00029 0.00013 0.00051

Cl
-

0.03 0.01 0.11 Cd 0.00020 0.00009 0.00040

NO
3

-

0.20 0.04 0.55 Co 0.00015 0.00006 0.00038

SO
4

2-

6.37 2.36 12.30 Cs 0.00004 0.00001 0.00009

Na 0.12 0.01 0.24 Sc 0.00001 <0.00001 0.00004

K 0.23 0.16 0.32 Al < 0.04 < 0.04 < 0.04

Mg 0.05 0.03 0.07 Br < 0.01 < 0.01 < 0.01

Ca 0.08 0.02 0.17 Ba < 0.004 < 0.004 < 0.004

Fe 0.20 0.06 0.53 Mo < 0.003 < 0.003 < 0.003

Ti 0.04 0.01 0.11 La < 0.0005 < 0.0005 < 0.0005

Zn 0.012 0.002 0.037 Sm <0.00002 <0.00002 < 0.00002

Mn 0.011 0.004 0.027 Eu <0.00001 <0.00001 <0.00001

Ni 0.015 0.012 0.021 Au <0.00001 <0.00001

V 0.007 0.001 0.019 ���μg/m
3

�� ��

<0.00001

 

 

 

 

 

 

�

�

Ì 4-7-1� øN�!�U��PCIÂÃÄ�T¢

Ì 4-7-2� øN�!�U���SV�T����¢

��� 5%� 95%� ��� 5%� 95%�

19.3 10.6 27.6  SO
4

2-

/f 5.89 1.07 14.80

 SO
2
/f 1.8 0.26 5.06  NO

3

-

/f 2.53 0.34 7.18

 HNO
3
/f 0.78 0.10 1.69  Cl

-

/f 0.92 0.00 1.58

 HCl/f 0.99 0.06 4.03  NH
4

+

/f 2.14 0.19 6.40

 NH3/f 6.65 2.08 13.33  Na
+

/f 0.57 0.02 1.43

PM2.5�μg/m
3

���	
��ppb  K
+

/f 0.25 0.02 0.67

 Mg
2+

/f 0.11 0.00 0.31

 Ca
2+

/f 0.79 0.00 2.70

�
���
��μg/m
3

�� ��

 PM2.5

�
�
�
�
�

�
�

	


�

�

n=54-59 n=54-59

����



 

�2�� ����90%	
��
�

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

)*�+),��$%���-.�/0/14-7-1�2�'),��0345�65����

-7(�����
%���89�:;���� 

� ����������<='>���#?@/�(2AB CDStabilityE�F.5%�+95%�

D90%GHI�JK��LK�E�MC!"#$%��'/N��5'2A(1O�PM2.5�!

"�10+60μg/m
3

���7 10+30μg/m
3

�$P5(),��QR��7�S��	
��
�

TU'���?VW5N��

� PCIXHYZ[\]�90%GHI�JK��LK�#^4-7-1'$/N���_�90%GHI

'���PM2.5�GHI�18μg/m
3

�`0SN�PM2.5O��SO
4

2-

�10μg/m
3

�a'`0SN�

bc�(NO
3

-

�0.5μg/m
3

�d7(Fe�efghijMC�k7GHI�d0SN�Al�e9l�

hi�JK�� mLn�op��SN� 

� qrst[uvwx�^4-7-2'$/N�yzhi��(NH
3
/f�GHI�11ppb�)j`0S

N� SO
2
/f�5ppb{HNO

3
/f�2ppb��SN�|}hi�SO

4

2-

/f�14μg/m
3

(NH
4

+

/f�6μg/m
3

�`0

SN�NO
3

-

/fjPM2.5��~�S�7μg/m
3

�`0SN� 

�

�3�� PM2.5�������������

� PM2.5'�%�����#�����(0l��SPM�PM2.5�:;�2�'(���#�

 /NA(�����#��/NA%�&'������� 

� ^4-7-3'�hiPM2.5������#$/N�(���SO
4

2-

{NH
4

+

�0.7�J�,�0SN�

�N�5��o���SNRb�As{Sc�e����,�.����N�����SN�SO
4

2-

�����K
+

�As��7(�5W�������������#$�/N� 

� /0/(��hi'l.��(.�5j���*P7(O�jPM2.5��hi�� ¡¢�

��SO
2
/f����,£O�SO

2
�PM2.5O�SO

4

2-��¤¥'�¦l7��.V�.��#$

/�§A(�¨�©¨�ªS«�������¬­0®0#�����¯©�°±'���?V

W5N��

 

 

n=78 n=78 n=78

�� PM2.5 SO
4

2- �� PM2.5 SO
4

2- �� PM2.5 SO
4

2- �� PM2.5

WSOC 0.51 0.09 Rb 0.73 0.16 V 0.31 0.49  HNO
3
/f 0.24

OC 0.34 -0.08 K 0.68 0.20 Pb 0.30 0.00  SO
2
/f 0.10

EC 0.30 0.06 As 0.66 0.63 Sb 0.28 0.09  HCl/f 0.06

SO
4

2-

0.73 1.00 Sc 0.64 0.07 Se 0.28 0.12  NH
3
/f -0.09

NH
4

+

0.72 0.99 Mg 0.62 0.09 Cd 0.26 0.00  SO
4

2-

/f 0.54

Ca
2+

0.66 0.14 Ca 0.60 0.03 Co 0.22 -0.06  NH
4

+

/f 0.36

K
+

0.56 0.60 Sr 0.45 0.17 Cu 0.17 0.06  NO
3

-

/f 0.19

Mg
2+

0.42 0.38 Fe 0.43 0.05 Ti -0.02 -0.21  K
+

/f 0.10

Na
+

0.13 0.33 Cs 0.42 0.22 Cr -0.04 -0.09  Ca
2+

/f 0.09

Cl
-

0.08 0.04 Na 0.34 0.31 Ni -0.09 -0.22  Cl
-

/f 0.09

NO
3

-

0.00 -0.21 Zn 0.32 0.01 Ag -0.15 -0.19  Na
+

/f 0.01

Mn 0.32 -0.02  Mg
2+

/f -0.19

n=54-59

 

^ 4-7-3� PM2.5²'�%��hi����� 

����



 

�4�� 
����� ���������� �

PM2.5 !N�$�SV�T�������%6deN�,ÕÖ×N�!³ð�15²��

67�
@�¡B¢1íE&�N���1B�6FDD�	
RT�¢��³,ó³?�E

53¢1íE6F'!IJ
�N�£É¤�<>!qa_:^�!s,��!òE`! 87%1H

���D$?��6_Ì 4-7-4`F 

 

 

DD�
ø�N��!n¥�1Ì4-7-5�Í%6FY÷!«+�1�n�N�£_fgx43%`

��%&	
SO4

2-

/f,NH4

+

/f
SO4

2-¶NH4

+��lm.N���K�n¥?÷�P�6F�N�


_fgx20%`	
"×de_%eK`1¦§��NH3/f,SO4

2-!�������SO2/f��de

N�!n¥?÷�P�6F 

� �N�¨_fgx 13%`�	�÷��!��1Í� Cl
-

/f, Ca
2+

/f��!n¥
]^��©�

JENH4

+, SO
4

2-�n!n¥���6F�N�¤_fgx 11%`	
NO3

-

/f$ SO4

2-$�n¥?

�n��PG&E6F 

� D!KC�@�¡B¢1íE6�N����	
z{¯Ã�!�EN�!n¥?÷����


¯Ã�!©E-.2!n¥	^�P�6F 

 

 

 

 

 

 

Ì 4-7-4� �N���!IJ 

���� ����� ���	� 
���	

�
�� 31.9 43% 43%

�
�� 14.6 20% 63%

�
�� 9.9 13% 76%

�
�� 8.0 11% 87%

�� ���� �� ���� �� ���� �� ����

SO
4

2-

/f 0.96 NH
3
/f 0.93 Cl

-

/f 0.78 NO
3

-

/f 0.61

NH
4

+

/f 0.84 SO
2
/f 0.47 Ca

2+

/f 0.56 Ti 0.52

SO
4

2-

0.72 NO
3

-

/f 0.37 Mg
2+

/f 0.24 NH
4

+

/f 0.32

NH
4

+

0.70 HCl/f 0.36 			 				 K
+

/f 0.27

NO
3

-

/f 0.58 NO
3

-

0.36 			 				 			 				

As 0.51 Ca
2+

/f 0.32 			 				 HCl/f -0.28

Cl
-

/f 0.47 Ni 0.30 			 				 Mo -0.28

Ca
2+

/f 0.43 K
+

/f 0.28 			 				 V -0.33

V 0.36 			 				 V -0.32 Cl
-

/f -0.34

			 				 			 				 As -0.36 Ca
2+

/f -0.40

Cl
-

-0.11 NH
4

+

-0.28 SO
4

2-

-0.40 NH
4

+

-0.43

NO
3

-

-0.22 SO
4

2-

-0.28 NH
4

+

-0.41 SO
4

2-

-0.44

Ì 4-7-5� øN�����n¥� 

����
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�N���	³ð�1�c��»����F�F	55ª!³ð�14ª!��_�N�£É¤

!e�¦`��c%6F4ª!��	
m!D$1Í�F�w�N�£!e�¦$PM2.5z{$

!��	ñ88k?��6_64-7-3`F�

�N�£�SO
4
j!PM2.5�!��!÷^ 

→ SO
4

2-

/f
SO
4

2-?JxGL�
i�xGLn 

�N�
�deN�z{!yP 

→ NH
3
/f?JxGL�
SO

4

2-?JxGLn 

�N�¨��÷��$]^��!fg 

→ Cl
-

/f?JxGL�
SO
4

2-?JxGLn�

�N�¤�NO
3
j$SO

4
j!8k 

→ NO
3

-

/f¶Ti?JxGL�
SO
4

2-?JxGLn 

� DGQ!�1«��+:^¬0$�PM2.5z{

� _MV18.7μg/m
3`$$ù��4-6-6�Í%6FÌ

� ©
ø�N�e�¦!MV�	0.0���F 

 

 

 

 

r=0.64, n=53
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0
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0 10 20 30 40μg/m
3

����

� 4-7-3�  PM2.5z{�X
�$�N�£!�

e�¦$!8k�

Ì 4-7-6�  ø:^!�N�e�¦�

    � � PM2.5 � � � �     � � PM2.5 � � � �

1  � 	 19.1 -0.9 2.7 -0.4 0.3 1  
�� 16.8 0.6 3.1 1.1 6.1

2  � 	 13.6 -1.5 2.2 0.9 1.5 2  
�� 12.3 -1.8 0.3 2.1 4.2

3  � 	 20.4 7.9 -2.8 -2.4 0.2 3  
�� 26.9 14.9 3.2 -1.4 7.6

4  � 	 
 
 
 
 
 4  
�� 20.5 6.4 0.8 -1.4 2.7

5  � 	 8.1 -4.7 -0.3 2.7 1.9 5  
�� 21.0 5.1 2.9 0.3 5.8

1  � � 21.4 -3.4 1.7 -0.3 -1.2 1  �� 12.3 -5.2 3.6 -0.1 0.0

2  � � 13.3 -3.9 7.0 -0.2 -0.7 2  �� 13.2 -3.2 3.8 0.7 2.3

3  � � 25.0 2.0 1.9 -4.4 -5.9 3  �� 24.6 -5.3 7.3 -4.2 -5.5

4  � � 21.3 4.5 4.3 -1.9 -0.1 4  �� 21.5 1.3 1.0 -1.2 0.3

5  � � 13.0 -1.9 5.6 0.6 -0.6 5  �� 19.1 -2.5 5.2 -2.0 -1.3

1  � � 24.9 -1.9 2.1 -0.4 0.8 1  �� 10.8 -4.3 -3.3 1.8 1.4

2  � � 14.5 -6.0 -0.9 1.6 0.6 2  �� 15.0 -3.3 -3.8 1.2 0.9

3  � � 28.8 11.5 -1.7 -2.6 0.0 3  �� 27.7 3.8 -5.6 -1.6 -0.5

4  � � 25.5 5.8 -0.1 -1.9 0.0 4  �� 13.9 -2.7 -3.7 1.2 1.4

5  � � 15.4 -1.8 3.2 0.2 -0.4 5  �� 19.3 -1.0 -3.9 -0.1 0.2

1  � � 15.4 -5.4 1.5 0.5 0.0 1  �� 19.3 -5.2 -4.0 1.4 0.9

2  � � 12.9 -6.9 -4.7 2.7 1.3 2  �� 22.7 -0.2 -4.6 -0.4 -0.4

3  � � 26.3 -2.4 -5.7 -1.8 -3.7 3  �� 29.7 7.4 -7.5 -3.5 -2.3

4  � � 27.5 -2.2 -6.9 -0.9 -2.6 4  �� 18.3 -5.5 -3.6 0.5 -1.1

5  � � 18.4 -4.6 -4.2 2.3 -0.2 5  �� 15.2 -3.3 -3.3 0.7 0.4

1  � � 22.4 3.7 2.0 -0.3 2.5 1  �� 
 
 
 
 


2  � � 11.8 -6.0 -2.0 2.4 0.1 2  �� 15.2 0.8 -2.1 0.0 0.3

3  � � 23.8 9.3 -5.1 -1.6 0.3 3  �� 25.2 -1.4 0.7 -5.7 -7.5

4  � � 20.8 1.5 -3.9 -1.1 -2.0 4  �� 21.3 5.2 -0.5 -2.4 -2.8

5  � � 10.2 -4.4 -3.4 4.0 1.9 5  �� 12.5 -2.2 7.6 -1.3 -0.9

1  � � 15.7 -5.1 4.8 -0.6 -0.6

2  � � 7.1 -5.4 1.8 2.0 1.2

3  � � 22.3 16.8 3.6 17.7 -8.5

4  � � 25.8 11.8 1.6 -3.7 0.9

5  � � 11.0 -5.1 1.8 1.2 0.9

�� � !"#$%&'  PM2.5(μg/m
3
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� Ì4-7-7�ø����
Ì4-7-8�ø:^!PM2.5z{$�N�e�¦!MV�1Í%6F��

��!©�PM2.5	��û�z{?yP�6Fe�¦	�N�£�t�÷��¶�N�¤?n

���D$PQ
D!��	SO
4
j!��?t�÷�P�6$��QG�FH6PM2.5z{?

PP�6��È¶ú¶Ê	SO
2
¶NH

3
_�N�
`,Caj_�N�¨`!z{?,,yP�6$äð

��D$?��6F 

�;
ø��:^!�O{!t5$%&
n\o�	�N�£¶¤!e�¦?÷�ED$


Þê$�e��N�
!e�¦?÷�ED$
?g¶pq¶lm�	D!e�¦	^�ED$


;r�	�N�¨!e�¦?÷�ED$
ÎÏ¶éy¶ôõ	��©³���6D$
01��

�D$?��6F 

 

�6�� ������

1. �O{	
PM2.5!46%1SO
4

2-$NH
4

+?|7
ÕÖ×N�$îïN��PM2.5!c70%1|

76F 

2. <³ð�!PM2.5z{(MV�19.3μg/m
3

)!90%¯Ã�	
c10É30μg/m
3���6F 

3. PM2.5����ñ8k�	
SO
4

2-¶NH
4

+¶Rb¶As¶Sc��!N��÷�P�6F 

4. �N���1B�6$DÑ
<>!qa	4n!�N��87%?H��G6F 

5. H6�N�e�¦PQ
ø����,ø��:^!��IJ15²��D$?��6F 

Ì 4-7-8� ø��! PM2.5z{$ 

�N�e�¦!MV� 

Ì 4-7-7� ø:^! PM2.5z{$ 

�N�e�¦!MV� 

��   PM2.5 � � � �

1 17.8 -2.7 1.4 0.3 1.0

2 13.8 -3.4 -0.3 1.2 1.0

3 25.5 5.9 -1.1 -1.0 -2.3

4 21.6 2.6 -1.1 -1.3 -0.3

5 14.8 -2.4 1.0 0.8 0.7

�	 18.7 0.0 0.0 0.0 0.0

PM2.5
μg/m
3

� � PM2.5 � � � �

�	 15.3 0.2 0.4 0.2 1.0


� 18.8 -0.5 4.1 -1.3 -1.7

�
 21.8 1.5 0.5 -0.6 0.2

�� 20.1 -4.3 -4.0 0.5 -1.0

�� 17.8 0.8 -2.5 0.7 0.6

�� 16.4 2.6 2.7 3.3 -1.2

��� 19.5 5.1 2.1 0.2 5.3

�� 18.1 -3.0 4.2 -1.4 -0.8

�� 17.3 -1.5 -4.1 0.5 0.7

�� 21.0 -1.3 -4.6 -0.3 -0.5

�� 18.6 0.6 1.4 -2.4 -2.7

PM2.5�μg/m
3
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�C" PCI����


���"4DE��5F	���GH?�7I���PM2.5	(�JK>L	MN�OP�

�Q� !"RSTU+,-�%&VW	XY<Z[	\]�^_"34�`T4?a�

PM2.5��bcde>f
ghij�k"lm�n�o
pq>�n	���rs?�7 
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5.1� �� 20����	
��
� 

� �� 20 ��	���*tuvt�w PM2.5 (�	 90%J�x(�*y 10z30μg/m
3

�

C{��|(�* 19.3μg/m
3

�C6�7���} 5-1-1�~?�k������w�	 PM2.5

4+,-�%&�SO
4

2-

�NO
3

-

�Cl
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4

2-
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SO
4

2-

	�����C"4�P��" SO
2
4	�.*��6�71��	 SO

2
4 PM2.5 �	

SO
4

2-40����c���	�*U�340~�I��7���SO
4
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4 K
+

�As4	�.0

���SO
2
�SO

4

2-

	� ¡¢£���a	¤¥0¦§�C"4�P���7 

 

����



 

5.2� ������	
��
������� 

�� 20�����	
���
���������������������� !"

#$%&'()�������*+,-./0"

"

1�
�2"

(1)" 	
3��	
4��56789�:�;<=>�?�5@A�B@C?:D-�E

F !	
G&?H�5I�J�K&LMN�OPNQF !	
R��STUV�W

X&Y�Z8[�\]-�EF ;5	
^&_�`A&PNQF ! 

(2)" �a�	
4(�b 25.6c)�de5	
G&?H�fgF(�b 28.4ch5	
R�i

i�\F ;5	
^�dJ(�b 28.9c)&?� ! 

(3)" j/k
�5	
^(j�b 9.3h)�d:&?�5	
R(j�b 4.0h/j)�dl&?�

 ! 

(4)" 	
G5	
^&5mn8[�opqrstuvwx;yz{N ! 

(5)" ��	
�& PM2.5;J|�pF 	
G5	
R&'()�5}~����:��

��_;�� !� 5��C PM2.5 |�;e�?� 	
45^&'()��N�

������N?�� ! 

 

1�����|� 

(1)" :n��8�� PM10&��H PM2.5��b��� 7���(�b 69.0%)5�67(�

b 65.5%)��67���(�b 73.2%)����:�?����N?�� !"  

(2)  ��	
-��F)5PM(10-2.5)&'()��67���(�b 7.3μg/m
3

)Y���67

(�b 9.9μg/m
3

)�J�� F)( �&¡F5PM2.5 ��67���(�b 20.0μg/m
3

)5

�67(�b 18.8μg/m
3

)��&¢£��|�¤¥¦�� F)( ! 

(3)" ��	
-��F)5PM(10-2.5)�|���67(9.0§10.8μg/m
3

)5�67���(6.4

§8.0μg/m
3

)���&¨©;l{(�&¡F5PM2.5 �|��¨©��67(12.8§

25.3μg/m
3

)5�67���(15.2§26.4μg/m
3

)��&:��5ª&	
G5	
R&�(

) PM2.5�|�;J�?� ! 

 

1]«¬­®¯��|� 

(1)" PM2.5|�;J�?� 	
G5R&�()5NH
4

+�� SO
4

2-;J|�pF)( ! 

(2)" 	
G��°±²³)���8��5	
R��´����8��5µ¶·����

J|�p;��N5PM2.5 &��Hµ¶·������(	
G��b 61.4%5	
R

��b 52.4%)�:��?�)( ! 

(3)" µ¶·����&��H SO
4

2-� NH
4

+� 2�������¸�5dl�	
4�U¹

� 82.6%5d:�	
G�º»� 99.8%5Z�b� 96.6%���567����¼(½

¾�:��� ! 

(4)" SO
4

2-� NH
4

+� 2���¿À|���6Á�5°± 1Â1���5� �Y�Ã)( 

Ä���5 PM2.5��°�ÅÆ�(NH
4
)
2
SO

4
ÇÈÉÊ¯sËÌÍh�Î�ÏÐF)(H

Ä�;ÑÒ{N ! 

(5)" 	
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��&���fg;��N?�� 

����
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4
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������ 

(6)� ������� PM(10-2.5)�� Cl
-���
� Na

+���
��(0.57 0.27)!"#$

%�(Cl
-

/Na
+

 =1.17)&'()��* Cl-�+,
-./0��1� PM2.5��

�23

)�����4(Cl
-

/Na
+

:0.27)���5 (Cl
-

/Na
+
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(1)� PM2.5�� OC	EC�>��	?�@�A�@BCD6�EF��	OC�
!A�

@BCD6�2	EC �
!?�@6�23)��PM2.5 �� OC �GH EC �IJ�

KL�	OC �IJ!?�@(MN 10.0%)G*A�@BCD(MN 11.5%)6�2	EC �

IJ!A�@BCD(MN 8.1%)G*�?�@(MN 9.2%)6�23)�� 

(2)� ?�@�A�@BCD6 OC� EC��
OP&�EF��	OC!��Q&R��A

�@BCD����
6OP���ST	EC!��Q6!?�@6��
�3)��

��	?�@(MN 1.6μg/m3)�A�@BCD(MN 1.7μg/m3)6UVKW
��
6OP

��� 

(3)� WSOC!	?�@�A�@BCD6�EF��	A�@BCD6��
&X���Y

�	Z[\�]^\�6 WSOC ��
OP&_��	Z[\6!G2`��
OP


a�0�
	]^\6!Sb�cd!a�039)�� 

(4)� OC��WSOC�IJ!	efg	hi	jk	Blm�]^�nbop6 80%&q

r	Ms	tu	vw	xym�Z[\6 60%&'()��Y�	WSOC� OC	WSOC

� TC �z�!]^\6�2	({|}9��]^\6 WSOC �~��
����&

X����� 

(5)� WSOC � Ox MN���z���! r=0.56(n=66)6�)��/��	WSOC � Ox �

7���z�(r=0.44)G*�	Ox���MN���z�(r=0.56)�T
�9)�� 

 

���%=m��<%=�
�

(1)� ������K�	
��
��������Na��Fe�������
����

����Mg��Ti����
���������� ��!ng/m
3"#��$%��&

�'(�	
��
��������)ng/m
3*+�,-%.#%�/0123456

789:;'(�<=��(2)>(5)�?7@�,-%. 

(2)A Na6B$��CDE�F$GH6,@�IJE�K$GH�,-%. 

(3)A K6B$���L���MNO�,#@PQ�RS-%. 

(4)A Ti6B$��TUVIJE�F$GH�,-%. 

(5)A V�Mg6B$��WXCDE�F$GH6,-%. 

 

�������Ob 

(1)A YE��
���67$�
���Z[\��]^0�_`�23�abYcS-

%.d6���e��fg 62.2%���h��fg 53.2%�,-%. 

A ijk�23�l�6mc���n���fgo?\����e�5.9%Zpc�ij

k�23�11.0 > 18.8%�,-%. 

A A ^$��qrst�23�fg5.7%?YcS-%����e���ijk�23u

����



 

��������	
 

(2)� �
����������������	���� !"#62.2%$%&'()*

+������������	����,!"#18.8%$%-./0��������
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3
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3
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3
#��%'./0%�)*+,�&7
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�6NO�6M �)*+,&DEF(GH 26%)�IEFJKL(GH:32%)6M �7

8AB&C./01)*+,&PQR%S�'./01 

 

5.3� ������	
� 

G� 20T�UV6&�WX#�YZ�[Y\Y]^�_`(0 5aQ#UV.b�PCI

\Y]^�_`( 253a#UV_ 5cde$��3f:0g�6�h��#��ij,A

k#34_lb.�m�g�%6801n#o6�pP# PM2.5#'��+�&�q�r

st�)*uq�vw�Yxyz{|#E}%78~A�g�%�./01f�����

��:>�0�WSOCi����Ak_��:0g�6�WX
 ��~#��_��g

�%6801g�b#��_�`:���&�s�������=(>��:>��:>

(~��%M����b�01 

�PM2.5'���#�$���#�� 

 PM2.5'��+¡#¢+£¤¥#¦§ 

�PM2.5'���¨7)*o Cl
-#©ª�#E« 

� ��������������WSOC#¬­q® 

� �WSOC�PM2.5¯
°����� Ox�#E« 

RPM2.5o�±²�³´��#µ¶ 

·¸¹�¶/0ºt»¼��#f� 

½SO
2
� PM2.5o# SO

4

2-#4¹�¾» 

 

¿T 9À�PM2.5�«�ÁÂÃÄÅ%ÆÇ<��ÈÉ6&�Ê�ËÌÍÎ#ÏÐ���

��PM2.5 9Ñ%2m2mÒ%�>(�1Ó¶NUV6&�g�b9Ñ�Ôm�0²�U

V$��ÕÖ_���×#EØm�UVÙ��ØÚ_Û A%b�sT�ÜÝ�g�bÞ

ß�à áâ6(~ãÇ6M�1 

 

 

����



 

1 ������ 

 

1.1� PM2.5���

�������� PM2.5���	
���
������	��������� PCI���

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

1 PCI���� *2+.�3����
�45�6,�7.�/ 

8 8 8

  

  

(1) PCI ���� 	��������9:;1<.�=>��?@,�AB' PM2.5

���� ��?
CDEFGHI��- PM2.5���� $�J,KL9MNO

#�,- 1�/PQ	RS 1-1-1�7TJU����V�WX�Y$Z[\] ^ _

 $`���PQO#a���V�WX�Y	 12 b� 10μm c�d��e�_ $

12b� 2.5 μmc�d��e�_ $f��g��\hi_ � 3jk��-/lm

	
n#o# 2p�q\]�e�r����Y��sT-/ 
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(1)2 2 ����+,-.�3'4���������54 67��89 1-2-1 ��0��F0

:; F3<�� 46=>�?@&'�1F0��ABCD
EF5SO
4

2-�NO
3

-�Cl
-�NH

4

+�

Na
+�K

+�Mg
2+�Ca

2+7(�F1GF3��HIEF5SO
2
, HNO

3
, NH

3
, HCl7(JKL�1 

 

(2)2 2 MN��O	IP�QR
�STIU��VW(X3%&/01<Y��	
��

Z
[�54 67(\3�]^_&`�a�FbL�1c�d�ef�ghi#jk

3lmn� 1op%5qr%&s�'7�t'�uvu�wxu5ECy0.15mS/mz{7

�|�lm%�}~d�U����P�W��h&��L�1 

 

(3)2 2 F0�F1��������s�(3'�1F2��
C�I��(6%������+2%

�����u�n��p%4s�(3'�F3 ��
C�I��( 5%���+2%��

���u�n��p%4s�(3'�1 

 

(4)2 2 �	
��Z
[�]_��O	IP�QR
�STIU��VW(X3%&�x

u�lm%4STIU�������a(3'&/01�	
��Z
[�54 67

(\3�]^_&`�a(3'&��	
��Z
[���6���(�XL�1Z


[����h(��4�������X��X�������� �¡¢�£¤(

¥'?¦;/01��§¨]_&d��	
��(©ª���L�«��U����

P�W��h&¬­%4®��̄ ;�	�
°X
����h&¬­%�±²��L�1 

 

(5)2 2 +,�-.�g4@&��JK�³�´µ-."¦¶®:; 5G10m�·¯�?�

�0�¸³L�1<4�¹®�¸³%&�-."¦º»�®�¼�½¾��¿À:;

3m z®�?��0�L�1JK�³�=E���	
��Z
[�5!�ÁÂ�{

ÃÄ7Å�C�Æ���Å} ÇÈÉÊËÅÌÍ
IÅP�S�|�Îµ¦Éh��

0�L�1 

89 1-2-12 �	
��Z
[�(46) 

����



 

 

(6)� � ��� 1L/min ���	
���
���������������������

 !"�#!$4 %&�'(	�)*�
+,	�-%�)*�./0/1�234

56$)*7!3&�8/�9:�;<=2>?@A	�BC�D�EFGH�;�

8/�@A	�'IJ?KLMN���OP���� !"�#!QC)*�
+,

�RS�T�3=!UV��W439�;X>�G�	��YZ?[\	]W439

�;^_`������ab�)*cdeSfgOh+ijk,lm�no��� 

����



 

2� 	
�� 

2.1� ����	
� 

(1) lm��§ 

lm��§	�Ï 20�
K��Ï 50%���Ñ� 24Ò48 ®¯�).	§$.�³


0.002mg �
Ï*�T-�
�����.�/�§�3.�	
�§�³�����7�

9�]��-"$*��.
���7�9=�T-��®¯�)³��§�*¬­.�/ 

´µ�³�lm��§®��¥��lmÓ��� 5p*�§.��§*��.�/ 

 

(2) �Ï�±� 

lm��§�� y©ª!�§ÔÕÖ"�J?#$¸%&��Ï* µg/m
3

�'(�)�

�/ 

   #$¸%&��Ï = (We – Ws) ÷ V × 10
3 

   �*. We ×´µ³�lm��§ [mg] 

    Ws ×´µ��lm��§ [mg] 

    V ×©ª©�§ [m
3

] 

 

 

2.2� �
���
� 

PM2.5´µ+lm�6,�	
1/8�¶+ 1.73cm
2

�*�?�.
PM10-2.5´µ+lm�

6,�	 1/4�¶+ 3.46cm
2

�*�?�.
,-»�¾#�/""�ØÙÚ 10mL*.��

20Û¯Ø/01�.�/�ÕÔ2�ØÙÚ 3ml�¢£.
OÕ�3 ml�451�lÜ�

6¢,.�7ÚÝ PTFE^�Ó��lm�89 0.22µm
:9 13mm�*(Þ.�l�¼�

l�.�1�lÜ*
Û;��$.�/Û;��<�=�>� 5QÛ Na
+

aNH4

+


K
+


Mg
2+




Ca
2+

�
?�>� 3QÛ�Cl
−


NO3

−


SO4

2−

�	
�>��]ZdW�\5�J?�§.�/ 

@§AuQ®�BQÛCD�ÏEF* 5 GH�.aIH��©ª§�
���%���

��ÏJ±.���IHKL� 3M��*@�ßN�
%�� 10M��*�§ßN�$.

�/"#Õ*O 2-1�7.�/ 

 

���� µg/m
3

�

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

Cl
-

NO
3

-

SO
4

2-

��	
� 0.027 0.030 0.010 0.017 0.013 0.043 0.12 0.070

�
	
� 0.0080 0.0090 0.0030 0.0050 0.0040 0.013 0.036 0.021
 

 

 

 

 

 

 

 

 

O 2-18 ÚPÝQÛ��§ßN�$@�ßN� 

����



 

2.3� ���� 

2.3.1� ������ 

QRQÛ�Û;	STlm* 1cmU��?���SUNSET LABORATORY�c ��à

g]áiÛ;()�J?VO 2-2 �7T IMPROVE 5�WX�Û;*¤��/IMPROVE

5	CD DRI�Desert Research Institute�9:;.�45�VÛ;<��IQR��â9Q

�.�YR¸QR*���T-"$ÔÕV� Z [�\][ã.^	_�[*+,�[


`���T-45��-/a��Ï	äåæ97.���<bc#$¸%&�PM2.5�

H�45d�Z�egif 5 g 1�$hij'��,-9VIMPROVE 5�:;k��-

J.C.ChowÕ
2��WX��¥��/lG�Û;�	V~$mn���* IMPROVE5�o�

���-\][�H�.�9Vpqr$pqs����6,�	 EC9�]�'����V

_�[�ç _�tu.�/ 

 

O 2-28 IMPROVE5�Û;WX 

���� ��� 	
��
 ����


1 He 180 120

2 He 180 250

3 He 180 450

4 He 180 550

5 He�Oxygen 240 550

6 He�Oxygen 210 700

7 He�Oxygen 210 850

8 Calibration 110 1
 

 

3 p�Ó���lm*Û;.���ÔÕ)��@�ßN�*O 2-3 �7.�/���V

�Wv¯9w,f 3v¯	xxD,@�ßN��'��/ 

 

 

���: µg/m
3

�

���	
 ���	


EC(
3�����) 0.13 0.44

OC(
3�����) 0.27 0.89

EC(
3��) 0.087 0.29

OC(
3��) 0.18 0.60
 

 

1�http://www.env.go.jp/air/report/h19-03/manual/m05_5.pdf 

2�J. C. Chow, et al., Comparison of IMPROVE and NIOSH Carbon Measurement. Aerosol Sci.  

Technol. 34, 23-34, 2001. 

 

 

 

O 2-38 QRQÛ��§ßN�$@�ßN� 

����



 

2.3.2� ������	
��
�WSOC��

����� 1/4��	
 1/8��
����� 20mL�����15����������

� PTFE !"#$"%&'()�*+ 0.2µm��,-��.�	/012345678

TOC �9:�;<���=>�?@A�BC�	
1,2)

/TOC D�0�EFG
 680H�I

JKL)MN
O�GPQRST/��UVC
 150µLW�	/XYZ=�[<\�]B

W��#^"_�]B�`-abcb�XYde�fg�hi�jkl�mnop	��

#^"_�XYdeoq�a� 3r�s�tul�10r�BCtulW�	/vbq�w

2-4�x�	/ 

 

 

 

 

 

1) H. Yang, et al., Comparison of two methods for the determination of water-soluble organic 

carbon in atmospheric particles. Atmos. Environ. 37, 865-870, 2003. 

2) K. Kumagai, et al., Seasonal Characteristics of Water-soluble Organic Carbon in Atmospheric 

Particles in the Inland Kanto Plain, Japan. Atmos. Environ. 43, 3345-3351, 2009. 

 

2.4� �����	
��
 

yz{�|A}��9
����~8���	�������^���C�9:

�ICP-MS��;<`p	/������	������ 1/4��%�"������Vb�

�2�5mL��%�2�2mL���;�.23�A��1mL�������_������

��~8���	/����Z=� 200H��B�	����$)� ��n�1¡m��

T�R2�¢£¤¥�0.1mol/L�2R 50mL�¦��	/¦���Z=
�In�,-	§

XY:�;< ICP-MS�Agilent 7500cx��� 31|A�¨�K©ª�Na���«¬­©ª�Mg��

L'®¯©ª�Al��°K©ª�K��°'­©ª�Ca��N°"±©ª�Sc��²("�Ti��

³¨±©ª�V��_�ª�Cr���"M"�Mn��́ �Fe��µ³'��Co��̄ �¶'�Ni��

·�Cu��¸¹�Zn��ºA�As��»$"�Se��¼A�Br��'½±©ª�Rb��N��

"²©ª�Sr��¾K#¿"�Mo��À�Ag��°Á®©ª�Cd��L"²¾"�Sb��»­

©ª�Cs��³K©ª�Ba��^"("�La��Â�K©ª�Sm��Ã©�Ä©ª�Eu��y

�Au���;�¹�Pb���BC�	/yz}��s�tulWBCtul�w 2-5�x�

	/ 

 

 

���� µg/m
3

�

Na Mg Al K Ca Sc Ti V Cr Mn Fe Co Ni Cu Zn As

����� 9.4 2.7 35 6.0 29 0.008 1.8 0.012 0.54 0.23 11 0.054 0.54 0.25 3.1 0.018

����� 31 9.1 117 20 98 0.025 6.0 0.039 1.8 0.78 38 0.18 1.8 0.82 10 0.059

Se Br Rb Sr Mo Ag Cd Sb Cs Ba La Sm Eu Au Pb

����� 0.025 5.7 0.021 0.11 3.1 0.10 0.005 0.091 0.005 3.6 0.48 0.021 0.006 0.003 0.35

����� 0.082 19 0.069 0.36 10 0.32 0.018 0.30 0.018 12 1.6 0.069 0.021 0.011 1.2
 

 

w 2-5Å yz}��s�tulWBCtul 

w 2-4Å WSOC�BCtulWs�tul 

���: µg/m
3

�

���	
 ���	


WSOC 0.12 0.40

��������
��

����



 

2.58 ������������� ��!"#$%���&
��

� \hi_ e��5�J-è[QÛ yàg]áiQÛ��Ï�QÛÛ;	
,-»�

<�Blm*¾#�³
F0
F1 y F3�6,�	 20ml�ØÙÚ*
F2�6,�	 0.05%

�v/v�H2O2PÜ 20ml *���.�
y$U¼!�	Ø/0¢£I*+,� 20 Û¯1�

*¤��/"#Õ1�Ü*89 0.45μm �^�Ó��\hi_ �l�.�³
�>��

]ZdW�\5�J?BQÛ�Ï�H�*¤'��/ 

Ó�����	
z2+� F0
F1
F2 y F3lmB 3p',. 5p*
���%��

1�{H�.
n�^|g��*���/ 

@�ßN��6,�	
�}��#é
~3H�.�Ó��������IHKL*$

?
n� 3 M�3σ�*@�ßN�
10 M�10σ�*�§ßN�$T��*9
���¯�

J?ßN����'éÕ6�9��.!,
@�ßN�9�,9���@�ßN�z��

'��.!��H���9���Õ#
������H���*@�T-·�	ßN�*

Ó���J?±�T-45	²�$ê�Õ#�/n"�
����ßN��6,�	


EANET�GH���-�àg]áiQÛ:0.01/X�μg/m
3

�
è[QÛ� 0.1/X�ppb�8 X : �

®¦§�L/min��*ëê�
n#Õ��* nmol/m
3

�J±.�ã�*���/ßN�*±

�T-����$'-B����B��v¯�\hi_ e��5��®¦§*O 2-6 �

7T/ 

 

O 2-68 BÈ�
Bv¯�$�\hi_ e��5��®¦§ 

��

� 2.0 2.1 1.5 1.0 2.9 1.8 1.2 1.0

� 2.0 2.0 1.5 1.0 1.8 1.8 1.2 1.0

� 2.0 2.0 1.5 0.9 2.8 1.9 1.2 1.0

� 2.0 2.0 1.5 1.2 1.7 1.8 1.7 1.0

� 2.0 2.0 1.5 1.1 2.7 1.8 1.2 1.02.0

2.0

1.0

1.0

1.0

1.0

1.0

��

1.0

1.0

1.0

1.0

1.0

2.0

2.0

2.0

2.0

�� �	 
�� 
� �� ��

��
(L/min)

�� �� �� ���� ��

2.0

2.0

2.0

2.0

 

 

����



 

3� ������	
��
� 

3.1� ����� ��	
��
� 

��3-1��������	
�20� 7
28�� 7
30��

��� �� ��� 	�
 ���� ��� 
�� ��� �� ��� ��� ��� ��� �� ��� � 

SO
2
(ppb) 0.6 9.7 7.6 - 0.8 1.8 3.1 6.1 0.6 - 3.8 3.0 1.2 - 5.5 1.4

Ox(ppb) 39.6 23.6 36.3 31.9 23.2 22.9 - 40.9 32.6 27.0 22.1 22.5 34.4 31.2 39.0 28.9

NO(ppb) 4.9 8.9 4.4 3.7 3.8 3.7 1.4 3.9 3.2 4.0 9.0 1.7 2.4 1.5 3.7 4.5

NO
2
(ppb) 21.9 35.3 36.9 31.1 23.9 19.1 21.4 26.0 13.6 14.0 19.5 5.6 15.6 7.7 15.7 17.1

SPM(μg/m
3

) 30.3 44.2 37.1 25.1 26.0 26.2 34.3 46.4 29.8 50.0 22.1 13.2 23.6 32.1 34.3 33.4

��(m/s) 1.4 2.9 2.0 2.1 2.2 1.6 2.3 2.5 1.0 8.0 1.3 1.9 0.8 1.9 2.3 2.3

��(�) 27.6 - 28.2 28.7 27.8 25.6 - 28.1 25.7 25.2 - 23.4 - - 28.5 -

��(�) 65.8 - 68.5 71.6 67.4 76.3 - 74.9 77.1 76.1 - 77.8 - - 68.9 -

N 4 3 1 7 6 3 4 0 9 2 4 7 0 2 2 2

NNE 9 3 4 11 4 3 6 0 1 5 0 5 0 0 2 0

NE 3 6 5 2 3 3 9 3 4 3 0 4 0 1 2 0

ENE 2 2 3 1 0 6 4 7 6 2 0 5 8 3 8 0

E 0 3 1 2 4 1 2 8 5 5 7 3 6 2 7 0

ESE 0 9 6 2 2 5 3 4 2 7 0 2 3 5 2 0

SE 1 6 4 4 0 2 1 8 1 3 0 5 0 5 1 1

SSE 3 2 2 5 1 0 2 4 0 1 0 3 0 0 0 0

S 3 1 8 2 2 1 1 0 0 2 0 1 0 0 0 0

SSW 5 1 0 1 2 1 2 0 0 0 0 2 0 0 1 0

SW 7 0 1 1 3 2 2 1 2 0 0 4 2 1 0 0

WSW 2 5 1 1 0 5 8 3 4 1 7 1 7 1 2 0

W 0 0 1 1 0 2 3 2 4 0 4 2 3 8 7 7

WNW 3 0 1 0 1 5 0 6 5 1 4 1 8 9 3 25

NW 1 2 4 3 9 3 0 0 2 1 11 1 1 10 4 9

NNW 2 5 5 5 8 2 1 0 1 0 8 1 1 0 4 1

C 3 0 1 0 1 4 0 2 2 15 3 1 9 1 3 3

	 48 48 48 48 46 48 48 48 48 48 48 48 48 48 48 48

�3-2��������	
�20� 7
30�� 8
 1��

��� �� ��� 	�
 ���� ��� 
�� ��� �� ��� ��� ��� ��� �� ��� � 

SO
2
(ppb) 1.9 8.9 5.3 - 0.7 1.2 0.5 3.0 0.3 - 3.8 �� 1.6 - 4.9 1.0

Ox(ppb) 38.7 28.1 30.8 28.0 20.9 28.6 - 25.2 25.4 22.0 32.6 29.2 51.4 33.1 37.3 44.3

NO(ppb) 3.9 7.4 4.6 2.8 3.4 1.4 0.4 3.0 0.3 4.0 3.3 1.5 0.5 1.1 2.1 3.6

NO
2
(ppb) 14.8 21.5 22.1 12.3 16.8 13.3 7.4 12.3 4.5 10.0 16.1 5.1 11.8 6.6 13.8 8.6

SPM(μg/m
3

) 18.6 25.6 21.7 16.8 22.5 24.4 12.9 22.4 16.2 33.0 32.6 15.6 29.3 35.0 34.7 48.4

��(m/s) 1.9 3.5 2.5 2.3 1.8 2.5 2.8 3.1 1.4 1.0 1.2 1.7 1.1 1.3 1.9 1.1

��(�) 26.5 - 25.9 26.2 23.3 24.3 - 26.0 23.6 24.1 - 25.0 - - 26.9 -

��(�) 63.8 - 72.4 78.7 69.4 76.8 - 74.8 82.5 87.7 - 70.0 - - 80.2 -

N 0 0 0 1 0 1 0 0 2 1 0 6 1 0 4 2

NNE 1 0 2 10 2 0 4 4 2 1 1 5 1 0 5 0

NE 4 2 8 15 3 0 20 13 14 2 3 5 2 0 2 0

ENE 9 9 16 1 11 5 7 8 13 5 2 4 2 6 4 0

E 3 5 11 7 20 11 11 11 5 8 2 5 4 1 2 2

ESE 2 3 10 6 6 16 5 10 8 10 10 2 0 4 8 3

SE 3 23 1 6 0 7 1 1 2 11 6 1 0 2 2 9

SSE 8 0 0 2 1 4 0 0 1 2 1 4 0 3 12 9

S 4 0 0 0 0 2 0 0 0 1 1 3 1 1 2 9

SSW 6 1 0 0 1 1 0 0 0 0 0 6 0 1 1 4

SW 7 2 0 0 0 0 0 0 0 0 0 1 2 0 1 1

WSW 0 3 0 0 0 0 0 0 0 0 0 1 6 2 0 1

W 0 0 0 0 0 0 0 0 0 0 0 0 12 4 0 0

WNW 0 0 0 0 0 0 0 1 0 0 3 1 12 7 2 0

NW 0 0 0 0 1 0 0 0 0 0 0 1 1 10 0 0

NNW 1 0 0 0 3 0 0 0 1 0 0 3 3 0 2 0

C 0 0 0 0 0 1 0 0 0 7 19 1 1 7 1 8

� 48 48 48 48 48 48 48 48 48 48 48 49 48 48 48 48

 

� 3-1� ���� ���	
 20� 7� 28
�7� 30
�

� 3-2� ���� ���	
 20� 7� 30
�8� 1
�

����



 

 

�3-3��������	
�20� 8
 1�� 8
 4��

��� �� ��� 	�
 ���� ��� 
�� ��� �� ��� ��� ��� ��� �� ��� � 

SO
2
(ppb) 0.5 2.8 5.3 - 0.9 2.1 5.6 2.2 1.3 - 4.2 5.3 1.3 - 5.0 !"

Ox(ppb) 29.7 26.4 25.1 21.6 8.4 34.7 - 30.8 33.2 34.0 41.0 42.4 37.2 17.8 23.3 !"

NO(ppb) 2.2 1.8 4.1 6.9 7.8 2.7 0.6 2.0 0.8 2.0 2.1 0.6 0.7 2.3 4.3 !"

NO
2
(ppb) 7.8 10.1 20.3 24.2 22.1 14.9 12.7 9.5 7.2 11.0 15.0 2.4 8.2 4.6 11.2 !"

SPM(μg/m
3

) 40.1 68.7 52.5 40.2 66.8 46.6 46.1 43.6 42.2 79.0 41.0 29.2 43.7 84.7 58.7 !"

��(m/s) 2.1 3.6 2.3 2.1 3.4 1.9 3.6 3.5 1.6 1.0 1.2 2.3 1.2 1.4 2.7 1.0

��(�) 28.0 - 28.4 29.1 8.3 27.7 - 28.9 27.6 27.4 - 27.8 - - 28.7 -

��(�) 71.2 - 78.6 84.0 82.7 77.0 - 76.2 79.9 91.9 - 65.5 - - 83.6 -

N 0 0 0 0 0 2 0 0 0 0 2 8 0 1 2 2

NNE 0 0 0 0 2 3 0 0 0 0 1 12 0 0 2 1

NE 0 0 0 0 8 5 0 0 3 4 4 5 0 2 1 0

ENE 1 0 0 0 3 10 0 0 6 3 6 2 1 3 1 0

E 0 0 0 0 5 9 0 0 5 4 24 8 0 4 0 0

ESE 1 2 1 0 1 5 0 1 12 13 9 2 1 6 1 0

SE 0 0 6 7 0 12 0 8 9 9 2 0 1 2 2 0

SSE 1 0 32 13 23 8 1 19 8 17 2 1 0 1 0 4

S 12 0 28 45 5 11 15 21 15 6 0 2 0 2 0 15

SSW 26 4 4 7 0 1 23 5 6 2 2 5 2 5 13 17

SW 23 59 0 0 0 1 23 5 5 0 1 10 3 1 11 5

WSW 5 7 1 0 0 0 10 6 2 0 0 9 20 6 13 6

W 1 0 0 0 0 0 0 4 0 0 0 3 23 13 12 2

WNW 1 0 0 0 0 1 0 3 0 0 1 3 15 6 3 2

NW 0 0 0 0 0 0 0 0 0 1 5 0 3 12 3 0

NNW 0 0 0 0 1 1 0 0 1 0 5 1 1 3 1 0

C 1 0 0 0 0 3 0 0 0 13 8 0 2 5 7 18

� 72 72 72 72 48 72 72 72 72 72 72 71 72 72 72 72

�3-4��������	
�20� 8
 4�� 8
 6��

��� �� ��� 	�
 ���� ��� 
�� ��� �� ��� ��� ��� ��� �� ��� � 

SO
2
(ppb) 0.7 3.7 4.9 - 0.9 1.3 5.6 3.2 0.1 - 3.2 4.5 2.1 - 4.6 !"

Ox(ppb) 25.4 19.4 16.1 17.5 15.7 21.9 - 17.8 21.1 16.0 20.6 31.0 35.0 28.4 34.5 !"

NO(ppb) 4.1 12.0 8.3 10.5 6.3 3.0 7.1 6.9 1.1 4.0 5.8 1.1 1.1 1.3 3.7 2.6

NO
2
(ppb) 12.5 16.5 24.1 28.2 20.4 12.3 15.4 12.4 7.7 10.0 19.5 4.7 15.4 6.3 13.3 10.6

SPM(μg/m
3

) 30.6 57.0 47.1 36.3 26.9 44.2 42.5 41.3 61.2 53.0 20.6 16.2 33.1 68.4 45.9 !"

��(m/s) 1.8 2.2 1.9 1.5 2.8 2.5 2.1 2.4 1.3 1.0 1.0 2.1 0.9 1.8 1.9 1.2

��(�) 28.6 - 28.8 29.0 22.8 27.0 - 28.6 26.3 26.3 - 25.9 - - 29.3 -

��(�) 72.3 - 80.5 87.6 67.0 86.3 - 82.9 89.1 85.5 - 78.7 - - 81.6 -

N 1 1 0 2 1 2 0 0 0 3 1 1 0 1 0 4

NNE 5 1 1 0 1 7 0 0 7 5 0 5 0 1 0 1

NE 2 0 0 3 3 2 2 0 6 9 0 3 2 0 3 1

ENE 1 0 0 3 0 13 2 0 25 2 1 8 4 4 5 1

E 1 1 0 1 0 10 3 6 6 2 10 8 7 2 5 3

ESE 0 8 4 3 0 7 3 3 3 10 7 6 0 9 1 1

SE 4 7 2 9 0 3 1 13 1 4 3 0 1 6 3 2

SSE 12 3 13 5 0 0 3 8 0 0 2 2 1 0 2 3

S 5 0 16 16 5 0 7 8 0 0 2 4 1 0 3 4

SSW 10 9 3 2 22 0 5 1 0 0 1 1 1 0 1 1

SW 4 9 2 1 7 0 13 0 0 0 1 1 3 0 0 1

WSW 1 6 0 0 1 0 5 3 0 1 2 2 4 6 4 4

W 0 1 1 0 0 0 0 4 0 0 1 3 10 12 3 5

WNW 0 0 3 1 2 0 0 2 0 1 1 0 4 4 3 1

NW 0 2 2 1 3 1 0 0 0 3 3 1 0 0 3 0

NNW 0 0 0 0 3 1 0 0 0 0 4 1 2 0 7 0

C 2 0 1 1 0 2 4 0 0 8 9 1 7 3 5 16

� 48 48 48 48 48 48 48 48 48 48 48 47 47 48 48 48
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�20� 8
 6�� 8
 8��

��� �� ��� 	�
 ���� ��� 
�� ��� �� ��� ��� ��� ��� �� ��� � 

SO
2
(ppb) 1.4 5.4 5.9 - 0.9 1.9 5.1 4.1 2.3 - 4.1 4.9 2.0 - 6.4 !"

Ox(ppb) 14.2 13.4 11.0 12.9 11.3 28.4 - 11.3 20.0 26.0 33.9 35.0 24.1 9.8 12.3 !"

NO(ppb) 6.0 7.3 10.5 17.7 8.1 8.7 3.1 9.2 8.1 6.0 4.6 1.2 1.9 2.6 10.1 7.8

NO
2
(ppb) 10.6 11.5 20.2 24.4 17.3 15.9 8.9 9.9 11.3 15.0 18.1 4.6 15.0 4.4 9.9 10.0

SPM(μg/m
3

) 17.3 18.6 23.7 21.5 19.1 31.0 14.6 19.1 24.0 39.0 33.9 21.8 24.8 29.5 21.0 !"

��(m/s) 1.7 2.8 1.9 1.9 2.6 1.3 2.9 2.9 1.4 0.8 1.1 1.9 0.8 1.6 1.9 1.0

��(�) 28.9 - 29.8 30.8 27.8 28.3 - 29.8 29.0 28.3 - 27.1 - - 29.1 -

��(�) 65.3 - 72.1 75.5 79.3 75.1 - 74.4 74.2 73.5 - 73.1 - - 76.2 -

N 1 1 0 0 1 6 0 0 0 1 1 3 1 0 1 1

NNE 0 0 0 0 1 2 0 0 0 1 0 2 1 0 1 0

NE 0 0 0 1 5 1 0 1 1 3 3 6 0 0 1 0

ENE 0 0 0 0 0 3 0 0 1 2 1 5 5 1 0 0

E 1 1 0 0 4 1 0 1 3 3 7 2 3 2 1 2

ESE 0 2 5 3 2 3 3 2 7 4 3 1 0 6 0 1

SE 0 3 1 5 1 1 2 4 2 5 3 0 0 2 5 8

SSE 0 2 12 5 0 1 3 8 2 7 3 5 0 2 8 4

S 2 0 19 19 9 6 1 13 5 6 0 7 1 1 2 4

SSW 13 1 2 12 12 3 8 4 8 1 0 8 1 0 0 1

SW 13 20 1 3 4 6 22 2 7 0 0 4 6 1 4 2

WSW 5 17 4 0 1 0 9 4 3 0 0 3 8 1 4 2

W 3 0 2 0 0 1 0 6 3 0 0 3 4 8 4 3

WNW 1 1 2 0 4 4 0 2 0 0 4 0 5 9 7 1

NW 2 0 0 0 4 1 0 1 0 2 9 0 3 12 3 1

NNW 1 0 0 0 0 4 0 0 0 0 9 0 0 1 4 1

C 6 0 0 0 0 5 0 0 6 13 5 0 9 2 3 17

� 48 48 48 48 48 48 48 48 48 48 48 49 47 48 48 48

 

� 3-5� ���� ���	
 20� 8� 6
�8� 8
�
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���� ����	
��
��� � ������������

�� �� �� �� �� �	 
��
 �� �� �� �� ��� �� �� �� � !" �#

11� 42 17 32 17 16 16 33 27 21 9 17 26 32 29 51

12� 47 32 44 19 17 20 59 41 30 15 13 28 52 49 46

13� 71 42 79 41 17 34 71 54 41 18 20 28 57 65 34

14� 68 55 92 62 17 43 67 53 54 29 27 30 38 63 35

15� 67 72 93 77 17 48 79 56 61 31 28 41 28 37 24

16� 81 61 76 71 14 41 98 58 61 31 31 26 25 29 19

17� 76 63 70 45 14 42 62 58 64 34 33 33 21 28 16

18� 65 28 76 32 13 36 56 56 57 27 35 23 16 22 14

19� 69 15 54 26 11 35 56 49 49 17 32 21 10 18 16

20� 49 5 53 31 7 21 53 29 30 9 25 20 6 14 15

21� 37 3 19 24 7 7 44 12 22 11 17 13 4 12 18

22� 24 13 20 20 5 3 49 19 14 16 15 12 3 5 17

23� 23 8 23 23 3 3 31 8 6 14 11 6 2 5 24

24� 24 12 20 14 3 0 20 8 5 15 14 6 3 2 11

1� 10 6 18 - 2 0 20 6 5 16 11 - - - 5

2� 6 4 18 25 2 0 27 2 4 13 8 4 4 8 6

3� 9 3 7 16 0 0 25 7 5 17 5 5 4 4 6

4� 5 5 4 4 0 0 19 3 5 19 2 5 5 13

5� 3 3 7 2 1 0 10 2 3 19 8 2 5 3 13

6� 4 3 8 3 1 0 9 3 2 14 9 4 5 2 10

7� 8 6 10 8 2 1 12 7 6 16 9 6 6 8 12

8� 15 16 26 17 3 5 25 19 13 11 11 12 12 16 25

9� 27 33 32 21 5 7 43 32 31 9 22 21 22 34 29

10� 53 30 48 23 9 7 62 46 36 9 32 30 49 53 41

11� 88 36 62 51 13 14 65 48 42 15 36 42 58 68 51

12� 102 56 85 52 15 25 67 49 46 29 38 59 57 78 65

13� 94 69 87 56 18 33 68 55 46 36 40 66 63 79 80

14� 104 63 76 62 17 47 50 56 43 39 38 64 69 83 73

15� 90 41 47 54 16 56 51 50 43 36 38 64 78 87 82

16� 77 35 44 72 17 63 54 60 53 38 40 71 83 92 77

17� 59 33 39 40 15 56 47 61 50 53 40 69 89 87 70

18� 44 24 30 37 9 61 41 58 47 61 37 84 84 91 70

19� 49 14 25 34 4 56 40 53 38 51 30 84 78 76 58

20� 36 18 24 26 4 53 42 40 29 46 28 73 70 68 38

21� 28 18 24 32 3 33 42 39 27 41 24 63 50 72 25

22� 29 15 19 31 3 25 35 37 23 34 24 60 34 54 22

23� 22 20 26 29 3 23 35 34 21 13 21 68 32 32 16

24� 22 15 8 21 3 23 32 32 24 8 16 58 25 26 10

1� 21 20 22 29 2 23 31 32 23 7 16 - - - 6

2� 20 17 26 27 2 11 27 20 5 15 37 16 25 8

3� 15 17 28 28 3 15 27 27 15 6 14 31 12 24 6

4� 11 13 22 24 4 17 29 27 11 9 13 31 8 26 6

5� 5 7 23 29 3 11 14 26 2 9 8 27 9 25 4

6� 7 8 12 23 3 2 9 14 3 9 9 19 13 35 7

7� 10 11 16 22 6 8 18 17 9 12 12 17 18 32 12

8� 22 13 22 24 10 14 29 20 9 14 19 20 23 34 25

9� 30 14 28 31 11 23 30 25 17 29 27 30 32 38 35

10� 31 20 37 46 20 37 36 36 30 42 40 45 45 53 42

����� 104 72 93 77 20 63 - 98 61 64 61 40 84 89 92 82

100<	��
 2 0 0 0 0 0 - 0 0 0 0 0 0 0 0 0
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��
 �� �� �� �� ��� �� �� �� � !" �#

11� 38 43 49 51 38 50 43 45 40 55 49 64 57 58 45

12� 51 55 66 57 54 63 47 49 42 64 54 72 63 63 57

13� 85 64 75 57 65 68 53 53 36 71 56 69 61 70 57

14� 90 59 72 62 52 71 48 46 32 68 48 62 64 70 60

15� 78 72 66 61 49 67 48 34 32 59 43 63 60 55 57

16� 99 68 62 53 46 59 44 28 33 60 43 62 56 61 55

17� 78 51 45 35 35 43 27 26 29 57 43 67 53 64 54

18� 69 27 29 28 15 32 24 26 23 53 39 75 43 48 67

19� 66 21 23 25 33 23 24 26 17 46 35 77 33 47 60

20� 34 19 24 26 41 17 20 25 17 32 31 70 20 42 49

21� 14 20 26 26 37 19 16 22 17 21 28 57 16 43 44

22� 18 19 24 23 36 20 15 21 15 14 23 56 18 39 45

23� 22 15 23 21 35 17 13 23 13 12 19 51 22 39 46

24� 22 15 23 21 35 16 13 22 13 11 19 50 27 34 41

1� 18 13 20 23 33 17 14 20 12 16 19 - - - 33

2� 16 15 - 24 31 17 13 19 8 15 18 33 38 42 17

3� 9 14 20 23 31 16 8 15 - 11 14 32 22 39 11

4� 12 16 19 22 30 9 8 12 8 12 13 18 13 26 28

5� 12 8 17 19 28 9 8 13 7 10 9 32 15 18 29

6� 8 6 17 17 24 5 12 12 3 13 7 25 9 16 29

7� 13 8 16 16 23 7 12 13 6 14 8 18 9 19 13

8� 18 14 17 17 28 11 18 15 8 17 13 20 10 24 18

9� 18 13 21 20 29 17 18 18 13 21 25 27 12 37 38

10� 23 21 22 25 27 25 21 23 17 26 42 46 22 42 51

11� 33 28 - 32 30 35 30 28 22 36 53 60 44 46 54

12� 54 29 34 38 35 45 34 35 27 47 55 71 50 58 55

13� 69 41 54 55 45 56 43 41 42 59 51 72 58 62 54

14� 65 66 67 60 56 69 55 40 51 66 43 74 60 59 62

15� 79 76 85 58 51 73 51 38 55 68 35 73 61 57 61

16� 83 90 86 57 56 71 55 38 52 67 38 63 67 59 58

17� 89 68 63 53 48 65 45 38 46 63 39 58 68 63 55

18� 82 58 40 42 40 59 37 30 39 55 38 59 42 57 52

19� 55 40 20 31 37 36 31 28 23 55 32 60 30 49 49

20� 49 36 36 24 36 28 27 27 17 41 23 61 31 36 52

21� 39 32 18 17 32 23 24 27 16 36 20 57 27 22 40

22� 38 24 15 18 33 15 21 25 17 24 17 56 22 15 31

23� 29 11 15 15 29 14 20 22 17 21 17 58 21 9 31

24� 27 14 12 13 27 11 19 20 17 17 15 54 20 12 27

1� 22 13 11 12 22 9 18 18 16 16 14 - - -

2� 21 7 6 10 16 9 15 14 11 13 13 42 17 11

3� 17 8 5 9 15 9 14 14 8 10 9 39 17 6

4� 18 3 3 7 18 7 10 13 7 9 - 40 16 6

5� 17 3 2 6 20 5 10 12 12 8 11 39 16 11

6� 5 4 4 3 27 5 8 12 11 9 7 34 17 17

7� 8 4 7 6 23 5 12 16 10 9 8 30 15 12

8� 7 3 8 8 28 6 17 22 10 12 17 30 16 14

9� 10 5 12 7 29 8 20 21 14 19 39 33 19 19

10� 11 11 12 9 33 11 28 27 21 25 52 54 18 22

����� 99 90 86 62 65 73 - 55 53 55 71 56 77 68 70 67

100<	��
 0 0 0 0 0 0 - 0 0 0 0 0 0 0 0 1
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 �� �� �� �� ��� �� �� �� � !" �#

11� 14 17 27 18 40 30 59 38 34 41 58 58 26 25

12� 20 18 39 41 53 68 62 52 68 60 64 51 35 29

13� 24 31 55 72 64 84 66 73 78 74 62 50 36 33

14� 33 46 56 61 72 89 64 84 83 79 54 50 39 34

15� 42 54 56 50 76 98 52 70 91 80 50 47 40 41

16� 43 53 59 47 71 99 57 51 91 83 61 48 39 36

17� 46 52 50 40 54 79 47 45 87 82 61 47 29 30

18� 43 41 46 37 39 60 46 50 54 85 58 49 26 25

19� 40 38 40 20 32 55 49 46 36 81 50 45 14 23

20� 34 35 38 26 25 43 46 37 28 61 45 43 8 18

21� 32 28 33 30 23 33 39 32 22 46 41 43 5 16

22� 34 25 26 38 26 28 30 29 15 36 33 39 7 2

23� 30 22 16 33 22 16 26 24 13 31 30 34 4 2

24� 22 18 19 27 19 11 22 13 12 29 26 30 1 1

1� 27 14 20 13 16 11 22 5 13 27 24 - - -

2� 27 15 16 8 15 11 17 7 11 23 44 24 1 2

3� 17 15 15 7 15 6 15 5 8 18 47 23 1 1

4� 6 17 17 5 11 3 16 5 8 19 36 21 1 1

5� 3 16 15 6 14 0 13 6 6 18 29 19 1 1

6� 6 13 18 6 15 1 9 4 8 14 27 20 1 2

7� 6 18 20 7 16 4 13 8 8 16 27 18 2 5

8� 16 31 17 9 15 8 17 13 7 22 32 20 5 13

9� 36 33 21 10 15 16 18 24 12 28 48 28 15 19

10� 45 37 30 17 14 33 22 30 25 42 58 45 23 31

11� 44 40 34 27 16 56 36 47 29 60 63 58 26 45

12� 43 41 32 34 18 75 38 72 47 70 65 67 38 49

13� 45 40 35 40 22 93 48 81 67 74 61 72 48 48

14� 45 40 36 39 28 109 50 76 74 78 53 60 50 50

15� 42 38 39 40 35 121 47 78 73 78 50 52 41 54

16� 44 37 36 33 36 115 42 74 82 75 55 53 35 45

17� 43 35 33 30 30 87 36 75 91 72 58 47 35 40

18� 34 31 24 20 30 68 37 52 87 68 62 45 28 33

19� 31 25 11 14 23 52 35 47 62 54 60 44 19 29

20� 34 21 15 18 25 37 29 34 46 50 58 42 8 28

21� 34 20 10 17 25 28 27 27 40 46 58 42 5 28

22� 30 21 12 13 28 23 26 23 32 43 56 39 5 26

23� 25 23 20 10 30 17 26 21 21 37 48 37 2 12

24� 28 22 20 8 29 9 24 19 15 29 44 32 1 8

1� 25 24 18 10 - 0 22 19 15 23 35 - - -

2� 27 22 12 14 24 0 21 18 16 22 33 28 1 6

3� 25 22 16 14 17 0 21 14 14 21 27 27 1 7

4� 28 23 19 13 12 0 19 13 12 18 25 25 1 3

5� 23 22 25 12 8 0 18 11 9 17 24 20 1 8

6� 23 20 18 13 5 0 19 10 11 14 20 14 1 8

7� 31 22 18 18 6 4 20 13 11 17 27 15 2 13

8� 38 28 25 16 11 13 30 16 13 26 30 20 10 23

9� 39 33 24 21 15 23 37 30 26 40 46 31 25 33

10� 43 38 29 25 23 39 44 44 41 50 51 41 36 42

11� 37 42 31 35 31 61 48 52 51 57 54 46 40 49

12� 35 35 36 39 36 69 47 65 53 63 55 51 45 49

13� 37 31 33 36 - 71 44 67 57 65 56 48 49 45

14� 37 29 32 33 55 84 42 70 64 65 55 42 46 42

15� 37 32 30 34 61 87 40 64 70 63 54 46 41 39

16� 37 29 29 30 60 62 35 55 77 62 55 46 37 39

17� 35 26 30 24 52 56 34 44 71 59 54 46 34 36

18� 33 23 27 16 41 52 31 34 53 50 54 45 35 25

19� 31 24 24 20 29 25 28 30 45 41 52 41 32 20

20� 28 20 23 19 13 7 25 26 27 36 44 38 17 21

21� 27 18 19 16 8 2 23 24 18 33 41 36 10 21

22� 25 16 17 13 14 2 21 21 15 26 36 35 9 17

23� 24 17 17 11 16 0 20 19 10 21 35 33 6 18

24� 22 20 19 11 18 0 21 16 11 14 28 30 4 14

1� 23 18 19 - 18 0 20 - 11 11 26 - - -

2� 23 18 14 9 20 0 19 14 9 4 23 26 1 13

3� 22 16 13 9 18 0 17 13 9 6 21 24 1 13

4� 25 14 10 7 15 1 16 11 7 6 - 22 1 12

5� 24 10 7 4 10 0 14 10 6 7 17 19 1 7

6� 20 10 6 5 6 0 14 8 6 9 18 14 1 5

7� 22 12 11 7 4 2 17 6 8 10 17 12 2 8

8� 23 17 18 8 8 6 18 7 8 12 16 15 5 15

9� 29 22 18 9 9 15 23 9 17 19 16 24 15 25

10� 34 29 27 13 12 41 25 11 29 34 22 39 30 44

����� 46 54 86 72 65 121 - 66 84 91 85 65 72 50 54

100<	��
 0 0 0 0 0 3 - 0 0 0 0 0 0 0 0
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 �� �� �� �� ��� �� �� �� � !" �#

11� 40 34 38 23 17 59 22 19 44 - 32 51 35 58

12� 44 29 42 38 21 73 27 35 45 2 41 60 40 66

13� 45 36 51 45 23 79 30 62 45 48 45 66 49 74

14� 43 61 73 63 26 87 51 75 41 66 42 80 55 79

15� 46 76 51 69 24 94 49 79 40 54 46 70 64 88

16� 47 61 30 49 29 94 40 80 34 30 45 50 75 93

17� 46 50 30 29 28 65 36 79 33 33 41 55 74 84

18� 45 49 16 18 27 43 35 65 27 30 35 43 76 90

19� 34 44 5 10 21 35 34 44 22 29 36 - 60 83

20� 25 25 13 12 13 29 33 26 22 26 34 41 47 72

21� 20 24 6 17 7 21 28 20 14 23 34 39 35 63

22� 22 24 4 15 6 13 28 14 12 24 35 39 25 33

23� 15 23 5 16 3 15 23 10 12 18 34 44 18 46

24� 37 12 6 15 5 9 19 7 12 11 31 40 19 41

1� 39 5 6 11 5 10 18 11 4 9 25 - - -

2� 38 10 4 18 4 7 15 12 3 6 21 33 24 33

3� 28 22 13 12 3 7 13 6 2 4 16 31 19 15

4� 26 21 15 12 3 2 11 2 3 4 20 28 17 12

5� 16 16 8 10 4 19 11 5 1 4 20 22 13 7

6� 13 11 11 10 3 17 8 8 1 12 18 19 11 8

7� 15 12 9 9 5 3 10 11 3 8 18 17 10 8

8� 16 8 12 9 5 3 16 11 6 8 20 16 11 17

9� 16 16 17 11 10 5 20 11 9 8 29 20 20 20

10� 27 26 26 14 14 15 13 - 9 13 41 38 31 27

11� - - 41 19 21 9 15 - 10 22 52 58 43 -

12� 54 - 47 24 27 19 25 - 15 34 62 74 55 55

13� 42 - 34 31 40 35 21 - 19 44 59 70 51 51

14� 48 18 17 29 52 43 26 24 28 56 56 50 46 43

15� 37 11 11 21 54 37 19 22 33 55 50 48 34 32

16� 27 12 7 20 59 27 17 20 30 56 48 46 26 29

17� 19 11 12 17 53 21 12 19 24 43 40 32 35 22

18� 17 11 13 14 43 15 9 20 21 28 - 28 29 19

19� 13 14 7 10 25 8 6 18 17 15 30 22 23 25

20� 17 11 5 9 31 5 6 20 12 11 27 19 21 27

21� 14 11 6 10 22 3 6 16 12 14 26 21 15 28

22� 14 9 6 8 14 2 7 14 13 12 23 17 13 15

23� 15 5 8 8 8 0 4 15 12 10 23 17 11 10

24� 15 7 8 6 6 0 3 13 12 6 23 18 10 14

1� 13 6 2 5 2 0 3 8 10 4 20 - - -

2� 10 7 1 5 0 0 - 7 7 3 19 16 6 7

3� 9 7 2 7 0 0 2 7 6 3 16 10 5 4

4� 12 5 2 6 0 0 2 4 4 2 15 11 3 2

5� 7 4 3 5 0 0 2 2 3 5 16 9 1 1

6� 6 4 3 6 1 0 2 2 2 15 11 5 1 2

7� 7 4 5 7 1 0 6 5 7 19 14 6 2 4

8� 11 5 9 8 1 2 14 9 6 13 14 11 4 9

9� 8 6 8 10 2 9 17 14 8 13 22 23 13 15

10� 12 11 16 19 4 13 23 21 11 14 30 35 25 22

����� 54 76 73 69 59 94 - 51 80 45 66 62 80 76 93

100<	��
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11� 18 16 27 22 4 17 29 28 14 18 48 47 27 25

12� 20 17 - 27 9 29 31 30 23 32 59 58 25 23

13� 18 18 25 35 21 40 33 39 35 43 56 55 22 23

14� 17 21 30 51 27 63 29 46 44 51 44 37 23 20

15� 20 21 31 51 33 81 28 32 45 56 46 32 21 21

16� 20 27 36 - 30 83 25 38 48 53 52 25 26 21

17� 22 30 30 38 18 73 21 32 43 53 54 15 27 20

18� 24 23 22 36 18 63 22 19 32 49 53 15 18 20

19� 25 22 14 23 11 52 15 12 29 43 49 7 11 18

20� 20 18 10 10 4 43 11 8 19 30 39 7 8 10

21� 19 17 8 4 7 25 8 6 11 18 27 9 5 4

22� 18 12 8 4 1 23 8 6 7 18 23 10 2 2

23� 17 11 5 4 0 17 7 5 3 20 24 9 2 1

24� 8 14 6 6 0 13 4 3 1 15 17 7 2 1

1� 6 11 5 5 1 8 3 1 1 14 18 - - -

2� 3 9 - 5 0 0 4 0 1 8 18 8 1 1

3� 3 7 2 4 1 0 2 0 - 10 13 8 1 1

4� 3 9 3 4 0 0 1 0 1 9 - 5 1 1

5� 3 7 6 5 0 0 1 0 1 11 9 6 1 1

6� 3 5 5 6 0 0 1 0 2 11 11 8 1 2

7� 10 6 5 7 2 3 5 0 4 15 12 9 3 4

8� 16 11 9 8 5 11 8 8 6 20 17 11 8 11

9� 19 14 10 8 9 27 9 26 19 33 25 22 17 16

10� 20 14 10 10 15 50 10 47 31 48 41 41 - 23

11� 20 15 12 16 26 77 10 50 51 59 56 56 - 27

12� 22 14 13 17 34 84 12 62 83 67 71 65 - 28

13� 21 17 12 19 37 69 13 67 83 74 73 58 19 31

14� 23 20 14 20 30 71 17 70 78 77 68 61 26 31

15� 24 23 20 16 38 81 22 88 81 88 62 - 27 26

16� 21 20 19 18 31 83 20 96 86 79 55 43 20 22

17� 18 19 11 16 26 59 16 50 78 68 51 47 12 18

18� 16 15 12 8 27 39 8 20 65 58 49 42 12 13

19� 16 12 4 6 26 19 9 14 55 48 45 33 3 9

20� 16 9 4 7 16 8 11 8 34 35 40 32 1 7

21� 13 9 2 6 11 3 9 1 13 30 32 23 1 5

22� 13 9 2 6 5 1 9 3 10 21 31 19 1 3

23� 10 6 1 6 1 0 7 2 6 17 29 14 1 1

24� 11 7 1 4 1 0 7 0 2 18 22 10 1 1

1� 11 7 2 6 2 0 4 0 2 17 22 - - -

2� 8 6 1 5 1 0 3 0 1 13 19 9 1 5

3� 3 6 1 5 1 0 3 0 2 11 17 4 1 2

4� 3 6 1 4 0 0 1 0 3 13 11 8 1 2

5� 3 4 1 4 0 0 1 0 3 18 10 10 1 1

6� 3 5 2 4 1 0 2 0 6 18 11 11 1 2

7� 4 5 7 6 3 0 3 2 12 16 15 11 1 6

8� 15 12 13 7 3 3 6 5 13 23 22 12 4 14

9� 22 22 26 9 4 17 12 17 25 34 35 20 12 18

10� - 17 - 17 11 30 24 41 42 46 51 35 - 25

����� 25 30 36 51 38 84 - 33 96 86 88 73 65 27 31

0 0 0 0 0 0 - 0 0 0 0 0 0 0 0100<	��
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4.1� PM2.5�� 

 

� 4-1-1� PM(2.5-10)� �����μg/m
3

 

��
� 8.4 11.3 17.6 11.4 7.0 9.5 9.4 11.6 5.7

� 6.9 10.9 11.6 9.3 7.2 8.9 7.8 9.5 5.6

� 8.8 7.7 14.9 15.3 8.7 10.3 11.5 9.3 6.8

� 7.3 7.9 15.0 11.3 7.7 11.1 9.6 7.3 7.8

� 6.1 6.8 12.4 10.9 7.3 9.5 8.8 13.0 5.8

� 0.42 0.35 0.44 0.35 0.14 0.082 0.24 0.41 0.11

� 0.75 0.61 0.60 0.83 0.65 0.51 0.80 0.69 0.58

� 1.2 0.87 0.95 1.3 0.74 0.60 0.84 0.59 0.44

� 0.78 0.43 0.76 0.97 0.32 0.27 0.78 0.55 0.43

� 0.69 0.57 0.69 0.95 0.48 0.37 0.84 0.65 0.44

� 0.16 0.16 0.11 0.14 0.13 0.13 0.088 0.12 0.069

� 0.084 0.074 0.061 0.071 0.098 0.095 0.043 0.047 0.063

� 0.23 0.10 0.069 0.089 0.21 0.20 0.072 0.15 0.066

� 0.16 0.07 0.060 0.084 0.34 0.64 0.073 0.11 0.22

� 0.062 0.049 0.039 0.061 0.084 0.11 0.038 0.042 0.064

� 0.058 0.039 0.062 0.058 0.042 0.040 0.032 0.058 0.034

� 0.041 0.035 0.031 0.044 0.037 0.032 0.031 0.036 0.029

� 0.065 0.038 0.051 0.080 0.050 0.056 0.039 0.042 0.030

� 0.048 0.03 0.041 0.057 0.048 0.062 0.039 0.045 0.049

� 0.038 0.025 0.035 0.049 0.038 0.045 0.031 0.037 0.031

� 0.031 0.038 0.086 0.050 0.016
**

0.013
**

0.031 0.058 0.0094
**

� 0.051 0.062 0.064 0.077 0.044 0.042 0.060 0.058 0.032

� 0.097 0.067 0.10 0.14 0.058 0.067 0.091 0.060 0.037

� 0.056 0.04 0.097 0.093 0.029 0.029 0.072 0.051 0.028

� 0.039 0.036 0.065 0.085 0.032 0.036 0.074 0.052 0.031

� 0.071 0.12 0.53 0.28 0.069 0.047 0.11 0.35 0.033

� 0.067 0.17 0.26 0.24 0.079 0.082 0.087 0.17 0.030

� 0.099 0.068 0.28 0.32 0.092 0.13 0.23 0.20 0.073

� 0.079 0.07 0.35 0.27 0.081 0.072 0.17 0.21 0.049

� 0.036 0.042 0.21 0.23 0.066 0.11 0.16 0.18 0.064

� 0.11 0.12 0.34 0.18 0.059 0.036
**

0.058 0.19 0.034
**

� 0.33 0.36 0.49 0.75 0.44 0.18 0.66 0.59 0.47

� 0.56 0.26 0.44 0.89 0.11 0.15 0.36 0.17 0.098

� 0.25 0.20 0.39 0.61 0.12 0.057 0.38 0.26 0.070

� 0.50 0.45 0.68 0.93 0.25 0.23 0.92 0.66 0.31

� 0.99 1.2 2.0 1.6 0.57 0.41 0.84 1.5 0.39

� 1.3 1.3 1.3 1.3 1.0 1.1 0.92 0.91 0.67

� 1.3 1.2 1.8 2.3 1.5 0.92 1.5 1.1 1.0

� 1.1 0.85 1.7 1.7 0.50 0.45 1.3 0.96 0.79

� 0.76 0.72 0.98 1.3 0.93 0.50 0.75 0.61 0.73

� 0.67 0.57 0.81 0.63 0.41 0.39 0.44 0.75 0.19

� 0.62 0.61 0.58 0.62 0.50 0.52 0.44 0.59 0.31

� 1.5 0.96 1.1 1.2 1.1 1.2 1.0 1.1 0.46

� 0.93 0.38 1.1 0.98 1.2 1.9 0.78 0.91 0.87

� 0.46 0.31 0.59 0.69 0.45 0.63 0.57 0.51 0.29

SO
4

2-

Cl
-

NO
3

-

Mg
2+

Ca
2+

NH
4

+

K
+

Na
+

PM(2.5-10)
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7.2 7.0 6.8 7.2 9.3 3.7 12.0

6.8 8.6 5.9 4.9 4.6 4.3 8.3

7.7 9.7 6.9 6.0 8.4 5.8 7.0

5.9 11.2 5.5 9.2 8.0 4.8 8.3

8.0 7.9 7.0 6.5 6.8 5.1 6.7

0.076 0.075 0.23 0.053 0.27 0.51 0.25

0.35 0.36 0.075 0.14 0.22 0.52 0.89

0.43 0.35 0.14 0.34 0.45 0.70 0.79

0.21 0.27 0.16 0.18 0.45 0.33 0.40

0.25 0.099 0.074 0.078 0.37 0.49 0.49

0.096 0.12 0.19 0.13 0.092 0.071 0.054

0.096 0.16 0.19 0.17 0.064 0.061 0.062

0.10 0.30 0.35 0.26 0.086 0.057 0.073

0.29 0.19 0.25 0.13 0.067 0.065 0.059

0.085 0.18 0.26 0.14 0.041 0.040 0.036

0.035 0.035 0.073 0.054 0.043 0.048 0.032

0.030 0.029 0.040 0.029 0.025 0.033 0.038

0.038 0.049 0.050 0.036 0.063 0.047 0.043

0.048 0.19 0.045 0.065 0.056 0.030 0.029

0.028 0.042 0.060 0.050 0.039 0.034 0.028

0.011
**

0.0098
**

0.027 0.007
**

0.021 0.043 0.027

0.023 0.032 0.0081
**

0.0094
**

0.012
**

0.028 0.062

0.042 0.040 0.015
**

0.027 0.038 0.055 0.060

0.020 0.28 0.015
**

0.013
**

0.026 0.018 0.033

0.023 0.018 0.0095
**

0.0080
**

0.026 0.025 0.031

0.036 0.043 0.10 0.038 0.11 0.11 0.28

0.037 0.10 0.026 0.034 0.028 0.036 0.080

0.073 0.10 0.039 0.048 0.079 0.086 0.048

0.059 0.15 0.047 0.025 0.024 0.027 0.12

0.065 0.045 0.032 0.029 0.045 0.024 0.050

0.028
**

0.045 0.22 0.016
**

0.075 0.31 0.19

0.11 0.13 0.016
**

0.044 0.024
**

0.13 0.36

0.051 0.050 0.014
**

0.073 0.21 0.30 0.17

0.13 0.29 0.11 0.037
**

0.051 0.025
**

0.095

0.11 0.043 0.024
**

0.058 0.25 0.40 0.45

0.36 0.35 0.28 0.29 0.79 0.84 0.48

0.82 1.1 0.20 0.26 0.49 1.1 1.8

1.0 1.2 0.15 0.38 0.60 1.1 1.4

0.25 1.5 0.23 0.43 1.0 0.72 0.81

0.49 0.52 0.20 0.21 0.51 0.64 0.67

0.26 0.28 0.62 0.44 0.49 0.41 0.56

0.44 0.43 0.59 0.62 0.39 0.40 0.59

0.62 0.73 1.1 1.1 0.64 0.57 0.80

0.89 0.87 0.65 0.53 0.46 0.42 0.64

0.42 0.41 0.74 0.43 0.35 0.27 0.33

0.043

0.12

0.070

0.027

0.030

0.010

0.017

0.013

0.021

0.013

0.036

0.005

0.004

0.009

0.003

0.008
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� ��

 

* ��	
��
� ** ��	
��
 

 

 

 

 

 

 

����



 

� 4-1-2� PM2.5������������ ����μg/m
3�

��
� 19.4 19.1 21.4 24.9 14.9 15.4 24.7 22.4 15.7

� 13.3 13.6 13.3 14.5 11.4 12.9 12.5 11.8 7.1

� 22.6 20.4 25.0 28.8 26.6 26.3 29.2 23.8 22.3

� 18.1 17.9 21.3 25.5 24.4 27.5 25.9 20.8 25.8

� 11.6 8.1 13.0 15.4 13.9 18.4 11.5 10.2 11.0

� 4.0 2.1 2.1 3.7 3.0 2.4 3.7 3.6 4.0

� 2.0 0.92 1.2 1.5 1.8 1.5 1.6 1.5 0.82
**

� 1.6 0.41
**

0.94 1.3 2.5 2.0 1.6 1.3 2.1

� 1.8 0.97 1.3 2.8 1.7 2.0 0.97 2.6

� 1.5 0.52 0.70
**

1.3 2.5 2.0 1.2 0.93 2.3

� 1.8 2.4 3.0 3.4 2.1 2.6 2.5 2.6 1.8

� 0.95 1.4 1.4 1.7 1.5 1.3 0.95 1.0 0.98

� 0.75 0.50 1.4 1.9 1.7 2.0 1.0 1.3 1.3

� 1.0 1.9 2.9 2.3 2.2 1.5 1.3 1.3

� 0.97 0.59 1.8 2.7 2.0 2.6 0.97 1.6 1.6

� 2.5 1.6 1.6 2.7 1.7 1.8 2.6 2.2 2.1

� 0.84 0.59 0.57 0.94 1.0 0.97 0.68 0.57 0.44

� 0.83 0.51 0.51 0.78 1.5 1.9 0.85 0.68 1.0

� 0.88 0.70 0.76 2.1 1.7 0.67 0.50 1.2

� 0.55 0.11 0.48 0.34
**

1.5 1.5 0.26
**

0.24
**

1.0

� 0.11 0.12 0.14 0.15 0.049 0.048 0.12 0.11 0.080

� 0.16 0.15 0.17 0.16 0.12 0.088 0.14 0.15 0.15

� 0.18 0.16 0.22 0.46 0.14 0.11 0.32 0.099 0.14

� 0.18 0.08 0.17 0.36 0.071 0.083 0.19 0.12 0.13

� 0.21 0.13 0.16 0.31 0.10 0.063 0.17 0.095 0.13

� 1.7 2.1 2.1 1.8 1.3 1.2 2.5 2.4 1.2

� 1.6 1.5 1.2 1.1 1.2 1.2 0.90 1.1 0.69

� 4.1 3.4 4.2 4.3 4.5 4.2 5.6 4.3 3.7

� 2.7 1.8 3.1 3.4 3.3 4.2 4.5 3.8 4.4

� 1.1 0.74 1.1 1.6 1.5 1.9 1.1 0.74 0.86

� 0.12 0.12 0.18 0.15 0.086 0.086 0.18 0.16 0.10

� 0.084 0.071 0.081 0.076 0.069 0.069 0.050 0.067 0.035

� 0.15 0.073 0.10 0.20 0.21 0.28 0.14 0.12 0.15

� 0.084 0.07 0.12 0.15 0.11 0.16 0.16 0.12 0.097

� 0.049 0.041 0.081 0.098 0.089 0.10 0.065 0.056 0.071

� 0.011
**

0.010
**

0.018 0.018 0.003
*

0.003
*

0.014
**

0.010
**

0.003
*

� 0.0057
**

0.0068
**

0.0083
**

0.012
**

0.003
*

0.003
*

0.0066
**

0.0076
**

0.003
*

� 0.015
**

0.021 0.029 0.018 0.015
**

0.013
**

0.024 0.012
**

0.012
**

� 0.011
**

0.01 0.016
**

0.012
**

0.0052
**

0.0065
**

0.020 0.0096
**

0.0067
**

� 0.003
*

0.003
*

0.011
**

0.011
**

0.0055
**

0.0030
*

0.0094
**

0.003
*

0.003
*

� 0.035 0.029 0.084 0.13 0.019 0.011
**

0.048 0.065 0.021

� 0.017 0.018 0.040 0.073 0.0097
**

0.0098
**

0.022 0.033 0.0073
**

� 0.026 0.040 0.11 0.10 0.028 0.017 0.10 0.058 0.028

� 0.028 0.02 0.063 0.079 0.014 0.014 0.063 0.059 0.012
**

� 0.0092
**

0.0063
**

0.049 0.063 0.016 0.0097
**

0.036 0.030 0.010
**

� 0.017
**

0.027
**

0.015
**

0.028
**

0.007
*

0.007
*

0.007
*

0.007
*

0.007
*

� 0.007
*

0.007
*

0.033
**

0.026
**

0.007
*

0.007
*

0.018
**

0.007
*

0.007
*

� 0.013
**

0.007
*

0.037
**

0.020
**

0.007
*

0.007
*

0.069 0.007
*

0.007
*

� 0.066 0.01 0.022
**

0.025
**

0.007
*

0.039
**

0.017
**

0.007
*

0.007
*

� 0.007
*

0.022
**

0.026
**

0.043 0.007
*

0.007
*

0.027
**

0.019
**

0.014
**

� 0.16 0.34 0.55 0.33 0.14 0.15 0.18 0.16 0.15

� 0.10
**

0.18 0.49 0.21 0.10
**

0.24 0.12 0.092
**

0.14

� 0.018
*

0.018
*

0.018
*

0.14 0.084
**

0.14 0.057
**

0.057
**

0.063
**

� 0.098
**

0.08 0.14 0.16 0.10
**

0.54 0.081
**

0.085
**

0.14

� 0.11
**

0.085
**

0.18 0.20 0.14 0.12 0.18 0.10
**

0.17

� 4.1 4.7 5.0 4.4 3.1 3.0 6.0 5.9 2.8

� 3.9 3.6 2.9 2.8 2.8 2.7 2.4 3.1 1.9

� 11 10 12 12 12 11 15 11 9.5

� 6.7 5.3 8.2 9.3 8.1 9.9 12.0 9.7 11

� 3.0 1.9 3.1 4.5 3.8 4.6 3.0 2.2 2.3

��

��

��
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� �
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PM2.5
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EC

OC

WSOC

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

SO
4

2-

Cl
-

NO
3

-

 

* ��	
��
� ** ��	
��
 

�������	
��
������������������ 

����	 !"# �$#%&' PM2.5()*+, 

 

����



 

 

����� �����

16.8 12.3 10.8 19.3 15.9 55.5

12.3 13.2 15.0 22.7 15.7 15.2 20.4

26.9 24.6 27.7 29.7 25.5 25.2 28.0

20.5 21.5 13.9 18.3 18.7 21.3 31.8

21.0 19.1 19.3 15.2 14.2 12.5 13.6

2.2 1.1 1.6 3.8 3.1 3.3

0.99 1.0 2.5 3.2 1.5 3.7 1.8

2.0 2.4 4.7 3.0 2.1 2.6 1.5 0.60 0.18

1.0 1.5 1.5 3.1 1.6 4.4 3.1

2.2 2.2 3.0 2.2 1.4 3.0 1.8

2.5 1.3 1.2 2.3 1.6 2.4

1.2 1.3 1.4 2.0 1.2 1.6 1.1

1.9 1.7 1.5 1.6 1.1 1.4 1.0 0.29 0.087

1.8 1.4 1.3 2.2 1.3 2.0 1.8

2.6 1.8 2.0 1.9 1.0 1.8 1.3

1.8 0.97 1.3 2.8 2.5 2.5

0.64 1.2 2.1 2.7 1.1 0.72 0.97

1.9 2.7 3.9 2.6 1.5 1.2 0.99

1.4 1.7 1.4 2.5 1.3 1.6 1.9

2.0 2.3 2.8 1.8 0.68 0.34
**

0.50

0.056 0.11 0.11 0.053 0.10 0.10

0.070 0.072 0.055 0.27 0.28 0.16 0.17

0.12 0.11 0.13 0.13 0.12 0.23 0.14

0.043 0.072 0.052 0.085 0.11 0.12 0.10

0.067 0.048 0.047 0.045 0.13 0.16 0.26

1.5 1.4 1.3 1.7 1.9 2.2

1.2 1.5 1.8 3.1 2.8 2.6 2.4

4.1 3.5 3.7 5.3 4.7 5.1 4.9

3.2 2.9 1.9 2.3 3.0 3.3 4.2

2.4 2.4 2.6 2.0 2.1 1.4 1.2

0.070 0.10 0.076 0.12 0.075 0.082

0.043 0.068 0.12 0.13 0.11 0.084 0.078

0.33 0.28 0.25 0.13 0.19 0.12 0.21

0.10 0.15 0.045 0.20 0.12 0.11 0.14

0.11 0.092 0.14 0.074 0.14 0.053 0.049

0.003
*

0.0084
**

0.0074
**

0.010
**

0.0099
**

0.021

0.003
*

0.003
*

0.0080
**

0.025 0.021 0.0085
**

0.011
**

0.018 0.015
**

0.024 0.015
**

0.014
**

0.014 0.017

0.003
*

0.053 0.0066
**

0.0090
**

0.0070
**

0.0066
**

0.011
**

0.0056
**

0.011
**

0.0069
**

0.003
*

0.0096
**

0.0065
**

0.015
**

0.014 0.029 0.030 0.089 0.10 0.76

0.011
**

0.013 0.032 0.11 0.12 0.095 0.12

0.022 0.028 0.052 0.039 0.050 0.052 0.086

0.015 0.029 0.023 0.025 0.023 0.026 0.14

0.021 0.011
**

0.020 0.020 0.036 0.026 0.10

0.007
*

0.13 0.11 0.007
*

0.025
**

0.076

0.007
*

0.030
**

0.031
**

0.30 0.24 0.017
**

0.053

0.007
*

0.085 0.11 0.051 0.035
**

0.029
**

0.020
**

0.016
**

0.046 0.031
**

0.036
**

0.030
**

0.007
*

0.019
**

0.007
*

0.007
*

0.007
*

0.014
**

0.007
*

0.068 0.13

0.26 0.58 0.13 0.26 0.20 0.26

0.23 0.84 0.17 0.15 0.13 0.15 0.094
**

0.23 1.2 0.18 0.057
**

0.053
**

0.044
**

0.051
**

0.38 1.1 0.37 0.11
**

0.041
**

0.11
**

0.087
**

0.24 0.54 0.11
**

0.097
**

0.11
**

0.11
**

0.21

3.2 3.0 3.1 3.9 4.8 6.7

2.9 2.7 4.1 7.4 6.9 6.6 6.4

11 7.7 9.1 13 12 13 13

7.4 6.5 4.2 5.5 7.5 8.2 11

5.6 5.1 6.0 4.7 5.3 3.4 3.4

��

��

��

��

��

�� ��

0.27

�� �	 
��
� ��

0.44 0.13

0.44 0.13

0.89 0.27

0.89

0.40 0.12

0.027 0.008

��

��

0.030 0.009

0.010 0.003

��

��

0.017 0.005

0.013 0.004

��

��

0.070 0.021

0.043 0.013

0.12 0.036

��
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� 4-1-3� PM2.5�������� Na�As�������ng/m
3�

�

��

� 72 68 100 146 23
��

4.7
�

92 91 53 12
��

� 145 104 164 162 88 66 179 198 179 56

� 172 148 201 534 137 109 205 108 161 143

� 106 197 157 399 61 58 164 103 152 19
��

� 209 96 156 337 73 40 171 127 150 47

� 47 37 68 70 36 29 63 58 38 39

� 37 33 45 73 36 36 64 65 46 40

� 50 33 50 64 48 46 66 51 47 64

� 33 21 61 51 35 32 61 44 46 32

� 30 34 51 59 41 39 61 58 49 39

� 18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

� 18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

� 18
�

18
�

18
�

54 18
�

18
�

18
�

18
�

18
�

18
�

� 18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

� 18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

18
�

� 263 220 252 285 213 224 284 299 252 220

� 182 166 186 202 187 205 213 230 169 179

� 195 129 174 259 262 344 206 209 214 430

� 146 110 193 234 238 262 237 201 225 213

� 157 142 189 228 218 243 203 212 220 238

� 15
�

15
�

179 165 15
�

15
�

60
��

123 15
�

15
�

� 15
�

15
�

65
��

161 15
�

15
�

100 91
��

15
�

15
�

� 15
�

15
�

69
��

134 15
�

15
�

84
��

83
��

15
�

39
��

� 15
�

15
�

106 94
��

15
�

15
�

59
��

37
��

15
�

15
�

� 15
�

15
�

67
��

107 15
�

15
�

94
��

138 30
��

15
�

� 0.019
��

0.004
�

0.031 0.048 0.004
�

0.004
�

0.026 0.008
��

0.004
�

0.004
�

� 0.004
�

0.004
�

0.008
��

0.037 0.004
�

0.004
�

0.031 0.009
��

0.004
�

0.004
�

� 0.008
��

0.004
�

0.011
��

0.051 0.004
�

0.004
�

0.025 0.014
��

0.012
��

0.008
��

� 0.004
�

0.004
�

0.012
��

0.040 0.004
�

0.004
�

0.008
��

0.004
�

0.004
�

0.004
�

� 0.004
�

0.004
�

0.004
�

0.018
��

0.004
�

0.004
�

0.004
�

0.011
��

0.004
�

0.004
�

� 15 21 20 46 17 15 51 21 27 264

� 10 18 12 42 29 16 48 47 21 245

� 6.0 11 9.9 22 26 13 16 35 19 168

� 10 17 30 24 34 39 18 47 23 83

� 4.1
��

6.2 32 21 16 44 15 47 236 98

� 4.4 16 14 5.8 2.3 1.9 6.6 13 1.9 2.4

� 7.9 13 5.3 2.8 2.1 2.0 2.4 2.9 2.1 2.2

� 8.9 9.5 18 23 9.2 11 11 7.1 6.3 7.1

� 8.6 12 22 21 7.3 6.7 11 6.3 8.2 3.9

� 4.9 6.3 16 19 3.9 4.7 11 5.3 5.7 3.8

� 2.5 3.0 7.8 3.9 2.0 3.0 5.5 4.2 2.5 12

� 3.6 3.0 3.1 18 1.4
��

1.8 3.2 7.4 1.9 1.8

� 1.1
��

1.0
��

15 3.0 1.4
��

3.1 4.6 6.2 2.9 6.2

� 1.4
��

0.27
�

5.2 3.3 2.7 2.7 6.1 4.3 2.0 10

� 1.0
��

1.2
��

14 3.9 4.6 3.1 3.4 21 3.8 4.6

� 13 13 27 32 10 11 16 16 9.4 8.4

� 14 10 12 22 5.8 6.1 7.5 15 7.8 3.9

� 4.0 3.3 17 14 6.3 8.4 12 11 8.5 7.6

� 8.6 6.0 27 26 11 11 11 16 11 6.2

� 3.6 3.7 22 27 7.7 9.3 12 17 7.8 8.7

� 361 206 668 430 164 101 331 268 141 152

� 199 198 179 410 104 88 202 263 93 93

� 78 56 545 282 117 126 329 173 192 183

� 92 356 654 305 149 124 312 159 143 105

� 60 68 527 312 141 111 290 357 176 142

� 0.13
��

0.17
��

0.38 0.35 0.15
��

0.13
��

0.28 0.66 0.11
��

0.25

� 0.14
��

0.15
��

0.26 0.29 0.073
��

0.066
��

0.10
��

0.16
��

0.056
��

0.075
��

� 0.066
��

0.057
��

0.15
��

0.16
��

0.09
��

0.12
��

0.18 0.19 0.079
��

0.20

� 0.11
��

0.027
�

0.18 0.22 0.11
��

0.11
��

0.14
��

0.14
��

0.078
��

0.11
��

� 0.061
��

0.067
��

0.22 0.19 0.082
��

0.72 0.12
��

0.26 0.11
��

0.23

� 15 20 23 17 13 15 16 18 13 21

� 17 18 16 20 13 14 14 18 14 14

� 12 12 16 17 12 13 13 12 11 15

� 15 3.9
��

22 22 16 16 17 15 16 19

� 14 15 20 21 15 16 17 18 16 16

� 12 6.6 12 11 7.3 25 8.1 8.0 8.6 6.7

� 7.8 4.4 4.7 6.1 4.9 6.2 4.2 6.8 5.5 6.7
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6.7 5.9 6.6 6.9 10

6.3 6.8 6.8 6.7 4.8 4.4

12 8.5 5.1 4.7 4.2 5.4

6.0 4.3 4.3 4.8 5.2 7.2

7.7 6.4 3.7 4.0 3.6 11
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��

�� �� �	 
� �
 �� ����� �����

0.025 0.082

5.7 19

��

��

0.021 0.069

0.11 0.36

��

��

3.1 10

0.096 0.32

��

��

0.005 0.018

0.091 0.30

��

��

0.005 0.018

3.6 12

��

��

0.48 1.6

0.021 0.069

��

��

0.35 1.2

0.006 0.021

0.003 0.011
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4.2� �������������  

 

� 4-2-1� �����SO
2
�NH

3
� !"#$%&���SO

4

2-�Ca
2+�� ��: nmol/m

3�

��

� 181 91 113 24 22 206 27 75 20 17 21 144

� 180 68 89 25 8.3 31 22 56 67 21 19 105

� 61 94 206 83 19 69 68 147 74 24 11 251

� 118 145 136 25 6.7 ** 67 24 33 30 21 38 108

� 105 217 246 39 10 38 97 107 23 26 29 180

� 42 22 112 32 22 132 40 7.6 17 20 24 59

� 38 33 15 10 4.8 ** 3.8 ** 9.4 4.4 36 29 36 56

� 52 26 58 18 23 42 60 13 4.1 ** 39 37 47

� 47 70 45 12 5.6 ** 6.8 27 1.8 * 31 24 8.5 70

� 37 41 34 53 13 11 48 1.8 * 58 37 26 42

� 40 168 48 12 33 55 33 13 7.5 14 1.8 * 38

� 45 174 12 16 22 7.6 14 2.1 * 27 63 1.7 * 50

� 64 215 57 17 28 26 31 21 15 23 7.7 ** 38

� 54 167 46 10 24 31 94 9.1 15 16 1.3 * 44

� 72 163 47 27 31 25 37 8.0 16 17 16 51

� 369 343 353 151 368 288 519 321 461 147 132 301

� 320 552 236 188 82 202 344 232 403 131 141 194

� 186 440 198 248 140 89 272 289 710 114 76 432

� 244 458 282 150 72 167 384 317 356 132 177 286

� 219 446 374 236 117 93 335 314 558 157 168 602

� 57 30 48 � 23 91 30 58 27 37 18 74

� 50 37 15 � 5.3 13 24 44 36 42 59 68

� 143 62 157 � 14 141 152 160 2.9 99 119 13

� 99 111 111 � 19 62 169 124 77 46 8.2 116

� 22 56 49 � 17 30 26 92 47 60 39 58

� 42 34 53 � 15 99 17 141 26 8.0 12 43

� 51 47 17 � 7.9 9.0 30 89 79 7.8 14 37

� 54 18 78 � 4.6 52 64 251 12 7.0 9.3 0.080 *

� 37 37 62 � 6.2 24 77 82 44 16 2.2 37

� 25 41 40 � 10 24 29 156 29 7.4 9.5 23

� 8.8 6.0 10 � 2.5 19 1.9 14 2.5 0.075 * 0.12 * 63

� 17 14 8.4 � 2.8 27 23 22 14 0.075 * 6.5 26

� 10 7.0 48 � 1.2 19 653 65 2.1 1.4 0.45 ** 0.14 *

� 9.2 10 29 � 2.4 17 20 14 10 0.075 * 3.2 24

� 18 26 42 � 35 42 11 34 3.3 0.075 * 0.12 * 22

� 133 24 63 � 63 164 82 260 46 64 47 119

� 159 29 9.3 � 10 8.3 68 156 80 78 108 115

� 107 43 215 � 35 225 423 443 12 183 189 11

� 120 65 166 � 49 89 403 300 167 105 12 187

� 178 29 51 � 29 36 58 322 101 107 61 127

� 28 15 34 � 5.7 40 6.4 4.6 10 6.3 0.19 * 56

� 41 43 19 � 7.1 30 51 11 24 5.5 15 19

� 47 40 88 � 5.6 50 40 31 1.4 8.4 16 0.22 *

� 39 64 61 � 4.0 27 29 4.2 6.6 6.0 4.7 19

� 33 81 52 � 46 48 33 11 3.9 4.6 0.19 * 19

� 1.1 9.3 11 � 4.2 15 2.9 4.2 16 2.9 2.6 29

� 0.13 * 20 1.1 � 1.1 5.7 2.8 1.7 3.4 3.1 3.9 9.1

� 0.13 * 6.8 14 � 1.2 7.7 6.7 12 1.7 7.2 1.5 2.4

� 1.4 3.4 10 � 1.5 6.7 3.7 2.9 6.2 2.4 1.9 13

� 0.13 * 7.9 5.0 � 3.0 6.7 3.2 65 3.0 3.5 1.2 18

� 13 2.3 3.4 � 1.0 9.4 1.0 1.4 2.3 0.22 * 0.18 * 0.21 *

� 13 3.7 2.1 � 0.11 * 6.8 3.3 0.43 ** 5.8 0.22 * 0.17 * 0.21 *

� 8.1 5.1 5.1 � 0.30 ** 8.9 13 4.5 1.7 1.6 1.1 0.21 *

� 8.6 12 3.8 � 0.11 * 5.9 2.7 1.2 4.2 0.22 * 0.12 * 0.21 *

� 9.0 10 3.2 � 3.6 7.0 2.8 2.1 2.8 0.22 * 0.18 * 0.21 *

� 38 49 15 � 4.6 53 3.6 6.3 4.4 1.8 0.11 * 0.13 *

� 35 54 5.8 � 0.87 14 3.0 3.9 12 0.070 * 0.10 * 0.13 *

� 19 54 24 � 0.89 40 228 13 1.8 2.0 0.11 * 0.13 *

� 25 119 16 � 0.82 26 5.7 5.2 5.1 0.070 * 0.075 * 0.13 *

� 17 88 13 � 10 23 7.9 11 3.6 1.0 0.11 * 0.13 *

� 1.0 2.0 2.0 2.0 2.1 1.5 1.0 2.9 1.8 1.2 1.0

� 1.0 2.0 2.0 2.0 2.0 1.5 1.0 1.8 1.8 1.2 1.0

� 1.0 2.0 2.0 2.0 2.0 1.5 0.9 2.8 1.9 1.2 1.0

� 1.0 2.0 2.0 2.0 2.0 1.5 1.2 1.7 1.8 1.7 1.0

� 1.0 2.0 2.0 2.0 2.0 1.5 1.1 2.7 1.8 1.2 1.0

��

�
�
�
�

SO
2

HNO
3

HCl

NH
3

�� �	

Na
+

K
+


�� 
� �� ���� �� ���� ��

Mg
2+

Ca
2+

��
(L/min)
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Cl
–

NO
3

–

SO
4

2–

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

���� 0.50 2.5 2.5 0.50 0.50 0.25 0.25 0.50

���	 
��	

��
: mg/L�

Cl
–

NO
3

–

SO
4

2–

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

���� 0.50 2.5 2.5 0.49 0.50 0.24 0.25 0.49

���	 0.005 0.02 0.01 0.004 0.006 0.002 0.002 0.02


�� 1.0 0.6 0.5 0.8 1.2 0.8 0.7 3.9


��� ����
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6.1� ������	 
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�"#$��%&$���' �()*+,-. /0 

 

112 ����34�� 

56� Cl
−

�NO
3

−

78 SO
4

2−

9:;1<=>? 1000ppm2��	
�
 5�2578 25mL

@
 500mLABCDBE�FGHABIJK /L���2LABCDBE� 100mLFG

HABIJK ��������1����2' /0 

 

122 ����34�� 

56� Na
�MNH

4

+

�K
+

�Mg
2+

78 Ca
2+

9:;1<=>? 1000ppm2��	
�
 5�5�

2.5�2.578 5mL@
 500mLABCDBE�FGHABIJK /L���2LABCD

BE� 100mLFGHABIJK ��������1����2' /0 
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112 ��$��NDOP 
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����H�$�s>�RS#T/U�tuvw /������xyz{| }~QH

j��Q�4� ��\] /0��^_�$��qrs>`�{
�zi/1! 6-320 

� �  

! 6-2� NDOPRS����kl$�1mg/L2' CV% 

! 6-1� �������n9$� 

����



 

Cl
–

NO
3

–

SO
4

2–

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

� 0.49 2.5 2.5 0.49 0.50 0.24 0.25 0.50

� 0.49 2.4 2.4 0.49 0.50 0.24 0.25 0.48

� 0.49 2.4 2.4 0.49 0.50 0.24 0.25 0.48

� 0.50 2.5 2.5 0.51 0.49 0.25 0.26 0.52

� 0.48 2.5 2.5 0.49 0.46 0.25 0.25 0.47

��	
 ��	

�
��

���: mg/L�

 

 

 

 

 

 

 

 

 

 

 

6.3� ������	
� 

'�()*+,�� 6-4 -./01234*��-526789:;<*'�()*=

>�?@ABCDEF+G/01HIJ?KL-M2N2O@JPQ K
+8Mg

2+ ! Ca
2+

-R26?8:;<S*TUVWX CVJ 14�20%D8YYZ[\]01HIJKL-M

2QO@�Cl
−8NO

3

−8SO
4

2−8NH
4

+� ! Na
�-R26?8:;<S*TUVWX CVJ

10%^_D`a�89:;<*'�()D@ABC*bc7 20%^_DdeJP]0fD

\g8h�N'�iCXjka46207*Dlmg401 

 

 

Cl
–

NO
3

–

SO
4

2–

Na
+

NH
4

+

K
+

Mg
2+

Ca
2+

���� 0.50 2.5 2.5 0.50 0.50 0.25 0.25 0.50

� 0.49 2.5 2.5 0.49 0.50 0.24 0.25 0.50

� 0.41 2.3 2.4 0.48 0.51 0.20 0.24 0.53

� 0.53 2.6 2.5 0.50 0.48 0.23 0.25 0.50

	 0.50 2.3 2.3 0.51 0.57 0.23 0.25 0.48


 0.45 2.3 2.4 0.45 0.57 0.39 0.29 0.58

� 0.52 2.6 2.6 0.46 0.53 0.24 0.25 0.51

� 0.51 2.5 2.5 0.41 0.50 0.23 0.35 0.67


 0.47 2.5 2.4 0.49 0.53 0.25 0.26 0.51

� 0.46 2.5 2.6 0.45 0.53 0.20 0.23 0.49

�� 0.55 2.3 2.5 0.48 0.51 0.24 0.26 0.57

�� 0.48 2.4 2.4 0.49 0.45 0.23 0.24 0.57

�� 0.50 2.5 2.5 0.54 0.60 0.26 0.20 0.33

��� 0.49 2.4 2.5 0.48 0.52 0.25 0.26 0.52

���� 0.04 0.1 0.1 0.03 0.04 0.05 0.04 0.08

��� 8 5 4 7 8 20 14 15

���� ����

�� : CV%!"#mg/L$

� 6-3� noBC*pqrs 

� 6-4� 9:;<*iCtuno'�() 

����



 

7  � ��%()*�+,-./ 
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