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Descriptipon

In the process of the precision machinery manufacturing plants, such as assembling
and spraying, volatile organic solvents have been used. The organic solvents have a
strong ability to dissolve all kinds of oils, especially mineral oil. It is convenient to
use organic solvent to wipe the surface of the parts by hand. The most commonly used
solvents are toluene, xylene, n-hexane, acetone and so on. The purpose of this
research was to studythe worker's occupational exposure and the metabolites of

exposed compounds in urine.

Situation/Problen

Precision machinery manufacturing plants are not major consumers for organic
solvents, however, they use a wide variety of solvents. Labor directly sprays organic
solvents in the process for wiping, and their close contact with VOCs may be harmful

to workers. The types and uses of sovents are as follows:

Sovent(s) Usage

Toluene Cleaning and dilution

Clearing Naphtha Washing bearing, metal surface
cleaning and wiping parts

n-Hexane Cleaning and wiping

Xylene Paint

Isopropanol Cleaning parts, dilution and painting

Detergent Cleaning

Acelone Dilution

Methanol Wiping, cleaning and dilution

Butanone Spraying, wiping and cleaning
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Methods

This study has reviewed related literatures of precision machinery manufacturing
hazards exposure and used questionnaires to investigate operation and raw materials
and hazardous materials used in these plants. The study performed air sampling and
biological monitoring in seven typical precision machinery manufacturers (Plant A to
G) in Taiwan. Overall, 216 area samplings and 131 personal samplings were

completed in this study.

Results

The Results showed that there are significant differences in VOCs concentration
levels among the seven manufacturers except for acetone. The highest total VOCs
levels were found in Plant F. The highest n-heptane levels were found in Plant E when
compared with other plants. In Plant A, the average concentrations of n-hexane and
toluene were found to be higher than those in other plants. The personal sampling
results showed that concentrations of n-hexane in Plant C, toluene in Plant D, and
n-heptane in Plant F were higher than those in other plants. Except for pentane and
acetone, significant differences of other VOCs (organic solvents) were found among
the seven plants. The highest personal sampling total VOC levels was found in Plant
F and consistent with area sampling results. For 5 day continuous sampling in Plant B,
on the third day, the highest n-hexane concentration was found in the cleaning and oil
storage areas, whereas there was a descending trend of toluene concentration in the
sculpturing area. The highest concentration of n-heptane was found in the oil storage
area. In Plant D, the highest n-hexane level was found on the second day of the
fabricating area, and the highest level of toluene was found in the painting area. From
the continuous sampling data, there was no significant difference in VOCs levels
during the weekdays. The total VOC exposure concentration and 8-hour PEL-TWA
ratios are below one; therefore, VOCs exposure is within permissible limits.

The results can be used to check upon and verify chemical lists and for follow up
monitoring of VOCs exposure in the precision machinery manufacturing industry to
prevent hazardous level of VOC exposure in workers. Seven factories (sampling done
for a single day) and two factories (sampling done for five continuous days) were
studied. The concentrations of 2,5-HD did not exceed 5 mg/g creatinine for ACGIH in
all seven factories. The concentrations of methyl hippuric acid (MHA) did not exceed

1.5 g/g creatinine for ACGIH. The maximum concentration of benzylmercapturic acid
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was 33.7 pg/g creatinine at factory D before work started. The 2,5-HD and the total
MHA in urine samples of factory E had the highest concentration levels at 628.2 ug/ g
creatinine before work started and 124.77 mg/g creatinine after work ended.

In order to reduce the concentration level of organic compounds exposure in workers,
it is necessary to implement operational environmental control, local exhaust facilities,
occupational hygiene training and administration and provide suitable personal

respiratory protective equipment for workers

Fig. 1:
Biomonitoring of 2,5-HD, a metabolite
of n-hexane, 1n urine for 5 consecutive
. - . work days. Data were adjusted by
urinary creatinine. The hollow circle
“(0” denote pre-shift urine specimen,
solid circle “@” denote post-shift
. urine specimen. (n = 10).

Fig. 2:
Biomonitoring of BMA, a metabolite
of benzene, 1n urine for 5 consecutive
work days. Data were adjusted by
urinary creatinine. The hollow circle
. . . “(0” denote pre-shift urine specimen,
solid circle “@” denote post-shift
' urine specimen. (n = 10).

2.5-HD, pg'g creatinine

BMA, pg/s crealinine

Fig. 3:

s Biomonitoring of AMHA, a metabolite
| . of xylene, in urine for 5 consecutive
work days. Data were adjusted by
| urinary creatinine. The hollow circle
“(” denote pre-shift urine specimen,
. . . . . ~ solid circle “@” denote post-shift
ol Da2 D3 Dad  Das urine specimen. (7 = 10).

MHA, mg/g creatinine
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20. Exposure Judgment- Dermal Exposure Assessment
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23. Selection and Use of Powered Air Purifying Respirators

24. Nanotechnology- Old Theories and New Concepts
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Noise Control- Effective Engineering Solutions

Welding Exposures and Controls

Forecasting Exposures Using Well Mixed Room Models

Risk Assessment for His- Organics, Metals, Nanoparticles
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Environmental Surface Disinfectants in Health Care- Part 2
California Proposition 65 Requirements Are Changing

Risk Assessment to Expand the IH Profession

Legionella Assessments- Sampling, Measurement, and Interpretation
On-Scene Crisis Leadership and Decision Making for Hazmat Incidents
Selling [H Improvements to Management- Regulations Are Not Enough
Chemical Emergencies- Guidelines, Practices, and Procedures

The Sub-Microgram World- The OSHA Beryllium Standard

Understanding Leadership From the Masters
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51. Hearing Loss Prevention- Beyond the Basics

52. Fundamentals of an Effective Respiratory Protection Program

53. You Are the New Radiation Safety Officer. Now What?

54. Surface Sampling- Issues, Methods, and Strategy for Metals, Metalloids,
Organics and Biologicals

55. The Industrial Hygienist as Expert Witness

56. How Clean is Clean? Evaluating Indoor Surface Contamination
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