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A Study of Ozone Variations in a Semiconductor Fabrication Facility and
Office Related to the Ozone Concentration in the Outdoor Air

Ji-Eun Lee - Myung-Koo Jung - Kwang-Min Choi’

Samsung Health Research Institute, Samsung Electronics Co. Ltd.

ABSTRACT

Objectives: The purpose of this study was to evaluate the ozone exposure levels and the variations in ozone concentration in a
semiconductor fabrication facility and office in relation to the ozone concentration in the outdoor air.

Methods: This study was performed in an office, semiconductor fabrication facility(such as etching, diffusion, diffusion plenum),
and outdoors from June to August, 2015. Measurements were taken six times at the same places using an active sampler(pumped)
and real-time equipment. Ozone monitoring by the active sampler method and analysis were carried out by OSHA Method
ID-214. Real-time measurement was carried out by ozone measuring equipment using a non-dispersive ultraviolet absorption
method.

Results: Ozone concentrations in the semiconductor fabrication facility and office were 0.7~7.1 ppb in area samples and
0.72~4.07 ppb in real-time measurement, which were 0.88~8.88% of the occupational exposure limit. The concentration of ozone
generated by a laser printer in the office was less than 2 ppb. There was not a significant difference between ozone concentrations
before and after using the laser printer. The indoor/outdoor concentration ratio(I/O ratio) in the semiconductor fabrication facility
and office was 0.05 and 0.06, respectively.

Conclusions: All the samples contained ozone levels lower than the occupational exposure limit and it was confirmed that the
concentration of outdoor ozone had no significant effect on indoor ozone concentration.

Key words: area sampling, office, ozone, real time monitoring, semiconductor
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Figure 1. The monthly average and maximum ozone concentration of Gyeonggi-Do(5 years)
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(a) Etching (b) DIFF

Figure 3. Locations of the sampling site
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Figure 4. Site of the sampling points on a laser printer
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Table 1. Operating conditions of Ion chromatography

Variables Conditions

Injection volume 100 «(

AG19 Guard column

Column + AS19 Analytical column

Potassium hydroxide :
10 mM(0~10 min)—10~45 mM(10~25 min)

EGC KOH cartridge

Eluent

Eluent source

Flow rate 1 mL/min
Temperature 30T
Suppressor Anion electrolytically

regenerated suppressor(AERS 500, 4 mm)
Suppressor mode Auto suppression recycle

Detector Conductivity detector
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Table 2. The concentration and indoor/outdoor ratio of ozone

T .
emperature and Ozone concentration(ppb)

Humidity
Sampling deoo; Toutd"f: fndoor Outdoor " o0y
/eR‘g‘ZEA])) /eRnI:I[EgA;)) Area sample”  Realtime samplef (Air Korea)
Mean Mean Mean Mean(range) Mean(range) Area  Realtime
06/24 24.2/40 25.1/64 4.26 4.07(2.00-6.60) 80.00(42-100)  0.05 0.05
07/02 23.6/41 22.7/74 2.28 2.72(0.30-4.50) 63.43(53-71) 0.04 0.04
08/05 23.4/42 28.8/75 2 1.43(ND-2.90) 49.29(27-69) 0.04 0.03
ETCH 08/06 23.4/41 29.1/73 5.89 2.10(0.10-5.60) 44.00(9-66) 0.13 0.05
08/20 24.3/40 25.9/81 1.78 1.38(0.40-3.10) 42.71(15-60) 0.04 0.03
08/28 23.9/40 24.1/83 4.97 1.14(0.30-2.70) 35.43(8-54) 0.14 0.03
Mean+SD - - 3.53+1.74 2.14+1.11 52.48+16.40 - -
06/25 23.0/43 23.5/72 0.83 1.16(0.60-1.60) 46.86(30-70) 0.02 0.02
07/07 22.9/43 24.1/63 1.57 1.52(0.90-2.00) 36.14(6-51) 0.04 0.04
07/08 22.9/43 22.6/81 1.97 1.27(0.70-1.80) 33.71(31-36) 0.06 0.04
DIFF 08/11 22.9/43 26.2/81 5.33 0.72(0.10-1.30) 23.57(10-37) 0.23 0.03
08/12 23.0/43 27.4/73 4.61 0.99(0.30-1.60) 56.14(22-79) 0.08 0.02
08/26 22.9/43 21.9/70 2.14 0.76(0.10-1.20) 22.57(15-31) 0.09 0.03
Mean+SD - - 2.74+1.80 1.07+0.31 36.50+13.13 - -
06/30 23.0/43 24.4/74 1.19 2.00(04.0-2.50) 59.71(28-73) 0.02 0.03
07/01 23.1/42 23.4/73 2.36 1.58(1.10-2.10) 49.00(37-57) 0.05 0.03
07/16 23.6/41 25.0/67 0.76 1.20(0.50-1.70) 28.14(21-34) 0.03 0.04
DIFF plenum 08/18 23.9/41 27.8/64 2.78 1.33(0.50-1.90) 43.43(20-61) 0.06 0.03
08/19 23.9/40 26.9/73 1.83 0.92(0.50-1.50) 45.57(25-47) 0.04 0.02
08/27 22.5/42 23.1/73 1.37 1.07(0.40-4.60) 54.86(37-68) 0.02 0.02
Mean+SD - - 1.72+0.76 1.35+0.39 46.79+10.93 - -
06/26 24.2/56 21.5/77 1.03 3.12(2.30-4.20) 35.43(25-46) 0.03 0.09
06/29 24.4/56 25.0/69 33 3.58(3.00-4.50) 63.14(33-80) 0.05 0.06
07/03 24.9/54 22.7/69 0.7 2.86(1.80-3.60) 52.71(39-56) 0.01 0.05
Office 07/14 25.2/60 25.2/82 6.86 3.19(2.30-4.00) 68.43(45-89) 0.10 0.05
08/07 25.5/59 30.1/71 7.1 3.54(1.60-5.20) 75.86(19-133)  0.09 0.05
08/21 23.5/60 24.8/88 2.13 1.77(1.00-2.60) 27.43(6-47) 0.08 0.06
Mean+SD - - 3.5242.83 3.01+0.66 53.83+19.09 - -
06/23 26.3/51 24.0/68 93.83 59.90(24.80-92.90)  57.14(24-94) - -
07/15 27.4/55 27.5/67 95.81 56.98(29.30-66.90)  61.00(32-74) - -
07/23 26.7/62 26.2/91 33.7 19.23(6.20-35.80) 25.00(9-38) - -
Outdoor 08/10 27.0/64 26.0/83 79.76 33.79(0.40-68.60) 33.86(6-70) - -
08/17 27.6/51 26.3/73 67.68 44.88(16.80-53.70)  47.71(21-67) - -
08/24 26.6/60 26.1/73 59.44 40.42(11.00-50.30)  42.33(21-52) - -
Mean+SD - - 71.70+23.43 42.53+15.10 44.51+13.71 - -
: Limit of detection: 0.0045 pg/sample
Limit of detection: 0.01 ppb
Journal of Korean Society of Occupational and Environmental Hygiene, 2016: 26(2): 188-197 http://www.kiha.kr/
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