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AL T A A B AFA%
A7 132m3 148.5m3
A7 Il 171 170
MAZ Sk 145cm x 30cm x 80cm  220cm x 40cm x 90cm
A=A A7) 25cm x 15cm x 10cm 44cm x 30cm x 20cm
TCE % 99.9% 99.9%
TCE AH&% 100L/€ 200L/€
EnEabtl A A S R R 180cm x 20cm x 40cm  225cm x 25cm x 40cm
AN H A7) 10cm x 3cm x 0.5¢m 15¢m x 10cm x 5em

Al H 2o &% R AW A7), maur|AR e &%, ANE Fdar)e
Aol(L) x Hol(W) x Fol(H) 9912 FEAI8H30+.
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SFyuete] g mFHolM= 8AIRE AIRP7FSHE A (Time  Weighted
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=271 @%2521%1%821” ACGIH, TLV 2015
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Column. DB—wax(30mX>0.25mm IDX0.25um, Agilent)
Column oven Temp. 35C(10min) — 120C(10C/min, 3min)
Injector Temp. 250C (Split ratio: 110)

Detector Temp. 250C

Carrier gas. N2, 1.0 mL/min

Injection volume 1 ul

A5 A FAXFLYP I FE=ANE

S5 ARAA/NE TAF B F AR FEE <A 1>2 olg3e] /|

<2 1>94 28 2o FA(mg), re 358, t= %Zé A% (min) =1
2lal A= XH?% FS 2 ppm At ok AL drolth A 3M
Al Al TCE 4%k 5.98 cc/mins 483} ﬁ]ﬁé}ﬁiE}(SM Technical
Data Bulletin - Organic Vapor Monitors).
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AT SA AT ES F AT B 2w A A, dAvk ke =
HEAES AHse GATH 2R, TCEZF BAA = AlF zoA 47 Azt
253 AAHE A T 7AdE Aotk AF AS sk FEARE
ZF A R g Holjlon, o] ZEAE SR A AlRAHYE
Z-gAA AH ZY Al 37 T =25 TCEE SA

=22 2015 109 21YHE 20159 119 497HA 1197F, 20169 03
14955 20169 04 07474 1993k, F 309 &<t 5795 A9t
A Aol AAsE o, APAZ ff =EH = 'S gsh]
sko] A GAZE SAS A HAAET

A7 WHolE FIsV] 913 dd wF AlE 5 A ARIFAE 3093

2
3070, B AFA Aol A= 19 2F 1970= F 49709 A5 & AHFH st A A
TCE Al &2t Fetoll A dAZ & A8 5 A AFd o] 3043t 30
7, B Aol 19947F 19712 & 497 A &2 AFHS. =440 E= <%
5> Bl <3 6>

AAFEZEe] 3043 14 9] APAIRES # 4 360 (64]%F
(12A17H10) 01 o, HF 4824, A= 119802
WHo 7 Ads] 2 o vEsth 19 A TCE =&5 %
A H 37.2 ppm7HA] 2 Fe] Wo|7k dslom, Mgt
SR TAAE 8.8 ppm O & LB 7|8k E 2 9.4 ppmol L 7| eFEFTH
A= 2.460]19

gtH TCE Ml A AP & sk 59k AlgES FH A 15304 H 240714
Qov, HF 564, FFrAzE 73807 AFHZIYAZEY] UAZE Wol = v
2 Aoz yelgt, AlF#dS s w9k TCE =FsxtE A 6.5
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o] 119X ek ACGIH®E] TLV—STEL 7]%¢] 25 ppme Z¥}els A2 28
N T 2= 78 75%7F 23 st Aoz veiwtn AH S o et
TCE =&¥5%9 &4 58.0 ppm, A& XETHAE= 56.4 ppm o2 LHE}
ot Z18kE S 40.2 ppmel AL 7]stEFHAE 2.480] Ut
BAFA 2] 1997 199] 2AA7He 4 390%-(6A17E304) o1 A H ol 545
(9N SR 019l o, Hat 4198, B 46802 A7k Ak A
o= AAFG Aol Hls| WHol7l AA ottt 19 HATCE E35%s HA
3.9 ppmol A H 76.4 ppm7tA| Wolo] o] AAFFHT} ¢S F =
Vel T A= 2 36.1 ppm, ArEXTHAE 22.2 ppmo 2 U EFRT
716}3%3-% 27.6 ppmo] il 7]t EFHAE 2.370] AT
1 TCE A& &Y< sk %OLQ AVJ-S— ﬂi 155‘—011/\1 A 2108744
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L, =5

o

ppmoﬂ"i HAY ===t 79 284.6 ppmO = LER *ﬂ Qg e
FoF $Elvel dAIZF =E7]59 200 ppmS 3= AlRE 271G o,
ACGIH®] TLV-STEL 7]5¢! 25 ppm= 23t A 85E 197 5 16712
o 84%7F 2¥ete o= Uewt AR S st §¢ TCE ==+
To] At 114.4 ppm, AFEEFHAE 72.3 ppm o2 YET 7))
W2 85.9 ppmo| AL 7]8} FHA}E= 2.499 )
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<E 5> A AR AF PR

4 TCE =%

T EE SN wEEE
44 Z4N7  TCE 5% = A 7h TCE %%
(min) (ppm) (min (ppm)
2015.10.21 585 1.5 35 41.9
2015.10.22 675 7.0 115 11.7
2015.10.23 452 17.1 122 18.3
2015.10.24 740 4.6 230 6.5
2015.10.25 660 12.1 15 68.2
2015.10.26 450 5.9 15 52.0
2015.10.27 690 17.3 30 925.4
2015.10.28 690 4.1 240 7.3
2015.11.02 615 17.6 30 35.6
2015.11.03 680 20.1 180 17.3
2015.11.04 426 5.6 231 10.2
2016.03.14 418 10.5 15 40.5
2016.03.15 420 13.8 15 37.4
2016.03.16 402 3.9 17 —
2016.03.17 397 3.4 17 -
2016.03.18 398 12.6 20 87.1
2016.03.21 398 13.7 15 101.6
2016.03.22 402 10.6 15 64.1
2016.03.23 445 10.7 15 56.2
2016.03.24 397 16.2 15 41.4
2016.03.25 408 18.0 15 44.3
2016.03.28 542 16.4 15 154.2
2016.03.29 450 37.2 15 136.7
2016.03.30 390 1.7 30 46.2
2016.03.31 401 - 15 47.0
2016.04.01 404 34.4 15 278.7
2016.04.04 392 14.6 25 85.8
2016.04.05 407 18.8 135 55.0
2016.04.06 392 18.7 24 30.6
2016.04.07 360 1.0 16 23.9
N 30 28
AM 482 12.7 58 58.4
SD 119 8.8 74 57.5
GM - 9.4 — 40.2
GSD - 2.46 - 2.48




<% 6> B A9 A3 929 9Y TCE =E5E

dYd =E5% GA mEETE

=744 Z4A3  TCE 5% 4/t TCE %
(min) (ppm) (min) (ppm)
2016.03.14 545 47.1 15 74.2
2016.03.15 405 50.5 15 284.6
2016.03.16 392 3.9 17 158.7
2016.03.17 465 44.1 150 131.4
2016.03.18 396 20.8 15 130.2
2016.03.21 395 75.3 15 169.6
2016.03.22 394 7.4 15 13.2
2016.03.23 397 17.1 15 185.4
2016.03.24 470 41.0 184 109.7
2016.03.25 390 23.1 25 73.8
2016.03.28 515 41.8 15 60.4
2016.03.29 392 52.1 15 226.6
2016.03.30 410 76.4 30 86.2
2016.03.31 393 6.7 15 14.2
2016.04.01 420 61.0 210 161.6
2016.04.04 392 25.8 32 118.7
2016.04.05 393 34.9 170 79.5
2016.04.06 396 10.9 28 14.0
2016.04.07 394 46.8 16 81.1

N 19 19

AM 419 36.1 52 114.4
SD 46 22.2 68 72.3
GM - 27.6 - 85.9
GSD - 2.37 - 2.49
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ABSTRACT

A Study on Characteristics of Workers’ Exposure and Daily
Variations to Trichloroethylene in Degreasing Processes in
Two Plating Industries

Kim, KwangHoon
Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering

The Graduate School

Hansung University

There are a lot of variations in work loads and tasks in many
workplaces especially in small and medium sized industries. Therefore it is
risky to conclude work environment safety based a single day
measurement. This study was conducted to evaluate workers’ exposure
characteristics and daily variations in 2 degreasing processes. The personal
samples were collected from 21 October 2015 to 4 November 2015 (11
days) and again from 14 March 2016 to 7 April 2016 (19 days). Thirty
samples for daily TWA and 28 samples for short term TWA for
degreasing work in A industry were collected and

Nineteen samples for daily TWA and 19 samples for short term

TWA for degreasing work in B industry were collected.

There was a big variation of working hour in A industry but



relatively B industry showed a smaller daily working hour wvariation.
Average working hour per day was 482 minutes and standard
deviation was 119 in A industry. Average working hour per day was

419 minutes and standard deviation was 46 in A industry.

Daily TWA exposure to TCE in A industry were shown as follows.
Arithmetic mean(AM) for 30 days was 12.7 ppm and standard
deviation(SD) was 8.8 ppm. Geometric mean(GM) was 9.4 ppm and
geometric standard deviation(GSD) was 2.46. For short term TWA
while doing degreasing tasks for 28 days, AM and SD were 58.0 ppm
and 56.4 ppm respectively and GM and GSD were 40.2 ppm and 2.48.

Daily TWA exposure to TCE in B industry were shown as follows.
Arithmetic mean(AM) for 19 days was 36.1 ppm and standard
deviation(SD) was 22.2 ppm. Geometric mean(GM) was 27.6 ppm and
geometric standard deviation(GSD) was 2.37. For short term TWA
while doing degreasing tasks for 19 days, AM and SD were 114.4
ppm and 72.3 ppm respectively and GM and GSD were 85.9 ppm and
2.49.

On the log—normal probability papers, the exposure concentration
distributions showed 4 straight lines. Therefore it was assumed that
there were four similar exposure groups. This pattern was appeared

similarly both in A and B industries.

Probability exceeding the Korean Occupational Exposure Limit of 50
ppm was estimated to 3.2% in A industry and to 24.5% in B industry
based on log—normal probability. If ACGIH-TLV(10 ppm) applies,
excess probability was 47.2% and 88.1% in A and B industries



respectively.
GM and GSD of the mandatory workplace monitoring results by the
regulation were 1.65 ppm and 3.50 in A industry, 6.25 ppm and 2.50

in B industry respectively.

[Keywords] TCE, trichloroethylene, degreasing, daily variation,

simialr expsoure group
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