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�(6� � �(��/ �	D � i �. �	DCCU � ICU
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��	��� Y_��� ��3�	E % <
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 �D	p� %/�� |. |. � |!� �:�� '&��� -� ? &�

���
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 �(� , ��	6�� / F� '|
�	D)���	��/ ( �/ ��

&�	.�	� %0 �/ &� ��jhd 	� fdd 8(.	� Y 4;� �
�	� 

8
�� � ����9< '��
��	��� �	D �	D�/ , � W

Q�	E�/ � ���
 ']�� " ^ � &� � �/�� ��
O� '���

/�� ��D	;� 	*�0 �/ �� R3(>� -�� x� � -	�	*(��)m(.

 Y	� �/ -���D C� � &� �U�U�� �/jkkb �/ 

 Z
	�? %	���	� �� ���
 �/ 8�� �/ �/	�	� % (� �/�

 �p3z 	� &� �!� � M <fu/d�, �, 5	6� �/ \�

��0 $6" &� '��/ � %�+�� &� �) {>;� 'FEV1/FVC
j M < �H�? %��
�	� /+� �/uh/d %��
�	� �� �(6� 

�� �!� �H�?�)	�)b(.

&H�	N� �/ 8��J6D �/ �/�+�	. �	E0 C� � &� ��

 Y	�jkku�D	) ���
 �%	
 S;��/ �� ���
 �/ ��� ��  :

)me�,��� 
+�� %	
 S;��/ �� �!� ( /� � ���
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 S;��/ ���� � (Tolido '��0 $6" &� 	�
��0 

 /� � ���
 �/ �9!�� �	:(�/ /��36" &� �) {>;�

��� &()�/ PD	�)h( . 1�	E C� � &� ����� �
 �B

 ��	.)jmub ( �/jh '��0 $6" &� %��*� %	(��	6�� 

 �/ � �	S� �@ �� ��7	� ��
��	��� �p3z &� �) {>;�

���)e(.

 �. �/ ��) ��X -��B	>� &� &F � 	� i

 ��� 8
� �� 1D ��	��/ � ��	(��	6�� +���� '��
��	���

%	�� 8
� �/ ��
� '��(9�� ��x(9� /���� �� �/	
� /��H� 	D

�� 5	6� �/ ��
��	��� 	� 	*�0 5	6� %�+�� &� ��)	�

��� -�	!(� . 5	6� �()��*� ��6D� � ���	9@ &� �p�

 8��H� '%	���	6� �(�_� n	U��� � o!@ '��
��	��� 	�

�C�� � r_?� �*F %0 �
/ �0 %�+�� � �/ �0 �	D

/��/ ��6D� �	�9� �	� C��� ��!�� � ��H#� / G*� .

%	(��	6�� �L� ��	� �*) ~�+� �	D) � �(��/

�? �. ( �� �/	� 8
� � �/ � �/	
� $���, ����/ &�

�� ���� ^ � �� �;D�q, � &(��
 �p� �/ ����

�!�? �v������ �*F �3�3�� 	��� ���
 &� &� ��
��

�� �p��
/�
 \	S�� �)	� ��7	� �	S� �@ �� ���� . $�	E

 ��� &(�6� T
�B �� ��
��	��� �	S� 1���� �@ ��� ��X

&��@ �)��*� � %	�� ;� ��ACGIHf &� 	�
��0 

 �!U� -� ?(TLV-C) m ����� m/d�, �, ��) %	�� \�

 �	� C��� �
/ �0 �
/	U� '&p�� �D �/ ��H
 ����

�
	G���� ��	S� �	S� RU� �� )�'u(.

1. Forced Expiratory volume at one second/Forced vital capcity
2. American conference of govenmental industdrial hygiene
3.Thershold limit value celling
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��اد و روش ه�
&� 6� W6, 'T�U�� 8
� �/ �/	!(��/� � $
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 Y�� �/��MPCFT-302 '8,�` 	�	G�� &�	.�	� �.	� 

��N� /����	(�� $>3>(� � )�	
 �	D)1
��S��, (

 &�	.�	� �.	�SKC Y�� �(� ���(�[�� � %	(93:�� 

DR-2000 ��	[6� �.	� HACH
��0 ��� �/ � 	�.

����� &� &F � 	� V�� 8
�(*� '���0 $6" &� �	D

 V�� '�	� C��� �� D �� ��
��	��� ���/�� &� 6� ����

Niosh-3500��  �/	!(�� T�U�� 8
� �/ &� �)	�

 �
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 &��� %0 �� |�, 'T���U��� 8��
� �����F� ������

%	(��	6�� ���) M	>(�� �p�/� � �	D)%	(��	6�� �/

�? �. %	(��	6�� �/ � �(��/ ( � �:�D	6D �� �H�

P>� �/ '%	(��	6�� �� � S� L.� '$6" I	�� �	D

 '�` � �	,ICU ' CCU Y	!B� '�@��F '�3.�/ '%	�� ' 

$�� '%�/�� � �&� 6� ����� �p�/� � �	D M	>(�� ���/��

 ^	U��� �/ '/���� �9!�� &UN�� &� �
/+� �3�� �/ � �)

 ��/��@h/j�(� &� 6� '8��� �N� �� � \	S�� ���/��

���
 . � �� &� ���/�� &� 6� ��� � �"	� 8��J6D

 �HE�� ��H#� �	
 
 8�:�	�� � B &� &� �
/�
 1�p��

&� 
 &� ��)	� �	� C��� �
/ �0 �	:(9
� �D �/ &� ��

h �	D��� �/ Q)  ���" '�G? �!�) &� �/ &� 6� 

;
	��0 n	�x(�� 	*�� '�) &(��
 -�	!(��	: �` � �	, �	D

 �G? �!�) �/ CU� % < � / � ��	� C
��) �	�� &�

�� &!�K� \	S��&� 6� �G? �!�) �/ CU� '��/ 6� 	D

Z6F���) ���0.

&� 6� /��H� %��:
/ &H�	N� 5	���� T�U�� 8
� �/ 	D

 %	��6B� Q
�# 	�kh ��	�0 &G�	�� � �?�/ jfd &� 6� 

 %	(��	6�� �D �� &� �) /��0��md� �
/�
 M	>(�� &� 6.

Z6F ����&� 6� ���0 %/�� ��G��	� �� |, '	D

W6, MX	F Y 3�� ��	@ /����	(�� �S��[6
� �/ 	D

�� &� ��� � B &� �� ����� W6, � 1
�� ��!� �

&� � �6� � �/ 6� $�(� �:
��
 &� �	NH�� $�	E �	D

%��� 	� �� �"	� �
 -�� &� &U�E/ �/ �(�� �
 ��/

� �� D1
/ 6� ���/�� &� 6� �	� C�� . ���
 3F �*F

P�, �� &(�� .	� �	Gz � /�
 /��� �� ��9� �/ &� �(3��

�� ���E ���/�� &� 6� ����1
/ 6� �/	!(�� '���
.

&� 6� %	�� -�� \	6�� �� |,&� 6� '���/�� 	D

 Y	U(�� �	:;
	��0 &� '�	� � (�/ ��) ��X C
��) ���

6" \	S�� �� |, � &(�	
 	� 	*�0 ��� �� \�7 �
	�6�) -	�3

 1
/ � �/�� 8��H� $GE �� &� /����	(�� ����� �� �/	!(��

�� &G�	�� �p�/� � ���
70 %�+���) . �p� �/ 	� |[�

&� 6� C��� �/ �	;� � 	�/ C
��) 8(��
 � ���/��

 �/ l
	(� � \	S�� \�7 -	����� '/����	(�� C
��)

�� �GA &B ��� Y���F//�
.

 &� �/���� P���� �� ^_B� Q9� �*F 8��J6D

&�	�;��, '��()�/ ���E ��
��	��� ]�H� �/ � 1�p�� ��

$�� �/&� 6� �	DP>� $���, �	�(.� �/ ���/�� �	D

Z6F � $�6�� �� |, &� ���
 ���E �p�/� � '���0

�
/�
 �GA ��:
/ Y���F �/ &B ��� -	"_B� . |[�

 ��+�� \�� �� �/	!(�� 	�SPSS% ��0  +��	�0 ��	�0 �	D

 '|�	
���t�9� ' t \	S�� '�/ �	� � &!) '&�	
 ��< 

�
/�
 $�3�� � &
+S� 'l
	(� � ��).

ه�.��91
P>� �� ����� 8
� �/%	(��	6�� R3(>� �	D 	D

&� 6� ��	6) Y��F �/ l
	(� � ��0 $6" &� ���/��j

�
/�
 ��/ .%	6D�� &p@_� &� � B ��< �D / )

��%	(��	6�� �� �
 �D �/ �/	� 8
� �p3z $� 8�:�	 	D

�� �	S� �@ �� �(6�P>� �� �wH� �/ 	�� '�)	� �	D

%	(��	6�� 	D(Max) /����	(�� �@ ����� ��<  )ppmm/d (

�� 	� &� �)	�P �� �(6� de�/d � F ��	9� bmu/f 8�� 

��H� �_(.� %	(��	6�� �	*<�
/�:� ��D	;� ��/.

����� ��	
�: %	(��	6�� �/ ��
��	��� -��	>� �p3z Z
� � �	D

Y	� �/ ��	� �*) �? �. � �(��/ �	D�dv�j
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