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TCE Exposure Assessment of Cleaning Workers

Hyun Soo Kim"

Korean Construction And Chemical Safety Association,
Department of Safety Engineering, Seoul National University of Science and Technology

ABSTRACT

Objective: This study introduces exposure concentrations of time-weighted average standard (TWA)
evaluation and short-time exposure standard (STEL) evaluation for trichloroethylene in the cleaning process.

Methods: Trichloroethylene measurement was conducted according to the KOSHA Guide (A-24-2019)

method. It was carried out twice.

Results: As a result of the first measurement, TWA concentration exceeded 4 times the exposure standard
and STEL concentration exceeded 16 times, but the inaccuracy and breakthrough of the collection time could
not be considered, so the second measurement was conducted. The second measurement result was lower
than the first measurement result, but exceeded the exposure standards (TWA, STEL).

Conclusions: We were able to confirm that the exposure level of workers in the cleaning process using
trichloroethylene exceeded the exposure standard. And it is also considered necessary to grasp the
approximate concentration using a detector tube in the preliminary survey.

Key words: trichloroethylene, time—weighted average standard, short-time exposure standard

l. ZAPHL

Eg|ZZ 209 (Trichloroethylene, TCE, CAS
No; 79-01-6)2 F49] A/, HFAAG A=A &
EZXEI 8BS GER WA v Ehe g1 &
I Fof| FE FEHAAGNAN FE7AAEY] AEA
2 g8 AREEo] YtHKim, 2019). ETE=2=zogd
2 18EFE TAAN AP EHEE7|E(Time
Weighted Average, TWA) 10 ppm, BAIH=E7|&
(Short Term Exposure Limit, STEL) 25 ppmO=&
AAEo] dom SPATES 2 6AIZE o4, 1582
2 FA45k JtHMoEL, 2020).

£ 2AL AAFHN ANG EejFTogue)
AN HREEINHTWA) Aot GAlRhe7|2
(STEL) W7te) AlIE 2vhst B7hbgelAl Aris)
RREAZA THBAR ARS FGILA ek,

Il FAHEY 2 24y

EfEE=odd 547 42 KOSHA Guide
(A-24-2019) ®Hof met AAISHFATHKOSHA, 2019).
e H6x70m, 50/100mg, 20/40mesh, SKCAL,
part No.226-01)& F93 FE &9 oRA(tube
holder housing, SENSIDYNEAL, USA) €2 & &
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2 -ggt Aol 2ol 4.76mel A% FEE A=
AHHE(Gilian LFS-113, SENSIDYNEAL, USA)°t
AZT & ZEAA FEbste] AA = RFHFHORE
NEE AFstat. AR BHeE7|=(TWA) B7t
£ 98 0.016 L/min® FF2= 6AIZE 52t ZF st
Qal, FAZH=E7|(STEL) B7FE ¥8ll 0.19 L/min
FEFOE 1581 AFHsIel AHFFE FEZ717]
(Defender 510-L, Mesalabs, USA)E ARE5to] B3
St ARt T AL ol A=A d -+ ¥
THFS ARSI

12} 7oA et of - 35S EokR] gL
A5 221 SAoA e SRR o - H5E £
sto] Z¥zF {E|AEL] 2 ml Hio|dol &% &, olg3Eta
(CS,, Kanto Chemical, Japan) 1m{E go] 30&7 7
A5t FE51AT. AR B0l E7](FID)
7} 72t 7tA320kE 181](Gas Chromatography,
CP-3800, Bruker, UK)Z EA5}%tt. EAof AREH
AL DB-WAX (30m % 0.25mm % 0.25um,
AgilentA}, USA)oIloH, o] 84} 7kAE AAN)E A
Botact 54 € 242 F 23] AAsteH 12 574
71 o]% 23 &7 AASHT

ll. ZAHZDL
1) 3849
SAE TAIREE Alxshe AR eR A 342

A 53718 ol8ste] THe—AA—-=a(9lF)
—~2H-4AE AA SR A A A
234 TCEE o183t AlAez 7AV s 224 19
of AdshaL AU, AlAL E7FAAl Ao 1%
of 13] A= sk AU AHTHS AlEst] 4
ol WA fAEES TCEZF &3] 87100 5~63] vF
sl ge Al & 25718 oSt mAgEel
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Figure 1. TCE cleaning process

gol & TCEE AA & AERITHFigure 1). &%
St BAHES TCEZF ©7 E8tAg 8719 Yo 23t
A& olF thA] g&7]E o]8sto] TCES AAT
ARZZL 71A7FS 3789 T4 o]Fo|RA AL U
), Bxo] FAuj7du7t giger, 2=
HSFE 2R85A] o3l FAstal 99tk TCE ¥ ¥
o AREERS 50 1Lo]lal, HA AFAIZES 308 ~40%
APl 2 RA} A] STEL Bt ko] 7HE =2
Ao AAEE 23 AFTHE F 1587 S4oHAt

L2249 ZFEAIZES 09:00~18:00, AAFAIZE
12:30~13:30, AFAI7H 18:00~19:002 HF<S
drote] & 104170 AAAIZES AlQgE HFAIZR
OAIZFoIATt, TWA H7H= ZFAIZE 9AIZE & 6A
5O S AABIR T F ZFEAI g A7
BHOhr-TWA) .2 AXsHt AP d
71Z&(TWA)S ZFAIZE A7t st BA&7|&
2 kol

[¢]

S orlo B orfo

o v oy

12} 2447 TWAE 37.5 ppmO &2 LFAHS H

Table 1. Results of exposure assessment for TCE cleaning process

Process Hazard Type of OEL Concentration(ppm) OEL(ppm)
. First 37.5 -
TWA 8.89
) ) Second 9.1
TCE cleaning Trichloroethylene -

First 411.7

STEL 25
Second 38.0

“Time-Weighted Average for 9 hours(9hr-TWA)
“Occupational Exposure Limit(OEL) adjusted for 9 hours
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Fet =E71% 8.89 ppmZ 4H] ol EISIRL
STELE 411.7 ppmO& w271Z 25 ppme 16H
ol 3ottt 22 £ ZAI TWAE 9.1 ppml=E
THAIZME B =275 8.89 ppme 2SI
STELL 38.0 ppmo & &7|& 1.58 =
5t cHTable 1).

25 ppm=

B0l STELO] AAE 2o tiet 244357
AN e A7t 5 Ao Aol fE
=9 A AEZ971 oAl STELOl Hist B7HE A4
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Uop7] wEo] A HAe] TAEL ol Qlste]
TWA Zigols J3e Aue Aow wusigrt
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3 Azl 8] Hke mokshs A
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A}?jmﬂ =73 éﬂr zﬂr,lir%}— 2E BRI QS
s JEX}OH A TCES Gai4S
&% % IAJoFITE AlE AlES] gt
I FAREAAL 23 57 Alolle A=t
Etl @ﬁ/\lﬁoﬂ HIEE do] 1 o]% A7ks shd
Roo woloto] A5 w7t dofut
A 2 AL FRlstant. 22 5847 1A=
&7|&(TWA, STELS 2% 2331t}
22} Z2AATE 7122 BUAS 25t AT
oz FAuj7|AH] A, PR ARA 2 HIFY
A A D AJMESF 28 5= A6 23 &
g o]F ZAH /Aol obd AATAHS = HAN
haL SHQich
e ol¥l B7HE SSlA HIF shRol 13] Hx
30~40% AL o]FoX|= AIAAQ]o] AT AiHty

9 A ARG wet 2GR TCE k&
2 oE2E5S 20 S 5 At A2 A & 5 908
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