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Evaluation of Talc Exposure for Molding Process Workers and
Case of Disaster Prevention Project
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ABSTRACT

Objectives: Talc is widely used as a release agent in various industries, including rubber product manufacturing.
However, talc may contain as an impurity, a human carcinogen known related to lung cancer. Despite this potential
risk, the focus of occupational environmental assessments has predominantly been on talc dust rather than
crystalline silica exposure. Therefore, this study aims to evaluate levels of crystalline silica exposure among
workers in workplaces where talc is used as a release agent. Additionally, it seeks to present a case study on the
implementation of improvement measures based on these evaluations, providing fundamental data for managing
crystalline silica exposure in such environments.

Methods: The assessment of talc exposure was conducted by distinguishing between total dust and respirable
dust. The evaluation targeted workers involved in the molding process where release agents are used, as well as
those performing packaging tasks for molded products. Additionally, the crystalline silica content in the release
agent was analyzed twice. The first analysis was conducted during the air quality assessment, while the second
was performed after implementing workplace disaster prevention project.

Results: The total dust exposure levels for the two molding workers were evaluated at 6.119 and 12.562 mg/m?,
with respirable dust levels at 0.177 and 0.458 mg/m?, and crystalline silica concentrations at 0.028 and 0.063
mg/m?, respectively. For the box packaging worker, total dust was measured at 0.086 mg/m?, respirable dust at
0.046 mg/m?, and crystalline silica was not detected. The plastic bag packaging worker was found to have total
dust levels of 0.033 mg/m?®, respirable talc dust at 0.046 mg/m®, and a low crystalline silica concentration of 0.009
mg/m?®. Analysis of the crystalline silica content in the release agent revealed approximately 11% silica during the
initial air quality assessment. After the disaster prevention project, the replaced release agent contained 2%
crystalline silica.

Conclusions: It was confirmed that exposure to crystalline silica is possible in workplaces where talc is used.
Notably, higher crystalline silica content in talc products can lead to increased airborne exposure levels. Therefore,
it is essential to analyze the composition of products during occupational environmental assessments, and
crystalline silica should be included as a target substance in exposure evaluations.
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Figure 1. Tube tire molding process (top) and packaging process (bottom)
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Figure 2. Analysis results before and after the improvement of the release agent used in the molding process
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Table 1. Results on talc dust and quartz in the molding and packaging processes

Work quantity Total dust Respirable dust Crystalline silica
Process Job (ea) Type (ng/m) (ng/m) (ng/m)
) Personal 6.119 0.177 0.028
Passenger car tire 860
Area 2.180 0.201 0.008
Molding Light truck tire 590 Area 9.787 0.446 0.044
) Personal 12.562 0.458 0.063
Heavy-duty truck tire 420
Area 5.491 0.398 0.018
) Box - Personal 0.086 0.046 =4
Packaging .
Plastic bag - Personal 0.033 0.046 0.009
Control Indoor - Area 0.021 0.006 =4E
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Table 2. Result of the work environment measurement report for the molding process (2016-2020)

Process Substance 8-TWA* N GM(GSD) Min Max
. Talc (containing no asbestos fibers) 16 m/m 27 0.581(1.844) 0.117 1844

Molding - respirable
Toluene 40  ppm 19 0.717(5.697) 0.005 10.582

*' In cases of irregular operations, a correction factor (RF) is calculated to adjust the exposure standard. In the work environment
measurement report, an RF (correction factor) of 0.8 was applied to adjust the exposure standard.
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