
www.SID.ir

Arc
hive

 of
 S

ID

��

 

 

� � � ���

� � � � � � �
� � � �� �

 
� ����

� ����
� ����
� � ����

�� ����

��
����

                                                 
.�� � � � � � � � ��

� � � ���
.��� � � � � � � � �

� � � ���
.��� � � � � ����� � ��

���

  

� �
��

��
� � � � � ��� � �

�� � � � � � �
��� � � � � �������

 � ��� � � ����
��

� ���
�� � � � � � � � �

��� � � � ����� � �
� � � � �NIOSH 7500 ��

�� � � � � � � �
�� � � � ������� �

� �� � � � � � �
��� � � � � � � � �

� � ���������� �
����� � � � � � � �

� ����� � � � � �
� � � � � ���

��
���

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

mg/m3��
����� � � � �
� � mg/m3�
�������

� � � � ���� � �
 mg/m3 �
����� � � � �
� � � ��mg/m3��
������
� � ��� ���� � �

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

� � ����
��

www.sid.ir


www.SID.ir

Arc
hive

 of
 S

ID

��

 

��
����

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

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

������ � � � � �
�������� � �
���

����
� � ��� � ������� �
� �� 

 
Assessment of occupational 

exposure to crystalline silica 
dust in an iron-stone mine, and 

comparing the results with 
standards

 
Kakooei Hosein1�

Fani Mohammad Javad2�
Sadeghi Nasrin2�
Rafiee Manesh Ehsan3�
Gholami Abdollah*2 

 
* Corresponding Author: Faculty of 
Health, Gonabad University of 
Medical Sciences, Gonabad, IR 
Iran.  
 Email: 
gholamiabdollah@yahoo.com,  
 

����

Abstract 
 
Introduction
Atmospheric dust is one of the 
most important factors that 
largely contributes to 
occupational lung diseases in 
workers. The main purpose of this 
study was to determine the 
concentration of dust in that 
space and the  percentage of silica 
dust particles compared with  
standards. 
�
Materials and methods
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This cross-sectional study was 
carried out at one of iron-stone 
ore  manufacturer in Razavi 
Khorasan Province. Atmosphere 
dust sampling was done through 
the NIOSH 7500 method and 
personal air samples were 
collected using suction pumps 
and cyclone, applied in 52 
locations in different parts of the 
mine. Total dust concentration 
and respirable dust were 
determined by the gravimetrical 
method. Five bulk samples were 
taken for the determination of 
silica. Samples were quantitatively 
analyzed and then identified by X-
ray techniques. Bulk samples 
were compared with standards. 
�
Results
The highest concentration of 
respirable dust was measured at 
the extraction section (10.4 
mg/m3) and the lowest 
concentration of the dust was 
related to the administration and 
security department (3.5 mg/m3). 
In addition, the highest total dust 
concentration was measured at 
the crusher section (94.3 mg/m3) 
and the lowest one belonged to 
the administration section (16.6 
mg/m3). The average percentage 
of silica in the mine air was 
15.5%. Overall, the measured 
respirable and total dust 
concentrations of the mine 
atmosphere were higher than the 
standard concentration. 
�
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Conclusion
The percentage of the total and 
respirable dust concentration in 
all parts of the mine was much 
higher than the standard limit in 
terms of free silica. Reducing or 
HOLPLQDWLQJ�WKH�ZRUNHUV·�H[SRVXUH�
to high concentrations of 
respirable dust, which have the 
potential to develop silicosis, is 

highly recommended. Engineering 
controls, administrative controls 
and personal protective measures 
are useful interventions in this 
way.�
�
Keywords
iron-stone ore, mine, respirable 
dust, silica, total dus
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