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Abstract

Background and Objective: Volatile organic compounds of the BTEX group (benzene, toluene,
ethylbenzene, and xylenes) are among the most significant chemical pollutants in the petroleum
industry. Occupational exposure to these compounds can lead to serious health effects, particularly
affecting the nervous, respiratory, and hematopoietic systems. Considering the high probability of
exposure in semi-enclosed work environments such as refinery maintenance workshops, this study
aimed to assess and monitor BTEX concentrations and to investigate their impact on workers’
health in the central workshop of the Bandar Abbas Oil Refinery. This descriptive-analytical,
cross-sectional study was conducted in 2024. Methods and Materials: Air sampling was carried
out in various locations within the central workshop using personal sampling pumps and activated
charcoal sorbents, based on NIOSH Method 1501. Sample analysis was performed using gas
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chromatography with flame ionization detection (GC-FID). Simultaneously, data related to
workers’ health symptoms and complaints were collected and analyzed using standardized
questionnaires and occupational health records. Results: The results indicated that the mean
concentration of benzene in certain areas exceeded the permissible exposure limit set by ACGIH
(0.5 ppm). A statistically significant correlation was observed between higher levels of BTEX
exposure and the incidence of symptoms such as headache, dizziness, chronic fatigue, and
respiratory irritation among workers (p<0.05). Irregular use of personal protective equipment and
inadequate safety training were also identified as contributing factors to increased exposure levels.
Conclusion and Discussion: Based on the present findings, occupational exposure to BTEX
compounds in specific areas of the central workshop appears to be concerning and necessitates
immediate corrective measures. Continuous pollutant monitoring, enhancement of safety training
programs, and strict enforcement of personal protective equipment usage are recommended for
refinery management.

Keywords: Volatile Organic Compounds (BTEX), Oil Refinery, Occupational Exposure,
Occupational Health and Safety, Environmental Monitoring



