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ABSTRACT 

The passive sampling technique was applied for determination of nitrogen 

dioxide (NO2), sulfur dioxide (SO2) and ozone (O3) in ambient air. In this study, the 

passive sampler (tube type) was developed to approach the appropriate device for 

pollutant gases measurement. The parameters including type of diffusion tube, sorbent 

and absorbing chemical have been investigated. Moreover, the extraction and 

exposure period have also been optimized. The two different determination methods, 

ion chromatography (IC) and spectrophotometry, were compared. The accuracy of 

method was tested and compared with data obtained from active analyzer of air 

quality monitoring station, Pollution Control Department.  

The developed air passive sampler used in this work was consisted of 

polyethylene diffusion tube and Whatman GF/A sorbent. It was fixed in the protective 

shelter to reduce the effect from the meteorology. It should be noted that the diffusion 

tube for O3 measurement has to be wrapped with aluminium foil to reduce the effect 

from radiation. Triethanolamine (TEA) added with glycerin was the most appropriate 

absorbing chemical used for determination of NO2 and SO2 by IC and also for NO2 
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determination by spectrophotometry, while a mix solution of NaNO2, Na2CO3 and 

ethylene glycol was selected for ozone determination. In case of spectrophotometry, 

tetrachloromercurate (TCM) and 1,2-di-(4-pyridyl)ethylene (DPE) in methanol were 

the suitable absorbing solution for trapping of SO2 and O3, respectively.  

Study of exposure period for passive sampler illustrated that 24 hr exposure 

was sufficient for measuring of NO2 and O3 in ambient air, whereas at least 3 days 

was needed for SO2 determination. 

The NO2 values obtained from both techniques, IC and spectrophotometry, 

were very closed with values from active analyzer with the difference values less than 

5.2%. Concentration of SO2 obtained from passive sampler, which was determined by 

IC, was higher than that from active analyzer (>79.8% difference), whereas the SO2 

concentration from spectrophotometry was relatively closed to the active value with 

the difference values less than 29.2%. The O3 concentrations obtained from passive 

sampling were relatively closed to those from active monitoring. IC determination 

showed both over- and under-estimate values (< 21.1% difference) from active 

analyzer, whereas O3 concentrations from spectrophotometry showed only the under-

estimate value, which was in the range of 13.0-40.0% difference.  

It can be concluded that the developed passive sampler showed the efficiency 

good enough for determination of NO2 and O3 in ambient air. In case of SO2, the 

values obtained from passive sampler with IC determination were approximately 2 

times higher than those from active analyzer due to effect from wall deposition of 

SO4
2- aerosol in the sampling tube. The effect could be reduced by having a porous 

membrane at the mouth of the tube. On the other hand, SO2 from passive sampler, 

which determined by spectrophotometry gave relatively close value to the active 
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analyzer. However, the values obtained from IC determination were more precise than 

those from spectrophotometric system with %RSD less than 11.7. 
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