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ABTRACT 
This study focuses on developing a method used to measure nitrogen dioxide in ambient air. The main 

objective of the study is to apply the passive sampling method used for nitrogen dioxide (NO2) sampling in 
urban air to measure nitrogen dioxide concentration in the area of  Suan Sunandha Rajabhat University.  
According to the study, air sampling instrument based on the passive sampling method have been developed to 
measure an average of 1 hour. concentration of nitrogen dioxide. The concentrations of nitrogen dioxide 
derived from this process have been compared to those derived from sodium arsenite technique and electrode 
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technique with MultiRARE IR using Independent - Samples Test (t-test) at the significant level of 95%.  It is 
concluded that the air sampling instrument mentioned above is made of mixcellulose membrane (MCE) 
contained in the cassette with a diameter of 37 millimeters and coated with absorbing agent. This absorbing 
agent is the mixture between sodium hydroxide solution (0.002 M NaOH) and sodium arsenite solution (1.54 x 
10-4 M NaAsO3) with the volume of 3.0 milliliters. In the process of air sampling, this instrument has been 
covered with cup of paper in order to reduce any error that might be occurred by wind, humidity, and sun light 
and so on. The instrument has been set up at the sample sites with 1.2 -1.5 meters high above the ground. 
Finally, air samples collected by this method have been analyzed in the laboratory in order to obtain nitrogen 
dioxide concentration in the air. As a consequence of the study, it is found that nitrogen dioxide concentrations 
in the area of Suan Sunandha Rajabhat University are in the range of 0.0089Z0.1099 ppm with the average 
concentration of 0.0543 ppm. The maximum concentration of nitrogen dioxide is found at the sample site in 
front of the Faculty of Industrial Technology. The other sites of high concentration of NO2 are as the 
followings; the bakery shop, Sri Jutapa building, and the gateway on U-thong Nok road, respectively. However, 
the concentrations of nitrogen dioxide found in the area of the university are lower than the standard level of 
0.32 mg/m3 or 0.163 ppm. 
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6.  �1�ก0
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7.  81�ก�����+��)5����	
5�(��%�4/
�ก�������������

ก����8�	
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��

ก���� *���
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����
 ,0)�
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8.  *�3��ก��[%���\��/
�ก�������������

ก����"��L(/
�*��������� 
9.  +1���45�+��%�/3%/3�/
�ก�������������

ก����"�#��$�ก�� �
���9  

 9.1 +��%�/3%/3�/
�ก�������������

ก���� ��กก��[%���\�� �3�$*%ก��8�	 (4) 
 

          �.. (4) 
 

   �%�	
  NO2  +�
 +��%�/3%/3�/
�ก�������������

ก����"�#��$�ก�� (nmoles/m3) 
        V     +�
 (��%���8�	"23*ก
� (ml)   T    +�
 �)$)��0�"�ก���ก-#�
�
$.�� (s) 
         L      +�
 �)$)+��%$��/
�ก��,��. (41.2 m-1) 
         NO2

- +�
 +��%�/3%/3�/
��������"��
�
$.�� (µM) 8�	��3��กก��[%���\�� 
         D     +�
 *
%(�)*�8���ก��,��./
�*�� (1.54 x 10-5 m2/s) 
  9.2 +��%�/3%/3�/
�ก�������������

ก����"�#��$�ก��"�5�.�$ ppb 81���3�3�$*%ก��8�	 (5) 
  

  NO2(ppb) = NO2 x R x T x P x 10-3      �.. (5) 
 

    �%�	
   NO2(ppb) +�
 +��%�/3%/3�/
�ก�������������

ก����"�5�.�$����#�  
        NO2  +�
 +��%�/3%/3�/
�ก�������������

ก����"�#��$�ก�� (nmoles/m3) 

     R     +�
 +.�+�8�	/
�ก��� (0.0821 L.atm/mol.K) 
     P     +�
 +��%�
�#��$�ก���8.�ก
# 1 atm    T   +�
 
'456L%� (K) 

9.3  +1���45�+��%�/3%/3�/
�ก�������������

ก�����(:�+.��;0�	$��$ 1 2
	��%� "�5�.�$ ����#� 81���3
�3�$*%ก��8�	��3��กก���
��� *%ก��8�	 (6) 
 

 NO2 (ppb)       =      (0.004 x PS) + 8.652     �.. (6) 
 

 �%�	
   NO2 (ppb) +�
 +��%�/3%/3�/
�ก�������������

ก����"�#��$�ก��"�5�.�$����#� 
 PS  +�
 +��%�/3%/3�/
�ก�������������

ก����"�#��$�ก��8�	��3��กก�����+��)5�
��$"23
'(ก�4���**��"�5�.�$����#�  

     0.004 ,0) 8.652 +�
 +.�+�8�	 8�	��3��กก����ก�� 
=0ก���1�
'(ก�4�,##��**���(�����
�(��%�4+��%�/3%/3�/
�ก�������������

ก����"�

%5���8$�0
$��26
7*��*'�
�8� �#�.�%�+.�
$L."�2.�� 0.0089 Z 0.1099 �����
-% ,0)%�+.��;0�	$�8.�ก
# 0.0543 ����
�
-% ��$%�+.�*L�*'�8�	�1�,5�.�#����4�3��/3��
�+��+4)�8+���0$�
'�*�5ก��% �
�%�+�
�1�,5�.��3��/3��

Tx    D
]-[NOx  x V L                      NO 2

2 =



 8 

�3���#�ก
����	5�3�
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�
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ก����

ก%�8��8.
�

�*�$/
��& ,�.�%�	
�(��$#�8�$#ก
#+.�%���\����	�%�+.��8.�ก
# 0.32 %�00�ก�
%�.
0Lก#��ก��%�� 5��
�8.�ก
# 0.163 ��
���
-% �#�.�+��%�/3%/3�/
�ก�������������

ก����8�	81�ก�������
�%�+.��	1�ก�.��ก4~�8�	%���\��ก1�5��  
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#

'(ก�4��3�$&3�$ก�)��� ����
9�"��1�,5�.�*L���ก��9���� 1.2 Z 1.5 �%�� =0ก����ก��%�+.��%.,�ก�.��ก
#=08�	��3
��กก�������
���$�����8�$#�8.����������$%
���������8�	�)�
#+��%�2�	
%
	��3
$0) 95 ��$%�+.�+��%*
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����8.�ก
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$.��,##��**��8�	*�%��&�ก-#�
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�ก�������������
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