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desz 50-60H

« 2 S5 MIs 4FE U2t M4EA F0f Aoz g
V. 92Ed#E - HeF ¥ ZEI(AY eHEHoF 2 A
(1) =
e = 14
1 Definite 6 (2.7%)
2 Probable 38 (17.5%)
3 Possible 26 (11.9%)
4 Suspicious 16 (7.3%)
5 No 131 (60.3%)
6 Underdetermined -
BA(BIIAE) 217 (71.3%)

1. Hote =28 ¥ AS
2. Definite 2.7% 2 O|H(1-2%)2Ct =5
3. ProbableE 17.5%2 0|H(8%)ELC} =2

(2) =E71A

HH 37t {4

1 Definite 0 (0%)
2 Probable 4 (8.6%)
3 Possible 2 (4.3%)
4 Suspicious 15 (32.6%)
5 No 25 (54.3%)

6 Underdetermined -

= 46 (62.1%)
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Sl HIt ax
1 Definite 6 (0.9%)

2 Probable 42 (6.5%)
3 Possible 174 (27%)
4 Suspicious 91 (14.1%)
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6 Underdetermined 0 (0%)
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+ + + 4+ + + + F + F + o+ + 4+ o+ o+ o+ o+
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MALEZY AEeEREYATES S BAXA
AE

A28 ol o et AFAHEAdGILE A 2o ARe LEA
e o B8 Aolv, =AY =Fs A8 geotstr] HaiM= 2
22k R =E @S 7HA AL ARl e T AlE ety FA=EES
Tote Aotk 1y oleld ARE o]&F F gAY EAEHA Ee A
7 gt meEbA vE B AR Aelr A, dA §-er strnd
U W= =29 A5E APste] #AY FEAY AARES AT
d ¢ A% k= slo] Fasith

=% Q9o gk FF-w=EFv|EY ~(Job—exposure matrix, JEM)7} 75
Hol Aok Qe wEHS A EstudtE fARgE AF-EuiEY A
& &8t =E9E AdS5T F o], g e =8 gy HddEb F
QA &8E & S Aotk Ao wE AW el ARG A A Reed
¢} Harcourt(1941)D7} =% H7FE 98] HEx=E AF-==vEYE IS
2039 2, Hoar 5 (1980)2)2} Partanen & (1985)3)0] A& 3l <l=}o
FaFol g AT olA =% HIPEHORE AF-=EWEYAE ARES
o]F, AN -—wEmER AV =S rPE o R Wol o] §¥al kb

E HE @ QY-S EYAE AA 5 W (celDbol ZHz7He] A
T 52 A3 faldAe] wE2oY wE2AE, = F 3S 9 AF =
EHAE 7HE & AFgdRtEdAe Ay 52 A5, 283 Feoe &
A gRet FRdAed s A5E AU, AE FAFste] AT
Ao wE FaldAl, wE AU =2, 2 FEAAY] wE #

1) Reed JV, Harcourt AK. The Essentials of Occupational Diseases. Baltimore: CC Thomas, 1941

2) Hoar SK, Morrison AS, Cole P, Silverman DT. An occupation and exposure linkage system for
the study of occupational carcinogenesis. JOM 22(11):1980:722—-726

3) Partanen T, Kauppinen T, Nurminen M, Nickels J, Hernberg S, Hakullnen T,Pukkala E, Savonen
E. Formaldehyde exposure and respiratory and related cancer: A case—reference study among
Finnish woodworkers: Scandinavian Journal of Work Environmental and Health 11:409—415:1985

4) JAF, =Guh, o] dA, AN - wFujE 2] A A 9 EkE] 4] 2001511(2):161-168



g RAo FHate otk ole@ AR-wEuEYA Fe AdwAo
2 27 AR TARG @AY TRl gF & @ =FHE 49 A
9 wEEEY go] Wk A4S Az Fo| SoshAl Hrt

(A& = 2001).5
AW =& HuIE & FAF-wF EY oM 3749 V¥ F-FHF &
AEd, A-& AAE Aojx = AR ko ZAsI] 714 2 A3
= = -

©
4
(L oo

— == EY ~(Cocco®} Dosemeci, 1999, Kernan &, 199
A =& JPd AAS 93 AHF-w==F=vEZY ~(Gomez &, 1994, Cantor
5, 1995)D, A WA EAHAY = AdHAS 3 AF - EY X
(Goldberg &, 1993)=2 AA Y= 4 AJtH(Coughlin®} Chiazze, 1990, 9 &
e} L=y

< 5, 2001).9

gt 14 o2 &8 7hedt AR7E st
HER S TES

5) 93, =9, o]dA. AN - =EujE 2] A A9 4] 2001;11(2):161-168
6) Cocco P, Dosemeci M.: Perioneal Cancer and Occupational Exposure to Asbestos: Results Form
the Application of a Job—Exposure Matrix: American Journal of Industrial Medicine,
35:9-14:1999
Kernan GJ, Ji BT, Dosemeci M, Silverman DT, Balbus J, Zahm SH. Occupational Risk
Factors for Pancreatic Cancer: A Case—Control Study Based on Death Ceartificates
From
24 U.S. States American Journal of Industrial Medicine, 36:260—270:1999
7) Gomez MR, Cocco P, Dosemeci M, Stewart PA. Occuaptional Exposure to Chlorinated Aliphatic
Hydrocarbons: Job Exposure Matrix: American Journal of Industrial Medicine, 26:171—-183:1994
Cantor KP, Stewart PA, Briton LA, Dosemeci M.: Occupational Exposures and Female
Breast Cancer Mortality in the United States: Journal of Occupational &
Environmental Medicine. 37(3):336—348:1995
8) Goldberg M, Kromhout H, Guenel P, Fletcher AC, Gerin M, Glass DC, Heederik D, Kauppinen T,
Ponti A. Job exposure matrices in industry. Int J Epi22(6): s10—s15;1993
9) Coughlin S, Chiazze L. Job—Exposure Matrices in epidemiologic research and Medical
Surveillance: Occupational Medicine 5(3)): 633—646:1990
P&, =guh o]gdd, AN — wFZuEg Ao A a4kl AE3] A 2001;11(2):161-168
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} (Seixas &, 1997)1D),
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poof

S

[e)
s

Ao ARE AAT BAwE e 24

h8s

3ltH(Plato ‘&, 1997).12) 9]

bofof

5]

W EZ L7 A5

e

3]7] 2001;11(2):161-168

o MA. B9l A

Ea

=g

3 A -

)
11) Seixas NS, Heyer NJ, Welp EA, Checkoway H. Quantification of Historical Dust Exposures in

10) &, =91t ©]

the diatomaceous Earth Industry: Analysis Occupational Hygiene 41(5):591—604:1997
12) Plato N, Gustavsson P, Krantz S. Assessment of Past Exposure to Man—Made Vitreous Fibers

Medicine,

of Industrial

in the Swedish Prefabricated House Industry: American Journal

32:349—354:1997
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25
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25
20
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1
1
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1
1
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13
17
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12
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35
36
30

13) =21 914883, http://www.ksoeh.org/hp/korea/sub/sub_03.htm (2012 18€¥ <)
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A2
1. A 3herargg

At ve #5e  AFE d#E e A (upstream,
producing)2t§ ¥ Bitel A5 ARS HA mel GAlste] st o
(downstream, refinery and marketing)2t4e=2 vz 4 At (Verma %=,
2001).15) sHFAFG S AT AARE AH|[ A AZA] o] 2= dAl whep ¢
7 Al (refining), 4% (distribution), ¥l (retail/marketing) 12|31 &
(remediation)®] Y] F-# o2 vm 4 vk sl = a7 Arstshatbg el

e ARs 4 & AU

A e (DR AAR A6 AFE 72 98E 3o TF 2 A
AgE AH 71E-, A, SH9 22 7x dAsE At AASY F
k=9l Y ZER(naphtha) & ©o]-&3ato] 2+ AF3etAlFS Al xsH €t

AFstetede Alss Aitete 3 AFY FoF 2 FF A5, T4
FARTE e AR T vhge B9 FHo R o]Fo]A Q. dRE
HFH HF AiEel o277HA] A&5AR1 setEd ~Ef (stream) 02 T4
o] dar, Z4E FR|e} Fo]x R o] FoXl HHAGS EHSRE Sy HA A
AARD AgzAstel e fF718A AT A(E)eEd Adde AAR
FA7F dE AS ke f7]EA AR w=EE IS Zal
AHH T 5, 2007).17)

Al Arstetabd 3 A FAALg el S deletal ErlolA= 3

X

T2 A= o)A A Akl 98%E AFAEHH, UH A 2%

&)

14) AR89 7Hgelt Ao WAIE, $EFHS A% B, 1ea ofABE, ok, 434, St
2, A=Ag, A, 3R, AzAY 5o 2 AF T AoFeR 499 g AFS Al
SLE] ==
T3

15) Verma, D.K., Johnson, D.M., Shaw, M.L.,Tombe, K.D. Benzene and total hydrocarbons exposures
in the downstream petroleum industries. Am.Ind. Hyg. Assoc. J., 2001; 62:176—194

16) Afsietitdolgt Gatel 2 MfAlEolv HArte~E Y8R st odd, 2, dal, EF
A5 712 FEs A o5 AluS Y8R st FETFA(FHrY), FEAFYE(ET2H,

), §Aa, 71EF Aste S 9 S ES AlFshs S T

17) H4F, 1Y, A7 eA] Hq8lshiby 2259 il wF A9k A, =94
s}38]%#] 2007;17(4):310—321



ARze] mA~ T FAERRA AR WAL dfek AATRE Tl
0.1~3% A% A=, 999 AA7PAZHE AAHE SHE, d8, &
di} o AFS FAY BN IAES sk ol A] wiAlel] o= A
T 9% (Verma®t Tombe, 1999).18)

ARdAde #AdAE2 ol s A7t Wil @ A4 2 deAdsrde 9
3 FA FR “Eﬂ‘i HAoe &3l =s5= 540 vk weEbd dwA

o

A AgAEe] 7]
e I ek
|F-o] A oF g}

& 5(2005)190] 2002 195H 2003d 2974 =l A-RrA A
g 3ol disiA 339 ==HIME @ 7 o A] 78k -2
TWA-P(0.009~ 0.105ppm) .= wj-¢ st o1} STEL—P(0.2~2.49ppm)+=
long term sample®] 10v} ©]% £& FFolAth GIAYEE benzene® o
Ay Hd=E5T2 dewatering(7]138FE 1:33.7ppm, At 1:99.8ppm) ©|
o,  draining (7]3FE:7.0ppm, At 1:19.6ppm), sampling(7] 3}
w:1.2ppm, A&EH:16.2ppm), L8] 3L manual gauging( 738 +:2.2ppm,
%9 +:15.0ppm) 5 ©] AT}

HAE 5(2007)20 ofgabdkzbo]l M 3kshile] 87 PAE o R
19961~2004d744 8] 7]& AYBASBEIAME HESIL, 9 A9EES
o2 WAl gk GAZE wEHIFE St SARIA FA A Al
of th3k MAXNE S = F 76070011, 1297) Al gEvto] HE=H S
© BEHERE HAFHATHE 2). AASAAE T G = F

5

A& 199730l sampling 2Fdol] ek 202 204

I
il

7l F33& ZA 7 full-shift Fr7pglto 2=
=8-S Hrista 918 Aol digk #eElvt

4
o

N

=

rlo
rl

.

22 OEE 32

18) Verma, D.K. and Tombe, K.D.. Measurement of Benzene in the Workplace and Its Evolution
Process, PartIl: Present Methods and Future Trends, Am. Ind. Htg. Assoc. J. 1999;60:48—56
19) HAE, widd, 1737, H97), A8, AR dF3AY AAAEY] fr)EAd tgk =& Uk

f&%’,‘}%‘ﬂ*ﬁfﬂﬂﬂ 2005 15(1):27-35
20) A<, B AFT7RdER] ARsealy SEAEY] WA wE duet ddd. a9
sk3] %] 2007;17(4):310-321
1) 1% SIS ol 19670 AABYe) 138 Ao 19600 S
FHUL, 10809 AANFANTA FEEFE Bl ARSLFANGS FH02 & b Melw
N2 AGH otk Fa UTAFOLE WD, HELD, AT, N
A, AN FIH A feeiiFe] F5& o7 k.

O



- 455

THr
il

B
il

Ho

o

A5 129709l of

o

T

=
R

%

T Z47F 15.1 ppm3} 20.77 ppm ©] At}

0.22 ppm)o]At}.

(e}

]

Ryx

B

S
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456" 3ISIS T OJpt FO] F4 U PIDY AUAT(I) FLEO] HetT ZHIAY

¥ 3. ZAA 87 A A AHEE WA w=EFE( 1996~2004, ¢
ppm)

Add | Azas | neww | aEa 22 2/t
A 3 0.24 0.45 0.108 0.131

B 1 0.01 0.01 0.010 0.01

C 7 0.03 0.09 0.003 0.29

D 21 0.49 1.30 0.040 10.45

E 11 0.30 0.44 0.091 1.42

F 4 0.66 2.75 0.015 6.50
G 9 0.30 0.52 0.030 1.92
H 73 0.19 0.62 0.003 5.46
A 129 0.22 0.74 0.003 10.45

A3} 71etE 72 0.98ppm, AEH AL 10.2 ppm oo, F

A A(E) =S JATHE 4).

2 FAde=E {3k Aol7k Ui
eN

gauging, overhaul, sampling &=



B2 ... 457
F 4. AT =F FES FREE A, 2002~2005 (2915 ppm)

45 ARF | JemE | a4EEE | Ax A
Analysis 6 0.353 0.610 0.101 2.270
Chemical make up 3 0.580 0.580 0.580 0.580
Cleaning 5 0.619 0.677 0.390 1.297
De—watering 15 33.717 99.731 1.636 741.093
Draining 4 6.989 19.633 0.300 38.876
Gauging 13 2.813 13.276 0.206 98.261
Overhaul 13 1.649 7.924 0.199 53.600
Routine check 23 0.103 0.243 0.006 0.567
Sampling 72 1.064 15.281 0.026 542.910
Top loading 145 0.824 1.289 0.023 12.651
Others 13 0.990 1.978 0.136 9.661
Total 312 0.982 10.185 0.006 741.093

FAE 5(2006)22)0] 20049 19 A AT A55314]E) B ¢
A 114705 FolA MRS AxzsAY ATk = g =)
8712 A4 (Field) T2AS gos WAl wH52S A Ao A
T 87 AE F 757 AE(86.2%)004 WiAle] AFHAI, WETEE 70
M AR F 4170 A F(58.6%)0 A wlAlo RN

0.0231 ppm(H$ ND ~1.0471)°o= dlZa o] 7]s+
ND~0.3162) 2t} fo]skAl =9keh(3E 5).

AV
i
i
32

22) FAE, olFA, AYY, AAE 37 F WS 29 F FRAUT) A AT B9
2 2006;16(4):356—363
23) WlAle: dvbH o Thsdk A AU da AlARoR ARREE, =ES dAle] 3
© ]

7 S e
ofFdhs Ao, AAlA ] FEolu Aae] AR AT A, FARS THORSH WA
M, EE 27PR B Y AZTAA A F PR OR AgFoRM weEHrHOSHA




458----StetE 20| 9t HY S g el YA _SEHES Wty ZSEI(AY
¥ 5. 7% WA =ZF5%(ppm)
A | SRAS | sEE | JsEeant W 9] pzk
& 87 0.0231 4.1286 ND~1.0471 | 0.036
) 2 70 0.0147 3.3931 ND~0.3162
3HA) 157 0.0189 3.8539 ND~1.0471
AL 5(2010)292 YZERE AMEete] wWlAlS AlFshe AFGE 2704
et =EFH Il wWlAlE=(LTEC)E 0.10(5.62)ppm °|lew, =F7
(8hr TWA)S %F3t= A7) 147402 AA Y 3.2%0|U. GA ==
E(STEC)E  0.03(5.89)ppmeolom, WAt =%7]F(STEL) 2345 E
7(1.9%)°] % A wZEFF5=(Area TWA)E 0.03(5.77)ppm ©] Ao,
=7 23 157F 47(2.4%) o) AT 6).
% 6. Aol A wWAAZ Al =FFE(H$]; ppm)
A A B A
LTEC N 115 87 202
AM=*SD 0.62+3.96 0.4140.77 0.53£3.02
GM(GSD) 0.05(6.81) 0.22(2.63) 0.10(5.62)
Range ND~42.12 0.02~5.55 ND~42.12
STEC N 67 76 143
AM=*SD 0.85+2.86 0.06£0.09 0.43+1.99
GM(GSD) 0.03(10.76) 0.04(2.57) 0.03(5.89)
Range ND~15.84 ND~0.59 ND~15.84
Area N 50 64 114
AMZESD 0.41+1.13 0.03£0.10 0.20%£0.77
GM(GSD) 0.07(7.64) 0.01(2.90) 0.03(5.77)
Range ND~6.30 ND~0.71 ND~6.30

LTEC(Long Term Exposure Concentration of personal samples)

2010;20(3):147~155
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el

STEC(Short Term Exposure Concentration of personal samples)
Area(Long Term Exposure Concentration of area samples)

N(Number of samples), AM(Arithmetic Mean), SD(Standard Deviation),
GM(Geometric Mean), GSD(Geometric Standard Deviation)

ZAAGAE WA eEs =S 7875 =(LTEC)= Shut Down(S/D) w7
0.13(5.90) ppm, Maintenance (M/T) @A 0.09(5.42) ppm, Start Up(S/U)
SAl 0.07(5.90) ppm o] ATH(FE 7). #AL] A7 Fw=E7]F=(8hr TWA) %
HA5= AF3tetolA S/D @A 674, M/T @A 77, S/UGA 1710] Z3}3}
ATk 3 GAZE 7 E A5 (STEC)E S/DYACA 2+2; 0.12(39.82)
ppm, M/TeHAlA Z+2F 0.03(4.72) DDmO]‘}iI S/UGAN A= =
FHoz Hrksk gtk dAeE7]|F(STEL) S 298tE ARASFE
S/D 3z, M/T 14, S/UdAM = gldth 28al AqeEs=s 7|8HE
S/D 0.06(7. 08) ppm, M/T 0.01(4. 03> ppm, S/U 0.03(4.81) ppmolaﬂ A
AAE T =

= PR

Al ol A wF 42101»1\# M/T 2 S/UANAM = w\/\/\q(ﬁ 7)

7. ORGSR GAE AAeEEwE
oA S/D M/T S/U A
LTEC |N 47 123 32 202
AM=+SD 0.46+0.83 0.3240.73 1.4247.43 0.53£3.02
GM(GSD) 0.13(5.90) 0.09(5.42) 0.07(5.90) 0.10(5.62)
Range ND~3.70 ND~5.55 ND~42.12 ND~42.12
STEC |N 9 133 1 143
AM=+SD 4.05+6.51 0.1940.86 0.15+0.15 0.43£1.99
GM(GSD) 0.12(39.82) 0.03(4.72) 0.15 0.03(5.89)
Range ND~15.84 ND~8.99 - ND~15.84
Area N 42 43 29 114
AM+SD 0.43+1.23 0.0540.10 0.1£0.17 0.240.77
GM(GSD) 0.06(7.08) 0.01(4.03) 0.03(4.81) 0.03(5.77)
Range ND~6.30 ND~0.49 ND~0.71 ND~6.30

LTEC(Long Term Exposure Concentration of personal samples)
STEC(Short Term Exposure Concentration of personal samples)
Area(Long Term Exposure Concentration of area samples)
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0

N(Number of samples), AM(Arithmetic Mean), SD(Standard Deviation),
GM(Geometric Mean), GSD(Geometric Standard Deviation)

AstA =™, At el S48 FVSgEES ZAAE AR FEEH
kst FHE gojEnk WAl HE o] Aol sAasol g IAAAE AHE
FEE FIsES FEeEda FEr Mustd 4o 952 AMgEn
THEE FE WYHoRE Y FUISFEEY EFEEA, T AAA
7FA 39 722 (COG: Coke Oven Gas)E A8 EFZ(TAR), Z73- CHLES
), 3, Fet 59 FAES AAksh 2255 das WS At
sk GAle= Aol 1754 Rolm v A= Af3ste] ofa] WAlS Alxsh=
AR Gol (21, 2010).260) Z2HFE ARESte] MlAlS AlxsE A 1

Mol 2 U w=E37HE 3 dyeA BTX 349 wWiAls=
TWA)E 0.12(6.94) ppm ©]3l, =ZF7]F=(8hr TWA)S Zdste A5
3271(7.3%)°)1 AT}, @A =352 (STEC)E 1.39(31.43) ppm ©|1aL, ©HA
7F=Z7]5(STEL) B 247 (11.2%)°] T}, PR R
(Area—TWA)E 0.16(3.26) ppm ©|Q3, =57|F 2H05E 47(2.4%)0]
ATH(IE 8).

2010;20(3):147~155
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¥ 8. AEg}tsto A dlAA ZA] %5 % (unit; ppm)
4 A eh3} 8}
LTEC N 238
AM=*SD 1.28+£9.16
GM(GSD) 0.12(6.94)
Range ND~137.03
STEC N 72
AM=SD 84.59+301.31
GM(GSD) 1.39(31.43)
Range ND~2,289.3
Area N 54
AM=*SD 0.36%£0.79
GM(GSD) 0.16(3.26)
Range ND~5.41

LTEC(Long Term Exposure Concentration of personal samples)
STEC(Short Term Exposure Concentration of personal samples)
Area(Long Term Exposure Concentration of area samples)

N(Number of samples), AM(Arithmetic Mean), SD(Standard Deviation),
GM(Geometric Mean), GSD(Geometric Standard Deviation)

HEFZH AQEAE HWAx=EFFEY 78 E=(LTEC)+=  Shut
Down(S/D) 0.09(6.52) ppm, Maintenance(M/T) 0.17(9.16) ppm, Start
Up(S/U) 0.09(3.90) ppm ©]ATh A5 weZ&7]5(8hr TWA) ZIAFE
S/D 117, M/T 197, S/U 2z71e]dt}. ©AIZE 7]8tH 5= (STEC)+= S/D%t
Alel A 8.14(41.14) ppm, M/TetAlOlA 0.84(25.20) ppm ©]%iL S/U A
AXE SAAE Fo FFo= el & AT GAF =&V (STEL) &
Z33E ARAFE Aessta s S/D 117, M/T 13730t} 1gla A
AwFFEE S/D 0.12(4.38) ppm, M/T 0.22(2.13)ppm, S/U 0.20(2.49)
ppm O|ATHE 9). =&F7F=(TLV-TWA)S Z3sl= AlgdsE S/D 27,
M/T 14, S/U 14 FolAH(E 9)(F&xL, 2010).27)

27) A2, FASE, ARk AAE, WEs], AFA, oA, A, FEE A
o A Hf 32 dEsiet] draAgls il
2010;20(3):147~155



462----3ist=20) Qlgh A S et eI H LAl SR HYu 2SI (A

7 S/D M/T S/U HA
LTEC |N 88 95 55 238
AM=£SD 0.55+1.32 2.59+14.38 0.21+0.32 1.2849.16
GM(GSD) 0.09(6.52) 0.17(9.16) 0.09(3.90) 0.12(6.94)
Range ND~7.30 ND~137.0 ND~1.57 ND~137.0
STEC |N 16 56 0 72
AM=£SD 118.34218.9 74.944322.0 - 84.59+301.31
GM(GSD) 8.14(41.14) 0.84(25.2) - 1.26(37.01)
Range ND~872.8 ND~2,289.3 - ND~2,289.3
Area N 24 12 18 54
AM=SD 0.44%+1.13 0.3+0.37 0.29£0.30 0.36£0.79
GM(GSD) 0.12(4.38) 0.22(2.13) 0.20(2.49) 0.16(3.26)
Range ND~5.41 0.08~1.43 0.05~1.27 ND~5.41
3. Ffr&

= EoF agla 3 gir)ol] xS Al
=9 5 Qo 7HEY ®HA 3 A
o 0 T

WAZMA] =%&2 4 At (Kullman

).
2000)29& 1997l 77 FHAE AR §7] F BTEXY
29 7149 bulkEs AFH S BTEXS TAHE ZAEIGH. TWA 5
e AMeIa g AL, wiAle]l H 0.089 ppmolA 0.176 ppm ©]%it}.
A MAANFES AAARE, 74705 1719 A 8olA wAle &
7F ACGIH x=%7]% 0.5 ppm= Z#Hsth. 7FEd bulkAls We] 47 H

O>~

it

28) Kullman, G.J., Hill, R.A.. Indoor Air Quality Affected by Abandoned Gasoline Tanks. Appl. Occup.
Environ. Hyg. 5:36—37(1990).

29) 4wl st A S A Fha vl A f71SRHE wEel A3 AT = AR
A3ks]#] 2000; 10(1): 58—73



HE2 ... 463
= Al 1.8~5%01%lth. TWAS =7 AAARAAE 0.003~0.2
ppm, A GAEE 0.004~0.57 ppmo]ATHIE 10).

E 10, FfraE WAl NUEE v

2 R R

THE /\]7};;—’% TWA (ppm) /\]IE:'—’F TWA(ppm) (Volumev‘%‘j)

A 7 0.089(0.003~0.20) 7 0.023(0.004~0.068) 3.2(3.9)

B 3 0.075(0.070~0.08) 4 0.012(0.006~0.022) 2.4(2.9)

C 6 0.180(0.140~0.19) 10 0.190(0.084~0.570) 3.2(3.9)

D 1 0.16 5 0.190(0.140~0.310) 4.9(5.9)

E 5 0.120(0.100~0.14) 5 0.097(0.085~0.120) 1.8(2.1)

F 5 0.130(0.070~0.19) 7 0.070(0.035~0.150) 3.6(4.4)

G 3 0.150(0.110~0.19) 6 0.065(0.036~0.110) 2.1(2.5)

A 30 0.860 44 0.120 -

T adA dAle] mEPoRE FRAAA ASAGY AR IFUFAES
stAl S, A AL wEE S8 T, ASAGHAANA AsA F
Al T 2 FRA EH 5E E Atk o] T FREXEde =EdE F
A= 7P 2 8 Fi 5 Sl 9 A9 o o] w AEak AR
BT EstEo] e WAl F7] A F8 wF 89lo] H Ak

T e I AFedA AR FRa delA e §7] F BTEXY sk,

A o= YERTE o& T F G A A

=A% Ao| ofUet FH7] ZAH A =43

30) Aok FR4 ¥ EEuHdxe] fuAy

1995



BEHQ QLA oE &4 4, A (e 14, Tehrlel Qg 2
9 Ql7h Atk QAT g BB wBHL glom, Yol
& %

S AT Ay A7IE AAEa 9= 30270
J W o]

A AhArel 718" 0.1 ppmeller, A4S FF
") §, 2009).32)

oA w} 2~ E 12k o 239 3HA|

N| GM(GSD) N| GM(GSD) N| GM(GSD) N| GM(GSD) N| GM(GSD)

wlAl | 17 0.09(4.60) | 16| 0.1(2.22) | — - - - 33| 0.09(3.35)

ol
>,
fols

Iy
-
©
©
>
%
N
flo
—
©
©
>
rL
=
S
o
o,
N

199 #98 F718A AT

[}
= AAFEHEe TVl WA s=E FAbste] 718kt 0.25 ppm(0.02~

3278 Aksizgell

& 4 2
AFAIE wEFES Wedd. 9Ae FAEE 55, v

odotAglo] Eollar, 18] MFAHES oliaZzrAddE MW, 2-FEZ
=

AR, ArER FolRal, el ARl Ave] e B, WE

31) WA, 1914, &FE. 4 dAY SEAY f718A B AE wFd #g AT SHAEIA
1998;13(2):66-71.

32) A9, 485, A9 TARY] EFRTI8A wE2 Qg AT 2 A EoE A 918
34| 2009;19(3):270~279

33) WE, AEE dgdH. WAl =F Z2xe] AESH TYUHY  AFERAMO LT
S—phenylmercapturic Acidell ¥3F A7t =2k A 83] 2] 1996; 6(2):272—280

34) HEZ, AR, b, Aard. A o) AAY L2 £ fU8A =Esk. A
A Ayerel A 1997; 7(1):66-80
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el

2
i)
X

=, olEobAH o] E

ol ;&

th zepulof Q1 APl A AREE AL Q=
Fa Aoz uunn A 478 4y %
A Aoz WA (Greenburg 5, 1939).35) 1
3k FalAdo] Eelwl olF 1gku|ol QoA A

o2
o}, A1 A4 (1993)36) 1eH]o} <] F o }%QE

o
be 2o
NN

o MM X

u

= -
_n
e

2 o\
o 4
l‘l(‘

Rl X oot
o 2o

o
=
|l %
]

=2

r_l.:

e

|

)

I el
AFEE B e
71849 R 2 relat, utglel WEhe, o|ghg, n—d
OMAE, AZFREAAE, Lol B E, oldolAE o] E, TeolAHolE, H

AzsnolAHolE 5 Be Aol Ty drka stk

fr =2 9

L T
Pl

rlo

N
m&

o

-
a_

M g0

_H
=
JQL

=N 5(2004)300] 37) AsAF Tl tigh 1995d~2003741H7] 2
SAB58A47 EAoA 27 AsAF el = 1995~200148H7] 5 &7
T2 2 E ko iAol HEHAT WA AEEL 1995~19974
22.6% (=M%= 0.04~2.67 ppm)o]iL, 20004~2001%4 7|17+l = 6.8% (&
A%F~1.1786 ppm)olSlth. WAle] HEFHE= THLS =4, 29 4 FHFx
Aot o2 & /| A= 200174~ 2003 7HA] AFA A Al
AHEH Aol FIAT(E 12).

PR 1995~1997 | 2000’4~ | 2001~ | HHx=Es% : ?1%74‘1
(3yrs) 2001(4) 2003 (ppm) AEAF/S5HAT
A 22.6% - - 0.04~2.67 38/168
- 6.8% - trace~1.1786 21/307
C - - 0 ND 0/189

35) Greenburg L, Mayers MR, Goldwater L, et al. Benzen(Benzol) poisoing in the rotogravure
printing industry in New York City. J Ind Hyg Tox 1939;21(8):395-420

36) AlAG. epulol Aol 2 V), Mg, 71Ed. 1993

37)  emAl,  olgd  ABR MY  AUBAEAA} BN AT ITVYANG
2].2004;14(3):233—-242




99 E(2005) Es8)o] AFA A Ak Fi A2 957 ARdgel dig
2003 3% einty] Ad@AdSgd QA 2270 FAANA FU18AE SH
& T4 137 g4 em, WAls Sgste] Bud g2 (I

6. =&z

X

o, 471499 48 17184 FASs

o]
FAFEe] 75 WAl s%+ 7lstE e 0.31ppm (0.02~3.26ppm) ©]

2) =8 47|
SR 8449 Ath(thiner)s AWF GERL, BHIGEFLA, o~
B, AEA, 22

A, Wgo] AREAEMIBK), AE2ELEHOAH O E So] £3 AZEH+=
o) =

2
i

e & , 1998).40 AvE v=F ARgstar gl
Az, 249, A5 A Solut
19910 714% 524D gas chromatography® Abg3ste] 17709 2lusE

Ketone, Acetone Z}7Z} 35.3%, Methylethylketone> 23.5%, Isopropyl
alcohol, n—Hexane& 217} 17.6%, styrene, Ethylacetatex= Z+Z} 11.8%°]%d
o, WAl AEC digh Has fIth WY $4292 19984 Ay 108F

38) WAE, o]dE, ol TY AFAA AFAt HE ARYY T AAA A Aok A4
Ak 9 A 8H8] %], 2005;15(2):90—103

398 E, AEE dedy. wd = 2R AR mUEHy  AxRAe 9%
S—phenylmercapturic Acidl] ¥#8F - Ak 91483 2] 1996; 6(2):272-280

40) Wi, o]ds {4 $Elviel A SEARY §718A F2e w3k AT Akl sts| A
1998; 8(1):88—94

ADNAFE, 9 o, A =3EAA
37 1991; 1(1): 8-15

42) 9g, &F2, 24o), Ao, vl AMEEE A Avhe] AR ek A dhAl
ASIA8E3] %] 1998; 8(1):105—-114

oH

7% BEGI1EA BE BA0 i 2AIT FRASI9 A
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Rl

= TRt A FEFS ZARsEH 1087 Ay T 870(7.4%) 00l A Al
o] AEHAJTI At AFFT 54L& 199990 7+ AF o =FAA, ¥
JNE Asuigt <=2, AfAdaEo] Ad@GelA ARG Ay 807KE F
Aste] GRS AETEFS B4t AYedE Al HEE2 a5%
&, A A ZbzE 20% ol HEHAAL, AA Ad Foll 10%0]

2 &4 Ay AE ANAHE=A7(%)
Electronic painting 17 3(17.6)
Car repair spray 47 -
Furniture spray 4 —
Printing 7 -
Metal printing 9 2(22.2)
Automobile spray 16 -
Paint mixing 18 2(11.1)
Adhesive 5 1(20.0)
Total 80 8(10.0)

AEA 5(1999)40L2 57 2AFANA HT st = FHAE, A, 4
shAl AlFel dis] GC-MS A4 3 F2 Fdste 77184 2 xylene
(HAE=E 60%, Ht T 67.1%)0]Atk. o]l toluene, isopropanol, 2—
methoxypropanol, 2—methoxypropyl acetate, methylisobutyl ketone 5| 5
2= AEYY, 2—methoxyethanol(2—ME), 2—ethoxy ethanol(2—EE),
2—ethoxyethyl acetate(2—EEA), trimethyl benzene % Y& A&l shf
Hof ot WAl HEo Wi Hie T

2001del] Ak R4g w8 Foll 843 84 4

off

e L

X
=2
=
ol
o
&
-
ox
ox

43) 1B 0AZHAATAE AFREE AlUS Ethylene Glycol Ethers® FAAE 2 w=237}3
9|83 7] 1999;9(1):112—124

44) AN&H-01F8 2AYY] £ AYA HFele EEFE FaEd AR #e A A 9 AE 3
2] 1999;9(1):156—172

&
>

ful



468 ---siet= 2o 2et HY S Y 2|2 E JfUAR() SEES HYL ZH7|AY

e TARRE oA dAle HEHA Fskth. 784 ERolAE toluene,
xylene, ethyl benzene, ethyl methyl benzene, trimethyl benzene, ethyl
acetate, butyl acetate, methyl isobutyl ketone, Z2—ethoxy ethanol,
2—ethoxyethyl acetate, toluene—2,4—diisocianate(2,4 TDI)7} FAAAE O =2
Uelsko $8A Zgo|A = 2-butoxyethanol, 2—heptanone©] &% #A
O 2 YEPHTHHLE 5, 2001).45)

200230l AbEARg =8 BM Al 470 3]ARe] 707) AlEOl ek AL
ato] WAlS 0.1%°1% 3HFdF AFS TAEA Fokont, n"F FHiakal
T AT AA 70 AR F 10%0 TN AESeH, diEme W
1.8~74.7 ppm ©]3it}. Hlzlo]
stetad AAlTg e S AE
g gl wlAlo] w|F
).46)

2006 (A9 )40 o 874AF 41F9] AUE AT 7;134 45(9.76 %)l
A wllAlo] HEE AL, = 0.25~1.18% AL O 2 0.55%°]10h
(3 14, 6). Y FFEEE olF°] <deAA &2 AT Ax3JALA A
Zd oud AH(0.72%)7F Felvetel A Hlad dir|dow Q1Y = Alx
S| Abo A Az o] FAl AH(0.39%)Ht ¥ A AEEATH

it

Ir >
ke xo o

w27k Ao
52 TR AF

(el ¥4 5, 2003

o
odt
I
oo
2
A=A )
AU
£om
32

i 14, AV T WA= =AM 9

1991 1998 1999 2002 2006
(%5 5 (Mg 5) | (HFF ) | (o)A ) | (A9 B)
FIEd]
. 0/17 8/108(7.4%) | 8/80(10%) | 7/70(10%) | 4/41(9.8%)
HEAE
S - 0.1~56.7% <0/1% 0.3~1.2%
45) PLE), AFA, 2A8%, AR, A&, ofA 78 =8 S84 wn fld wae #e
ATAER B4E BRE $A0). BN 2001 11(1):17-25

46) oldA, A, A4, LA, o] &5, =R AL MSDS AlF|Ado| et AT dHatd H A e
). 2003;13(3): 261 272

1) 459, A5, AL 9% AT, A7, olgd F45, Med, A, 49 2w
FA,308, BAeA] BuEE AU (Thiner)®] 74 4% % W4 5 9% 54830 g

[eJe)
,TE sl
F3 A AR AT B AF Sk 98 EkE] ] 2006; 16(4) 314—324




\
Ir

A
# < G 20F00A 108%744] WSl 2 Holvh
A RE WAl HAENEE 7.4%, 10.0%, 9.8%1Ath AW 448 & Al
9] = W =(1998W) o] AT M =& 56.7%7HA o|lon, o] &
(2003)0] A-saf AzGANA AHEHE AUE ddem 24 g

o
,
rﬁ‘“
o

£ 15, BRI WAl Fiol B T 2
azaz | HELE Fo AEAR LR
&AM HEES EFA 764%, AHAA
1991 =28 | 70.6%, Methylisobuty Ketone, Acetone Z+z}
(HFZE Ak 35.3%, Methylethylketone< 23.5%, Isopropyl e
=) 17% alcohol, n—Hexane2 Z+Z} 17.6%, styrene,
Ethylacetate:= Z+2} 11.8%
1998 At
(Hﬂf‘ﬂ 108% - 8(7.8%)
)
1999 /I\Jj - 8(10.0%)
30F
A==t | 84 ¢ toluene, xylene, ethyl benzene, ethyl
2001 H4Q methyl benzene, trimethyl benzene, ethyl
(AL a5 acetate, butyl acetate, methyl isobutyl B
L_C_L) (84 | ketone, 2—ethoxy ethanol, 2—ethoxyethyl
° & acetate, toluene—2,4—diisocianate(2,4 TDI)
F84) | 84 : 2—butoxyethanol, 2—heptanone
PARSIEN 7N A B
9002 l%:%’_o A4, EduEnal, ogdal, 55, o€ | (0.1% 7
(o] aA 8 A A HEuAl, g emisl, FaolMeHolE, o | THHAE
T A | BOHAEIOIE, 2—clSA et H ol E (AR | (5
° BHolAHO|E) & 1.8~74.7
707N
ppm)
200 Ay — . =
Casr | i | IR M TR 2 AR A 6% 2] o)
) 41%
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2 739 A4,
U

WAle] AHA O AgEA gl

<l

55 T
2001).48)

4
7] T ol A

boh 2 Al ALgE e

d|

2=
S

22 A8EA

3L
o

E BRI 2 493

L=
o,

o] Bis (=

A

A\
(ay

+ AX Y (4m>5m) ]

BA] 9 (4~8m*x5~10m)©]
CA Y (8~24m><10~35m)©]

E=7b gkekd. Pit= 5B Al whef

104.7ppb(19.0~210.0pph),

60.0ppb(14.2~

132.5ppb),

ZEATH(E 169 17).

4.0ppb(2.6~6.4ppb) .2 A

o)

e

N o
N2 Slo o
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el

3E 17 FEREAAA FATEFYH gl e WAs =S4
v Central area(4 x 5 m) ; |Peripheral area(4~24 x 5~35 m) ;
ear
av. conc.(ppb) av. conc.(ppb)
1st 19 (n=9) 18 (n=3)
2000 2nd 21 (n=2) 132 (n=4)
3rd) 85 (n=2) 33 (n=4)
1st 77 (n=2) 17 (n=10)
2001
2nd N.D (n=1) 4 (n=4)
1st 96 =9 62 =5
2002 | (n=9) (n=5)
2nd) 6 (n=5) 22 (n=5)
1st N.D (n=8) N.D (n=3)
2003
2nd 45 (n=5) N.D (n=5)
1st 124 (n=5) 41 (n=5)
2004
2nd 16 (n=5) N.D (=5)
n; 54 35
A 0 & A, oA, oA, AT, FRFAGolAe] WAl WY Fgel] #3
AT Ak I EE] A 2006;16(1)
8. At zg A
B E] 5 (199119 1990d 39RE 997HA oF 7/ AwA A
o el AHEEE WA S5ERS tew BeE 71840 AR
A (A&,

< ZteAaEntEagE BAY 2AE Ay AA-ged FEAYE
SHE, 1)) AT AH(C.R System, P.U System)ol +7]€A Tolune, MEK,
C—Hexane, N—Hexane, C—Hexanone, MCP, DMF, EA, Aceton®| % ]
Ao, o]F Tolune, MBK7} AAZAY T4 T 89.18% o] A3+
L, WlAlE AEEA eokth WA 5(1995)5000] 1993 99 24UFE &

d 10¥ 2097bA tidA el 9118 HHAA S AHE-Sh= 570 /ﬂ%}xﬂifﬁﬂu

19) W8], BE, oAl AwAEAAA AHEE Al B AT BRI A 1991;
1(2): 200—213

50) B, A 290, JEE AR G Ao W A4 - %R 2adhe ¥
FHo18A E2ea AR . G984 1995 5(1): 48-58

\I



22Ag gao

2 43AE 94 E R 489 A%EE, 47
Ag AFeA ot Bl sl 49 s TRA 4998 NS
2ol iste] A48 F BEG718A A Avol A WA= o)

SFATH(3E 18).

318 A x A 5784 = EEE

7] -&A A e R =ET
=74 89.86+56.20 40.23+47.21
el al 26.51£26.60 8.03%8.99
Ato| 2 el Atk 20.95+19.91 11.99+2.86
U222 v e 65.88+53.51 9.01%1.60
o eolA H E 9.4745.94 1.98+0.50
g g 7= 1.19£0.17 1.47+0.50

9. €74 X9 Ealit=E

Ahaq s s FEGYAD YasE o] 2old, dske moy
S YT FUE FAFAD B 9 PAFFUNIOE PojAE B

2] 93k d (polyvinyl chloride, ©]3tPVCEFsH), Zgol g @ (polyethylene, ©]
SIPETHS), =2 2= ¥l (polystyrene, olstpsetel), oz =g+
(polypropylene, ©]3}PPe}g}l), Z]7}R Y| o] E (polycarbonate, ©|3tPCE}EH),
ABS <A (acrylonitrile butadiene styrene, ©]3} ABS#}+sh) o] A&+
S, 2003).5DA7IAA SA o= styrene, acrylonitrile, butadiene, vinyl
chloride monomer ¢ %3] FalEda WHEZHI A FelEdo] Bol )
o 20070l oA T52& AR ARESteE d7FARAd A 65 (PP,
LDPE(low density polyethylene), PVC, ABS, PS, PC)3} #l4f3tst 54 1%

51) A&, 489, AR, AR uBxsleta) g, FASIAL 2003.(21-25%, 379—-407%)
52) o]BA, ZAF, A3 AAE 0153 AN, i X gk B4 2 fejg B sl
39|88 2] 2007;17(4):322—334
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=% FA(thermogravimetric analysis)¥ HAEAL A,
&

[e=]
PVCe} Alatatetzdold HAlE HEsklth

10. A&

A F8 FalAqAd Al E-gul SZyE= 90%0l o]l AHA £
HEQ o & Bala (AW f, 1994)53), AFAEHE Fo g3 A RS
e 2e wEH7F Bas A Hol AR HJATH(IE 19) (=91 20015 Jo &
Kim, 2001; GA4, 2005).54) $-gve} 90%0]/de] MELolA de A8 F
ol 47FA] F7F2o AF5A SWMEZES dH oA FAse] A3 Ay 1809F
o BalAh E4E wEE F Ao, oF AiEe] < H EAE of
83%21 150 oFo)3lt}l. AFo] 3elw 15099F¢ &4 ¥ w55, ACGIH,

NIOSH, DFG%lA 3&7]5o] AAE e EHL 5Fol%en, o&
n—octane, xylene, n—nonane, trimethy— Ibenzene, naphthalene©] 1 tH(* A
A 5, 2003).55)

¥ 19, HI A BoA] WA shek

AT} A1 7] Al g TN T WA v
Jo & Kim 2001 0.01~0.02% 3 3.7ppb(A <)
=gvk = 2001 ND~1.28% 1.43ppm(7Hel, GM)
FAA T 2003 ND -
AAA F 2005 ND ND

53) &t AEEA D g A P AEEEA T 1994
54) =%, A7IH, B, BAA. dRAEAY F718A #e A" 2 3U]F =EFkel A A
Akl $1A88ks]#] 2001;11(1):70-77
Jo, Wan—Kuen and Sung—Hwan Kim. Wokers expsoure to aromatic volitile organic

compounds in dry cleaning stores. Am. Ind. Hyg. Assoc. J. 2001;62:466—471
AA A, o] Fg, oW, o|UF. HFA EHEE A&se MEa FdAe =EH 7t g
B
83 %] 2005;15(1):19-26
55) AAG, o|Fg, o[, AEA, WAA, olAN, AYE =EFE A8 AW ASLE e
WE e, SIS 2008113(1):74-81

b
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4

Uz A44AE sstEd #4o] Fa3 dFAT(E 21, 22)
# 21 AgAe WAl =EF5%=(49]; ppm)
A Mean (min, max)
A. fine chemistry laboratory(university) 0.23(0.08, 0.39)
B. materials chemistry laboratory(university) 0.01(-)
C. characterization research center 0.01(—-)
D. materials analysis research center 0.01(—)
E. chemoinformatics laboratory 0.01(—)
F. environmental chemical analysis laboratory 0.01(—)
0.05(0.01, 0.39)
322, @9 AHFE WA GAE =555 (SREC) (Y95 ppm)
EAR=S Mean (min, max)

rinsing(washing the laboratory glassware with some
chemicals)

0.20(0.01, 0.58)

synth'ems(produ'cmg a compognd by a chemical 0.20(0.01, 0.22)
reaction from simpler raw materials)

rgﬁgemgnt(refmmg or purifying a substance by 0.69(0.01, 2.20)
distillation)

evaporat}on.(applymg heat to change some chemicals 0.23(0.01, 0.45)
from a liquid to a gas)

extraction(extracting one material from another one

by washing with a solvent to remove adsorbed 0.04(0.01, 0.27)
materials from an adsorbent)

othersr(ecrystallization, filtering, bottling off solvents) 0.01(—)

Total 0.20(0.01, 2.20)
A&
WA Shbel How s Agw ¥4 9 AF(EE )& 02 sl
o APER S WA wFel U AR-wFYEYLTHS BER
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Nelson DI. Health and safety training for underground storage tank
removal. Appl. Occup. Environ. Hyg. : 1015—-1019(1991).

Sherwood RJ Benzene the interpretation of monitoring results. Ann
Occup
Hyg. 15:409—-421(1972b)
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