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Case Study on Assessment of Work Environment Status for
Workers Cleaning Contaminants in Exhaust Duct

Sechul Oh' * Ki Youn Kim"?*

'Convergence Science, Seoul National University of Science and Technology
“Department of Safety Engineering, Seoul national University of Science and Technology

ABSTRACT

Objectives: Work environment for workers cleaning contaminants in exhaust duct was analyzed and workers
exposed level of hazardous factors were estimated.

Methods: A total of four factors: "gas, noise, dust and personal protection equipment” were analyzed to evaluate
the risk of the working envirnoment. This study was applied to the site where cleaning duct in semiconductor
manufaturing plant. The working environment was measured for two workers cleaning contaminants in exhaust
duct.

Results: As a result of investigating chemical factors, gaseous matters including ammonia and benzene were
detected, but they were measured less than the TWA limit. In noise case, it was founded that the noise was
operated below the upper limit. Dust was also found to be insufficient than the TWA limit, the same as gaseous
substances. Finally, as a ruslt of investigating the status of PPE use, it was operated more strictly than PPE
selection criteria based on KOSHA guideline.

Conclusions: In order to create a safe workplace for workers, work environment was regularly measured, and
as a result of measuring exposed levels of gaseous matters, niose, they were stably maintained below the
upper limit.

Key words: Work environment, gaseous matters, noise, dust, personal protection equipment
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Figure 1. Sampling and analysis principle of SIFT-MS
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Table 1. Measurement results of gaseous pollutants
TWA STEL Worker #A Worker #B
Measurement substance
(opm) (ppm) (ppm) (ppm)
1 1-Butanol 100 - 0.004 0.007
2 1-Methoxy—-2-propanol 100 150 0.003 0.002
3 1-Methoxy—2-propyl acetate 50 100 0.005 0.001
4 1.3-Butadiene 2 10 0.000 0.000
5 2-Propanol 200 400 0.239 0.023
6 Acetaldehyde 50 150 0.159 0.166
7 Acetic acid 10 15 0.027 0.012
8 Acetone 500 750 0.034 0.029
9 Ammonia 25 35 0.234 0.141
10 Benzene 1 5 0.006 0.003
11 Butanone 200 300 0.009 0.004
12 Butyl acetate 150 200 0.001 0.001
13 Cresol 5 - 0.002 0.001
14 Cyclohexanone 25 - 0.001 0.001
15 Dichloromethane 1000 - 0.011 0.008
16 Dimethyl disulfide 0.5 - 0.002 0.000
17 Ethanol 1000 - 0.047 0.167
18 Ethylene glycol - 40 0.015 0.009
19 Hydrogen sulfide 10 15 0.013 0.009
20 Isobutyl alcohol 50 - 0.003 0.006
21 Isoprene 2 750 0.000 0.000
22 m-xylene 100 150 0.101 0.002
23 methanol 200 250 0.082 0.026
24 methyl iodide 2 - 0.000 0.000
25 methyl isobutyl ketone 50 75 0.002 0.001
26 methyl mercaptan 0.5 - 0.001 0.002
27 naphthalene 10 15 0.001 0.001
28 pentanal 50 - 0.002 0.002
29 phenol 5 - 0.001 0.000
30 phosphine 0.3 1 0.001 0.001
31 propanoic acid 10 15 0.002 0.002
32 styrene 20 40 0.000 0.000
33 tetrahydrofuran 200 250 0.004 0.011
34 toluene 50 150 0.007 0.003
35 trichloroethene 10 - 0.000 0.000
36 trimethyl amine 5 15 0.015 0.013
Table 2. Noise levels measured in the workplace
Measurement time Worker #A Worker #B
1st 2nd 3rd 1st 2nd 3rd
09:00 68.3 70.2 76.3 74.6 78.8 65.0
09:15 68.9 73.8 73.0 74.1 78.2 74.5
09:30 78.9 65.5 69.9 72.6 81.9 77.7
09:45 82.2 67.2 74.6 65.7 74.4 61.5
10:00 73.6 72.1 76.5 84.1 78.3 64.0
10:15 63.7 78.5 73.8 75.4 71.0 70.1
Mean 72.6 73.4
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