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Survey of Toxic Metal Exposure for Automobile Refinishing Painters in Taiwan
Jie-Feng Dong ¢, Shun-Hui Chung 2, Yeh-Chung Chien !

! Department of Safety, Health and Environmental Engineering, National Yunlin University of Science and Technology,
Yunlin County, Taiwan

2 Institute of Labor, Occupational Safety And Health, New Taipei City, Taiwan

ABSTRACT
Introduction: Automobile paints frequently contain lead. Red, yellow, blue and green colored paints
have been shown to have high metal content potentials and may therefor cause exposure and hazard
to spray painters. This study was conducted to assess the exposure of toxic metals and evaluate the
potential hazards of automobile-refinish painters in Taiwan, to reduce the risks of occupational
diseases.
Methods: Field surveys were carried out and paint samples were collected from six automobile repair
establishments to assess potential hazards. A total of 43 paint samples originated from US, German,
Italy and Taiwan, were analyzed for Pb, Cd, Cr, Al, Cu and Fe. Additionally, the exposures of
workers to toxic metals were measured on five establishments using personal (n=28) and area (n=12)
samples during sanding and spray-painting.
Results: The levels of metals, and particularly Pb, Cr (total), Fe and Cu, in solvent-based paints
(n=23) varied greatly among colors and brands. For example, lead concentrations ranged from below
the detection limit (~0.25 pg/g) to 107928 pg/g (dry film) across all samples. In water-based paints
(n=20), the concentrations of Pb and Cr (total) of the order of a few to low tenths of ug/g, but the
concentrations of Al and Cu exceeded those in some solvent-based paints. The personal task-based
short-term exposures of workers who applied water-borne paints of popular colors, such as black and
white, were generally low, with Pb levels of less than 3 pg/m3 and Cr (total) levels of less than 1
ng/m3. Mean task-based short-term exposures to Pb during the painting of a yellow taxi using

solvent-based topcoat were 2036 pg/m3, which was about 14 times the Taiwan short-term
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permissible exposure limit, while the mean level of exposure to Cr (total) was 291 pg/m3, which was
well below the exposure limit.

Conclusions: The measurements in this work demonstrate that workers who use solvent-based
brightly colored automotive paints are at high risk. Accordingly, this study calls for the immediate
control of occupational metal-related hazards, and highlights the need for source control to limit
heavy metals in automobile-refinish paints. Nonetheless, before such goals are realized, effective
PPE may be the best means of hazard control. Biological monitoring of the body burden of metals,
and screening for high-risk workers through a medical surveillance program are also suggested to
control related health risks.

Keywords: airborne particles, exposure assessment, lead
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