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T2 A7 ot EFE2 2"l (Trichloroethylene, TCE) ©A]%
oI, AdAE 2%oldld. EFARe ade AYstile d-g71A
08:00~20:40(5= 08:00-18:00)°1%4 21 441(12:20~13:00), #1(18:10~18:40)
e, 0% FAAHI0EHA) = Aot AHA| 2AAAEE oF 1147l
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Ao AAEA, dol, =4 42, A7H,

L J A]
ofsff ®ol7t wig 27 Mol HAZANN T T

2Tt QBT ok BAHe] GlolA 1 Feh AYRA Hofol
w2Ye WHoR BEEAL Tahqc
E

2|22 2 @@ (Trichloroethylene, TCE, o|a} ‘TCE'&gt &) uf¢ 3w
ASHA AMH= 71 8AIZ bRt ArdAelA B ZEAA &R}
Bub oyt &5k Eth2 TCEw A7l mlAle ofddx f¢
Fedo] gelElo] 1gFRoAE 16 89 224, 3lotE
2 2 =AY kE7|Fo TCEY HAd 75 1BolA 1A= 73}el
ZIEE SR A =EVIES 4450 ppmt

200 ppmoflAl 10 ppmi} 25 ppmOe.2 7FsFstaict.
2 AFolME F5AF 59 A5 (degreasing process) o] AlAA| = 7}
& 49 AMgEE TCEY =5 4¢, 2R HiEHE F4ds=E%
AEstoetE F=E 2 ZASHY 11 45 mefdeEx e TCE =&
JEX}—J E54e mofstal ol ol TCE 22219 1< H3sh=1

71§18 423 = et

p—

2) GAT, Hoks. Q014). “SHE/1E HYEY 13F =5 U 24 97
Eelgraddd” FAMAIYRD, , 6(314) 27-33.
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A FHAEY AdseEes AT e R sttt
Y AL A EARE(F LR, AAEE 5 T 20070 o] o=
7] AEe Aitehs AR Ao R F dEARE 32%0leh AAEY
2 FE5AE 2ol A= 7IEAAZIE AAsH] fg 2R (degreasing)
o7 AFAYL 29l Edst Ut AAAE TCEE ARgshal Uitk
A7 AsAE7190H, 2gaF 192 AsAZE71o AAE Alges 220
e 132 AlFo] ¢ & Yo+s AlES Woby Afgaz w7|AY Ax
< AE5T7E BEolgo] AXAZIE AdE st Atk AlA

)
A7 o olzolAint. AAste ABE 1074 FE= vrep

)

CE 1D A AR Ae

T= =4
qF A& HEF AxY
T = AEAEE, AR
& oA 32
A=A Trichloroethylene
AA 2 A{AE 4 27y

A3=Z 08:00-20:40

ARz 2 A7}
J12 2 A2} | 299l 08:00-18:00
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Ae AHANA Aol B F AFAAINA ot AEL ol
at Azde $71E A9AGom, e AREYL D AHITYT

A7 ; 3
2 5298 Aold 4YNLE 0 A6 Azttt 0.5 84 4087 o
1347kl gle. Sa9e 4] g W do| glowW BE 6Ad UL
SR 2ok QglonE ERAZES oA 8AH 05 A7 Gk
772 20164 89 20004 99 23714 3097k} 9 269R e 109
9717 149 Botow % 44uzre] AWE AFstaAnt
APAAAZEE 174N 184 Aolgieh, Wb &W A olFelm o

s0, =

273N A= H Ade skl

QA(8~9A] Ao} &

190ch ThEF 99 2690614 109 97
(17~184] o)) 23] AFsAct.

Lo

A3 A AR 24

l*>

‘:ﬂ/\]i‘:— AF AT Aol BIAgE WAL

dE= olF FASIAT. FAH 2¥ARE
nq TLoA 10425 ot A EA45H .
At AW F HAMIER s F4YE8E(Total Trichloro Compounds)@t
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AaetzA2 FEge] gleBr IAAGVIE Tl Asl WErlE ML
st e FEASH AlA 24T dastlded fald & otz 273
A ZrE wjdEER oz TieZEs|ste] FAdstEEe] dH =
24T da9st2tt B SAdeelEEe] sEe EfSRREHY] &
SRR o]gettt

@) Ardstoere 100 mg (65 wl), AEetx4r 100 mgS 50 mL &=}t

=
23] #7113 goleer Bde AY AZA °F 2000 mg/L, 2000

@ o] BEEYHS 0.01, 0.05 0.1, 0.25, 0.5, 1, 2 mLE Fste] 10 mL

M BEEN 2 A=E ZHZF 0.5 mLA AlA3e] FH

@ wgtE 0.25 mL, &4 0.5 mLe 217 7Igh & v E 2 Aol

@ 100C F2xolM 1523 7HeEsliet § d2olA ARt

@ FE8ui] gL 250 mLol e24-"I22WA 0.05 mLS 7t
g 5 o5 ZF Ayl 2 mLA Y=t

187 Ae7] (vortex mixer)olA Z A& 5 AAEZ (2000 rpm, 3
w5k AFd ClItS)e Fske] Hioldeo] A GCofl FUvttt
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@ 7171  Gas Chromatography Agilent 6890plus ECD(USA)
@ 2 A9 DB-WAX 30m x 0.32mm ID x 0.15zm film thickness
@ 7}~ H2, N2
@ 2k FYF 250TC
w3 =7 70C(0R) - (20C/&) - 220C(BH)
AZ7](ECD):  250C
AmFYH]: 50:1

S 1 mL/min
@ FUF 1w
5 A At

APHG BEFIA| SRS NRNFOR 31, 12 oS AR(pFOR
1=}
B

=A% (Intenal Standard Method) 2.2 5% (mg)E 3t

=9 AHFl " 55 E= S4E 4 gleng dotEder

Aot d =

Ds © AgfAollA doldd HEF(mg)

Der @ A#oted(mg/dl)
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2016W 8¥ 9YUXRE 109 3¥Y7FA] TCE AMAFTAHANA T Ho 2z

A 18 AR 0 er 4w F gstad, dasdae @ F4

H
A=Y FEE SAT 2o (F DA HEe Hep Zrh

2-A2E 19] Zloteld 1 g AEstx4te] 19~105 mg/g creatinine =2
ettt & 379 SAT MRS B2 46 mg/g creatinine FELHA=

21.6 mg/g creatinine® 2 UET.  AAtoHE2  80+46.7 mg/g
creatinine® 2 el om FAASHEL 126+£58.6 mg/g creatinine® &
Ebtet.

2FAzE 29 AFoteld 1 g AastxAto] 0~56 mg/g creatinine® 2 L1}
Bttt & 38Y =S4t AR H
124 mg/g creatinine® 2 UYERGTH  AFAStoer22 16.2+11.0 mg/g
creatinine® 2 YEeFom ZF4A4ASES 369+17.7 mg/g creatinine®=
Ebt.
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Industrial Hygienists, ACGIH, ©]s} ‘ACGIHz}F ghollA+= TCE] digh A=
5H4 L= 2| 4=(Biological Exposure Indices, BEDZ AW JFoll= AAstxAit
(Trichloroacetic acid)= A|Alst Qo I 7|F2 5 S¥HEnd of shift at
end of workweek) HAFHARE 7|FC2 15 mg/LE A|AStaL ATt

Monster, Boersmasol ¢5FH TCE 50 ppm¥} 380 ppm Afolo] rZH
A, " TCEQ oF 58%7F 4% & dAKIER sjiEdda o
(Monster, Boersma et al. 1976; Monster, Boersma et al. 1979).

371 & TCEo| =&d & A¥oR vEH=d Ze= AR AAstlet
=0] AR Hop A2 ZAow dHA ok 4W F Addx
of =E5H AAS] Frtoltt kEo] FUETHE 3~4YU o]Fo Fi1F]
TEHRTE AAS] Hagta gk ¥ A7) wigolth AFdstxAre]

A

H
T oF 50~100A1Fe 2 dHA . 28 § ddstlgda2 TCE =

2
Mo
—
e
@9l

= & oF 3AZE el Ao ZEsi, W7l 12~26A1tol2al Q.
¢t Sato I Monster 52 A HetEo] A=A W7|7F oF 1047t
B, Atz Aackd Wvle of S52A4%FelEtn & HE ltk(Sato,

olgiet AdFAYE E o 4 W2 AW T AAseldtEel ¢ # Rt

= =2 =2
& Aoz Holy, 5 FHH T2 Adekzao]l ¢ F wgdE Ao
2 HIIG
D 29 F FHEE v
SHASE2 d9stzqty dgstoldEe et Aot A 13 29

AW T FHYESE 55 9~326 mg/g creatinine®| Tt EA7FER
300 mg/g creatinine¥} H]WS|HH 3~108%2] 4Zo|tt,

2 19] AR F FHE%d=E v "+ 40~326 mg/g creatinine® =
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242t 29 AW F FHEE T+ 9~82 mg/g creatinine®.= UEGIT
B2 36.9 mg/g creatinine®] 1l EEFHAE= 17.7 mg/g creatinine®| 1t}

2 T 3A9eEY Fev AFAATINA AlH & AEFS Adie]l AR
S AZAGE sk ZAA 1] 2 21ek oF 3ol

2) &9 F HA%EA T

2ZFAzE 19] AW 5 AEstxAre] 5= 19~105 mg/g creatinine 2 1}
bttt W2 46 mg/g creatinine®| 11, EFHAE 21.6 mg/g creatinine
oldtt. AR}t 2= 0~56 mg/g creatinine® WEFGF O™, B2 20.8 mg/g
creatinine®] 1!, EFHAE= 12.4 mg/g creatinine© 2 YEFHTH 22} 19]

QA 21} oF 28iHE e Ao ekt

Azt 19] A’ T AEFteEEe] L 4~239 mg/g creatinine® 2
UERGT Hd2 80 mg/g creatinine®| 1, HEFHRE 467 mg/g
creatinine®] Aot ZAA 2= 1~43 mg/g creatinine®2 YEFOH, Hd2
16.2 mg/g creatinine®] 1, TFH2= 11.0 mg/g creatinine© 2 L EFHTE

27} 10] A7t 28 oF SHAE o Ao Uehgrl

B2 A 28 T ezl Adslgd 2 $H9%E s (mg/g creatinine)

247t 1 247} 2
NO  AHIA - gas gast 4 g dgs g SO
24 owe @R x4 oue  gakE
1 8/9(zh 42 114 156 29 28 58 22z
2 8/10(5) 49 108 156 25 39 64 e
3 8/11(%) 70 94 164 40 27 67
4 8/12(=) 55 96 151 41 15 56




(B2 2 A%

94 1 394 2
NO  AHEA T gedst  ddst 4 dds gds w8 SOl
4w dsE 24 ows  9sE
5 8/16(3}) 23 37 60 11 11 21
6 8/17(5) 28 69 97 11 18
7 8/18(%) 53 93 145 9 2 11
8 8/19(=) - - - 13 27 40 =
9 8/22(4) 23 21 44 19 12 31
10 8/23(3}) 49 83 132 23 4 27 22 %
11 8/24() 51 110 161 25 16 41 22 %
12 8/25(%) 40 103 143 26 16 42 A
13 8/26(=) 59 172 231 38 17 54 22z
14 8/29(4) 38 28 66 23 17 40 22 %
15 8/30(zh 57 45 102 22 14 36 22444 %
16 8/31(p) 105 81 186 40 42 82 224 %
17 9/1(%) 87 239 326 45 15 59 o
18 9/2(=) 105 95 200 56 18 74 22 A=
19 9/5(4) 54 103 156 25 17 42 22 %
20 9/6(3h) 53 32 85 21 3 24 22z
21 9/17(5%) 62 60 122 20 5 25
22 9/8(%) 70 75 145 24 7 31
23 9/9(=) 61 115 177 24 19 43
24 9/12(4) 25 28 53 8 25 33
25 9/13(3h 52 41 93 15 16 31 22 %
26 9/19(%) 23 43 66 4 6 9 22z
27 9/20(&h 28 63 91 6 6 11
28 9/21(%) 36 118 154 0 37 37 qa
29 9/22(%) 35 97 132 10 11 20
30 9/23(=) 26 112 137 12 22 34
31 9/26(%) 19 83 102 4 15 18
32 9/27(3h 24 36 60 10 20 30
33 9/28(=) 38 154 192 13 43 55
34 9/29(%) 24 73 97 14 15 29
35 9/30(=) 38 50 89 27 12 38
36 10/01(¥) 20 68 89 14 11 25
37 10/02(4) 47 17 64 23 1 24
38 10/03(4) 36 4 40 22 1 23
N 37 37 37 38 38 38
Bt 46.0 80.0 126.0 20.8 16.2 36.9
EETA} 21.6 46.7 58.6 12.4 11.0 17.7
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A 1 T A4 2 BE Ade] =W FrAel: AT €2
2 Fad7p $AH0E eBl BFS ey

ZAAF 13 2rgAF 29 Agstelgt2o] oA
d 4]ef At

A2 12 €aYo 442 mg/g creatinineoA S8 Y] 1045 mg/g
creatinine® A& Zro] Z7isks oFARS Hola Qth

A7} 2= FQado) 13.2 mg/g creatinine 32 Yoll= 11.4 mg/g creatinine
TR U= 23.5 mg/g creatinine F2 o= 11.6 mg/g creatinine 22 70|
HPEEL opAFS HArh outAo @ AtAdsoele o] Hig| 12~26 A|7to=
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Saluet E407 A% A $42% BANES @ DoIH HE v
Zro] Atz (Trichloroacetic acid in Urine)< 100 mg/g creatinine,
FA A= (Trichloroacetic acid and trichloroethanol in Urine)< 300mg/g

creatinine2 AA5) =1 It} o]A-& ACGIH 19924 29] BEI®} Ztt.
2) ACGIH-BEI

TCEol digt ACGIHO] AEsd L&7|%9] BElE= (E 4)oA Hi Ht
o} ), 1986WE AreddtxAt 100 mg/Lit 43S 300 mg/LollAl 1991
d: ArA2kx4t 100 mg/L, 34 9eHE2 300 mg/g creatinine® = HHH L
19920+ Agstx4te] 7]+ 100 mg/g creatinine HFH|I F4ESHE 9]
F2]E 199193 Fdsht.
2008UHEE FHESHE] 7

mg/L2 HZ &t o]% 20164

A ByEz Al B2 A7 BEI
Ayl stz At 2z mw 100 mg/g
(Trichloroacetic acid in Urine) v creatinine

2016 _ o
%‘}E}—dﬁ% 300 mg/g
(Trichloroacetic acid and trichloroethanol in % 4t o
Urine) creatinine




(¥ 4) ACGIHY] BEIs¥3} 0]

AL =4 A B FH A7 BEI
Trichloroacetic acid in Urine  End of workweek 100 mg/L
1984
(Proposed) Trichloroacetic acid and End of shift at end of 320crnel§t/i§1ine
trichloroethanol in Urine workweek
300 mg/L
Trichloroacetic acid in Urine  End of workweek 100 mg/L
1986
(Adopted) Trichloroacetic acid and End of shift at end of 320c$§t/iiine
trichloroethanol in Urine workweek
300 mg/L
Trichloroacetic acid in Urine  End of workweek 100 mg/L
1991
(Revised) Trichloroacetic acid and End of shift at end of 300 mg/g
trichloroethanol in Urine workweek creatinine
Trichloroacetic acid in Urine  End of workweek 100 mg/.g.
1992 creatinine
(Revised)  Trichloroacetic acid and End of shift at end of 300 mg/g
trichloroethanol in Urine workweek creatinine
2001-2002 Notice of Intended Change
(Proposed)  Trichloroacetic acid in Urine  End of workweek 100 mg/L
Teichl e cid Erd—ofshif L of
bl bl ] 1 58
Notice of Intended Change
2003-2005 Trichloroacetic acid in Urine  End of workweek 80 mg/L
(Proposed) Frichloroacetie—acid—and— End-of shiftatend—of- 3060-mgle—
bl hamolim i ] | 2,
2006 Withdraw 2005 Notice of Intended Change
2007 Notice of Intended Change
(Proposed) Trichloroacetic acid in Urine  End of workweek 15 mg/L
2008 ) . S . End of shift at end of
(Adopted) Trichloroacetic acid in Urine workweek 15 mg/L




3) ACGIH 7|1&22 BA A ZAdolg H

19913 1992 ACGIH®] BEIE HW Agstx4te] 7]Fo] 100 mg/L
oA 100 mg/g creatinine® 2 Hﬂﬂlﬂfﬂ A 2= #HAglo] Thut vl T}
olglgt Joz mFo] & uf AW F AAERARE mg/Let mg/g creatinine
= i}017} A= Aoz thﬂr.

L

2

2k 19 &¥ F A49steAt v Bxlb 1%} 6]14l 2t} sr HRE B

BEL 71 15 mg/L& R% 235k Ao Ueigeh ¢ul 2da

29] AW F AEez4t T BEs (O 7] gon oF d@hbto] ACGIH
o] BEI 7I% 15 mg/LE Z3ehe Z o2 eyt

99%
// 98%

m 95%

90%

84%

75%

50%

16%

10%

‘;\‘H!4|l..

3%

2%

1%
10 100 1000
Trichloroacetic acid (mg/g Cr)

[23 6] A& 19 28 F Adstxdt k.
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1 10 100
Trichloroacetic acid (mg/g Cr)

[ 71 FAA 29 28 F Adotzdt k.

A5 A oe F oA o0 AW F PALE BEo]

09 2635 109 9017 Ed, dRAS mad U4 1, 29 Adst
Z4h ArdstolE, SAHRIES @A, %o AQFT FAl= (F 5 A

AastxAre] ZARto A HHE FEE 0 ~ 71 mg/g creatinine £+ =2
SAESRH. olAe AdstEA E47E B 7l FE9 100 mg/g
creatinine H|WS|EH 0% ~ 71%9] +F° 2 b}

2FAzE 19] A= 289+ 14 ~ 71 mg/g creatinine 250 8 ~ 47



mg/g creal @ ZAHEOom HF2 @H 349 mg/g creatinine, 2% 29.9
mg/g creatinine2 LFEFTE,
2HA2t 29 AeE QA= 4 ~ 35 mg/g creatinine @FoE 0 ~ 27
mg/g creatinine® 2 SAE GO A2 @A 14.7 mg/g creatinine , L%
10.5 mg/g creatinine® WEFTE
ZFA7FS] AdstzANe] 0F, @7 o] ¥t ol [IH
A 13 FAA 2 BF o7 0F Fof| o
LFER .

1, (29 9]

A gagol o e Fols

2) Adstog2 Bdsx Wt

HU

mg/g creatinine2.
51.3 mg/g creatinine® WEFGT
24zt 29 A= 0 ~ 25 mg/g creatinine 2Fof&= 0 ~ 43
mg/g creatinine® 2 SAE QO HA2 @7 5.7 mg/g creatinine, L
8.7 mg/g creatinine® WEFGTE.
2rA2L] ArgetoehEo] o, @90 Wslsole [17 101, [Z¥ 11] ¥
arh ZAgAt 12 b @9 ¢ W BaeEE UEWHA AR 2=

oFHTt 90| § e Fol2 vehyrh

-] ~ 217 mg/g creatinine 2

my 71E X9 300
% ~ T2%O] 4Z0 =2 JERGTE
QA= 29 ~ 217 mg/g creatinine 2%9+&= 15 ~

S
-

ﬂi&

29
gt

mg/g creatinine H]
497 19 3%

F‘FFJ



192 mg/g creatinine® 2 ZHE oW FHH2 7 96.7 mg/g creatinine,
2% 81.2 mg/g creatinine® WEFHTH

A2 291 AeE= QA= 6 ~ 47 mg/g creatinine @Fo= 0 ~ 56
mg/g creatinine 2 SAE O HFLS @ 20.5 mg/g creatinine , 2%
19.2 mg/g creatinine® YEFSTE,

Aol sAEEY o4, eF° Hetsol= (¥ 12], [19 13] ¥ &
oh A7 1 AR 2 BE QA of Fo o Hetytel ¥ w2 F

ol Ltehir.
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8
WA 9 269FH 109 347MA= BadE HEutAIE AESHA o2
JHZ Zde Ste s 84 HAAIZ Al 2 8~9A] Apolet o
5~6A1 Atolell Z4zp ¥ AlE AFSHAH. ols Adde =Tl wet o
o oHEo] Ve sHARE A cR +ade ARt AIAS 24 84
of AlZfste] % 8A] 402712 oF 13A1ZeI9dH. +ad2 7HHo] E= &
Het o] glod HEF 6o &< mhAAL EESk Al

10¢g 4457 Ee A24NEY ¥5ut2aE 28kl Ade stex 53l

Eat=T= il A5E 109 99712 § 692 &

WEnpag 2Rgshr] o] FAT Aol AMe AFskRnh. 1 Ay
(B ooF g3 F=mad 248 A% 28 5 dAMbEY] 5= 2] 2=
(E DI gt

D WEokAd 2g AHY HAFEA SE Aol
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HA R 5 AEstx4t 5= 37.1 mg/g creatinine®| 1oy HEnpAS

£ 283t ool 27.1 mg/g creatinine® 2 °F 27% ZAstATE 0% A
ge YEupAIE Z8517] o]H7MA]= 28.2 mg/g creatinine®] 3l W=}

A23E 283t o]F o= 28.8 mg/g creatinine2® A 2] HI}I}F ¢l
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E 7 Eurea ZE AF 28 F dARIEY] B $H8 (mg/g creatinine)

WEopAT o

qee oagg A
14 g g A (%)
Q73 §8-94] 37.1 27.1 (73.0%)
2zt 1
Q35 5-6A4] 28.2 28.8 (102.1%)
ALEN!
27 §8-9A4] 18.1 8.5 (47.0%)
217} 2 j
Q35 5-6A4] 15.0 3.3 (22.0%)
27 §8-9A4] 74.6 33.6 (45.0%)
21zt 1
Q35 5-6A4] 54.8 39.0 (71.2%)
Aot
Q27 8-9A4] 9.7 0.3 (3.1%)
2917} 2 i
935 5-6A] 14.0 0.6 (4.3%)
Q2 8-94] 110.8 60.8 (54.9%)
2%} 1
i Q35 5-64] 82.1 67.8 (82.6%)
E e
Q2 8-94] 26.9 8.8 (32.7%)
217} 2 d
Q35 5-64 28.1 4.0 (14.2%)
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A 29 07 F AT AwA
mg/g creatinine®] oY WEAATE 2HE3t o] Fof=
oz e F FQl o 53%L Fasiith &
7] olA7tA &= 15.0 mg/g creatinine®] QoL W=EupATE 28It o]F o=

3.3 mg/g creatinine® 2 °F 78%4 Aot
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5 mg/g creatinine

8.
Nar vEniag2 2k835)

2) WEAATL A8 A% FIoTE FE o]

2rAzre] ArgstoetZo] WeEutad AR e AW F FLHEt Fole
[ 15]eF &t

2Rz HiEutAT S 2H83517] o|AH7bA] AR} 19 o = AFHS &
HA R F AEstete JdsLE= 74.6 mg/g creatinineo| oy HHETtA
A5 2435 o]% o= 33.6 mg/g creatinineS 2 °F 55% TrASHITH %
Nae BEutAIE 2Z8617] o|A7ZRE 54.8 mg/g creatinine®| 3121} ¥
ZnpATE 285 o] o= 39.0 mg/g creatinine® 2 °F 29% ZHASHIATH

A 29 e F AT A¥AE T AdIeteldE BatsEe 9.7
mg/g creatinine®| % o1} HPEUV\EE 2}
Sz wj Z ZQ °F 97%4 A4S 2% Algk HEutAIE 285t
7] o]H7tA= 14.0 mg/g creatinineo] oy WEufAIE 2839F o]F o=

0.6 mg/g creatinine® 2 °F 96%4 745ttt

I

23t o] o= 0.3 mg/g creatinine

3) WEotad A4 AR BUASHE B= Aol

Aeate] F4dstEel BT 28 A% 4¥ F SEWS Folk 1
d 16]7 &

Aol 19 94 F AAT 4WAR F BUANE BRFEs PEos
3E #8ol7] o]M7HA]= 110.8 mg/g creatinine®] o WEutAIE 2§
SF o]Fof= 60.8 mg/g creatinine® & ©F 45% ZASIATE 25 AlmE W
EutAaE 2H8517] o|M7kR|= 82.1 mg/g creatinineo]| o WEUIAIE

2k85F o] o= 67.8 mg/g creatinine® = °F 18% AL



ZA7F 29 oA F AFHF 2WAR F APSE FEEEE 269 mg/g
2} %o+ 8.8 mg/g creatinine® 2
g 2 I oF 7% BAGAT. OF ARE WEuALE X857 o
A7 = 28.1 mg/g creatinineo| oY WEUIAIE ZE9E o] o= 4.0

mg/g creatinine®2 °F 86%4 Aot
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ABSTRACT

A Study on Characteristics of Total Trichlorocompounds and
Trichloroethanol in Urine for a Worker exposed to

Trichloroethylene in a Degreasing Process

Kim, Jun Kyu

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

Hansung University

This study was conducted to evaluate characteristics of
Trichloroacetic Acid(TCA), Trichloroethanol(TCETOH) and Total
Trichlorocompounds(TTCs) in urine samples taken from workers who
exposed to trichloroethylene in a degreasing process. Thirty eights urine
samplers were collected during 9th August to 3rd October and five urine
samples were additionally collected to evaluate the effectiveness of
wearing a respirator during 4th to 9th October.

The results of this study were as follows.

1. The samples were collected between PM 4~5 everyday. The normal
working hour was 8:00-20:40 from Monday to Friday except for
Wednesday (8:00-18:00). Except for break time(Lunch 12:20~13:00,
Dinner 18:10~18:40, 10 min Morning Break & 10 Afternoon Break), the



degreasing working hour was estimated around 11 hour a day except
for Wednesday.

2. A worker conducted a cleaning task of the automatic degreasing
machine once a while (average 1/10 days). It takes around 20-30
minutes. During the cleaning inside the machine, it was estimated that the
worker was exposed to TCE at a very high concentration. Workers did
not wear any respirators until 3rd October. From 4th to 9th October,
workers worn a half face charcoal cartridge respirators for the purpose
of evaluation of respirators.

3. Urine samples were collected between 5pm—6pm. During 4th to 9rd
October, addition to the urine sample between 5pm—6pm, morning
sample before a workshift (between 8am—9am) was also taken to make a
comparison between morning and afternoon.

4. The average concentration of trichloroacetic acid (TCA) in urine for
37 and 38 days for 2 workers during 9th August to 3rd October were
46.0+21.6 mg/g creatinine and 20.8+12.4 mg/g creatinine respectively.
Trichloroethanol (TCEtOH) in urine for 37 and 38 days for 2 workers
were 80.0+46.7 mg/g creatinine and 16.2+11.0 mg/g creatinine
respectively. Total Trichlorocompounds (TTCs) in urine for 37 and 38
days for 2 workers were 126.0+£58.6 mg/g creatinine and 36.9+17.7
mg/g creatinine respectively.

5. One sample exceeded 300 mg/g creatinine, the Korean Workers
Medical Examination Criteria for TTCs. Since the sample should be
collected at the end of workshift at the end of workweek and the
samples were collected for 6 weeks, it is determined that 1 week sample
among 6 weeks samples was exceeded. Thus 1/6 (16.7%) samples was
exceeded the Korean Criteria. However, comparing to ACGIH-BEI, 15
mg/L, All samples for Worker 1 exceeded the ACGIH-BEI of TTCs, and
50% of urine samples for Worker 2 exceeded the the ACGIH-BEI of
TTCs.



6. After wearing the charcoal cartridge masks, it was found that all

values of metabolites in urine were dropped down.

[Keywords] Trichloroethylene, Trichloroacetic acid, Trichloroethanol,

Total trichlorocompound, Degreasing process, TCE urine
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