
)����� �	�
��:��/�/����
��� ���� :��/�/��(

����� ����	
�� � ����������� ����� ���� ���������� ��� �� ! � ��" �
#�$��% �& '��� �& (���)*� (���� ���XRD ����+� �SEM 

�,��-.���*���)∗/�0 ���1 23�*��4� �5� 26

������  !"# $%&�'� ��(�)*�'+,' -'"./ $��*  �0&�'� ����� 1+23 
4�1+23 5�6 $%&�'� ����� 1+23 ��'"�*  �0&�'� 
7�����  !"#��(�)* -�8�/+26 ! -�8��(  �0&�'� 

����7:9:�* ���;< "6  !=3  �!"�' �#>
! �(�"6 ���?@ !�"# A'�B �
��.�* C�,-D 5�� ! �E
F�	 C�, G�H� �#�+�D �� �,
�(' ��.,' FI�J F�� ��
� .�'$;< �8('� �
' ���L'�"6 ��+.� M�( ��  $* �8* C�,�7NO !�7NN�!� �� �6 C��?@ ! �"# C�,

�(�"6 C'"6 -�8(�+: -�8(' �� �2H� '"	  �08(�:���P C�,��
� ! �(�)* �(�"6 ��+� �(�)*XRD !SEM$)8	"# �'"Q .R
�8�
�(�"6 �' ST�J C�,XRD���U V�U"< �P �'� -�&� �� '� -�8(�+: ��?@ ! �"# A'�B �(�)* -'+< �"U �T=: �
����U  !"# �( ��

)�(A�)6"U  !"U)���2U V��@ ���U()4(A�E�2�(  !"#)F<�'+U V��@ ���U (W�  !"# !�,)��+I�U V��@ ���U(X�� ! ��3"	 ��	 �
"<
�(' YZ
[ ���U F�� .�(�"6 C�,SEM�� -�&� SE* �U $,��X\)��� �C!"U C�, X�� ]� C�+� ! C�+&)� SE* �
"<�,S�E&< C

 $),��� S�E&< '� -�8(�+: ��?@ ! �"# A'�B C$),� . �'$�' ��6 A'�B �
' G(+8� C4�<^^�
"8.U �(� A'�B �U �$�"8�!"E�� 
$��'� '�  �'$�' �
"8&�6 �<�)6"U ! �<�_�+( !  �'$�' .�6 �'$�' �6 A'�B �2U �+` C�,4�<aL��+.� �� "8�!"E�� �U $��'� �#$)U'"b �,

�' �'$ ��6 C�,�L�<44��+.� �� "8�!"E�� $)?��@ V�U"< -�8(�+: ��?@ ! �"# C�, .

�9�����-� ���:��?@ ! �"#c���P �(�)*cXRD �SEMc-�8(�+: .

'0�:0 
 $
$b ��d
� C$de A=%&� �
"8#�F6 �2.e �' ��?@!�"# C�,

 $d)���e fd28�� �J'+d� �� �g�H� .�dP �d(' ���dJ �� �d
'
 �"# �
"8&�6 �d�'� Fd
� A'�B  �08d(�: �6 +e �� �+e+� ��?@ !

�� ]� h&d: �d.�� ! h&d: i`�d)� �� F
� A'�B �
' ! $,�
 $��'��+:"6 C"<j�6 ��'!'"	 �' -��e .��d?@! �"d# ��dk
' lQ'! ��

�� �dP $d*�6 ��d�� �,��# 5*+b "��m< �6 5)P'! �3+� $�'+< 

����;	 5�� G�dH� �;�?` G
'"* ��)P �� '� �����' C�, C�d,
�	"#  $
��� $
�?� �
��	'"me ]�.[�� -���' �8?�' �p;6 �6 $�'+<

q"`  $d
$b �d_)� C�d,"r' W�d��� s�Fd6 �($)�� C�, C�d,
��
�  $d
$b ! �g�H� �' ! � �"dU S
$d;< '� ��d?@ !�"d# C�d,

 $,�%6 -D �'".8(' ! A$* ��'$:� ��'!'"	 . $d
$b C�d,"r' C�d,
 �2ddT�	 �dd< �dd(' �dd%.� ��dd?@ ! �"dd# C^LLL �' C"8�+dd2�P 

t+2g��d� C�d,"r' �!"d6 V?d( ! �8d*'� 1!'$d< �2T'  �08(�: 
∗�_2< �M+u��  $)�
+��"6�.� :777�Lav)Lw��(�%��!"8%�' ��b �:Zarasvandi_a@scu.ac.ir 

M�(X,��+�x��.* �y�F�
�b �z{H_T �' ���� �< ��� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               1 / 8

http://ijcm.ir/article-1-437-fa.html


�+b"\� �"� �C$�+('�� -'"
' �(�)* ���P ! �(�)*�+26 �2k� ���

 A'���: ! �8�
��)��� �� -'!'"	 C�,��8;d)T �C��!�&P C�, 
X8�dd�( ! S�� ! S.J $�+* �<'"6��� C�, .Fd�� -'"d
' �+&dP

�6  �"8�# 5�6 �6 -�+6 �'+k., ! S%&� �
' S��� ' C'��)�b -
�� �'"Q  $
$b �
' t+2g��� "�r�< �H< ���6��6 C�, �"d�# .�d%


 -�8d(' �(' �8	"#�'"Q  $
$b �
' "�r�< �H< �P -'"
' �J'+� �'
 (' -'"
' �6"@ t+)e �� -�8(�+:�. $
$b �dP ��d?@ ! �"# C
�\J=� S6�Q �\2@ �6 C��'+� �� $d
� �,�d# ! �('  '"., C'

 �6 '� ��	'�LL �� S�2�< "8� �d6 M�d( ldQ'+� "d|P' �� �$d,�-
�de'+� C$de A=%&� �6 '� -�8(' �
' 1"# M+}	 �� ~+}:

 �('  �"P . $))U �J'��� A=%&� �6  $
$b �
' ! $d),'"., C'
 ��'+3 5
'$�b Ve+� ��d
� ��8d*'$�6 t+2g��d� ! �dg�H�

 �('  $* C��}8Q' .�6  $
$b �
'  $
$b h
 -'+)3 ��+d6 "�@ C
! �('  �'� �'"Q "�r�< �H< '� ��g)� �
' ��
��., C�,�+&P �'

 ��+06 "�:' M�( �( �� C�d,"8�'��b �' �,�d#D 1!Fd� �U �(' C'
�� W��J' =��P -D �I��.�* ! �%
F�	�+*.

���;< "6  !=3 9:�d* ���d?@ !�"d# A'�B �
��.�d* C�d,
 �#>
! �(�"6 -D 5d�� ! �dE
F�	 C�, G�dH� �#�+d�D �� �d,

 ��'� ��.,' F�� ��
� .�d6 "8�'��b !� �
'  �!"�' W�d(' -'+d)3
�(�"6 ���� C�, ��
� �(�)* -�	+< �g�H� ��d?@ !�"d# C�d,

�6  $d
$b �' �dE
 -'+)3 �8d('+:�� C�d, A'�'+d� �d6 �d;�?` C
��+� "0
$E
 �� �'"Q �(�"6 �6 $�"�# -D �' �dE
 �dU C�+` �d,

��  $))U S��U $�'+<C $),� -�&� ! C"0
� �d
�F� ��?<�' C
$*�6 ��?@ !�"# �
��.�* V�U"< ! 'Fe']4.[�6�+d� !� �2P �+`

 �+�D  $))U $�$d*  �'� 9��&d< �,��?@ !�"# �� :�d�+# CM!'
 A�d?�U"< S��*So2�No2�Co �0)d( A'Fd2	 ��d6 �~+}d:

 ! �ddE
F�	 ��
��.�dd* C'Fdde' S��dd* 1!� ! 1+����ddU ! t"dd(
��
� $)8�d, ��d?@ !�"d# �� �+e+� �8:�)* .A'�B �' �+d\)�

  �+< ���?@ ! �"#  ��( ��?
"�< C�'+d� �d�2U S��* �U �(' �0��
 '+, �� i2;�(Total Suspended Particle)�� �' �d�! ��+*

 M�(�vvL �"8�d# ! C�!�d)	 �"8�d# �6  "8�d# S
�d(! C
 �'$d�' 1�d)6 C"d0
� A'�B � A'�B C"d�#PM10 C+d( �' US 

Environment Protection Agency (US-EPA)�dd	";� 
��2U S��* �U $�$* �' "d8.U �E���)
�!"ID "gQ �6 A'�B C�a

$)8�, -!"E�� .��'�' �6 �-����d( ��d., C+d( �' $d�!� �
' C
�6 A'�BPM2.5 !PM1 M�d( �� Fd�� �vvO d# $�$d* ��'F .

�6 A'�B  �08(�: �j+.;�PM10 �d;�?` '� A'�B !PM2.5 '� 
-���' �� �;�?`"�@  �08(�: C'�'� �
 ! �'� $)�'� .�d
' �d�'!'"	

 C+dd( �' A'�BEuropean Commision(EC) �dd6 -'+ddd)3
 �$d* �d8	"# "\� �� A'�B "r' "6 '+, �#�+�D 9�&� ��'$��8('

�6 A'�B ���d0/ �dU C�+`PM10 $dJ �� aL"d6 1"d#!"E�� 
A$� �6 V;E�"8�4^$
�?� �3�( 7a! $d,� ]� M�d( �� ��d6 

�)�&�6 $J �� $
�6 F�� ��j�( C^LVd;E�"8� "d6 1!"d#!"E�� 
$*�6 .�6 A'�B ~+}: ��PM2.5 ���d0/ �6 C�,�!� �'$;< F�� 

�' "8&�67a�' $d
�?� V;E�"8� "6 1"#!"E�� �L�'$d;< $dT�� 
$)U �!�k< M�( C�,�!� .�6A'�B �d
' �' 1'$U ", �E)
' �6 �e+< 

��  $)
jD S��J $)�'+< �6 "0
� C�, �
��.�d* A�?�U"< ~+}:
 ���U �6 �+: �
 ! �$)*�6 �d�
� �d
 ! �8:�)d*  >d
! �d(�)* C'

��  $)
jD �
 $)�'+<�$)*�6 ���"g: CA'�B �d
' �(�"6 1!F�
 ���dU Vdd�U"< ! SEd* � �'$d�' "d\� �' W��ddJ' �=��dU �d(�)*

���+*]7.[�dP 5,!>db �
' �$, � $* ��
 ��'+� �6 �e+< �6
 ��I��.�d*+I[ ��.�2Q' h�<�.8��( !  �"8�# �(�"6 �' �&�6

 ���P ! �b+<!F
' ���dU Vd�U"< �d(�"6 ��d(' �(�)* ��d(�)*
  �'$d�' �d6 ��'!'"	 $T�� !  �'$�' SEd* �d
��� �� ! 9�&d� C

�"# A'�B �6 -�8(�+: C!� ��?@ !b ���!' -'+)3 A�+dT 5,!>
 �
��d., "d0
� C�,�+&dP ! �+&dP ��  $d
$b �
' C!� �8	"#

�(' .

'�*;���� <�� � �����& 
 �08d(� �' �C�'�"6 ��+.� C'"6 5,!>b �
' �� �d�+.� C�d, "d�#

 M�dd;	High Volume Air Sampler$dd*  ��_8dd(' .�dd
'
 �08(� �d("8(� ! Vd(�)� G
'"d* ! �d�;Q+� �d6 �e+< �6 �,

 �08�
' �� �l
"(  $* "�8�� -'��6D ! �'+,' �(�)*'+, C�, $d�'
 -D �'"�8(' �� ! �08(� �P $* �e+< �8%� �
$6 �, ��d_<�' �� �,

 ����;	 ��+#", �' ! $�"�# �'"Q ���� �' �}�&� -��d�' C�, �'�
 $)*�6 �!� �6 .-�+d6 �d�'"H6 �d6 �de+< �d6  �08�
' !� �
' �8?�'

 �B Cj�d6 ���d0/ ���?@ ! �"# C+e G
'"* $
$d* 5,�dP ! A'
 �6 ��	' $
� �08�
' -'+)3 1=d3' �d6 ! $�$d* t��8�' le"� C�,

 �����( �!�! "6 �)?� -�8(' �(�)*'+, -����( '"	 ��?@ ! �"# C
C�"�)$PLw(X�d< Gd(+< -�8(' "0
� �J'+� �' C�'�"6 ��+.�
��+.�  �08(� �6 C�'�"6 �d� 1�dk�' Fd�� S.J S6�Q C�, �	"
�db .

# ��+.� �
' A�$Q �6 '+, [�Z.b �6 �,"�4L�<wL�� Vd;%� "d8� 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               2 / 8

http://ijcm.ir/article-1-437-fa.html


$2e�v ��.* �7�F�
�b �7vL V�P"< ���P��
� ! �8:�)* S�%&< A'�B �(�)*. . .��y

 �'$d�' �d6 ��d?@ ! �"d# C�!D l.e �6 ���Q ���Q� C�d,(TSP, 

PM10,PM2.5) A'�B �ddb C� �ddb C��dd('$e �'  ��_8dd(' �d6 
(Impactor) C�d,"82�	 C!� '�  $d* C�!D ld.e A'�B !  �+6 

 �08(� -!�� ��  $* ��?;< ��+2_< ! CF�+2( �� �'"Q �, d),�$.
��+.� �2J"� ", ��  $
$b C��#$��� �6 �e+< �6 C�'�"6 C�"# C

��+.� ", -��� �-�8(' ����?@ ! �08(� �6 C�'�"6 �d,4^�3�d( 
�('  �+6)S%d*�.(�d�+.� �d6  '"d.,  $d* C�!D ld.e C�d,

 ~+}d�� �!"d� -!�� ��'� �'"Q -D C!� ��+.� �P �
�,"82�	
�&�* �'�# $P �' Yb ! �8	"# �'"Q C' M�d(�'  �0&d
���D �d6 C

��$�$* ]4.[
�'$;< �8('� �
' ��v �'$d�' �6 -�8(�+: ��?@ ! �"# ��+.� -

l.e f28�� C�, C�d, M�d( ��  $d* C�!D�7NO !�7NN �'
F���d�D C'"d6 �f28�� �J'+�XRD �d6 Vd�U"< ��d�;< �+d\)�

���U ! t�d�.U ! �2dT' ��d	 !� �� �(�)*SEM)�d�+.� C�d,
 ,' �'  $* �*'�"6 -'��6D ! �'+ (�6 �'$�' ���;< �+\)� ��'!'"	 �C
 ��
� �
��� �� !$�$* �*'�"6 A'�B �(�)* .Fd
� �d6 �e+< �6

 ��?@ ! �"# A'�B -�+6)PM10�d< PM2.5 (  C�d,��	 �
�d(�)*
 -�E�' �b+%(!"%�� C�, �!� �'  ��_8(' �6 A'�B �
����U "
�db

 �!� �
'"6�)6 ��+?�XRD �
�(�)* ! �(�"6 C'"6 C�,��	 �
' 
�d� ���)&d�b $��e �+d* .�'  ��_8d(' �d6 �d(�"6 �d
'XRD �

Philips M$� 7L^L �+��d)�6 -'���d��U �U"d*  �0&d
���D �� 
�	"
�db 1�k�' Y
�"b C�!�)	 ! X23 ���b �� "�8�� .�d(�"6-

C�,SEM �'  ��_8d(' �d6 Fd�� Leo 1455 VP  �0&d
���D �� 
1�k�' �'+,' -'"./ $��*  �0&�'� CFP"��	"#]4.[

����& � =>& 
����&?��� *��� <��� ���)XRD (

�(�"6 �' ST�J R
�8� C�d,XRD M!$de �� )�(S%d* !)4(
 $dd*  ��!D$dd�'. $dd�D M!$dde �dd
' �� �dd%��)/ ���ddU $dd�' C�dd,

S�E&<  $),� ��+.� C�� "8&�6  $* �(�"6 C�,7�
�d���U ��	 
A�)6"U S��* �2T')���2U "8&�6(A�E�2�( �)�6F<�'+dU "8& (

A�E�2�(+2�	 !)��)��+I�U "8&�6 (�� �'"Q $�"�# .SdT�J R
�8�
 M!$e �')�(�� -�&� ���U �+)< �U $,�  $d),� S�E&d< C�d,
 ��+.� �� C�,PM10���6 �'  �'$�' C"8&d�6 ! �d(' "8&d�6 �d,

 ���U S��* $�F<�'+U ! ���2U C�, .��+.� �8J C�d,TSP �dU 
 $),� -�&� �"# SU C?@ ! �'$�' "\� �' �� �d< F�� $�' A'�B C

�(' ���2U S��* "8&�6 ! �
����U .���U "8&d�6 �� �(� C�,
��+.� �6 �, �� -�&� '� �+: �3"	 C�,��	 A�+T �d
' �dU $),�

 �d6 -�8d(�+: ��d?@ ! �"d# Vd��@ V�U"< "6 M'� C$,�* �+:-
A'�B A�+TPM10 �(' ."8&d�6 �� F<�'+dU ! ���2U ��'!'"	

��+.� �,�6G�H� �2T' Aj+}H� -'+)3 �d?
"�< �6+d(� C�d,
  $),� -�&� ��d?@ !�"d# A'�B C'"d6 �6+d(� �=��U  �08(�: C

�(' -�8(�+: .���U �+e! �	"` �' �d6 �d(� C�d, ��d	 -'+d)3
 d6 '� ��0)d( A'Fd2	 �' �pd;6 tB�de 5d�� �3"	 �
����U C��

�� $)U .�d6 A'Fd2	 �' C����d6 5)dU'! ! Sd.J �� �
��'+< 1$3
 �� -�&� ���2U! F<�'+U ���U �
' �U $,� �� �d.�� 5d�� �d,

 A�+dT �� ! �d*'� $d),'+�� ��0)d( "dT�)3 ! A'F2	 FU".<
 -D ���0)( A'F2	 �
 ! ~�: "T�)3 �+e! G�dH� �' "8&d�6 �d,

 id
�F< ��d?@ !�"d# A'�B ��8:�d( �� �+: -+�'"�b  $d* ! $d�'
$��'� �;�?`"�@  �08(�:]�.[

���/�.��
 �08(� �' High Volume Air Sampler M$� TCR)�/ �.( (	 !�F�+2( "82CPM10�'�"6 ��+.� �' Yb C)�('� �.(.(

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               3 / 8

http://ijcm.ir/article-1-437-fa.html


�+b"\� �"� �C$�+('�� -'"
' �(�)* ���P ! �(�)*�+26 �2k� ���

@��A/F����D �' ST�J R
�8� XRD��+.� M�( �� -�8(�+: ��?@ ! �"# C�,�7NO.
f
�� ��+.� �' �'$ �
��< �2T' C�,��	 �3"	 C�,��	 t��.U C�,��	 
�AH1-87 PM10 a/��/NOF<�'+U ����2U ��2
' ��
+E(+� __
4AH2-87 TSP 7/w/NO���2U ____
7AB1-87 TSP 7/w/NO ���2U ____
^AB2-87 TSP a/�4/NO ���2U __YZ
[ 
aHO1-87 TSP 4O/w/NO ���2U ��+b ���)��+I�U�F<�'+U ��E(�+# __
wAH3-87 PM10 47/��/NO F<�'+U ����2U ��+b ���)��+I�U ��E(�+# __
OAH4-87 TSP �w/O/NO F<�'+U ����2U ____
NHO2-87 TSP �O/w/NO F<�'+U ����2U ____
vAH5-87 PM10 4a/�4/NO F<�'+U ����2U ��+b ���)��+I�U ��E(�+# __

���3�,�'�+.� CXRD��+.� �,C-�8(�+: -�8(' ��?@ ! �"# .

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               4 / 8

http://ijcm.ir/article-1-437-fa.html


$2e�v ��.* �7�F�
�b �7vL V�P"< ���P��
� ! �8:�)* S�%&< A'�B �(�)*. . .���

��� '0���3

����&��&�� ������$� B*������0 ���)SEM(
�6 ���
�* �.U ��?@ ! �"# A'�B ��!"8E�' �+E(!"E�� �(�"6

  �'$�' ���;<  +d?�' �A'�B SEd* �A'�B �d;Q'! C8�� C�d, fd2
 A'�B  �08d(�: ! �
��.�* V�U"< �
��� �� ! A'�B �� �+e+�

�� $)U]7.[�(�"6 �� C�,SEM ��
� �!$dJ �< A'�B �(�)*
  $),� -�&� C��
� ����6 ���dU �+d� C $d),� S�E&d< C�d, C
�d(' ��d?@ !�"# A'�B]7.[�!� "d#' �d8?�'SEM �d6  '"d., 

$dd*�6 �F���dd�D!"E�� �'  ��_8dd('(EDX) < �6+dd: �dd6 Vdd�U"
 �dd,+?�' ! SEdd* "dd6  !=dd3  �B "dd, �
��.�dd* Sdd6�Q -D C�dd,

 �'$�' �(' C"�# .�!� �' �d�)< �d(�"6 �
' ��SEM  ��_8d(' 
$* .��+.� �' W�(' �
'"6 C�,(TSP)AB-1 �(PM2.5)AB-2 

�AH-7 (PM2.5)�(PM2.5) AH-12  �(TSP) AH-13 �
(PM10) AH-18 �'$;< OL�I�.)#�F6 �6 YE3 fd28�� C�d,

��< $�$* �. �'$d�' ! SEd* �(�"6 ! "
!�}< �
' -�&d� A'�B C
�� ��+.� �U $,� ���dU ! SEd* "\� �' �, �8:'+d)E
 �' �d(�)*

 $��'��+:"6 ~�: .SE*�C�+&)� !  $�&U �X\)��� �C!"U C�,
 ��+.� �
' �� ]� C�+� �
 ! �2P�� C�+26 A'�B �";� V�<"< �6 �,
 �YZd
[ �F<�'+U ��(� �<�E2�(+)��+�D U! �"d# A'�B �� ���d2

$���?@ .SE*C�,)7(�)^(!)a(C!� f28�� A'�B C�,"
+}<
 ��+.� C�,"82�	 �� -�&� '� 5,!>b �
' �� C�'�"6 $d),� .A'�B

  �'$dd�' �dd6 C!"dU "dd
� C�dd,mµa���ddU �' "8&dd�6 �dd(� C�dd,
)A�E�2�(+)��+�D (�d,+?�' �dU $)8�, �d*+: C�d, ��dk
' '� C'

�dd� $dd))U]^.[ �'$dd�'�� X\)dd� C�+dd26 C�,��8:�dd( C�dd, 
mµ4L��L�� �j+d.;� �U $)8�, ���2U C�,�+26 �' "8&�6 

 �'$dd�' C�dd,PM10$dd��'� �Ij�dd6 FddU".< .�dd*�� C�dd,�+26
)mµ^L�4L(���U �' C�+&)� ! �2U�� ��8:�( �6 YZd
[ C�,
)�<�_�+( ($)8�, ��+.� �� �U �$d�' ��'!'"	 �(�"6 ��+� C�,

$��'� .SE* C'�'� �
 ! C!"U �6 �
�F� A'�B �dU X\)��d� C�d,
 �'$dd�' �dd6  '"dd., C�dd,PM10 �'$dd�' ! $)8�dd, $ddJ �� C�dd,

)mµ4L��L(�dd� -�&d� �+d: �' '� C�dd,�+26 �' "8&d�6 $d),�
 �6 �U $)8�, CF<�'+U "8&�6 �� ���U �< A�+T ��+.� �+d.� �,

 $��'� 9�&� �=��U .�d6 ��+d* ��  $
� "
!�}< �� �E��)/ �+d`
 �'$dd�' �� A'�B �dd2U C�dd,4�dd< aL�dd�+.� �� "dd8�!"E�� �dd,

�dd� ���dd.e' �,�dd0� �dd6 ! $dd��'� �#$dd)U'"b �ddU �dd	�
�� -'+dd<
 �'$�' ��6 C�,�L�<44��+.� V��@ V�U"< "8�!"E�� �"# C�,

'� -�8(�+: ��?@ !S�%&< ��$),�]4.[

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               5 / 8

http://ijcm.ir/article-1-437-fa.html


�+b"\� �"� �C$�+('�� -'"
' �(�)* ���P ! �(�)*�+26 �2k� ���

���6+}<
"SEM[ �+26 �' 
YZ)�/ �.( j�6(�2P ���)�('� �.( j�6 (F<�'+P !)I�b��(-�8(�+: ��?@ ! �"# A'�B ��.

���E+}<
"SEM  F<�'+P�+26 �' )�('� �.( (�,+?�' !�,C�2P �W� ! �)�/ �.( (-�8(�+: ��?@ ! �"# A'�B ��.

���F+}< 
"SEM�,�+26 �' CW�)�('� �.( (�2P !��)�/ �.( (-�8(�+: ��?@ ! �"# A'�B ��.

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               6 / 8

http://ijcm.ir/article-1-437-fa.html


$2e�v ��.* �7�F�
�b �7vL V�P"< ���P��
� ! �8:�)* S�%&< A'�B �(�)*. . .���

���P V�P"< ��
� C�!$J �< ! �(�)* ! �"# A'�B �(�)*
 ����  �#$
� �' ��?@ !  $d
$b �d
' "�r�d< �dH< ���g)� �(�)*
 �(' V��@ ��6 "��� .A'�B �%)
' �6 �e+< �6PM10-'!'"	 �
"d<
  $),� S�%&< A'�B -�8(�+: -�8(' ��?@ ! �"# C"d6  !=3 $�'

-+��P S%* C�, �J'+d� ��
��d., C�,�+&dP �� -'"H6 ! C"�#
 �� F�� -�8(�+: �I'"HT  $))P ����< C�!$J �< $)�'+< �d
' C

$)*�6 A'�B .���� ! �"d* ! -�8d(�+: �d6"@ �J'+d� �d(�)*
 �� -�&� �'"3 �+&P FP"� d, '"HdT �P $,� �#�"8�d# �d6 C�

 ���dP �2T'  �08(�: �C��6 �(�� ��
� A�B �d
' ���d2P C�d,
�(']4.[���P  �+d< �d
' �6  '"., �(� C�, ��d?@ ! �"d# C�d,

 G�dH� hd
 �Vd��@ Vd�P"< ! �8*'� �2H� '"	  �08(�: "8&�6
 ��'+, �� -�&� '� �6+(� C$,�]^.[�+de! 1$d3 �d6 �de+< �6
���P G�H� 9:�* C�, ! �d
�BD C�, ���dP ! ��+d#"#� C�d,

 ��+.� �� ��0)( �d� "\� �6 ��)/ ��(�"6 ��+� C�, �dP $d(�
 ����"( 5�� �)( �
' �6 C�, �-�8d(�+: -�8(' �' ���: �� �,

 �d6 �dP -�8�6"3 ! �'"3 C�,�+&P  >
! �6 C�d, -+��dP -'+d)3
 A'�B �
' �(�:"6 �2T' �'  $�d*+b C�,'"HdT ! �d(' XP $)<

t+dd(� dd8	"6D ! �8	���dd6 C�dd, �'+dd� �dd
' �2ddT'  �08dd(�: �

$)8�,]4.[

����&���� ���	G�) ��&��� � �������H�>0 
 �'$�' ��6 ��?<�' ���;< C'"6 �+d� ! ��d?@ ! �"d# A'�B V��@ C

���P  $),� S�%&< C�, �(�� �6 A'�B CRd
'� �8d*'$�6 C�d,
 �(�� ��+.� !� �-�8(' �� )�'�"d82�	 CF�+2( !  ��( CF�+2((

D �H< F�� F����SEM �� -�&� 5,!>b �
' �$�$* "gQ �U $,�
 �(�� �
' �	�)� G(+8� ��6 �,a�<^L�d� "d��m< "8�!"E�� -

Cj�6 �	�)� '�� �$)P4L�d(�� �d
' �� "d8�!"E�� �
�d�'+< �d,
 $��'� '� A'�B �
' �+?3)S%*w(�d
' -�"dU ��d).� �d6 �d�! �

�(�� ���< ! �, "
+}< CSEM !� �d6+`� �U $* 9�&� C
�(�� �
' Cj�d6 ��d?
"�< �,vLC�d,"82�	 C!� '� A'�B $dT�� 

 $),� S�E&< �(�� C�� �0� �, $��'� .hd(�� �d
' �	"` �'-
�d�	' $
� "|P'$J �6 ��?@ ! �"# �6 -$* !"6 !� �� t+`"� C�,

 $J �� "8&�6 �PPM2.5 ���dP V�P"< �6 �$)8�d, �d(� C�d,
 A'�B ���.< �?
"�< !  �"P S.3 t+: ����6 5)P'! S��� �6 '�

 W� �6 A'�B �
' �� t�e �,$)P .���P  �'$d�' �6 C�, ! s�Fd6 C
�m�< S%*�6 F�� YZ
[ $)��� �3�;* �
 ! C' -��8	' 1'� �6 S���

h(�� ����' �� $��'� '� �+?3 "g: �
"8.P �,]4.[

���I"
+}<SEM h(�� �	�)� h&: ���J �� R
'� C�,)( j�6 �('� �.(t+d`"� ���J �� �)�d('� �.d( ��I�db ! �d/ �.d( j�d6 (!
h(�� j�6 XP'"< �6 C�,)�/ �.( ��I�b.(

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

                               7 / 8

http://ijcm.ir/article-1-437-fa.html


�+b"\� �"� �C$�+('�� -'"
' �(�)* ���P ! �(�)*�+26 �2k� ���

	����& 
�.���U V�U"< '� -�8(�+: ��?@ ! �"# A'�B V��@ �(�)*

�� �"U �T=: �
����U  !"# �( �� -'+<)�(A�)6"U �,)���U
���2U V��@()4(A�E�2�( �,)F<�'+U V��@ ���U(W� !�,

)��+I�U V��@ ���U .(X���(' YZ
[ ���U F�� �3"	 ��	 �
"<.
4.�(�"6 C�,SEM �d� -�&� SEd* �dU $d,� �C!"dU C�d,

�X\)��� Xd�� ]� C�+d� ! C�+&d)� SEd* �
"d< S�E&d< C�d,
 $),�$)��8(�+: ��?@ ! �"# A'�B C.

7.SE* �
' ���dU Vd�U"< �d6 �d, ��<�E�2�d(+)��+�D �8:�)d*
 ��<�E�2�( �+( A'�B �d
' �d2U Vd�U"< C'"d6 �<�d)6"U ! �<�_

$��'� ��'+�.,.
^. �'$�' ��6 A'�B �
' G(+8� C4�d< ^^�dU �$d�"8�!"E�� 

 �'$d�' �
"8&�6 �<�)6"U ! �<�_�+( !  �'$�' �
"8.U �(� A'�B
$��'� '�.

a.���dP �6 -�8(�+: ��?@ ! �"# A'�B �2T'  �08(�: �d(�)*
 t+(� �' S%&8� C�,'"HT  $* ��
 d, �d8	� ��d6 ! �d8	"6D C�

�'"3 �+&P �� ! -�8(�+: t"@$�'.
w.h(�� �'  ��_8(' �d6 "�r�d< t+`"� ��+.;� C�, �� �I'Fd(

 $J �� A'�B t�ePM2.5$��'� �(� V�P"< �6 .
O.Cj�dd6 ��dd?
"�< �dd6+`�vLC�dd,"82�	 C!� '� A'�B $ddT�� 

 $),� S�E&<�(�� C�� �0� �, ��'�.
N. �'$d�' �d6 F<�'+P A'�B ��d6 CPM2.5  �d<PM10 S%d* !

�6 C!"P �' �+d?3 �
"8&d�6 G�dH� �6 C"
�b 5)P'! 1$3 S���
$��'� '� h(�� �	�)�.

������J 
�d
�.J ST�J 5,!>b �
' �d6 C�d, �d��_J SdP  �'�' �d
��

 �(' -�8(�+: -�8(' ��
� G�H� .! 1"d8H� �
"
$d� �' '�d�
  �'�' -�d(�)*��P ��2P -�8d(' ��d
� G�dH� �d��_J SdP C

:�8(�+ -C�'F0(�Z(���+*.

0KA�� 
]�[Y�I� ��'F,+P �+b"! �"d#  $d
$b C$
$., ! C���D S�2H<

 -�8(�+: -�8(' �� ��?@"� �0&d�'� �$*�' �(�)*��P ���� -�
�b
-�8�/+26 ! -�8��(.)�7NO(��Nv�H_T .

]4[C$�+('�� .��"! �"d#  $d
$b �g�H� ��
� A'"r' �(�"6
 -�8(�+: -�8(' �� ��?@ )��	M!'("G�dH� �d��_J SdP  �'�' �
�-�8(�+: -�8(' ��
��7NN �4OO�H_T .

[3] Irene Rodrıguez E., Salvador GalıE Celia 
Marcos, "Atmospheric inorganic aerosol of a non-
industrial city in the centre of an industrial region 
of the North of Spain,and its possible influence on 
the climate on a regional scale", Environmental 
Geology, 56 (2009) 1551-1561. 
[4] Wiederkehr P., Yoon S.J., "Air quality 
indicators. In: Fenger J, Hertel O, Palmgren F 
(eds) Urban air pollution European aspects. 
Kluwer", Dordrecht. 1998. 
[5] Goudie, midelton, "Saharan dust storms, 
nature and consequences", Earth science review, 
2002, pp:56  
 

 [
 D

ow
nl

oa
de

d 
fr

om
 ij

cm
.ir

 o
n 

20
24

-0
3-

28
 ]

 

Powered by TCPDF (www.tcpdf.org)

                               8 / 8

http://ijcm.ir/article-1-437-fa.html
http://www.tcpdf.org

