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A Study on Characteristics of Distribution of
Trichloroethylene Concentrations by Sampling Positions and

Daily Variations in a Degreasing Process

o a0 1
A =2 F

K

4

B

9 =Rl ® AE

e

2016d 124 ¢«



Ton

KK

—

0

ol
ald
HJ

oF

ol
il
T

ol

o]
=

20164 12 4

4

A 9

Al
o

[~

SO

Al
o




EfZrzoEd AT FaE T

Ef2Rroddll FFxe; A7 Holof el

olN

r
-

ggeista st
AN 2B E ot
HAF AT
3 & A

2 A= EfZZ2 2o (trichloroethylene, ©]st TCE) &3 oA
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Folxm, &4
& vF2 g4 10 cm, 40 ¢
TCE X+ 13.7+£10.5 ppm, 56.4+41.5 ppm, 181 12.846.5 ppme=Z
LreRsETr. o] 3ol Al A AAITEE 10-20cm A ollA 1844, 40 cm "ozl 7
HollA 28570l 13 A AolA S4%E TCE FE+ 34.6+23.5 ppm
o]y, 22k AAFAE 8.2+3.7 ppmoltt. AAAITEE 12} HA 40 A
38R (32~441), 271 HAAF AN E 958 (B~11R)0]3tt. B A FH|Z
daoA TCE k= 9.6+13.8 ppmeollal, AAAZRE B 95:(80~110
+)o| A X}EWUIOH N = Xgioﬂﬁgl TCE &% 8.0%2.5 ppmO]

BA= 1579 1~29]
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= He 482 W59l ske 3015
ppmOllal, EHUZ o5 % 80.3 ppm, AFFAIAFA] F= 26.8 ppm, HIE
1 ppm, 925294 += 8.2 ppml 2 YEIYT AAA=RS] o

[F20])] BaAg, AGA R, TCE, Trichloroethylene, B2
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Sigs) =]
q4E AEA B8 Ax
TRAE AEAHE, AR E
< 4= 5 327
A A A Trichloroethylene
A A2 G2E 4 278

MAZAS 915t TCE Zs A-AH= 47 mL) X 9.0 m(W) x 295
m(H) o, AAWe] 371 0.4 m@) X 0.3 m(W) x 0.15 mH) o|c}. €4
TCE AFEZS 600 L Ax=ct.



2) A7 At =4

TCE+= 749 Ed4 AAZA ZE2RZEEI H| 2353 WAZE U
B2FA C2HCL  EAERS 131.39, 27|94 25 C oA 74 mmHg o],
7] Fo] 9] TLO|tHATSDR, 1997).

TCE= 57147 22 AAA, a4 2 Az, /s
At A FHY FrTo] AI-A, HIAES 4y 5
£ R718A°|H(NIOSH, 1978). 8 HFAFT2 F457Hs
BEAZ, 252 FR2AZ A Sol0h (2004 AF 8 A H]

TCE 9] k&7Fo2s Uty A8rFHoA Add &7 |Fo=
8AIZE A7t 2] (Time Weighted Average; TWA)ZE 10 ppm , THA|
te &7 (Short Term Exposure Limit; STEL) 25 ppm o2 AXsty 9]
on nlFHHAAYAE71E2lS] (American Conference of Govermental
Industrial Hygienists; ACGIH)oA+= 8A17F AZV7FgHdCe=2 10 ppm =

dastal AHKE 20 Hx).

(& 2) Trichloroethylene ¢ ZH4A =&7|=(ppm)

S TELFE T

L7+ _ ACGIH TLV 2015
&7 Al 2016-41%

TWA 10 10

STEL 25 25

HFoT A ed 1A CNS impair ; cognitive
=R AYAAM . FHolHAd 2 decrements ; renal toxicity
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Al 4T oyt Al 94 HAoiE =AE 4+ JTH(NIOSH, 1978
ACGIH, 2006). §3d] ofg] B4 TCE= UAEEZ oJilrolr] gfom,
o)== AH 3] (U.S. National Cancer Institute, NCD<Q] gretAo] ot A1
dZoll Ad AxAY ZHHA AA FAHNA TCE A& aAsHIH
(NIOSH, 1978).
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@] (Gas Chomatography, CP-3800, Bruker)%itt.
DB-WAX (30 m X 0.25 mm X 0.25 um)$°mH, °]
£ ARSI Ztad=ntE Do o] E4 212 (F 3)9

AgilentA}
A4 (N2)

(R 3) 7t2azntEa# g E24%4

[tem Conditions

Column, DB-wax(30m X 0.25mm IDx0.25 um, Agilent)

Column oven Temp.

35 ° C(10min) - 120 ° C(10 ° C/min, 3min)

Injector Temp.

250 ° C (Split ratio: 110)

Detector Temp.

250 * C

Carrier gas.

N2, 1.0 mL/min

Injection volume

1wl
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AE £, TCE A5AH, A244S A 5 Bzss AL AAste &
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AEAAA S A2Z0] 47 mm, E 09 m, 0] 2.95 m oln] AH7| =
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B 7 £H&Y A7Hmin)
25015 H A2 AR Z|h2F G AIZE B 2FYG At
(Min) (Max) (Am)
Zu] Fa 80 110 95
2) ZAEAIFE71 Al MR
=H| ZddiolA AETo] AES H2 A= AsAH7] FAFel =
T Yo AsAE7NA Tk BT 1, ASAIETA T ATt
H R 2 Ao 54 ABRRHFAVIE Faote] FAA=E SASHAH.
EQAF 1 YAolA9 &AL 08¥ 12¢95H 09¢ 20¢ 5 £ 597 =74
= AAsieleon, SAdu= (F 83} Lt
(B 8) AFAH7 U+ 1 Z4a9 ¥7] 5 TCE 5k
A =4d =2 A7 (min) =45 % (ppm)
1 08. 12 09:35-18:00(505) 6.7
2 09. 12 09:35-17:30(475) 7.4
3 09. 13 09:16-14:55(339) 124
4 09. 19 09:36-17:53(497) 6.6
5 09. 20 09:40-17:45(485)
AM 460
SD 68.7
GM -

GSD




A+ Ao = 08¢ 12d%¥ 114 19714 & &
== ow, SA4d= (FE et &
(E 9 AFAH7 BT 2 F4a9 ¥7] 5 TCE 5k
Nl 544 =7 A1 ZHmin) 45 = (ppm)
1 08. 12 09:35-18:00(505) 9.0
2 09. 12 09:35-17:30(475) 9.5
3 09. 13 09:16-14:55(339) 15.7
4 09. 19 09:36-17:53(497) 8.4
5 09. 20 09:40-17:45(485) 9.1
6 10. 17 09:30-17:20(470) 26.3
7 10. 18 09:25-17:15(475) 8.7
8 10. 19 09:25-16:30(425) 14.8
9 10. 20 09:20-17:17(477) 14.6
10 10. 21 09:35-14:05(270) 10.2
11 10. 26 09:25-16:40(435) 11.2
12 10. 27 09:20-17:27(487) 18.2
13 10. 28 09:18-16:50(452) 39.7
14 10. 31 09:25-18:41(556) 81.7
15 11. 01 09:25-18:00(515) 32.5
457 22.5
71 22.5
- 16.5
- 2.1




EQT AN AYAZES AN weba] ARt AT Ei
249 ol9felz ThE Ao stel MPRE A7HS

7 nelstel Fgshart.
£ 19] 9K AFAHY w2 F T4 AHoR AEAH7|e 7}
A ke AR TCE $EE g 254 ARYAZE $4ste] 3
sfgon, A4 AYtE EYTF 1 L AL A9 glof &

PAZS FA5] ol et
29T FaoA] AQe HEE RT 2 gHNA AL s = &

H T
82 F8 Aol AHT H2 AF= FAF 2 A =857

L

o
1o
=2
o
)
e

ol
—|_l

o]
H —
G ARz Has AES 4Y EE o uta 9 gdge] g Adn
gt
EQT o AR F AU A QAL GE 1009} 2t

CE 10> A7 T4 AA FAAIZHmin)

=914 H 22 YA H 2 A7t W 2he] A 7
- (Min) (Max) (Am)
FAT 2 300 414 357




3) AsAA 2 AE wET FY
AsAAZIE FlA AAE AEC] HiETE FOHA He
A7 AdlE Ad ez AFAA7IA P 77k wiET 1, 7P R OH
=7 3, 2932 viEel ofaE AME A e 2 AXl #4 A=
E] 109 184714

A= #s+

2715 Ratete] TCE FE2 2leholch,
&7 1 SR e 542 08 12U%
54< stdleH, SAEYE= <% 1D 2o

(B 11) AsAA7] Wis+ 1 B4a9 37] § TCE 5%
Skl 544 =7 A 7Hmin) 745 =(ppm)
1 08. 12 09:35-18:00(505) 9.1
2 09. 12 09:35-17:30(475) 8.3
09. 13 09:16-14:55(339) 13
4 09. 19 09:36-17:53(497) 7.6
09. 20 09:40-17:45(485) 7.3
6 10. 17 09:30-17:20(470) 36.9
7 10. 18 09:25-17:15(475) 14
AM 463.7 13.7
SD 56.4 10.5
GM - 11.6
GSD - 1.8
_ 16 -




g

WET 2 9949 Z4e 102 19958 119 19744 % 8% &
= AAsieleon, SAdN= (B 129 &4
(B 12) AsAA7] v+ 2 F49 ¥7] 5 TCE 5k
A =4d = A ZFH(min) =45 % (ppm)
1 10. 19 09:25-16:30(425) 51.3
2 10. 20 09:20-17:17(477) 83.5
3 10. 21 09:35-14:05(270) 33.2
4 10. 26 09:25-16:40(435) 15.5
S 10. 27 09:20-17:27(487) 22.5
6 10. 28 09:18-16:50(452) 68.2
7 10. 31 09:25-18:41(556) 142.1
8 11. 01 09:25-18:00(515) 34.9
AM 452.1 56.4
SD 85.2 41.5
GM - 449
GSD - 2.1




A =4d = A 7FH(min) =45 = (ppm)
1 08. 12 09:35-18:00(505) 8.3
2 09. 12 09:35-17:30(475) 9.4
3 09. 13 09:16-14:55(339) 15.7
4 09. 19 09:36-17:53(497) 8.4
5 09. 20 09:40-17:45(485) 7.5
6 10. 17 09:30-17:20(470) 25.1
7 10. 18 09:25-17:15(475) 8.8
8 10. 19 09:25-16:30(425) 19.1

AM 459 12.8
SD 54 6.5
GM - 11.6
GSD - 1.6

HET gadAe] AYAe AFARNA Vg e wET 1 9
HET FUAH MET 2 RIS FYAZES throl Al SHalstgl
AFAR NN A TR ET 1 GHNA AP AR AEol
o1 slekele Aol hERol et
AR ATl METE T oW BT 2 XA HEET Ex
A AR Aol 12 A Faol Gl wrre] $A4 wAY, #71 Az
FLR BT AYOR YREY AYS WET 2 HIA o|To]
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A Qi
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(R 149t 2t

rlo

ol YA e 2Rt g G 2AAAE

(E 14 AsAH7] Wis7 AA A LA (min)

=014 ﬂi&%ﬂﬁm Z R A AT B 2 A AT
- (Min) (Max) (Am)
Hjl=1 1 155 213 184
&L 2 240 330 285
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HET AR olst AR MET T AMAA 1 m A= 94X &
Aol Bagle] AXE AE B LeEe T ol AYL s Hrt
Az Aol gt 24 109 1795 119 197 9a7 Az &
A

gao] o3t TCE S8 SIstglon], & A2 5k 97 otk
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GE 15 ABAH7] FAA24Y F20) 37 F TCE 55
ki 544 =7 A ZHmin) 4% (ppm)
1 10. 17 09:30-17:20(470) 2129
2 10. 19 09:25-16:30(425) 128.5
3 10. 20 09:20-17:17(477) 53.7
4 10. 21 09:35-14:05(270) 62.9
5 10. 26 09:25-16:40(435) 61
6 10. 27 09:20-17:27(487) 239.9
7 10. 28 09:18-16:50(452) 116.8
8 10. 31 09:25-18:41(556) 42.2
9 11. 01 09:25-18:00(515) 78.9
AM 454 110.8
SD 79.9 71.8
GM 93.1
GSD 1.8
METol 9A% 2aAs 27 Azl AL AEE AEd wet g
shach o] whet AzAeo] Qe Y WAlo] Hu), AxAo] Be 7
Soli HTl 60% ol4F 2¢je] ek it
&7 XA Adste 2RA] FAAzAe] i Be JEom

| HTiARdAIZE, BRAARE stel FAston, A4

Sto] HaZFGAIZE
AZRE (E 1607 2.



(E 16) F7F Ax ZYA17H(min)
| AZFAAIZE Z| 2 A A ZE o2 AAZE
=424
(Min) (Max) (Am)
D 45 62 53.5
e Sol

=4 B &Y

stoH, &

5) 12 AAEY
ME7E 53
MET 2 Ao
oz 109 179%H 119 19744 % 1097 TCE 558 2%
AR 4 10700lch, 14 AAa o] 24 Ay GE 173 gt
GE 17 1% AAF2Y 37 F TCE $E
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ABSTRACT

A Study on Characteristics of Distribution of
Trichloroethylene Concentrations by Sampling Positions

and Daily Variations in a Degreasing Process

Jeong, Su—]Jin

Major in Industrial Hygiene Engineering
Dept. of Mechanical Systems Engineering
The Graduate School

Hansung University

This study was conducted to evaluate airborne trichloroethylene
(TCE) concentrations at different area in a TCE degreasing process. Area
samples provide useful information for industrial hygienists to introduce
control measures. Area samples were taken at different positions around
the automatic TCE degreasing facility for 15 days between 12th August
and 1st November 2016 using 3M nadge(OVM#3500).

At the area for after—drying task with remove remaining TCE, TCE
concentrations were 110.8£71.8 ppm and working time was 53.5
minutes(45~60 min) a day. At 10, 40 and 80 c¢cm away from the outlet
of TCE degreasing facility, TCE concentrations were 13.7+10.5 ppm,
56.4+41.5 ppm, and 12.8%+6.5 ppm respectively. Work time here was

184 min at the distance of 10-20cm from the opening of outlet of the



degreasing facility, and 285 min at 40 cm.

TCE concentrations at the first loading area were 34.6+£23.5 ppm and
at secondary area 8.2+3.7 ppm. Working time at the first loading area
was 38 min(32~44 min), at the secondary loading area 9.5 min(8~11
min). TCE concentrations and working time at the preparation area
before degreasing was 9.6+ 13.8 ppm and 95 min(80~110min), at the
insert opening to facility 8.0+2.5 ppm and 357 min(300~414 min).
During cleaning inside the degreasing facility at least once a week, the
concentration reached up to 301.5 ppm inside the facility. TCE
concentration at the gate was 80.3 ppm, and at the distance of 50 c¢cm
outside 26.8 ppm and at 60 cm, 20.1 ppm and at the 4 m away the
concentration was 8.2 ppm.

Geometric standard deviation for daily variations ranged in 1.6-2.1,
which is believed to be lower than personal samples.

Based on airborne TCE concentrations at each area, two workers’

TWA was estimated as 25.0~88.3 ppm and 9.3~55.2 ppm respectively

[Keywords] TCE, Trichloroethylene, TCE degreasing, area sampling,

area sample.
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