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OCCUPATIONAL EXPOSURE TO VOLATILE ORGANIC COMPOUNDS IN
TAIWAN’S SEMICONDUCTOR INDUSTRY

Chen-Hsien Lee!, Hsin-Chang Chen*?

! Institute of Labor, Occupational Safety and Health, Ministry of Labor
2 Institute of Food Safety and Health, National Taiwan University

Background: Volatile organic compounds (VOCs) are common applied as raw
materials in the manufacturing processes and as clean agents during program
maintenance in semiconductor industry. Notably,workers may expose to VOCs via
inhalation or skin absorption to induce the disorder of digestive system and diseases
releated to central nervous system, respiratory system and blood in advance when
VOC:s are released to the workplace. In this study, airborne concentrations of benzene,
toluene, trichloroethylene (TCE), perchloroethylene (PCE) and xylene, and their
corresponding urinary mercapturic acids from workers of two semiconductor plant
were determined to evaluate the scenarios of exposure to VOCs and to investigate the

relationship between airborne VOCs and urinary VOC mercapturic acids.

Method: Seventy-eight administrative workers (non-exposed group) and 100 workers
from the fabrication (FAB) process (exposed group) in clean room were recruited
from two semiconductor plant in Taiwan. Target VOCs in the administrative office
and the FAB clean room of the semiconductor plant were quantitated every 30 min
from Monday morning to Friday afternoon by a direct on-site VOCs monitor. Urine
samples of pre-shift and post-shift work from study subjects were collected for

quantitaing fivespecific VOC mercapturic acids with LC-MS/MS.

Results: Preliminary results indicated that VOCs in the airborne environment of the
semiconductor plant was normal, and specific VOCs in the office area was higher than
those in the FAB clean room. Statistical analysis revealed that the scenarios of
exposure to VOCs between control and the exposed group were not significant
because of very low concentration of VOCs in the environment of the studied
semiconductor plant. Notably, air monitoring results indicated the airborne TCE in

PHOTO processing area (28.77 + 0.38 ppbv)in Plant A were higher than those of the
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other four processing area (TCE < 0.1 ppbv). Furthermore, urinary DCVMA, the
mercapturic acid of TCE, in the workers of PHOTO processing area in Plant A

increased from 0.38 - 0.42 . g/g creatinine in pre-shift to 0.88 1.08 ( g/g creatinine

in post-shift. Airborne toluene in FAB area and administrative office in Plant-B were
higher (34.6 — 118.5 ppbv and 5.1 — 19.4 ppbv, respectively) than the other four VOCs
since toluene was applied as the cleaning agent in Plant-B. We also found that the
difference of BMA, the urinary mercapturic acid of toluene between pre-shift and
post-shift samples of workers from Plant-B was significant (p-value = 0.0051 and
0.0201 for exposed- and control-group, respectively). Our results concluded that the
specific urinary metabolites can be served as the biomarkers to examine the

occupational exposure to VOCs.
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RESPIRABLE CRYSTALLINE SILICA EXPOSURES DURING PAVEMENT
MILLING PROCESS

S. Yang!, Y. F. Hsu!, H. C. Huang?, P. C. Hung?
1Center for General Education, CTBC Business School, Tainan, Taiwan

2Institute of Labor, Occupational Safety and Health, Ministry of Labor, New Taipei

City, Taiwan

Background: Some researches revealed that pavement milling workers would expose
to dust and crystalline free silica during pavement milling process. This work aimed to
investigate the total dust, respirable dust and respirable crystalline silica (RCS)

concentrations in the pavement milling operating environment.

Methods: Fifteen roads were selected as the sampling area, including urban roads and
expressway. The personal sampling of total dusts, respirable dusts, and RCS were
collected in accordance with Taiwan Ministry of Labor ' s suggesting sampling
methods CLA4002, CLA4001 and CLA 4003. The pavement milling workers wore
sampling pumps to sample dusts and RCS near their breathing zones. The background
samples were obtained by area sampling. Samples were measured gravimetrically and

analyzed using the X-ray diffraction method.

Results: Results showed that the average total dust concentration by personal samples
of the cutter confirmer and driver, were 2.66 - 1.71 mg/m? and 3.54 - 2.50 mg/m?. The
average respirable dust concentration by personal samples of the cutter confirmer and
driver were 1.16 - 0.77 mg/m? and 1.50 - 0.95 mg/m?3. These results during pavement
milling process were significantly higher than those of background sampling. The
average RCS concentration by personal samples of the cutter confirmer and driver
were 0.50 - 0.29 mg/m® and 0.68 - 0.46 mg/m®. RCS was not detected in the
background samples. It indicated that cutter confirmer and driver would expose to

RCS during pavement milling process.

Short discussion/conclusions: Results showed that certain amount of dust and
respirable crystalline silica are generated during pavement milling process. Since
crystalline silica is a Group 1 human carcinogen, it is necessary to introduce
controlling technologies for reducing dust and RCS during pavement milling process.

We will test the water spray system in the future study.
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