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20043 et APTEQ 199 golm I FoAA #Hol M =2
= AA A (A, 2005). HFe] EHAAN HPH g2lo] A=
ol AT HlZo FAAA 15%, HZAAM 5% FEEh HIdYHon
(Doll 5, 1981), B} © HZdl= '%HﬂHAE%,ﬁHﬂHAZ%AJHOlQﬁA
#HEF o] AT B usH Y (Steenland T, 1996). = AAMARAATYH
(NIOSH)el M= w9 wid o Abgabs 509 W 5 oF 4%<1 29 1 @57} A
 dAdol % A ez FHATH(Fine, 1997). 53], #H 2 10%, 342
21-27%, AAFIFL 100%7F Pl 3 T} A2 FAHARSG. HYEe M
T8 dUdL2 Fholgtn @ <HA JIAT FJB/AANAMY FHT =22 @
°F T2 FAF4 EFHoRE &3t HES WAXNIG. ey A3 &
oy IF, AFd 2 FHF Ao], dATITEY o IAEY Fol v=H o
27] W& v=59 TA AFHeZ Hluste e Frt ey, NIOSHe| ¢
T A FHA = HPAYS FANUE W dBT FEYASTE 103,5717
F=TIETITET, 2005)22 o|F AP ¢z FHHA= F= 7 A 72
4% 41427 AHxoln HULY A¥T LAATFE BOUBRTTIETFER
2005)0]a o]F 10%% 1,361% AH=7F HPYAP #HLelztn FFE & Aok =F,
2000Ld¢ FU F & AFEA 59,0208 (5 A, 2001)F 7HE AA FL 4% 2,400
A7t AYddds AMgstdr FAE 4 den HY AgAr 116068 F
10%% 1,100% A=7F AYA #Hdol A Agez FAHE & AH@BET 5
2001).
HAAY 2g 53], JAA &9 B 2R dAd A¥HA IFES FA H
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A 2 FHAA stellA L7 HJZZAEE AT P42 T o] A=
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Aol @ Ee oldg, uH F7 59 FAAHQ] FHol Sk o
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W) =9 A7EY

1950 @t 7} A] ‘7 A](surveillance) 2l= ©oje d# FFERAAIGAA =7]
Aes A4 Az 2AT AL 2Hos @R AAAY AEL WA
(monitoring)"the Lo ZRE ARRHIUT 2y vw A 9 oHAdE
(Centers for Disease Control and Prevention; CDC)ol| A FFHARAE 'F
FRANAES AL AW -Wrsed BeA Bed A% ARE AXH- A
Aoz &3 B4 45T o}ee FuE Lojob s AFSolA Ae)F
A3 BF3e AR A oF IFTEAPAE BHARA W F
2% e gEwgoh

53, AYRAS AAAE AYY S B4 Ao F LA A

A LAY A, FFQA HEE HFo RN AEE FAMEH AT AT
AP S ol AP T L2l gk AdFE AF3= 7S
%l o](Baker 5,1989; Klaucke 5,1988) XA Zox= ZPAZE AT 88

A A2 BHez HA AYE Foprtn Aok
AP ZAAATE ZF ZFoF vFH TS THLE 959 @
e AvEd &3 Zn.

5o AUy AAAA

NE FRRAN S e AGWBAAA olfe] APPRE Adoze
NIOSHO| A o3t AW ZAAAE &3t Utk NIOSHOA A& o
2 gygsi=  FdA #HZE  ZAA AR A (Work-Related  Lung
Disease(WoRLD) Surveillance Report)= the Association of Occupational and
Environmental Clinics (AOEC), the Bureau of Labor Statistics (BLS;=% %7
o] AbA 2 AW EAE o]&3F ZAAA), CDC, the Department of
Labor (DOL), the Mine Safety and Health Administration (MSHA), the
National Center for Health Statistics (NCHS), NIOSH, OSHA, the Social
Security Administration (SSA), and the United States Bureau of Census
(BOQ) 5 T AAAAY 7|#e 2Ry e AT, AE4 A4, 3
d4 HY T I AdAH 2857 28 AP ARE FHEHA AASAL



AT
obff Ee 19994 wlF ¥ FoA AT FHe HAAE, AFE vHAG
E (proportional motality ratio)Z A1 AHo|tHE 1, & 2).

192 Agte) AP vlE AR 1999

Lung cancer: Proportionate mortality ratio (PMR) adjusted for age, sex, and race by usual occupation,
U.S. residents age 15 and over, selected states, 1999
Number 95% Confidence Interval
COC Occupation of Deaths PMR LCL UCL
205  Health record technologists and technicians 5 3.13 1.01 7.32
646  Lay-out workers 13 2.50 1.33 4.28
636 Precision assemblers, metal 14 2.40 1.31 4.02
459  Attendants, amusement and recreation facilities 48 1.73 1.27 2.30
614 Dirillers, oil well 18 1.71 1.01 2.69
556  Supervisors: painters, paperhangers, and plasterers 30 1.52 1.03 2.18
029  Buyers, wholesale and retail trade except farm products 38 1.47 1.04 2.01
435  Waiters and waitresses 258 1.43 1.26 1.62
756  Mixing and blending machine operators 48 1.42 1.04 1.88
534 Heating, air conditioning, and refrigeration mechanics 57 1.41 1.08 1.84
469  Personal service occupations, n.e.c. 54 1.40 1.06 1.84
683  Electrical and electronic equipment assemblers 90 1.37 1.11 1.70
823  Railroad conductors and yardmasters 58 1.36 1.04 1.77
689  Inspectors, testers, and graders 54 1.35 1.02 1.78
518  Industrial machinery repairers 205 1.31 1.14 1.50
544 Millwrights 64 1.29 1.01 1.66
653  Sheet metal workers 83 1.29 1.03 1.61
616  Mining machine operators 317 1.27 1.13 1.42
579  Painters, construction and maintenance 227 1.26 1.10 1.44
503  Supervisors, mechanics and repairers 113 1.25 1.04 1.51
458  Hairdressers and cosmetologists 190 1.25 1.08 1.44
633 Supervisors, production occupations 632 1.24 1.14 1.34
585 Plumbers, pipefitters, and steamfitters 240 1.21 1.07 1.38
337  Bookkeepers, accounting, and auditing clerks 343 1.21 1.09 1.35
783 Welders and cutters 253 1.21 1.07 1.37
575  Electricians 307 1.20 1.08 1.35
844  Operating engineers 241 1.18 1.04 1.34
869  Construction laborers 557 1.17 1.08 1.28
804  Truck drivers 1,258 1.16 1.10 1.23
505  Automobile mechanics 364 1.15 1.03 1.27
567  Carpenters 588 1.15 1.06 1.24
905  Military occupations 591 1.14 1.06 1.24
785  Assemblers 345 1.12 1.00 1.24
453 Janitors and cleaners 756 1.12 1.04 1.20
019  Managers and administrators, n.e.c. 2,074 1.09 1.04 1.13
COC - Census Occupation Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit
NOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states.
SOURCE: National Center for Health Statistics multiple cause of death data.




2 v= Ht AAE Bl EANEE,1999

Lung cancer: Proportionate mortality ratio (PMR) adjusted for age, sex, and race by usual industry,
U.S. residents age 15 and over, selected states, 1999
Number 95% Confidence Intervall

CIC Industry of Deaths PMR LCL UCL
801 Bowling alleys, billiard and pool parlors 19 1.80 1.08 2.81
371 Scientific and controlling instruments 55 1.42 1.08 1.86
360 Ship and boat building and repairing 84 1.32 1.06 1.65
472  Not specified utilities 63 1.31 1.02 1.70
772 Beauty shops 211 1.30 1.14 1.49
130 Tobacco manufactures 95 1.30 1.06 1.60
271 TIron and steel foundries 90 1.29 1.05 1.60
041 Coal mining 327 1.25 1.12 1.39
802 Miscellaneous entertainment and recreation services 251 1.22 1.07 1.38
351 Motor vehicles and motor vehicle equipment 493 1.21 1.11 1.33
410 Trucking service 1,004 1.21 1.14 1.29
682 Miscellancous retail stores 142 1.20 1.02 1.42
282 Fabricated structural metal products 124 1.20 1.00 1.44
172 Printing, publishing, and allied industries, except newspapers 270 1.19 1.06 1.35
060 Construction 3,336 1.19 1.15 1.23
641 Eating and drinking places 907 1.16 1.08 1.23
942 Military 680 1.14 1.06 1.23
751 Automotive repair and related services 452 1.14 1.04 1.25
400 Railroads 385 1.12 1.01 1.23
392 Not specified manufacturing industries 782 1.11 1.03 1.19

CIC - Census Industry Code n.e.c. - not elsewhere classified LCL - lower confidence limit UCL - upper confidence limit

INOTE: See appendices for source description, methods, and ICD codes, industry and occupation codes, and list of selected states.

SOURCE: National Center for Health Statistics multiple cause of death data.

AP A ZHA) A A 21 NOMS(National Occupational Mortality Surveillance)
£ 196839 A)Fsted A 2870F7F Fdst =, National Center for
Health Statistics(NCHS)o|A] w3 AlgAEE F=Fste] E43th AL
ICD AAE 7£Lo2 EFA olg2A 7€ ASE EWE AMERSE, A}
BE, Jd¥EY AMEE, 2H(industry)/ 2 (Occupation), AF, &, 71AA}L
T, 719% Apggl NG £ 3 & HAHA Hd dATHE
ICD-10 ZgH Eolt.
3 3 NOMS(National Occupational Mortality Surveillance)?] #H ¢t ICD-10 codes

| =
=

Condition
(as defined for
NORM

ICDA-8 (1968-1978)

ICD-9 (1979-1998)

ICD-10 (1999-Present)

Rubrics

Codes
ICDA-8 data are

Rubrics

[Codes|

Rubrics

Codes|
Malignant

Lung Cancer

not included in NORMS

Malignant neoplasm
of trachea,
bronchus, and lung

162

Trachea
Main bronchus

Upper lobe, bronchus or
lung

Middle lobe, bronchus or
lung

Lower lobe, bronchus or
lung

Other parts of bronchus or
lung

Bronchus and lung,
unspecified

neoplasm of trachea ﬁ

C 34|

Malignant
neoplasm of
bronchus and lung

Main bronchus

Upper lobe, bronchus or
lung

Middle lobe, bronchus or
lung

Lower lobe, bronchus or
lung

Overlapping lesion of
bronchus and lung

Bronchus or lung,
unspecified




v ZoAe ZAAA D AAASEES FHES] NIOSH| A Worker Health
< dbzbela Utk 20004 50 o]o] HZ 2004 Eo & EIhE o

1970 o] & ml5 222 A R ARG E S WEiSolg #Fsta gl
AFAME AFAERA ZAAAZE THTE - AP ded 2R A
ol & A&7t AAHA Estn o] Fol TEFH ol FTHAA FAIZEI
e Z71HQ AY & F£¥stn JTHNIOSH,2001). FF4 A3 A, 7]
5, Buge] #AZ dA e FAAAZZI ] AEES HH38] FHHA

(tracking) &3t3 Ao+ AFHS 7HA3 Jdoka Hrbsta Qo] SRSt A
g AARE AT olHF AL FHT & U Weto]l nHHIT Yok

Tacking Occupational Injuries, illness, and Hazard: The NIOSH
Surveillance Strategic Planol|A] A58 v|=9] HT AJAHZE 729 A
A EEE e o] Asta ATHNIOSH, 2001). (1) PP 2A3, &4, 93

g dwarIgiste] @ ALelM A R AR S AWNAY (2 F
A Q4% S BE 27 A9RAE BAF Qs 598 Ao
AQ 283 A9, SEP AT 1§ TR @Dl
o ( ) AHRF, 28, ARATAA Adste BAA A94 A
A9 6) A9 BN FRANE AT7E ST

2

d=9] Agw HAAA

Fd59 J94 J7IEAE FAAAZE 1989d HSES] A Astel] F5%
3o} AFelste] 23] 7FEE SWORD(Surveillance of Work-related
Occupational Respiratory Dieseases)”} tiE & o|t}. z7]|d= FHUNIH AE9]
o Addost HEY i sF7Y, M, HAVIBAE T PR F
A TFVNAE AFEAY FHE Zo}l ml¥ Ryuste o) 1992y R
He Riudoirtel Re73z 3 g2 9] 9t dd: Rudse 50%E
2213 FHR NI HAEQ e} BE AP E AE 9= AR IR} (core reportes)
i/ﬂ g BudtA 3ta, U R grAEL FAE dF L B
g Rudgd 128 FaA 19 F AFE BASE AE AT
1963 HEEHE A3 HEYE 93] OPRA(Occupational Physicians
Reporting Activity)gt= Z#Z Q1 ZAAAE G314 =Ho] SWORD= &+



Wertse] ZAAAZ S9EHJHRoss 5, 1998). 1998 ODIN
(Occupational Disease Intelligence Network)S AA 2002d THOR(The
Health and Occupation Reporting network)Z M3} HA X422l =9
Ad4 5F7 A8 FANAAR 29HL AT o FAAAE AL &3
g T fojA AFE A= AolBZ QAR dsids RaEXA
B FAE AT A, 98, AFA, A, A Bl A7 AUER T F
a%he] Fuuks By gl

Gl A= SWORD/OPRAC] <J3A] 2004d 1327, 2003 1417, 20023
85 o] P4 FH Yol RIHIUTHRE 4).

¥ 4 SWORD/OPRA: ZdA &7 A&, 1998-2004

All

cases Malignant

(b)

Allergic 20 42 36 38 52 31 32 29 30 36 38 40 30 32 - 12 - - 12 1
alveolitis

Asthma 808 1128785 649 671 667 555 410 662 482 414 399 351 386 398 466 303 235 272 316 169
Bronchiis/ 58 129 144 48 29 80 126 45 116 119 32 5 80 113 13 13 25 16 24 - 13
emphysema

Infectious 87 63 77 54 54 26 55 75 27 53 42 40 2 26 12 36 24 12 14 24 29
diseases

Inhalation 178 154 119 169 125 129 97 102 66 46 35 52 45 24 76 88 73 134 73 84 73
accidents

Lungcancer 112 81 126 214 85 141 132 112 81 125 214 85 141 131 - - 1 - - - 1

) 701 1018923 973 882 875 830 685 991 868 966 870 869 819 16 27 55 7 12 6 11
mesothelioma

S;Zfsnep'e“ra' 625 12421063865 935 10941132 600 12041039853 899 10821120 25 38 24 12 36 12 12

Pneumoconiosis 225 321 300 274 182 175 108 200 311 252 253 141 160 107 25 10 48 21 41 15 1
Other 187 239 219 142 179 238 275 27 57 99 94 95 91 134 160 182 120 48 84 147 141

I;’L"i;;:g’sb;r 30104417 37923426 3194 3511 3410 2285 3545 3119 2941 2626 28852926 725 872 673 485 568 626 484

Total number
of individuals 2934 4297 3711 3354 3118 3357 3237 2246 3473 3038 2869 2562 2764 2799 688 824 673 485 556 593 438

FFANE AQol HANE GFF BA7 Aok JH o2 APFE
Al grdos AW S Hus=s 3t 4= F(RIDDOR)S AbA k.
& FA Tl AL, gArEe] ARHo g Fojste] st AAAALY Ha
7b Atk ARIFe Hae 7P F4A ALAE E7staL, ARy 2
2ag0l Hug 7Iyste Aol ol W RA dEn ok AAEA
FAE AAEGS B AYE e ZF YEAT, RG-S wA] g
Folle GA FHo] Aok gAEe] ALHOE Fose IAAAE Bzt
o F&A B@olnZ AAAY oFd FFGol deiMe i =] HAT
Q948 a7 Mg F ¢ F ok

o> I

o,



@ = a3

<8 Ugte] AeE tE MNERATH uvtARE HAAW ZAA AT of
7 A=A gi ded, ol Zo| MLEZAFAXN FAFH FAAA T
BAA Fefi7l He 8oz Addged e @ FAV olgx, PR
A#g e REFxyF RS, & FEE AEVEY BSolY AHA i+
HRA AMulx, HEF BuAAd, 2240 dEk AT Fgwe dhs)
2 Tol YA, FARY T3 AL I7IAANAA FRA Boprl A
o] 4 &HolA 2 A7l W&ot (ILO, 1998).

AFALL U dAAFE Fyse Aoz FAHHA N @AE

A Z2A8 T AAEA A5 vHE A & DAY JAYPH F=299 <l
H3E& 9elA K3t ok
YUY FAFZEAT] FAFFL AFFERFHA 2%, FHFHA 28
A, BELFA Y Aol T2 YF9 FFH/E tE FAOE AIRHEZR, HA
Al Z2A FHISS Hstn, IS dAEt FFHLE
A E AFetr] A 2= olod F A=F 7] A% ¢ 1{fY
AAA Y z7] BFo] wjg g Alfo
ol FAIAAY HaAdS AT AR A AEIMEC] S AHY
ZAAAAE TFHFFLA B2 =HYES V&
AAAA AN AE 27 B F(EHE, 1997, 258 T, 1997)9, 19983 H-H
AFGA4 ZAAA(ZET S, 2000), JFAGHAAAA(LES 5, 1999;
dZE T, 2000)7F +&=H7I AFst, HZ 5o HARAEEAH AFD,
2000), H<t, AH(EAF, 2000), 7v], Fi-&2-AF FAAA AFEH A
AAE ZAAAE FE3E T A7t BHgEJom (25 F, 2001), v=
I G5 FoAAY HAFPZEAE ZAAAN g B (FAET 5, 2001)2 g
Ut AJARAE AAAA FHo] I N2 ASA7E Ha ok

©

p——}

718 FYE U4 AE ANAA A7EAAE AES S W AEY &
o Wal A d7e =EH, AY F4H FAE 3 Hud FH 7=

E3 A2 FEOIATHE 5).



% 5 FYolA

AlE AN A FAAAA AT

dx/ A2} A7 AE/ RS =
FHEE HFse 22A A ¥ gé A 14
AANEL 26137 FEL2E FHFI 484 EA 2=

Ao Al wFAS B AAEA F S ety e
H e #dAdS ot

F30]8} 2004;11:81-8

Sabe g4 ARAYG A9y AR

2004 2001d 497 E 2003 4€71A] HPAG #HEe 170 & 4 9 3 3 A
A4d F 7 RuEda Y99e =g, §3F, PAH, UA|  2004;16(1):1-12
5otk
e Hge [REASEY WEE x2E 2IAAA WAIHINYLN
" 1=y 7 —= B .
Aed 79 H F4 2002;14:97-106
$evet Ag4 g A 4%
2002 1992 2E AGMARAATFLd A o 1057 B} -
BT o AE 8%, 7 F 970 APy oz (o T 200294352
g. 1379 g, 6719 A, 679 FI%.
Jary AN4s FAYPoE sy FEFY
22359 dg
AAAGY & A SFAZADI BN 199597
B 3d ﬁlﬂﬂ”~ﬂ%ﬂﬁ% whe SRR FAAT .
2000 5o 1} 0] 8} 3] %
ae s |} ARRY 3EAss dune 5 29 AR TN YA
ceEe 59 $A9) A9 FAuRe ol B4 e
uq AR 15919 3 79, WFEQ FAA

25y 3 mAse T G 498 A 3
S.(¥1=H1] 10.04, 95% 21 &G+ 3.95-25.55)

2003 - o 419 91 3151 7
= 3 7+
Aot & TEAS YA A AAAA 2003;15:95-110
2001 . o) AL 9] 513 4
} 3 ¥
e = [2F R aAAAS A% A A
2 S gy AAAAY B33 A Ak oo A

ol=F =
A 53

2001;13(2):101-115

2000

z3 =
AES

QAR ZAAA 75

Bre] Al e)e
2000; 39(2): 55-62

1999

olZ:F =
A Z 3

HER
=

HA9EdE ZAAA 759 LA

SERTBLET

1999;11(2):241-253
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13 13070 YA E S HE) 41
13 13071 UA(FE) 985
15 23505 24 9

16 23101 24 859
16 23510 24 8
17 11222 dgiud 2305
19 11107 HzEZZZIY= 136
21 13519 g Fet2 X 689
22 11230 2= 588
23 13176 2R RZA(DHE ) 66
23 13177 EREAR =Y SR 182

*2003 3 &= $RA RS 45,1009

¥ 10 20043 A ER 222 EFFRA FARS

Skl e &2 el &A= FRAA 5+
2 13206 H A 2 7184 vA83E 3

3 11007 Rk 1

3 11108 1l 2] 721

3 11109 A (7)€L H) 2009
4 11208 Wl A 15131
5 11002 WADH 1 4 3

6 11106 HEF 116
8 11227 Jl=g #A 2 F 1489
9 11231 AE6713E B8 E) 2106
9 11232 IAEE7t2E 52493 E) 11553
10 13223 2kglo gl 98

11 11306 ZTELY = 8702
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13 11202 yAaztzrd 8411
13 13070 YA (718 813HE) 10
13 13071 YA(FE) 1112
16 23101 24 1349
16 23510 g4 8
17 11222 dsiuid 2408
18 20304 A AR (X-A) 66
19 11107 HzEgZzdc 68
21 13519 g Fet=2 9 X 675
22 11230 Zel= 894
23 13176 EA D (GEe YT 83
23 13177 EA B (F-= U5 276

*2004d F 3RS 57,2927

HAEF FolA FHWE =F Z2AE 20029 467, 20033 487 oA 20043 173
o2 FoEA, YA =%
200430 M= 7218 o2 S0 FAEFG YAEY kEate ol AN 9]
T 479 =22 g3 205049 FEIE AA HE BAo] o]FAAI =&
T2 gt gota FAZEAE Q7 ETH

AERD FAAME Jt=F X 2 @ =5 SEAE 20029 1,073% oA 2003
1,453%, 20040 1489902 27w Yot UA(FIUd, Jydstaxd, UA
PHE) =5 ZEAE 20029 1,6029, 2003@ 0l E 4,346, 20043 & 95338 o2
#2351 ot TEYHZE =& Z2AE 2002d9) 6,0487, 2003@ o= 7,104
20040 8702H 02 QA Zy}stzm ot ZE2FFEE 20020 12,324, 2003
ol 11,2497, 20040 & 13,6598 o 2 Z7}18t ).

ry

ZASFE 200213 2762704 2003 818 o2

11 Ag4 gorEae) Ae 24 NasduE

ered Ay 59 H A=
A H, ¥4, &9 15-12.0
=23 F=A H, Eu|7% 4.0-20.0
EEdd = o, a7z 1.0-12

H @‘(_%EM A HATEE, ), %07 1.3-2.2

YA se=)

=533 b | 1.1-2.6

=R R H, 7+ 1.1-1.3
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¥ 12 38 494 29 AY B4E 499NG A 5 3

B S R RS
A 76.5-611.8 2731 2.1-16.7
Agy FE4 203.9-1,019.6 28,432 57.7-289.9
TELY = 50.9-61.1 8702 44-53
A &Esiv4, yAazstaxy,

Uan ) 66.3-112.2 9,533 6.3-10.7
TrERS & 56.0-132.5 1,489 0.8-2.0
dsiud 56.0-66.3 2408 13-1.6

107 F4 HG TAE=VA 4TAE (10819 50987) x HaAdE

=
B, Aoz 63 - 107 ¥, /l1=E3FEZ 08 209, gsinujdoz 13- 168
A #Hgto] AT Aoz qiHT AT olHF FXe Z2EA EFARR
To] & 3}3HE FOo2 AYPHE AoloM, &%, FE T & T T
wotEd w2 ZYoA 5o, = PAH, radon, DEP =& 227} g5
o] o F3E Z=A = Fix FHHAGE B F o



6) ¥4 A

>3

-

A A4 A

HAANAA A &8 2

1) #3AY A4 AY FAAA 23

g u

2005 129 o)A 2006 102 74A EAF AW 47) oFuiE
o2 NFo] k=o] JAT A 461 FS WG Z APGHE AT 4619
SolA 348 (74%) & A BEA HE

349 -& A& 4277(92.6%)=

9

R4

9

R A

oA %

A Arst EFEsA AA .

HF o3 gz dAsA

i @ A gHE sk £ 13 3 2.
E 13 AAAAE B9 nn @ A4 A B D)
. =77
AW | del | A4E A4 ==& () “dHdd
1 60 3 =5 Chromium, Nickel 20 3hal gk
2 67 F |BFHEAL) Chromium, Nickel 20 bR
FOERERa=
3 53 g |8, 7tA 48] % |Asbestos 20 43
Hg
4 51 3 (AEA 29 Silica, Chromium 27 g4l
5 57 2 (MY 83 Asbestos, &% & 10 gl Al &
6 72 g |718% Asbestos, PAH 50 RS
2 32 (A 7)) 1} 2 =
7 67 = ?(ﬁ' 2+ Silica 35 EDSES
4% 47)
8 72 A Radon 30 2213}
9 63 g |#ExH Asbestos 40 3} 3}
10 68 g &2y ALE Cadmium 12 e
11 66 3 | =F Chromium, Nickel 20 N =L
12 53 g | AE) Asbestos, PAH 35 NN =L
13 67 g A s Asbestos 30 N EE
14 | 68 g |fEA 18E Asbestos, PAH 30 i
15 75 N wood dust, e A e
5T formaldehyde c e
16 67 g |ETYEH) Diesel exhaust 30 Ve B
17 | 43 g |25 UEHYY) |Diesel exhaust 25 HsA B
& 2,
18 62 o ERE hde Diesel exhaust 30 N =L
g, "A)
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19 64 k=3 2 Diesel exhaust 40 A =L
Chromium, Nickel,
20 54 g | HEAAL) . 30 Vel Ew
Cadmium
21 66 3 (S T HBA Asbestos 13 A =8
Aul 48], X=X} Asbestos, Nickel,
2 | 68 | 9 T e . 27 | AsHEe
=4 Chromium
Asbestos, Diesel
23 | 4 o A 30 Ve B
exhaust
24 65 (o)A )AL Asbestos, PAH 35 1A =S
25 65 3 (S I HBA Asbestos, PAH 35 e =8
A4 =22
26 65 k=3 Silica 40 1A =S
(39 a8eld)
- " u e Wood dust, 35 RRSpTRUP
5T Formaldehyde c e
28 52 g |[FFEHL) Diesel exhaust 35 7te A =2
29 | 64 | @ [9wd 3d 31 4 A (Dioxin) 6 Vo Ee
Asbestos, Diesel
30 | 76 g T3 AFA A 7 N5 =
exhaust
Aol 71#AL A
31 | 63 e Fold 71RAL R | estos 40 R =
a3 A
32 | 59  |gdd #A 1.4 %l (Dioxin) 3 Ve ES
Asbestos, Chromium,
33 | 57 o |AdEr gE R & | 35 Ve =
Nickel
34 | 59 g |gud 3A 3.9 A (Dioxin) 3 b =5
Autelxl AH], <|Asbestos, Diesel
35 62 o 37 e =S
g 2 2 exhaust
wdd 3 A4 _
36 71 1= 9z ° | Asbestoes 37 oA =
B3 REEE A
37 55 o Zﬂ]i} B ] Silica 22 e =S
38 68 g [FFAEH) Diesel exhaust 30 A =S
39 63 3 |(FR Radon 4 VA =L
40 77 g [HAFEEZFTAD Silica 24 I B
41 54 g |=EFME) Nickel, Chromium 20 e =
42 63 3 sy Asbestos 25 Ve ==
5 76 v e Wood dust, 40 PRSprpp
=T Formaldehyde ° e
44 64 3 (Aur =4 Asbestos 15 e =8
45 57 < g3 AA 2 47 |Asbestos 38 I =2
+54
]4_ LU . R q =0
46 63 = (12, 2) Diesel exhaust 24 1 =8
" - S Wood dust, 50 SRSprpp
=T Formaldehyde c e
8| 6 | W |=4 7 Wood WYy | Asase
= A aL -_— L
i ° Formaldehyde c e
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9| 79| F BT Wood i Vel B
B ° Formaldehyde °ceET
SEEESS | .

50 71 o (S A cloropyrifos 42 1A S

51 66 LI PAH 5 A Ye
S .

52 67 k=3 (=] A cloropyrifos 40 e e

53 | 67 3 |83 Nickel, Chromium 5 Ve S=

54 41 g | EEAD gasolin exhaust 10 7= e

55 | 55 g |27 A4 PAH 30 54 Ye

56 62 g | EFAEHA) gasolin exhaust 40 7V A
<18 A

57 64 o o l;}\? A silica, asbestos 30 7V QS

58 57 g |55 Az PAH 5 7Hs A A=

59 | 59 goolggd 2A 31 G A (Dioxin) 3 7V S

60 50 |59 EA) gasolin exhaust 20 Vel =

61 74 g |z 7 A% Wood dust, 3 PREprpp
=3 T8 Ew

i Formaldehyde °e

H] 8}

62 71 k=3 cloropyrifos 20 Ve S
(ErtE Auj)

Cadmium,
63 | 54 ¢ |ZFEE Az 23 7V’ A=
carbon black

64 | 42 o  |udEs cloropyrifos 10 Vs A=

65 | 52 W |AnkEy ‘;‘ #%  |PAH 31 54 Ue

66 51 g [FFHHL) Diesel exhaust 7 7154 e

39 2FYdEY =EEHAEE AW (Asbestos), Y2 (Nickel), 3 Z(Chromium),

I G A(Dioxin), & 7}H(Silica),

7}=& (Cadmium), ©lA&

v} 7] 7} 2 (Diesel exhaust),

E 2 (Wood dust) 2812 ¥ &4 3ol =(Formaldehyde) % ©] 1t}
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E 14 A4l AAsHE a9 27dF

=
=EE53 +FdE 3 5
Chromium, Nickel 2 24, =% 5
By Hx € F4g,
JH 8 2 B, BEFEH,
Asbestos HAuk gu) @ 2=3), W@, ?
Q7 An 9 5o
Silica, Chromium AE2 8 1
Asbestos, §HF LIRS 1
713%, Avard, 24 7
Asbestos, PAH 774 6
. .S A ﬁ/\-l (/\]./\} EE) =3
b B4 = (e V] = )s
Silica Zez Az 4
Radon 34 2
Cadmium EZgd 29 A& 1
Wood dust, Formaldehyde B3, B 7+ AF 7
O
. TT%(EE-]/ EH]?‘EI.E‘]I .}_\_,
Diesel exhaust Aoleg ;ﬂ u 2 8
Chromium, Nickel, Cadmium &3 1
Asbestos, Nickel, Chromium A8t 42|, 253} A H] 2
Asbestos, Diesel exhaust A==} AH| 2
Dioxin A ZA 4
Cloropyrifos TAFH) 4
Agl7lAL, A7)} % =24
gasolin exhaust A=A 3
Silica, Asbestos elg|glo] W FAL
Cadmium, carbon black AEAE A 1
Z A 66

g AFEAY EFE AA &8 5 9H€@21%) = A #EdIbeAdel 45 Ax
(Definite), 40#(9.3%)% 7FeA o] ¥k (Probable), 1781(3.9%)E 7HsAdol ANTh
(Possible). A 427 o AL F ZAA#AAA o] 758 U5 (Possible) ©]7d<]
#2171 667 (155%) 0l A th.(E 15)
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15 AdAdo] == HY Sl N

e
Hu

4 9le SEaAT o 4F
(Definite)  (Probable)  (Possible) (Suspicious)
9 40 17 361
% (2.1%) (9.3%) (3.9%) (83.8%)

(34)
FaF A B e HsA

i&

N

O

1998\ 3ol A 200008 7bA1 9] 3 A7 BAA G & TF ZAb o3 HgE FANA
201198, A4 7662 F 2777940l TEHALH, weta 4 do ¢ 9007
AU B AAAANNA 200513 129 5E 200613 10€7HA] 1171€3
AR A & 61lHo2 FAA G T5E ALY ¢ 50% A= & A
o3 FAHATY 1 99 FAEL 23 UM Audn N8 E FHFAY B A
HoA X gg Aot wEtx & FAAAACNA TFHA HAYG FAE EHAsHA
T FAT ol Ax BAAY [AY AY AFS A4 T dvtn AL
20059 129%E 2006 1097bA] 111479 zA8E B g IFgaHay 34
(Definite) 2.1%(9%) o]z &d#AAA =S (Probable)e 9.3%(49%)=, AA| 24
42778 FolA 114%(49%) =7 A4 #Ho] &S FHE + UAH

E d7e I 7€ RE ZAAAV £53 ZAE Haid G 2
ZAA7E AR ATUARE Fopte 553 PAAAE A=sded o A
THEE ol &dokt Al FHE Tt E&d /ML AHE 22T F YS RL
2 A3 dEet B A7 ARE duisiAIgd RGN HAA

o] 54

R

Hge] F&2 probablea 7o 2 b of 10%°]1, M E WS possibles 7]
TOo2 gd ¢k 15% A2 FAHHM, JEV|EY Aole UAAT o A=
o] EHAA Y ZALS}L HIF FX]o|th
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2) AAAY AU AL FAAA A

R

200613 39 oA 20061 102 7}A] A3thstm o Hu)st R&H YA HIo=Z
Mol Aggre Qg #xl 143 S o2 APH S ARG 143% Fo
A 1037 (72.0%)& A #FEAFES AT & AJ3, YA 3989 g #FAEAGo]
Jise RS9 H2EE USH ZHE 16). olF A A #EAHS g4

F 9l ATE NUAAT AP FL AT 269(182%) otk

[

E 16 ZAAAE 3 B @ AGA #He s A1)
ad | o] [ A4 2 el AFH#HA

1 51 =1 AP+A Diesel exhaust et A gk oA
2 62 = 2 Asbestos, Wood dust | 35+l x)qt o4
3 71 | & A= Asbestos I S R R R
4 70 | & A= Asbestos 3R 4
5 69 | a= Asbestos S S R R
6 64 | a= Asbestos skt o4 H
7 64 | 2 A= Asbestos 3Rt 4
8 64 | a= Asbestos skt 4 H
9 62 | ¥ A= Asbestos A g4
10 | 58 | & A= Asbestos S S R R
11 | 73 | & A= Asbestos et A ek A g
12 | 41 g | 53934 EY) Chromium, Nickel 3|kl A uk o) Al g
13 | 60 | & 71 AT (F5) Chromium, Nickel | 3]ul3}=] 3k 2] Al g
14 65 ‘é’ _Tg—l:,'— Silica 7 ]"‘5‘}‘6] A&

15 | 48 | & o] &} Silica, Asbestos 7 &

16 | 67 | & SR A Z Silica 7FsAd =

17 | 58 = )& Silica, Asbestos 7Fsd U+

18 | 71 | & g silica Vs =

19 | 69 | & e Silica, Asbestos Ve &
20 | 84 k=8 P2 Diesel exhaust 7t &
21 | 82 | & Gk s Rl Diesel exhaust 7FsAd =
2 | 74 | & i Diesel exhaust 7Fs/d S
23 | 73 | & HAeA Diesel exhaust 7bsd &
24 | 73 | ¢ Gl R Diesel exhaust Ve A
25 | 66 | & R bl Diesel exhaust 7bsd
26 | 66 | HAEA Diesel exhaust Vs &
27 | 54 | & | AYeA, A Diesel exhaust Ve A+
28 | 57 | & EYLA Diesel exhaust 7vsd &
29 | 51 o A= Asbestos 7Fsd U

_37_



A | yo] [ A A4 F2adl A HHE
Wood dust
30 | 57 e E ' 7bed A&
i A Formaldehyde Fed e
Wood dust
31 | 54 | & 7HFA % ' 7Fed s
" A Formaldehyde Fed e
3262 |9 =AE Painter 7FeAd A=
33 | 47 | & E g A Diesel exhaust, Asbestos 7158 =5
34 | 55 | & FE=T Steel Foundry Ve =&
3B | 74| & A= 7]E A& Asbestos Ve ==
36 | 73 | & B e Asbestos M8 =
37 | 62 | & 9E ¥ Asbestos 75 =5
38 | 82 | & 71 FAF Diesel exhaust, Asbestos 7oA =
Asbestos, hexavalent o
39 | 47 | & AEET . A
Chromium

ggo ZHFAEF HIHT Q0 FE AW (Asbestos), TlA w717} (Diesel
exhaust), 4 2]7}(Silica), =& (Chromium), Y (Nickel), &7 (Wood dust) 18|31
X Fgdlsto] =(Formaldehyde) o] $1om FAHAAZ &b Fddtes Aoz 49
A Qe FE FEFH(Steel foundry)d =42 (Painter)o] AATHE 17).

el TEHF 3
Painter =37 1
Wood dust, Formaldehyde VA ZE 2
EE 1
Asbestos A= E] E_, el !
E ¥ 1
A=Y e U )| 1
Asbestos, hexavalent
AT +F<E 1
Chromium
Steel foundry TEE 1
AdeA 7
Diesel exhaust APA, x#Fgu] 1
egen 1
. 71 AL 1
Diesel exhaust, Asbestos £ 2| 1
- F5 2
Silica =)A= 1
Silica, Asbestos ] A} 3
A 26




g o] AFA BHZ HA FEH = 180.7%)E IY BAIMSAo] FAE4
(Definite), 63](4.2%)E 7}54o] Eski(Probable), 19%(133%) 7}540] §
(Possible). A 4275 o] ZAMAL F Ad@AAo| 7154 & (Possible) <]
327} 66 (15.5%) ] LA Th(E 18)

kl

30
22
kv

E 18 Aol A4HE A B AHY BRI
FAF 54 Be 54 A SASHAT g4

(Definite) (Probable) (Possible) (Suspicious)
T 1 6 19 14
% (0.7%) (4.2%) (13.3%) (9.8%)

1996'd 99 ¥ 2005'd 8€71A] 9zt AfhH AN MEFH Ze 2F5HFH
S e HGEAE 165579 dFH SHAS 249E =84 AYdES Fag
T AAD HU1BE WFoZ FAYUE o %1% F 1% (Asbestos)l| A 2 #HHEA
o] 248} 1 (Definite), 428|(4.5%)e 7150 =St (Probable), 708 (7.4%)E 7}
540l AAH(Possible). 9417 F ZFB#HA | 7+ U(Possible) o] ¢ gzt
7} 1127 (12.0%) ©] Y Tt
a3, 39 3¥9REH 109717 8709 B¢ Hud JAAXY HPA HG FHE
15.5%(Possible ©]7d) o2 otE Ut
ol #He AN HHFF alle] AA3HE HIEo] GG 15%, oA
9 5% F=T Bug AFDoll 5, 19814, Bk HZ Ao} 9%, JAolA
o] 2%9] Hol HAH ﬂ@ﬁﬂ WAFTHI B 3 (Steenland 5, 1996)3 AT2F
S} Hlms) & W HlsEA FEHATGL B F Aok G AG FAAACN Bad
g ol7] WiEel I AA 7R Fdrlde FH7E doev HEA HE RS
o A-FE 23 Az E F ds AHeloh
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3 nad g A9E 54
nd QAL B AdE 54

FAR oA Bag GG #HG e A%L 607t 485% 2 7HF BRoH

50t 27.3%, 70M] o]4to] 182% o]tk Q1ML 704 o]l 7 Bk 50, 60
ot}

Z} A9ERE o4 e & Yoo tiRE FHoAT. 2AWHLEL F

AQ BE AGFI A Ego] ZH7} 47.0%, 46.2% = 71 Bkom Ate] Zhz 27%,

31%0lQom AMEYGL 22} 6%, 15% ATHE 19).

¥ 19 BRad 39 X9d E4

HeE 5 At (n=66) A A" (n=26)
A% 40-49 4 (6.1%) 3 (11.5%)
50-59 18 (27.3%) 7 (26.9%)
60-69 32 (48.5%) 7 (26.9%)
700] 4 12 (18.2%) 9 (34.6%)
34 =g 65 25
Sk 1 1
zAYE LA  AY 18 (27.3%) 8 (30.8%)
A3 A E 31 (47.0%) 12 (46.2%)
A X 4 (6.1%) 4 (15.4%)
7)€} 13 (19.7%) 2 (7.7%)
(FF##A Possible o]0 3 $HA)
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g9 A9d dFadA

g o AFBEE ERANA FAAGL AA &4 F 9#HR1%)= A9 w4
7hsAd o] &3} a1 (Definite), 404](9.3%)= 7FsAd o] =$kal(Probable), 173](3.9%)
€ 7Fs/dol UJTHPossible). HA 427 B o AR} F AJAEHo] 7HsA U
S (Possible) ]9 &z}7}F 669 (15.5%)° Atk AHAHFL 18(0.7%)= 2P #A7}
54 0] &34 3 (Definite), 63](4.2%)E 7FsA ol & (Probable), 19%(13.3%)E
Fsdol AAth(Possible). 2P o] Fotd 143 B e T FFBEAH] 7H54
S (Possible) ©]4}9] 32}71 267 (18.2%) 0] Atk (& 20).

N o

32

® 20 Bee] A JEBAA

drads 52k (n=66) A A (n=26)
g2 gk (Definite) 9 (2.1%) 1 (0.7%)
75’4 E+(Probable) 40 (9.3%) 6 (4.2%)
7FsA & (Possible) 17 (3.9%) 19 (13.3%)

e Rux EA

g F Z}%liﬂr%ﬂo] 7454 & (Possible) o]4te] Balo] W3 Rux EXNL
g 2ok EAx9e AP HY FEle B QY sty A o3 R
Roew, JAPAFL FFEH oArtel osiA 108, TF7IWT A& o)A
1687} R 5 QTHEE 21).

E 21 @S9 Rz SA(AAAS)

Bz} I
QB 10 (38.5%)
SE7IW 16 (61.5%)
AH &A 26

(JF-BHA Possible o] 421 g 3HA)



AFA #Ad ZAAA FE5E Fal Fatg QA AGeA SHRIE AEFHO=R
&It d7AL FUI2 =23 FHAHYE MwteE FHHEIME FAT)
g E I, R Es Yot FiAA G AS on] FHHo $EHI JYe B
AGZAANANA L 8oz AJA HY FEHE Hustgon AAAAA A FoF
vl 7l e e e SRR WEe R e 7 QARG Hlsﬂ d
*th AHAGL 7|E AGEAAA L A G/ A SFVNFG JEQE
714t 2 &t TF3H A +5F ZAE TRHOE &3

DHAAGANAN TEF7UNF AFQ7 Bugh Fe(FFFH o] possible ©]F)7} 16
H 2 Adestgo A Bug 108 vls] o ®oith $Ele] APE, =24 E,
ZE3 smoto 9o i B3 W] Aoy A AEYE FAHLRE I ZAA
A HE715A4S FAsddr dad. JdBE =& 5 Adgsty 1
AX F718 Fz27F olFolTd AP H IAAAE AFHLE o] Fo
T Ag Ao ZE AlsdET

iz K

§

ﬂil

l~r

i) HE
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& F% #A

1 elAl FolE 53 AP FAAA Az 75

AYAALLAAA 5L AR 71z Aoz 1hdEd J94 Ak BN,
B3 A4, BALLE 287 98 GRS MR 4, YAolE 73,
HE7Le FolE 22 99 42F 2 AR A9 A, A FHY A
B7t ¢ APHAT. 2710 ZAAA THL 98 7N HARAL, A4
FHAAAT AFE BN ARE WAAANE 438 N3] 2 o2 Bo
. e ARUH F471&9 ML, FA 2 B & WS AL TR o
el AAAG S FUskel Tl APAY A4 7L AAHA FEoE To] &

g "a7t o, %57 (passive surveillance)2} 557 A](active surveillance)gl

r°"

ks A 716S HAAATE & Aolth B8 sFANT, FRNF 5 A%
oAte BAE Fuate Aol H9He FAHT B 5 Yok B ATASE -
axs A=ste o Ao FATe e A4 @%4% s AAAA BuAE
Ao 9ge RaPgE BANDE A& AFAA T & YoM B FHEE

28 & 5 e ANLES B3 AT 5 aaeh whebA, o shg Aol 4
40&4@}4@ G AL B Yol YRAAR FHHE A0 AFE Aol
g Zoz nat =%, 90 494G ZABES deln, FoiE S
& A 250 Baw Adlth

2. A Aol A 2L EA =5 AZo W A F3

WAEA FoA FNEFH YHE =E ZEAE oL YA, HE =22
Al 205039 FETIE AR HG FAo] o] FoiA 7] =T ZEA ] HFt vot
3 FHZAF @ FET 2002- 20043 222 EFAN FAA AF5E BE
AFAME 7l=F 3 9 4, UA&EIUA, yArt2xd, UyAsEE), T4
3=, AEHFE =5 ZEAE FFL Yo LTUEA=R 224 EFPAs R
£ 20021320043 AA $22 $% 2002 39,2507, 45,1009, 57,2927 0. 2 3 u}
7HEE QIS B 5 ok EUEA =& 2EASVE sV 94 9T A9
o] 7t & dhell itk BAFHE 14T 9 TFEH FHs A FHRALE St gl
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W AFR A ALl Al B EA & B S 4o s ol =2 EZA U =E 2
22 AR $7} o= FRAAE st F 9E F7h AE7F RASG. BLBAF
radon, PAH(Polyaromatic Hydrocarbon), DEP(Diesel exhaust part1c1 e) =

2o e ARE QISP 2E2H e AT 2R W SFHAIE FPHD A
2otk AQVASHARE B =3 £202 ST Boopel, =2 22AE %
bl WYEA =F T2A FRI o= JEAA FHEAE e Aol Bas
1=

3. A4 ol A Bd A7 AL Fdl

AP GAAE Tl JFEHLE olske Aoz gHHe 2, T4 O
& AR7L geord Aoz AZEY. o|FA dotd FRE AFAFT] 2AE F
o] TFED =F FFo] oA, THEAL =57 VA9 FH FAFHE THY
25 AE( FAH FRY F5AE, FAH FA Fs5FAE, A A s
ZE3) dE Beh B9 FARE HHe AdTE ololA ok stH, o]HT A3HH
AT ZARE ZAZ HLE dEse FAHY dFL FHsior o JAA
AGEAI] FEY ATEATE %—fﬂl/ﬂ 54 EdEAY & TANIEE HF3
s E F den, S AGAEH G EETEE AT F JA, FHY] 1%
o, 224 e #EF TAH HIAE A7 F Ue AR Boh @A A
= HEY 27 2HE 7beA & F Jde AESHH A X (Biomarker) JHES F3H
272 el AEAS wole 2o T3t Br, A EF ALS T THE
4o =5 AAE Eolde =8 FFEI JAgPHolop & Aoty 5E3] 2004
FEve AR 1995 ol I FoA He] M 2 £8(203%)S A
o whE, & EAoE A% A AR HIES oz ZUEY 49 F FFS
Aae BR7E & A iF wde] FHS yxof & Foitt. HY M W
A F7kste €9 shtE, AP =& 7|dst TS HIEo] 2 ¢oly
T, &Y 1AL 23 e BE HY dAS AFFoR 29 Ud F Jlo], A
AAE T3 H #E A7 AL S Foisfof & Aeloh

l"
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}

ﬂ ;OL — —_ .I
. ﬁ [} .
©w ¥ " 0K = kE® = ® %
g 5 ® I X Tn 8 o B
Q T ¢ R A RN d W ﬂm m/e
O T N O
ao e o G ( GUER B g T
~ @ m umo .m._l XY Q W Mﬂ ) ﬂ _z_._l
_ﬁ e O e MW 4 S B T % +
) @4” = ‘_nﬁrm An X = B <A o N =
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(NTP, 2005)

TAY, FEG, AR, A, WBY, AL, WY AY= 37}

(TgA - IARC : 1, MAK : 1, NIOSH : X, ACGIH : A1, NTP : K).

W Asd
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(nickel sulfate hexahydrate), &3+ (nickel

chloride)

2. 9394 44

221 58.69

A 1 1,555TC

A 2837 C(AIAA)

- H]ZF 1 8907 (257C)

- %7144 : 0 mmHg

AR 23 Y e F5FEA UR SFE 49 @4 gle 1A)

a'H aiori

)

B iAdd =2
O Az % &=

g9 Aol AHE
- UAZFel AL 27112, 27219, 27229

- A4 R ATY BEE A4S
- UA-AEE ARAG A4S 31402

- g4 FAl) AHE 24399

- e AHE

- F8, FUET L 22 Azo] AL 36910, 28993, 28943
- 2% gAAHEAL Axstd A8

- 7HeH ARG A/ SFTH AL 28922

s
- YA aRgA 5 24L AHgeE &9
- 1229 YAS Azste F4 24131
FEYE L AALTAN AR 29 28922
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- Ery AzT
24399
- ARRAE A, A% AR, S5 B A UASIAS AT 2 24399

- 4% gyt EAe Az

oxl
ofN

o
<
fu
e,
L
oX
2
i
e
oX,
_O|L
rlr
i)
oxl
=2,
>
gh
oX,
P
=
2
ul
N
Al
of¢
ol
iy
)
e

g4 U4 3 23 UA SPES 449 939d 34398 doslm, 1%Ey Ua
Fe T8 AFsel vARe 439 A%, MFA9 AT 2 Favh $L FRed,
U SEEe ARY msth Ao 9% fue Ao% dA gom, SR 44

, 6=
5ol At wusiglon AAAY 4 FA5A ge Aoz nuHAt.

[ RabAR i

O =74: #24 AFdd A4S, wdRe A53 AF, vTHY AT R F4vh], =2
g Ho && frEdte 2AoE ¢gEA doH

@ FAEE: AHAS, 3N AREUA 2%F), R 7FE ARAA Y A4, LA
v 54, A}, Ex

© THIFF(TLA): WAHGE, FulsE, vTE e R T4, ddd uEg 24

xdFobA BE 0 JARC : Y #A3}3HE (nickel compound) group 1, 44 YA (nickel, metallic)
group 2B
S FUAEF 2 #31 Al 1.0mg/m’

R
OSHA http:/ /www.osha.gov/dts/chemicalsampling/data/CH_256200.html

http:/ /www.osha.gov/SLTC/healthguidelines /nickelsolublecompounds/recognition.html
ATSDR http:/ /www.atsdr.cdc.gov/tfacts15.html

IARC http:/ /monographs.iarc.fr/ ENG/Monographs/vol49/volume49.pdf
NTP http:/ /ntp.niehs.nih.gov/ntp/roc/eleventh /profiles/s118nick.pdf
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B EREEE) 2 E9353 42

1. 3Y¢E : AFgIl=E(cadmium oxide), ZA7FI=F(cadmium nitrate), GIIE=F
(cadmium chloride), #4F7}=H (cadmium sulfate), 2Ho}&4F Fl=F(cadmium stearate),
#3}7} = F(cadmium sulfide)

2. 2935t 44

Bogy d49 4 HAS v 5594 59 42 S99 &HA g A
el &adtt AddH R & FU4Y Wi €A AN F71E2 FEEH. o
7l waA AsTlego s AddEY. 7= %

B Ry =5

O Az 4 &=

T2 FAAA QAL

- otd, 7, A7 2L 7455 AdsE FAHAA FAEZ HAFED 27219
- Eeh2E AZAA AFAZ ALE 24399

- B3 SetaY s v HA 0 AR 24322, 24324/ 24152

- AU B-7I=F) AHA A o] & 31402

- A2EgE AL SHA o] &

Q@ FAARE,FTAH,AH)

- 0}05—% 1% T AYste TAHAA $2E, SAE, AR, 54, 34 F =F &
g AdE e #H 27213

B} F=& Azxste F4 27212

- A gg ozt §F T AFE e Y 24129

- =R FAAE Az B 2 $EES AZ, Fo BE AA%E AN ASF B
A

=2E AHEste FY 24399

A 9 AEAE Az T AdFde A9 4311

- 35 Azde Z9Y 31510

- AEA R FEAY AL A UE, B Az TN 5 2de gEEe
2] 28941

- B2ey SEAS Ay EZe= 2y 28922

- t=gol 3E §HB WY

- 8 2 Ex)e YA B BAS 3F wE, SdsteE FAHY =8
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g Azas 2q 2432
- BotagorE, AQE, Q493 S FAARD ASeE 4 24132
3]

- FAFA AZFANN FFENAZ AEHE A

[

AZBAE BF FFE 5% AEOAW, AR 2g AHA7 REF A W0%AA F5
Ao AdH w=ZoA M3 Bo] F5HE FEE HE 58 FFoY, 50%MAE F5E
th. 60%] FF=FS ASIIEFOR S 7 AZdo. dA4de Ft=FL 0% o
Ao EAZY, FtERo] FHHE F2 7|HE 3 NGt F5E H=FY 2%
El

T2 2¥e T WdEHY, grE dEEgedy 29 4

2
%, Aobe] B4 24, 223 AL} APAge] 42 F sk
ooy 2R

- EPA : Bl, NTP : R, ACGIH : A2, TARC :1, MAK : 2, OSHA : X, NIOSH : X

H A=Y

OSHA http://www.osha.gov/SLTC/cadmium/index.html
ATSDR http://www.atsdr.cdc.gov/tfacts5.html

IARC http://monographs.iarc.fr/ENG/Monographs/vol58/volume58.pdf
NTP http://ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s028cadm.pdf
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H& 2 1O £7| sgh=(Arsenic, metal & inorganic compounds)

B ERETE) ¥ BY59E 42
1. S0

(1) H]A-75(Arsenic-75), 52} H|ZA:(Arsenic black), 54 H]A(arsenic metallic), 31|
H] 4~ (arsenic solid), H]A:A|(arsenicals), 3] H]4x(gray arsenic),

(2) A+ 3}n] A (arsenic trichloride),

(3) o}H]4k(arsenic trioxide), H|3}(YH+=X)(arsenolite, arsenous acid), FF=H]AH
(arsenous acid anhydride, arsenous oxide), 4tAF3E}H]A(GALTEZE)(arsenous
sesquioxide, claudetite, white arsenic),

(4) H]2+<A (arsenic salts)

2. 235t 44
= CAS NO : 7440-38-2

A (D)L 2348 "e & BAXE FE5olt. 37 FoA FEo] glojX
T & $AY WAL Aek AL ke Gt 0 @F FReAcln. 20
I (32 WA e fF o] ¥R J_zq]o]yqur 3 BEaoloh (@Al n 9w
3 5 7 2%l o)

B s =5

QIZto] ALt thEE Q] HlAE ov|4k AHAkslH]Ax(arsenic trioxide) FEjE A of
A ohlde 7, ¥, ok BB FARPelN $uEZ LU 146
A A 2.2 75,000-100,000 E2] HlA&7} AAETa FHEY. HA S3EL2 4E9F
AH FHAHA olg5m Atk Ad(Emeling), SR AZ S5 A4 5B
A Az, T gel T A, DA AY SN ASHAT, 80% FEE Fo}
Az, &3, A BEA, AR H7HA T 93 BEE ARREHL Ao

g S SR FE =EHE TA

Aagu A |- AFA, FHe JATA, Ax|- 78, o, 4, E 59 B4S At
(arsenic A Foll A& = FAAA 71E, £33t &Y
trichloride) |- Q1§ A=, ¥R, J¥ G|- 47 HAE FgFste Ax FY

AT A AR Ax|- HATES AEY Ax 2 AT FE

o A& - olAH 4HEs FAEAIA FAE DA

- SRR Az AL 71 24

- WEA Az AL - opA g &4, WEA Axse FY

- 259 A E=e W GA- 8 2 227 AF, AF5A, A

2 AL A, AzA F& A=xste Y

- opgd gAY A% B FHA Az T 2L AFAdE 7
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Z Aol AHE %
- Awe) oAWAE AT AEER,
A, ol 5o PRAS AzSAAY 5
B4 AT &Y

H z&71d

5

F9, A7 AA 281 A9z F5EY JAYPFeE 7] HA FFEL B
% 37T A3t #1319 FHE F4E4 vFYE =F29 A AT AHAL
AY st

o AL

HAE A7 283t 21, 4, 25, #, 37 9 97t 3. 3719
HlAE 343817|(SH)9 dste 223§, SFEX2 A 2 DNA Aol #o
sk o 7hA a4l B4 AR 57be vias AA oA 37be wiaz
?‘S]-E]— 48 3719 Hlie dEE gdgolE4H(dimethylarsinic acid)d E =
2 &2 (monomethylarsonic acid)S.2 o] Aoz wjdEch AA oA

£ 10A]7to] T

A : IARC 1, ACGIH A1l
oty Avsl FARTAA oJotd g, A%, Qe @ »
- 5t

14 BgEd =%
HE 3% ¢ 249 gl Eoldol nuYT Uk ARG} Age FAT 3
itk AAAEYL, HYAE, RAY Fol HLAT. W, A, Y, 2

Age] Aol AAHIL Ut

H A5 R APHez =2He 3¢ IFEH 78 &8 dASFE
adenocarcinoma, &AM E¢E PR A F7h) Ao FosiA FUHAT HY LA
AFL ¥A9 FHREEF vl FrMstAth 8, HlA E884Y SEA A
G, As7IAY, dZA 2 2874 ¢l ST 934 A7y FEH B
TolA frE FHFA, EA ft=e AN, 5% AR FAAE e, fREY Fol
FZ2 F7Fdo] REJTHIARC 1973, 1980).

~~

2) 34 34 : A9V A3 A(mian)2A 79, TE L FFAE)S

Ao AAE= W =, QRSY A%, T-vto] #HB3, ST s A<
HHg gttt =W F(encephalopathy) & %3t A3 FFAAA S0 Uehd =
ATt gEkz o g AP £E L HIE AAZ 3 APBA 3L (collapse)
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"3 =4 F4 F IFEYE 125 AUYA BTFS e T ABEFo] ¢4
g F ok 22L& FEEE AAE] 2T 4R IEHY. A Fee 29
¢t-vtd] F3F(Guillian-Barre syndrome)o. 2 2918 % ot 79 FHQ TS5 ¢

A7 EAT 5 U

34 9F F4L2 gSdd, deA S FE Ja A SHAFEE dggy
Z 39X ZF(erythroderma)o] YEeElUY7|= 3t} &£2E9] Mee-lineso] BE 2-3F 3
Wﬂ*q

B) T8 A : Rtz o2 fr|#(multiorgan) FlE FIET HFE, NAGA, 2
i FEAVE F8 FH7|Holth. Bl $do] Rad

& ztslkE, NRd, A LS, @A 4F, Meelines 59 17540 HA 3.
T4 A4 FHCE AT FA AR Fo] EAy S
A FHLE #olols AN, 2 AP Tx £F 9 HJAIE FEdto
29 ‘blackfoot disease’7} % ]

g it

Adudd 9 AL ST 5 A, 3 v, Ve A e, A
3}, 283 AA7IE dAS A4S 59 FFABA S0l EE F U

H <=4

=R =35 1A A 2002-8%.

FESEEE. AE AA. AL

American  Conference of Governmental Industrial  Hygienists(ACGIH),
Documentation of the Threshold Limit Values and Biological Exposure Indices,
7th ed. Cincinnati : 2001

CDC. NIOSH pocket guide to chemical hazards. 2005.

IARC. 1973. Some Inorganic and Organometallic Compounds. IARC Monographs
on the Evaluation of Carcinogenic Risk of Chemicals to Humans, vol. 2. Lyon,
France: International Agency for Research on Cancer. 181 pp.

IARC. 1980. Some Metals and Metallic Compounds. IARC Monographs on the
Evaluation of Carcinogenic Risk of Chemicals to Humans, vol. 23. Lyon, France:
International Agency for Research on Cancer. 438 pp.

IARC. 1987. Overall Evaluations of Carcinogenicity. IARC Monographs on the
Evaluation of Carcinogenic Risk of Chemicals to Humans, Supplement 7. Lyon,

France: International Agency for Research on Cancer. 440 pp.
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bis—-EEE2HEWEHZ(E220HIZ)

H EFEHE) 2 B33ty 44
1. 59lo] : FZZd 4 Z(chloroether), &Z Z | g 8| Z(chloromethyl ether), &
Z(EE2MEA) ) €k (chloro(chloromethoxy)methane), gz =Zvdog=
(dichloromethyl ether), $-A]8]2 (& Z 2| &)(oxybis-(choromethane)), | JJ-0E=
Z ™| g o 8| 2 (sym-dichlorodimethyl ether), H] -] - 4] o](bis-CME)
2. 29354 44

CAS No :542-88-1

T2 dAolH & 3= X3 AAM

FgAol wig st HEH
EELUINE 22 FE57FE9)

| Eo
=
[€)

]
717}

B Ry =5

444 2 8=

3lstEF o] FIAHE, ol2nd £X9 Ax, FTAE THA Ax T o AHEHE
22V EYEAH E(CMME)S FAEE S BE 1-7%7} ?Jq-rE]omﬂr.

4P L% ¥ &% SN G5d R TEYUIES} WSt bis-FR 2
golE =g Y oI T E4o] AL WelE Y=A bisFz oY

238718 Tt FE0. tAY wjded s AdAY A

m =z

(1) =34 : IARC group 1, ACGIH Al

QA ANA 718 A7 He 17 Fae gt bis-F22WLdHEZ HFZZ
2} 136 F 5WelA FHA 5zt FPsta FHdo] LA HOH ol tERF H
3 oviv =& WAEoIth 2HTF 5L HE3 MAEY oo, =ET|HE
751430 Q3 FH LYV|7HE 15301t E TE A7oME 1559 bis-Z=2
ZugdoE2d =29 1859 Z2A A 6%Ho] AZAEH Y] FAATE B
1% ot BL 9FAFY Ze R4 A BCMEY CCMEY] Aoz &7 A}
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ol HAHES), 2MEHTAY P S, =71 EE FHF)]
ZH85% WY BAY AYE F/AAY. HE Zxd A0 A 2
Aol 100014 278t AT, BAA (=20 ARAAAY AT BEHHLT
IARCH| A= BCME®} CCMESQ] <Qlx| Aol FEsIux ZAHFTHIARC 1974,
1987).

@) FHIY
FAxEA P03} 55712 A28 @ sstd7do] bis-22 2ol 2o ¢
LHo T FAEE Ho| AMEE do] Ut bis-FZZWHHEZ9 S22V EWE
AHZ(CMME)] k=&l we} 7ol A 5719 T 7IF&E=E7 ¥
SERS
. x}i%

AAFEHY. g AFESTAL 1995, p211-213
American Conference of Governmental Industrial

Hygienists(ACGIH).Documentation of the Threshold Limit Values and Biological
Exposure Indices, 7th ed. Cincinnati : 2001.

IARC. 1974. Some Aromatic Amines, Hydrazine and Related Substances,
N-Nitroso Compounds and Miscellaneous Alkylating Agents. IARC Monographs
on the Evaluation of Carcinogenic Risk of Chemicals to Humans, vol. 4. Lyon,
France: International Agency for Research on Cancer. 286 pp.

IARC. 1987. Overall Evaluations of Carcinogenicity. IARC Monographs on the
Evaluation of Carcinogenic Risk of Chemicals to Humans, Supplement 7. Lyon,
France: International Agency for Research on Cancer. 440 pp.

Toxicologic data network(TOXNET), U.S. National Library of Medicine, National
Institutes of Health, Available : http://toxnet.nlm.nih.gov
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O
—_

cig

jok

: FAR e o3 FAHAT FU1H] YLE F7F Y (mainstream smoke)3}
FUAt Q1S GBS Alelol Bk 18 AR .5 ¢ (sidestream
smoke)9] EEZA 2,500 7}A] 9] 3}eHEA 0] FHirH oA

@520 ETS(Environmental Tobacco Smoke), ©]x}&41, Involuntary smoking

EREeheE) 2 =223y 44
D AAsE A, o] EtE, dAbstga, UAH” T Tddt A 2 AR 2
g3l o, 53] WA, 1,3-butadiene, PAH(benzo[a]pyrene %),
NNN(N-nitrosoamines), NNK(4-(methylnitrosamino)-1-(3-pyridyl)-1-1butanone) 5
507} o] o) MerEA I

T g vl EVHSA =EHE 87

B i3 54
28 717 : p53 AR} Kras 53R SR HRZ L AA H A

ZalA R

A

LA |
uzuz

HlEF ARl A& HFQA BlE FaAet 2EF RFAAS AG IS
25% S7vetd, J, AR, 71t oM THF AN =28 vFAAY] JY 24
3o 42%(24-61%) ZF71 Ao 2 FHHTHNRC, 1986).
Hl-9-2ke] A HAge A HEA =Fo] 7P AT FFE WA THNTP,
2005).
Ao BHFA=EL Ade A AFS 12-19% F7HAIITH(IARC, 2002).
NN ETSFELS 4t AFAET 3.9-6.18 £33, FARA R 4.4-4.549)

on, H¢H 9PL 50% =rhSiegel M. 1993).

71} & : BT, viAet, 28714 o AFTAE HEAS v (ARG, 2002)
H <=4

NTP. 2005. Carcinogens Listed in the Eleventh Report - Tobacco Related

Exposures



(http:/ /ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s176toba.pdf)

IARC. 2002. Monographs vol.83 - Tobacco Smoke and Involuntary Smoking
(http:/ /monographs.iarc.fr/ ENG/Monographs/vol83 / volume83.pdf)

NIOSH. 1991. ENVIRONMENTAL TOBACCO SMOKE IN THE WORKPLACE
(http:/ /www.cdc.gov/niosh/91108 54.html)

NRC. 1986. Environmental Tobacco smoke. Measuring exposures and assessing

effects. Washington D.C.: National Academy Press.
Siegel M. 1993. Involuntary smoking in the restaurant workplace. A review of
employee exposure and health effects. JAMA 270(4):490-3
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0

30
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I
UE

X
x
e

1. 4984 2 faled
A4 FAGLN DAFAS} DAHPEL ro] EAY Bert Y

1) ARFAY FF

i)

8 A

O 74 FAF
JMEEFAE FE AYEAG 2L M FERES ASe FAgelth Zdd XA
3% =F 5 s €22 FAPJA £3HF, PAH, F7]18A6 =& € 4 Utk

@ 2234}

2R oE JAE olgslel ThFel F& TAY ewtat B3 4
EE B4 2244 A424L nAd sed, UAFH FEF2G 2L
240 =29 4 Atk BHIHL dAo] =W HS ALga 2R B
WS BEE oW e Aejriel =29 & Yok

12 2aAEFAE 2P TAYEFA BT F2FAE AR 5L
WSV A% AYoR AL FHNAY ML dFsEe FAE T 2w
47 790 AFPEL VSO TAYEE WS} Y& AL TANEIAY @
. 2aeE FYAdE AR ANES B FHE Yot 671 25 ol
=% 8 & o

@ HFEFA

EZIYE FAISE 2o ALY £
Aol RolFolt}. o] EEL 24T W= ¥, EE, &4 T &I
Z8A SHS Bol @ & sled ol SHFA XdE FEEHY =22 F Uk

® wHarEA

A whAT Agos WHFAL FATAL WAFAL 53, AFTA Fol
Stk e FAel Hls 22AES £o] Bol ske AYelth WEHCE IIUIE,
F=BE Agio] of7le] Pk of A9 AF et PAH, TEIUIE, f
A8A 5 48 =29 bsqol BTk

® A FAL
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A2E AFES AFAY, 5 2 /H5T do BEZLT 7|&9 AES

Al dfA7Ie2 A2 VeE FHUled AMSstEE 2319 24
= - SHAIETARA B Aeghh AT 5 jlen, #A 80
o oolAdd Ao o B¢ HHE AHEFPoEE Mdd =28 JsAE BT

rLoof S

Iy cE JIsE !l
TOUER 4% 2 RIHEY Hp1, 2248, oo
AL SMSIEA, OIMSIEA, A, Sl
2B, 9 F£= Jlg Ho (DD o2 235, JIES, Y2, 38, M, E35 o 8§, UZ, S2=ds, e, £R0
o 2EHE =a) = HIUE, o5t B8, DA, BIE *JI84: OE|2, 22Hs S, a8, 24
o MY HESZYOIE, «SEE
3. OLAZEE JHOIE, TOIE, NS0 AB (, 5e
she = ===
4 HUE HA(UI=ZA E= 2E) OITIEB8 S8, ClOI& AOHIOIE & RHERWREN, &, I=S, I8
5. AlIE T= 2321E 28 HEUC AME
6. 55 A = =
7.US 2o g o0 A 22T, TELHBIE
HEd S=22H0/=, AIOISREAUES, OHEBR o=, 04Z=Z oHZ,
1,2,3-4s TRE, 0/401L LIS, S2A, 0X-FE LIS, 2-HSA HES
8 HYLE F= sAF XHEY .
2-0ISAIOIZ OLMEIOIE, HE OLHIEIOIE, HAIZE SAOIS, 0/ARY YIS, 0/

t
OldIE, DIge 22¢2t0/=, Stoddard EMl, VM &

JIES, 38

QZ2LI0HL ESLOSE, O Z2 I8 2= HE =2, 2-FSA NELS,

Stoddard EH
1. 2WE SEHY = HEIZ22H s, 2HQAE, HIA, 22l
12, DIR(EIY, &, BS T= AME Hige |, _
G0 Te BOEE Xl <eish, s
13, MS ZtAE(2 o0 =) 4231 Uz, Sicg, 3B, o, Has

Ji&el, MEK, HBIELRI, Stoddard, VM & P, HIEEl 222l0IE, HECIEZZ20EH,
1.1,1-ECI22 208, Tz JtA, S5, 248

I . f3jE2dd AZ3s

Hu s ge 7]
ool R 3PA



o] dyRtAolm HxHo R HEZH o HAfFse} HITY EH4E X
T a3e ASHIL HZFYFHo|t.

po] Stete AL & ¢HA Utk olvtE {HF F A
HAF37E 1Pt FAste Aoz AZgth oldd #Hge FAH AUHEEo]
At IARCYOIME B3 H4EA(Groupl)2 EHX9 Bld FZF o} iy =z
4 Yol AAFHA NN ATt AeEd E3A] ForBE wZd g 22X}
o] Ay moto] FQ3lTh

(2) 219 E (Cement)

E
AZse AWES BdF 4 7
e 671 2B@EMA e AT, 42T G2y BRAe A

% o
o
=
ne
=)

il
N
oX,
&
_1
ult4

X rlo
>

wrHog, n¥Ed AME $3 =28 29 AFE AFHh AAW H o]
g uge 5o B wth AMEE oo TFE 67 2F W] Tl
5% Fol 0.1%ol3toln} Fshe Fole 67} FAgol AL v

Tat 9AELe F94 5
612417t A= YA o] glow WA FYo 2] s uAL F
e dutdoz dad ¢ et

APt A5Fe ge A §7 99 $PFSAA WLPh 9902 S=EY

28 59 FEEEF =33 ouHEL L 2FEY Jbx kFo] ¥HA Yok w3
o
=

B9 A2, £E, 5FES, 24 5o HSod WAL AWAY =& F 24
7 uREE sAHEY

_75_



o o 7%t 78R A4 Hrle 37

2A AN BaE A
A8 q A7elM S EHT2AANA el thF AF=r TAHLZ F9
Al 7=

Ao E3 FAFCE fFoAF FRETAE BAed, §Hx=F
712y, YA R g dg =50 U7t AJTh SHIAAAELS LuIRT 104
o 2% HY AZET FAHJT AR ol FE 2 A¥HEEH ZHAdHE
LA AEHE £4%9 UAFR FE(IARC Groupl) 59 £F& =39 it
FEgoz AZEHM, W FLEHE W42 TARCOH A Group2BZ WA
B3 o}

Ho
Y
i
Il
lo
i)
B
a
o
fru
b
ng |
o

2) v g3

O}ATE FI LAY Y &L S
SE AFdA AT HEY, 7AY FFE & Eul
olAZEY E¥F ZELZ X (IARC Groupl) 59 PAH 3 Edo| 9 A
Z Bt

(= ZEZ, g9 13 FsAe 24 &7 )

(5) E#%1(Wood Dust)

J & Qom, £3) BAse B ARo=
' AF4 9Rq, gu=r] Ang, $3 Fol Ytk BAY SFAA FY 2 2
goze A7, FE, 12d T A 34, ¥4 VAAY, A9 2 wugg,
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Hol 27he RAFAT oS 2R =339 Purg BAE EASE Ao
2 Holm ok ZEF vE BA Y& A 2T ZAY FFRe AL B
S e ACE AT, WAL A AL, WY, ME2 AHE AEE 5
o BAl 7 #do] YL F Athm ARHL Yo} BA BATH HPHIA B

@40l sleAe ofF FE3A &
o

-13FQFA]: TARC [ (definite carcmogen) ACGIH Al(hard woods)

(6) XEYH 3| = (Formaldehyde)

e mot

TEYUAEE P UEED LA FE F2Y AsAo] B BAT
(IARC Group 1, EPA Group 1B). #|¢F E 873 ¢#e] #EA o] b H3t4 o
Tl BREYT. B3] ZrolH TEL 2
of Wl¢ EAFHCT foig ABAo

(7) =5 3 /71&A
(= =8 2 #F71&A g 7et S A =3 FE Fx)

¥ 3. AAYAAN =22 5 e TEEEH FY

SRl =&Y
CL: g4 Az &k 4
Beech wood dust Joinery, circular saw on building sites
Benzene Gasoline
Nickel Compounds Welding electrode
Oak wood dust Joinery, circular saw on building sites
Tar, Pitch Road works
Zinc chromates Old coatings
C2: 7} =& A7 9 4
Benzo(a)pyrene Road works, diesel engine emission, chimney sweeping
Cadmium compounds Old coatings
Chromium(V]l) compounds Wood: protection
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Diesel engine omissions Diesel engines
Hydrazine Water treatment
C3: s = At ¢ 23
Dichlorornethane Stripper, solvent
dDiisocyanate Polyurethane
Formaldehyde Conservation of dispersion products
lead chromate Old coatings
Wood dust (besides beech joinery, circular saw on building sites
wood and oak wood dust)

A4

olo]d, S, &7 BAELATS, 1993

EH. SFUZATAR 34 falERE 37373, 2006

NIOSH. 1994 Fact Book. National Program for Occupational Safety and Health
in Contruction. 1994

Rosenstock. Clinical Occupational & Environmental Medicine, Construction
Industry Hazards. 2005

_78_



o
I
oo
I

cutting

CAYEE 2 AEER
+H 24 3l QA
83 (Welding) FEF O A L, e gL 2L 3, A, EA. =
Brazing FEEF(E3) 7I=R). B4 34, =4, 31
7FE8A e Soldering) T 9E 8
L Metal cutting and
. FEF, O NSAL, ANSTE AL, HA A4, HA). 2k
flame gouging
RTA) pd Bat O FEEF OJASAL, YAB A, 2L, 3, H A, A, i
Az olg 8%
A=ora A FEE B2(59 A5k AT, A4, A9, 5, A7, 3.
= Shielded metal arc _
Z & 2. QF oM AL
e olz welding (SMAC) ) '
- RERPRERIERCE:
aq  [TEASCREEE L g 8 Re, 40 24 E 28, 494, 2E o)4k
Submerged arc
sAAi
welding
Metal inert gas (MIG); - s - _ - _
AL, FEF. LE. dASeA (0] 38 A9 ). o] 5t
gas metal arc SA. B A9 A, AT BA 4
_.l_, A ’ Tl ’ PR D
welding (GMAC) = i
T ungsten inert gas _ _ _ _
AL, FE5F L&, oS AL, SHA, 3. A 4. Y] & F
(T IG) ; gas tungsten ~
. L, dastea
S e arc welding (GTAW)
Plasma arc welding
o P
FEEA paw) andplasmaare | 48, 22, ol ABAL. A4, F W, 28 3L, S, B,
splaying ; tungsten arc | &4, Y23} gL, X- A

Flux core arc welding
(FCAW) ; metal active
gas welding (MAQG)

A, FE5F. L&, dastgi(o) a2 FA).

B o5

. A9 A, A7,

ojxtst A s,

71 A%

Resistance welding (spot

, seam, projection or butt

3143, gA, g4, A7), 5

=3
=u

welding)
&4 Electro- slag welding 3, kA, Aol A, AV, F&F
Flash welding A7 &3 3 A 55 F
Electron beam welding | =& A9 X- A, A7), 34 54, 22, 4937t
Arcair welding FEE, A3 e A, o] A A AL &, A, 3. F 4. AV
7eh &7 Friction welding &4, 3t 71419 f-31A4
2+ Laser welding and - .
&l A7) dolA. A A, A, 3. B4 EUA D EAe BaE

cutting

Stud welding

TEE HA. A9 A, 8 A7),

A, &

Thermite welding

A, T A, B3
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M. faiE&dd A48

1. 3&

* 24249 A (IARC Group 2B)

IARCHE 319 oJ3tH H 7j9] S E AFoA BT A AEEY 718 BHe
d AAAt AN & e 79 dFE ZTE ATolA 2HLE EHAAA
A A A=Y 2819 FUHE BTk AIFE=CA HAAGE 2L EF AEA
o g dFdME HYE AZY FTE FVHE EAH 2L SHTY HY A
d 37k AW =53 #do] Itk

=3 FHOAAM 3 AT ZFAM 30%e A" SUF FEHJG. FHAAM A
Algt R Z3E AFA BASHoZ HY SNEL AIEEY FATdHo=
T S7HE Eoy AH S SRS Ed SHATY BHladAM e & Ao
7 flleh 3 Qe 2 JRe ATl WEY, $59, AFdel &HFAAHR B
JAATE Bzt AT oA ZHLE AQstd TE/go] dX|SHA otA &
APl 3] IARCE 44 S Group 2B2 E7F I THIARC, 1984).

o

1=

3128 : Encyclopedia of Occupational Health and Safety , ILO. 1997.
A BRaagvnd. FAJEAHI 1992

HSE AHEAAH RETAHEFTAA AL 2584 AP 199
AAFATE. AGNA A=, 93

EEE. SFAGATAY 34 fEEE A3 2006
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 FEE §8E 258 v EHF FHA Fo] dite FHY FE(cast)S U=
€ 25 4%8FAYLEA H(iron)THE o] &3t FHFE, A(stee) TS o] & FH
FE, o v dF<E(non ferrous metal)S o] &3 HHEFE So] Ut

Fxo Al 342 © FIAx, @ AAAx, @ ¥5 &8, @ &% 55 F
4R Y G F A, ® A" R rrgen Z 388 FAY WEH =EHE
frelEde o3 2o
E1FE3RE &Y U
8 F5S FYsto date FH=E AF¥de £ v =
Z¥(molding) |& FHO2A, A7l Zejd} AE Al (binder) 5 E 3}
#3¢ BE
T8 ¢ R FoEA Ayt 2ok 2 9hA (binder),
%} A (curing agent) 5& EFsto] w50 ATh
AR A = AAE Agate FAAd v 2571 2RHE, Aheat)
(core making) |&& AH(acid)S FYAZ AH&3E hot-box, o]AtsiErA, o}
% (amine), ©]2+3}3+S A1L35E cold-box, FAMEHAE A}
£3AY Azt B2 FA 3= no-bake Fo] YTt
EBlmeling) X o2 we gaAme on 294 U Aol

< (pouring)
A & (cleaning),

uhE (2 ')
x3h

oA wol Wx, B0 Bole FHUsE
Sole Zgolnk

E 2 F23AF ASE Ta 4R

Z & (molding) A7l A, &5
—T’—-E/ E]X]/ “ﬁ_‘, —]——1:!/ E]"]‘E;g

Ovne-baked core |f-71529 <& 6‘H )\]‘E, #7184, CO

Shell core|F &, Al °P§}T¢, EFddstolE,
AR A=
' making gEYyol, 2RI 7]‘
(core making) Hot-box binder Egd3tols, HHEYE, CO

Egdggoldl, dudddotn], =g

Cold-boz binder
B ol Aol S| E(MDI), 515




No-bake binder [H9dgE, XEgY3ol=
§83502 AT TANL 79

88 1 YRSt (Fal), oFFATA(RE), Ax
cupoilas
(melting) P (Dal), olatsera (D fal)
RHDEED 2813, A5, AR A(ILANE)
Exy S §FE0E A AT FoI(B3] =L AA A)
(pouring) 29, 5% 94, A94, CO, GABFZ a5

A 4 (cleaning),
utRE (2 7] x|
gh

2
b
dlo

, CO

7

L S22 A7
1 Fa shstd a7
® 248 27

FEAY, FEAN FES Ade 7 HAFY, FES dEE T
TR AYAN A F, oledny], uaE, A7) Ade 9w
7h 2R

H ] Afse A7l 10melste] &
A8 Yo FAFo] At Hf A
AL A B A7 AFE e

4ol ARZFAYIIT Hell JFEA wEt A
37 AYHHEA JH Fol 2a, e 7
2l ofstEo] 53] A & ZATH

@ 718t W3tAl

A% FRFEANE Aol £429 oo} Tajel ALHAE e B
234N BAE oFAZ AHSIEY ot 2RI VNG WA WA
o) AfsE AN FL) A7} AR AL AgET. 22 w3
7} AEAfol RPHOINER St wolok . AFlolE, TR, B
O] E (mullite), & g]v}r}o] Esillimanite), v}14|A]o}(magnesia), 234 (spinel)Z-
HatAle @ A8 AR d8A Uk W2 S5 FE25 eV A8 A
718 =9} X2 Z(zircon) B, ZEF 2P ALSIIE

—~~

® 2% 94 2§

% WAE $82 252 FYY W, FEL DEAY 9 Yol BYIT FX
Fe F59 S4AYCI} 8IS FYO ¥ W WAIT. FEIPIA |
of #UAt B FE dEH HE $8Y Ut 230 Wl 2@5o Yg 1
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= BAZ AAR NAFEFY 3 Fol FHY TTF FEAVIN =280 ¢
F59 27139E 1S MSolHolu, 32, Fu, FUF, 2371% Folt B4
Atk EY AT BFol & & Qow FFANBA Fol, WY, TRAFY, A% B
Nz BAY & Uk FEFFAA Uspoldde] =FHW F&Pol BAFEY 2
879, AP xFHIE YT & Yok 4F FEAY =FAE THY F

& =58 FE et 7laF (o] FFLLE AMEE Aoy UA, W
(A HIZFERAGA ARl =52 5 JTh

i

@ YgAitsigra

2o vRlgAdEoe] T et SdAFFEH &8FEH HE3 ElE o
1FEEE WS e FaldAolt 53] &FEd F&5& FYsta AH JtEd #
o &8 W §8FES FH FAE o, (2 T o Fo] TS kst
AT AAET JERSENNG #wE] AP FAEEHE Aste dAses F5
TS 298 & Ao dstgr e Ao, FF, oXHE, HANEH T F
AE4S 4ozl ACGIHo M= Y4H3 A9 TWA-TLVE 25ppmo 2 F33tn
Att.

(TEA)J_’Jr g g goelvl e cold-box FEAYA Zmjz ALLHATH
_ﬂtﬂ-/ﬂo]tﬂ 7]-01/%]0]];]_ -1—_1,]— lEﬂE’_ X]» q_

In &
r_“dﬁo
7?

r=

2

gA) AaEH /71 WAEt e B ARG EGR S FhE ALGE
£ A% gRd HuN B4R £ 1BAE AF80 2FE e 37144

AAB Fo £4e 2AT 5 Aok

@ WA, B2, 22
£4TEL FUT 0 f712d0] BRAHHA WAL TS A PFE v
boEggt dAe By 2ot ERdn adde A4 A A e 5
=

© g g o] iAol o] E(MDI)
olaAlollolEY Zd W Fe)E $de cold-boxt} no-bake HIQITIEA AM&H T}
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24, @z, F3hA Aol M YR MDIE &, ABAA, ARE 4350 B
A9, A4, F2TE 9 BFL 24T & ok

0 EFLdslol=

EEgHstol= o}, dlE, HYE dIZS 2ol HIF Y niigd ALS=
T e 9%, E 71BAAE ASsH A4H JBAFE 2AE F AT =P
AEAL A9 2 ¢dE7E dodle AAA Y & T8 EZE 49A 3

o},

@ FA g gEeEZ
AL LA EtFl2 A (shel)FH A curingdt ZwjAZ AMSEHY. IEE A=
&t SRENS e, HH Al &sU|® FAE dod F Utk

® 93 LFSesl44(PAHs)
S RYgFFo) S v A2dA 3 AF(destructive distillation)7} 23 & H
benzo(a)pyrene, naphthalene, perylene 2 T Eersly4rl DA B

WIS gtaa AR 294 =22 E3A Ut

fo X

B FistE B Fslra

olFATIAE HIERG IS ES 820 Fo] Bel FiE d8E AL | ¢
gt tae B3 rladls FES UE W AR Y Sslgas
o] 78 <d1E B2 23 vf(Quenching) HA 3Tt HE-FEUH3Io|= 1}
Yy F& el e old & XY iKarylsulfonic acid)o] e 7l FUE o
€ ofgivts B gEtear BT

I $4EAY =239, =&

"

5

® 2. FEZAAM LA e T EF
PURTON FE R | 59 | 85 (2 27
AAAZ | &8 | o FY | "7
A O
HA F  |wdE O O
FEHE PIEF ©
ag O
71ef HX
L i e o
AE
¥s MH2 © ©
&4y |MEF ©
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=2 @)
2E @) @)
o} 3 w3 ek 5l S
7t EE (A © ©
X ELH 3ol = ) @) )
=74 A (A O O

T3 FF9 F2 ZEAAA HHEeE AT 23 AP BI(IARC, 1984)
FATE QTN FX ZEAAA HEA A FRAFEr} 15252 B I(IARC,
1984)

23714 & 2 A% dAo] FUMgthE EI(IARC, 1984)
& FZ2 ZZA(steel foundry worker)ol A Aut 7} ZZ R} (steel worker)HHH 2L
A7t B Z7HIARC, 1984)

dokA: TARC 1

FnER

IARC, 1984, Monographs vol.34 - Polynuclear Aromatic Compounds, Part 3,
Industrial Exposures in Aluminium Production, Coal Gasification, Coke
Production, and Iron and Steel Founding
(http:/ /monographs.iarc.fr/ENG/Monographs/vol34 / volume34.pdf)

AHARPAFZE, 1999, A HA =R, 47 FEAZFY
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g H=

I. #3454 & #aiE2

JolM e QEAFA w2t gFd T/ 457 AHEY, 2 F S

B 2AEy, gy F w37 2HEAE vSs A v
Al BT RS A Hof 'k F7] B frafirtiet o FHrE R

2 ) oJ3} (Filter Press)

Hhgo] By JALS wj@oF o|43}e] Filter PressollA] 2 st} o3 %
Filter Press9] Plated|x] A8 cakeE E|A|A &7 A3t} Filter Press o3}
Al Platef-$] 2 o Au]EH ¢ (coket| 2ol WA F7] H Fajrt2=9 oFH
7} B EY). 28]3 o33 Filter Presse] Plated| A G F cakeE FAStE A
A g F7] 2 {37k o G "

3) AZ (Cabinet AZ7] 5 )

A& cakeZ trayo] ©o} AX7|A 30C - 60CE < 30- 48417+ A=EAZ]
Azd AFE EHE7 FAS e S Fo Trayolld dxd AFS
719 FASE A AN dEER] TAEH.

4) B4 @47)

247 BTl A2 AFL 234 FU%n 249 AFS T2 w2
AEHAY EE §7)0 Gob HadE A4S dh B FYFA AF FYA
guEel BYHH, 248 AFL §71o "o} nAE A, §710 FAskE
FPNAE GuEo] ST,

5) £F (E87])

7104 B olFste] EAFAL BaA HIAF F7 FAS & F I
AZ AE EFAT ERVNA BBAFES FUSE BN GEEAC] LA
o}.

6) T4

o] &5d F EF7] WiETM BEE 2HANAY FFTE AHSS &
71l 23 Afolth £ A2 £ B0l gL Holw, F&8A
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Fol gt A94 B4 242 S5 ok

0. #3848 A39%

28} GRTA 2ok HHEAL u$ GesiA A% B AR} Ay @

3 8 .
TgHe WYY 4 Fad AFIGlt 9FH o2 93D WBY oY%
o, A%, A%, ¥, 77, 2, 9= 2 wd, A7 59 24 37 wasHw g

—_

IARC: 1, MAK: 1, NIOSH: X, NTP: K, ACGIH: A1, OSHA: X, EPA: A).

(2) XE ¢4 3]=(Formaldehyde)

wol 28 A2 Uehie, A%, ArEs
24 9 WEgee Joth

(IARC : 1, ACGIH : A2, EPA : Bl, NTP : R, MAK : 3, OSHA : X, NIOSH : X)
(3) B-v+==o}71(B- Naphthylamine)
ol A=F4, A5 7 ASF4e] el & o
o
=

4 FRES 4o F 3, HEIHERIEW S FEsty JAFS dod &

ok O @
a

=
o}.

24 R 82A R U Sldn. mad 3499 k2 o|FA=
Fhel BAe] HuHu gloy HaHoge 104 o3 FEVE 7T
(ARC: 1, MAK: 1, NIOSH: X, NTP: K, ACGIH: A1, OSHA: X, EPA: -).

of

A5

AAF =T, ATE AA. AFESHAF 1995

4348 RAFYH Y. dSFEAE S 1992

FAEE MJEARE FEIFZEFAA ML, 985 AXY 199

EETE. SFAGATAY 34 FEEE A3 2006
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g, RHAE 259 dAL, BAE =R, 1Y

Ao} W] Ao EE J15H 44 Foiss] AA ASET dEY P
BARe Bt o
B e
1.%%

) B &3 ¢E A, oS EE, Pi‘r“-‘} ElE%, 23} otqd, 9714 B4

544 G2 T8 THE B, ZREAGNITH, 1A BES
Feddn ge 483, AEE dE, B Yol
F&:2TUE, ob £, 7R

o
=
G %
@)
©)
(6) AR : Y431, 29 FA(ocher ), F EE A EF4F o1,
AL ] 2 (hansayellow ), Ho|E A2 ¢, Jl=F HJEE
(7) LABAM 5 : G714 A2 Y, FIEF QU] Eelnd QX
(8) =4 ¢twm 2t AE, A& 2R, 3E A A F, ZHE A obd 189l
¥ o] kAl (permansa) 18] (T2 Z A o} d B2 9+ 22

(9) 24t R : B2 A (sienna ), Bl -$- Y ¥ (uber ), ¥kt}= (vandyke) B &}-$-

(10) F&R 34 By, Ay, old, A7A4 3 A8, Z2EuLE
2. AAJE E=E BEAA

ol Zdlo), 43, 4, £ &, U (F2 ), 84, 72E, £33 JX(blanc fixe)

IL FalEAH AFAs|

Az HAZ HAFEHL JE SHHELY F= 433 gAN HAFEFH 3
A

=
gEdo =4 T& 1l FE FTF

L

Fd e RYBPYEE AZXde AdrTFAE Aolut dAASAFAA)S
F2 HL dRAA AsEAR Zo] AHSET
O FH8%

Aol §4 FFA W] dojyt v 7o Hupe] FujshAdA AL FA £
B4 S7MHA Ha FE3, 483, §F, %93 %S B, '*"Bla & 4231
A Ag AT S 548 o
@ a9

Aol DAE=ESA] 2E7IA, ARBA, AZA, AF8A, 3, <8714, BH714, H
ofo] &S mA F I FEAHFANE 4 2 HEFEE TANFH Y A
dMe FE A&7 ik Hol S7HdE Bavt o
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* WA - EPA : B2, IARC : 2B, ACGIH : A3

2. G20y
® =4

FRuy BAL ¥, 2 % 2o A3 f¥sly, BAW H9Te] 94H xF
Aole de) A4EE HEY ST TP BT DEE =34 44 HA8 2
Aol A & Aok FTAFC] Mo FHH] WA oL BT F 9

AHe 2 A4 AHEHE E4
o HIo dFeA dstdEr|

ol

=

wl =@ o ~1 H°§}9} 74311——5 FEY F dE Aoz YA Uk =EA B
e =

o}

N
o
)
rlm
TJ
2
_\‘L
mg
lﬂl
4»
o
%
ki
30 |f

Shaver’s disease)o] WA= HoZ

ot
A
T2oE FATHE AGB PRG) DAl ¥L oz delA o, ok
=
K3
S
=

FA Fol TAsEE PAHS d#H= ASE ¢4#A doh IARCR &Fv)H ALt
34& group 102 EF SIAT(EYA &7 : €Fvw ¥4 T34 IARC group
1).

3 7]—5%

FaAs

AN E. ey, 5—%%, 1984

49848 RAB Y. FAARAYE 1992

HETE APEPAEH B o@%%ﬂlﬂl A, A5 A=EYH 1999

EEFH. SeA3AFAR 39 = AE a7, 2006

In - Plant Pr actices for Job Relat ed Health Hazards Control v oll. Cralley LV.
1989

Encyclopadia of Occupational Health an d Safety . ILO 1998

HN *
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=

I. #3454 & #aiE2

R M=

E 1 =844 AEE s du] 9 714

Gl A8

QAR A | HA P A AR AP B EE B 5ol mAF

A % AARE FASF L vl me} SRS 54

g FALE, §4, I8 T WP &) T3

B A%} $7 5 B} g 174 §H5 o] AshAl7]

gum ey | S TAR AN HADFFE c1F7] A3 §AS £AE 7here]

5450 UM HoE 422 28

=4 PAE 5 gE o 2B S $A9 EFA AAAAY AEE 24F

o 34 ZRE N5 BB AR 99 2

30928 | 4IRS 74 4700 Yol ¥R R A P AAF 27

71e} AHE871 2 vl 52 AXE
E 2 3E fel-AdAdAe 2y dE

T4 AR A

A F #7184, 23 ARAGA F7184, I 2D 2 FFS EA 2N

5 3 WL ELEANAN A, A, BA 5 2T 718
EF | HEA LD 2T | aneawy i

w gy |18, SHBEE (2R AR LA £7184(8 7, 24, DMF, MEK, MIBK, B, C,
T A, e g9 A C 3¢, EAS)Z7] B gartas By

BUAE HNA 47184 B, FEAR TP FFSE

23 7184, £ 294, "

SEREMER B AEE A R AR 2 AR {7184 5] 24

E G |F718A, THE AT (81 L= AF SN R ZAA 47184 57124
7] B |[§71&A 7] 2 9871 5 ARG {7184 S04

I. fF3lEdE A339%

HRJAEE g5, AGFAAA@EIRIY), &4, H7HA U7tA AELZ o|Fox )
o ¢EE HRIESY gREES AASH, 48 7HA] FEF&5FS J%z‘f}i At o2t
FA = HJAET vE W MLV ZH F BAYEEF dte IS stk &4
© AUet Zo] HUAEE 594 AT F UEEF 3= EFo|H

1) A=A
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F2 JFAHASFAF AN 98 717 FlEZRY =&H

FHFAF #al g

7= T 2

o g X Eolu|E, oM EVEY, oladR2YEY, ola ol g, gt d
g olE, AIUEF, NASTF

v g A g EEEolu|E, AZEHAE, 74 T2, =2 9=, Gsuld

oA FA Al EXN S olMHOE, ZYAE, T4 T, olHE gy =

U EA E]iiiullzl‘ﬂ, X270, opdd, EF A fo]4&A ol o] E(TDI)

opr =7 el g Eglopnl

PP 2-F-5A] A& olAH|olE, olAEZL, 2-EA] dE, Ho|ARYAE, WY
nold AE

= ENC k=1 44-tjotu=33-t) 22 20w I g

ZHA-F-e A A g g X Eolr =, 13-Fetd, ~Ed

HE=A A g2 g, ol E, EE2HA, EF4, &, x54dd=

2) HA7A

E82dE £2 59 ALFPAA, ¢k, &4 B ol v EFF U5

F2g ofg 74X Bdol ArtHel ok B 7% /A BEAT AAT

3 REAZE AFA, I A XA, 7tAA, AZRE2AA, $EA So] U
AR 715

A: Co,Mn,Pb, Zn,Sbe] V=& A4,

g, SEAY, AEANG, GG

T U

F39 A4S 5V e AXE FINNE A

ﬂll

Az
LY

4

SAF L AFE3L7] Aol A F <] A (gelling)
3 2 7] (skinning)-S < 3= A

AP AL AR AY HAaFo 2 517 Y3 7
2o gHYSTFE A

=TT N

g 2707 2 =2A HE

7}AA: ZFAY, siute}r), 18

A e, H, A S TJilZ_} BEA VA E A S A AV AT A 7=
sl &4
WAA: dslaietd, SAREE F Bol & v A2 deh Z8S WA

1% Aol g sl e BAL e 2o,

(2) XEYU 3= (Formaldehyde)

ZSQUINEAY FAY Yol AgHY W, FH, GDA, H7E FHA, A
ABE, E, 98, HIE, B9, w254, A 59| YE A8
O FHIE

3 5F7)0) AFAZeIH, XA A3 L FPAY RGeS D 1
SR 4 U8 5Aol e Bdolth 5F7 SA0Ig6 7, 4%, 48
2 59 SHe WS 347 ok
@ H49



PR
1 %

T

2
o

o o

>
=
0
>
0
2
s
>
IS
3|
=
>
o
&
5
z
<
>
2
w

2 e Aax 8 %
W, 252 47184 2 =A%, 2 9 BEA ATAZ B8 2 g9 5o A

GEEF 1 SELS HY, = 2 gFo i AFA ot
Q@ 3G F
ASRIE E 7 LASRIEEL Hof| &3S Fo BV =EA FREAA &3
A AHF AdS e, EFR0 73S 54T & Ao AFSIHE 4
A7 =X AZEAEOZE AMGE FEo] o GEE AW T TEAENA
ARAZ o)da dgtolido] Ealth. TEAFAA Hdo] fddE Rurt oy A
oA werAde ax gdth IARCES group 2BE ACGIHE A2, =%+ A2
=
=4

(HAEIE B2 BR ST

(3) HlA&

(= fEd Ha B2 2x)
4) &

4) F718A =52 A% A BT
(= {7184 &€

¥ =AY FIAIARC Group 3)

IARCE 10 93l =8 AZxY 224 AY & o2 ¢ AF37HE A
o] 9J4l37] olE it wEtA IARCOIME =8 AXFAYPY TLPS Group 32
2 2 HTHIARC, 1984).

1A=
A=Y, AFE AA. AFESHAA}F 1995
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ZHATAE RATRYFE. IR AF 3] 1992
A AFRATNY EEFHEFAA ML, =85 AZH 1999
AR FTE AALA J=E, & F Y

onographs VOL.47 - Occupational Exposure in paint manufacture
http:/ /monographs.iarc.fr/ ENG/Monographs/vol47 /volume47.pdf)

£

IARC, 1989,
and painting.

~—~
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LAs € &7
1) 94 =59 =%

(1) ==z o=

2Z Yol e AeFEAd Lz ojds AL ERE ¥ =A%e UL
2 ERY &4L Bou =3EE7F wmE FHol Yok AT TFV] RIEFS
A &7 A7 Iod £F 02 fU18Ad AGEE2E fFol A
2 %% &8 =F

a7 B A-Y(Touch Up)olat H2w &, &9, = F& oA =F3}=

ol s FREHASHA AHEHIL Joh {7184 =& 2Zgolhg ¥
A 1o FAZE ZAGsfior oz Fo] AHe ZHo|AY U7 EFS Zd
A ZAdE A F718Ad AgFEE 5 Aok
3) ©3

EAE =583 & JFHANA S0LUF F2& =58 "7 AAS L, 29
2 AXAA S A& HHoZ AH TAstE AL olyE fU8A FE2E F
o F =89 FUIEAVE AREHERE ZF wiFE ok ste @il UL o]
HBAAA F718A A FAZFE7F old 7Aool Atk
@) AF=F

A& = & (Electro-deposition coating)S AZE ¢844 T=EEY Fo JE—. Tre
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F718AE FA, 74 R =
o olE fU18AY ATLEY —8— A AF=FA, 54, FFEE & F JH #
7184 =3 2o EFE F A

BAY FF I |
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Eil EE}% Zag
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(= 7184 #Fd AL =8 A i ZAx)
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=)
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#* =AFP ] A (IARC Group 1)
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€ oA 128, HGel oA 14u] E:kthal 3 o]l& %ﬂsﬂ °§§> O]*Wi
AZtdh Hed & o T A=, A HEEe 1 AFETE HY o
23 d@AolA] R 2 ¢ NI T, FIHFY 47 IUMF RuHA
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AAGA TG AJAR A=R, =F FY

EEFH, 5407339 AFAH 38 FedAE B3 2006

IARC, 1989, Monographs VOL.47 - Occupational Exposure in paint manufacture
and painting. (http://monographs.iarc.fr/ENG/Monographs/vol47/volume47.pdf)
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@590 vlE g4}, 33}o]4=4x(dihydrogen sulfate) 2] A2 dipping acid), Z3]&
AHelectrolyte acid), #3}4=2A(hydrogen sulfate), 4F2H(matting acid), &2+E (ol
of vitriol), 34k(sulphuric acid), &4+ 22 f-(vitriol brown oil)

F(EehE) 2 833ty 44
D FA, FHY B 74 AAEAN, /F71HES ASFATIAY, EFATIAY, €
Z3HA| 2t (sulfonate). g0 ofF A3 =3 HFsH I3 A-EF whgo]

2o g4 Al EdAIY 25 AF A TR0l e Favt EAdn

f

1 34 g4k AR e 4k, Asls 52 d FAHoleum) AZE W ARE Al
At

2. £5: 8| EAA ASEA, FX U &
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A, AE2ex HAf 2 %E *g
291t}

7 34, 934 7}51, 71 2 w7 EskE
2 AR Az, HF R FAA Az, F2
, B AA g TH]?JE Az, AHA Az Tl
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o

=] H7F U9 A A SEAA HdH FEY Tl FUEIA T
(Steenland & Beaumont, 1989).

Autt @Atz ATolAM F4 2 EF F7I QF =F ZEACNAM A
9] 23 TS FAE 4 YA (Siemiatycki 1991).

Qakulg AR 2AN A BAAFo] S7HSHATHIARC, 1992).

=
59

qd 27 A9 0 HAF AY 2EANA F5G B4 A9l ST
(IARC, 1992).

A2 A7 Aol AR A 2AN TR wale] 28] ol Frsa
(Steenland, 1997).

W% Agset 34 2N FRe Bl Fwe BAE Holm Frisidr
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(Soskolne, 1984).
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