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Abstract

Background and aims: In the field of chemical agents at workplaces, traditional measurement
method for assessing the volatile organic compounds (VOCs) concentration is using a gas
chromatograph generally equipped with a flame ionization detector (GC-FID). However, there are
some limitations in working with this equipment including equipment accessibility, necessity of
highly trained operators, and the high cost of sample analysis. The aim of this study was to evaluate
the performance of photoionization detector (PID) as a substitution for GC-FID in the measurement
of toluene as a representative of the VOCs in experimental studies.

Methods: This study was carried out by an experimental set up for generating toluene known
concentrations at 5, 20, 50, 100, 200, 500 and 1000 ppm with relative humidity 13% =+2. The
concentration values were measured with PID as well as the National Institute of Occupational
Safety and Health (NIOSH) 1501 reference method and results were compared.

Results: The results showed a significant difference between the two methods at concentrations
higher than 50 ppm while there was no significant difference at 5 ppm and 20 ppm. The correlation
coefficient of the toluene concentrations at 5 to 1000 ppm was 0.999. The correction factor for the
PID was 1.05 at the studied concentration range.

Conclusion: Although the results presented by PID were different from those extracted from the
NIOSH reference method, the response was linear. Thus, in studies of measuring airborne
concentrations of toluene using this type of detector; the reading values must be corrected by the
calculated correction factor.

Keywords: Volatile Organic Compounds, Toluene, Flame Ionization Detector, Photo Ionization
Detector, Direct Reading Method.
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