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Pollution Characteristics and Health Risk Assessment of Hazardous Air
Pollutants in the Surroundings of Three Petrochemlcal Industrles in Nof'thwest
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Abstm"act The samples insthe surroundings of three representatlve petrochemical industries in Northwest China were collected by

3

-

summa oamster/ atlsorption using activated carbon/ glass fiber flhit"r,- and then they were analyzed for 13 hazardous air pollutants by gas
chromatography -mass=Spectromelry/gas chromatograph/high performan(e liquid chromatography. The pollution characteristics and
human health risk of hazardous air pollutants were discussed. The results showed that 8 hazardous air pollutants existed in the
surroundings of all petrochemical industries. The detection frequency for 8 hazardous air pollutants exceeded 80% . The ranges of the
average concentrations of benzene series ( BTEX), 1, 3-butadiene, 1,4-dichlorobenzene, benzo [ a] pyrene were 48.01- 182.75
pgem >, 6.28-7.95 wgem >, 5.53-12.62 wg-m > and 7.03-36. 08 ng-m . Daily average concentration of benzo[ a ] pyrene was
1. 8-13. 4 times higher than the limit of national standard level-II , and those of benzene, toluene and xylene were also over their limits
of standard to different degrees. The non-carcinogenic risks of benzo[ a] pyrene and 1,3-butadiene were beyond acceptable levels
around the three petrochemical industries in Northwest China. Meanwhile, the non-carcinogenic health impact of benzene was
appreciable on the exposed population of Lanzhou petrochemical industrial area. The carcinogenic risks of benzene, ethylbenzene,
styrene, 1,3-butadiene, 1,4-dichlorobenzene and benzo[ a]pyrene were beyond acceptable levels. At the same time, the carcinogenic
risks of benzene, 1,3-butadiene and 1,4-dichlorobenzene were significantly higher than their acceptable ranges recommended by US
EPA.

Key words: petrochemical industry in Northwest China; hazardous air pollutants; VOCs; pollution characteristics; health risk

assessment; carcinogenic risk ; non-carcinogenic risk
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Table 2 Concentrations and detectable rate of VOCs in the surroundings of three petrochemical industries in Northwest China in winter of 2014
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Fig. 2 Concentrations of hazardous air pollutants at the seven
sampling points in Lanzhou petrochemical industrial area
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Fig. 3 Variation of 8 hazardous air pollutants with distance at

the seven sampling points in Lanzhou petrochemical industrial area
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Table 3~ Comparison of the mass concentrations of VOCs in ambient air around petrochemical industries areas of different countries
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Table 5 Toxicity data used in this study and the results of health risk assessment
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Table 6 Comparison of the results of health risk assessment in different functional zones of cities in different countries
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