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Á� ^XAFSÌïÄ
þ°,��S	3�ØÓ ��PM10�âÔ�¬¥cÚY���zÆ«�.

$^ IFEFFIT§Sé¢�êâ?1?n©Û, (Jw«: ��ØÓ ���âÔ¥cÌ�±�zæ

c!��c!�zcÚo�znc�«��3, FeO, Fe(NO3)3 �¹þ, �X���Øä�\, z©'

¹þØäO\, Fe2O3 %Øä~�; éuY��, Ì�±��zY!1�Y!��YÚ�þ��zY

�«�/ª�3, ��zYÚ1�Y�¹þ, �X���Øä�\, z©'¹þØäO\, ��YKØ
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2 ¢��{

2.1 �í�âÔ�¬�æ8

æ^�®/�¤ì�)��TSP-PM10-PM-2.5-

2.�í�âÔæ�ìæ8PM10 �¬, æ�ì6þ�

78l/min . æ��m�2005c2�, ëYæ�14U. �

âÔ�¬Â8u�»�90mm Milliporeúi)��

CelluroneÈ�þ.

æ � / : © O�: þ ° , � � S Ü l � � �

1500m?!��\�?!��	Ül���200m

?. ¤kæ�:Ñl/¡1.5mp?.

2.2 XAFS¢�ÿþ

¢�3�®ÓÚË�¢�C� (BSRF)�XAFS

¢�Õþ?1. ;��¥>fUþ�2.2GeV, ¢�L

§¥>få6rÝ�90mA, 1åæ^Si(111)²¡V

¬üÚì?1üÚz. üÚì×£À��Uþ���

áÂ>>c130eV�>�800eV.

ë��¬(n�z�c!o�znc!1�c!

��c!Åzc)æ^~5�ß�{?1ÿþ, éu

¹þ�$��âÔ�¬, æ^F1{?1ÿþ. du

�zæcéN´�z, �¬��JÝ�p, ��Ú^

XAFSêâãÖ,�êâ.

ÿ��XAFSÌ^ IFEFFIT^�?1�Ø�.

Ú!êâ8�z?n!E-k =�. Ó��$^ IFEF-

FIT^�¥�PCAf§S
[8]

?1õ|©[Ü. PCA

¢� þ´d � 5 �êé Û Ý 
 © )¯K, =�

A = E × V ×wt. Ù¥E �¬�XAFSÌ, ��¬

¹k�|©��; V éAuÑÑ�A��þ, û½�

¬¥¹k�|©; w´��|©�z©'¹þ.

3 ¢�(J9?Ø

�
ïÄcÚY3ù
�¬¥�zÆ«��

CzA�, ¢�ÿ�cÚY���XAFSÌ, ¿(Ü

IFEFFIT§S, é¢�êâ?1?n. 3 IFEFFIT§

S¥¹kPCAf§S, §;�^u©Û¹kõ¥¤©

�XAFSÌ, AO·Ü^u©Û¹kõ«zÆ«��

�¸9/��¬, ����ØÓ|©¹�z©'~.

3.1 c���EXAFS©Û

ã1(A)´c��X�ë��¬Ú�âÔ�¬�

XANESÌ. dã��, 3�ØÓ ���âÔ�¬3

(�þ'��q, ò§�ÓÙ§��ë��¬?1'

�, uy�âÔ¥c��QØ´±�z��/ª�3,

�Ø´±��c½1�c�/ª�3, �U´§�ù


ë��¬�·ÜN. éc��¬?1PCA[Ü, d

�'©z��
[9]

9�¢�¿± é���;d��ï

Ä
[10]

w«: �í�âÔ¥cÌ�±n�z�c!o

�znc9üd�c�zÜÔ, �ü��ð��í¥

¹k�þ���zÔ. Äu±þ�Ä, ·�ÀJn�

z�c!o�znc!�zæc9��c�[Ü|

©, ¿À�¬¥=¹k¤À^�|©. ã1(B)9L1

´PCA[Ü�(J. dL1�±uyFeO, Fe(NO3)3

¹þ�X���Øä�\, z©'¹þØäO\, 

Fe2O3 %�X���Øä�\, z©'¹þØä~�,

o�znc�z©¹þÄ�þØu)Cz. ��SÜ

´��Cq�µ4NX, �âÔÌ�5uØÓÅÄ

�ý�ü�, Ø¬É�1ì�K�, qduÅÄ�ý

-��Ø��-�!-�����A9��S�í¹

þ $�K�, ����SÜ�d��zæc¹þ�

é'�p; ��	¡, du1ì�)�g�A�K

�, ¦��d�cu)�z, ��T|©�z©'¹

þü$, �zc�¹þ²wO\. ��S��c�

z©¹þ'��	�p, ùÓ��N
��S��â

ÔÌ�5uÅÄ�ý�ü�.

ã 1 cz ÜÔ� ë � � ¬ 9 3 � � � � ¬ �

XANESÌ(A); ��3�ØÓ ���âÔ�¬

¥c��EXAFSÌ�PCA[Üã(B)
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L 1 ��S	�âÔ�¬¥czÆ«�©Ù(%)

|© ��SÜ ��\�? ��	Ü

Fe2O3 2±1 24±7 29±5

FeO 32±3 19±1 18±2

Fe(NO3)3 22±1 17±4 14±3

Fe3O4 44±2 40±5 39±4

3.2 Y���XANES©Û

3�âÔ�¬¥, Y���¹þ'�$, Ïd

�Â8
§�XANESÌ. ^���¦{[ÜPbSO4,

PbO2, Pb3(PO4)2, PbO, Pb(NO3)2, PbCl2 �IO�

¬, (Jw«��S	�âÔ¥YÌ�±PbSO4,

PbO2, Pb3(PO4)2, PbO 4««��/ª�3. 3ã2

¥, 4�ØÓY�zÜÔ[Ü��	�âÔ�¬, [Ü

�Ä�BL¤k�¢�êâ:, [Ü�Ó¢�(

J�~¬Ü. Ó�éÙ¦ü�æ�:�?1ù��[

Ü, ¢�(Jw«3L2¥. 3��S, YÌ�±1�

YÚ��zY�Ì, � ��	¡, 1�YÚ��

zY�z©'¹þÑØä~�, ��Y�z©'¹

þØäO\, �Ñy�þ��zY. 3��	¡, YÉ

1Ü�^, ¦�fü�Ñ5�Y�zÜÔ=C¤��

�YÚ�zY, qdu/¡���K�, ¦Ù«�Ó

��SÜké���É; ��SÜ´��ü��ð�

�í, T��áuþ°½{¤�aÈ���, 5 �

ýkéõ�h�, qdu�
zÜ�^, ¦���S

�1�Y¹þ'��	¡�p. Ó�du��SÜ

"�19v
��í, ¦�1zÆ�AØU
?1,

Ïd, ��S���zY�z©'¹þ�'��	Ü

�p.

L 2 ��S	�âÔ�¬¥YzÆ«�©Ù(%)

|© ��SÜ ��\�? ��	Ü

PbSO4 71±3 48±3 37±1

PbO2 25±3 7±1 1±1

Pb3(PO4)2 4±1 45±5 56±3

PbO - - 5.5±2

ã 2 ���â¥Y��XANESÌ����¦{[ÜÌ

4 (Ø

XAFSÌé��S	�âÔ¥cÚY���zÆ

«�ïÄL²: ���âÔ¥c��Ì�±�zc!

�zæc!��cÚo�znc�/ª�3, ¿��

X���Øä�\, �zæcÚ��c�z©¹þØ

äO\, �zc�¹þØä~�, ùÌ�d��S	

À/Ó1Ü�^�K�E¤�; ,	, Y��3�

âÔ¥Ì�±o�z�Y!1�Y!��Y9�þ�

�zY�/q�3, �X���Øä�\, ��zY

Ú1�Y�¹þØä/O\, ��Y�¹þØä~�,

ùÌ�É��S	�À/ÚÔnzÆ�¸K�.
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Speciation of Elements in PM10 of Tunnel Studied by XAFS *
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Abstract The PM10 samples were collected at three different sites in or out a tunnel in Shanghai. The XAFS (X-ray

absorption fine structure) spectroscopy was applied for the speciation of iron and lead in the samples. The chemical

components were determined by IFEFFIT program. The results show: Fe2O3, Fe3O4, Fe2(NO3)3 and FeO are presented

as the main components in the samples of different sites. In the middle of the tunnel, Fe(NO3)3 and FeO are in high

proportion, but outside of the tunnel, the proportion of these two components goes down, besides, the proportion of

Fe2O3 increases. The main lead species are PbSO4, PbO2, Pb3(PO4)2 and a little PbO in samples of different sites.

Similarly, the proportion of PbSO4 and PbO2 is higher than that of the outside. And there is a small amount of PbO

out of the tunnel. There is considerable difference between the middle and outside in the two elemental species, which

is caused by the different pollution source and environment.

Key words XAFS, chemical speciation, particulate matter
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