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Harrison’s Principles of International Medicine, 14th ed. New
York: McGraw-Hill, 1998.

(2}) Greenberg MI, Hamilton R]J, Phillips SD. Occupational,
Industrial, and Environmental Toxicology. St. Louis:
Mosby-Year book, Inc., 471-488, 1997.
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<% 2> 52 PAHE <A 34
PAHs z 4
Acenaphthene - & 3 Mox=
- dFA =, 357, /IF XS
Anthracene - m| MEA mpel Mo mzet
Benz(a)anthracene - I REHEA ZTUH RES, IFY SdAHo|HA
- Huolof| Xt=M, D2, 72X AE, 7|E, 2o, HaF, Wy
Benzo(a)pyrene - I BEFA g MAFE g2 JHHF
- GEN - EA| ZhaF B Folof E4HE R ghE el
Benzo(b)fluoranthene - O MEA LetM (2rerx|A2F2 Benzol(a)pyrene2l 10 7F2F!)
- I8 MEA 53T 2Ly
Benzo(e)pyrene _ Soiuio|2lA
Benzol(g,h,i)perylene - Benzo(a)pyrenezt =gt=H ghetMo| FI}
Benzo(k)fluoranthene - I8 HEA RFF, @y
- AEHMA TIREYHEA et Efol7|HA BAN ZdHO|N
Chrysene - JtE ESlAl 27| wE
- st =24
Fluoranthene - =90l N
Fluorene

Indeno(1,2,3-cd)pyrene

[

- D8 HEA HAM FFS
- Benzo(a)pyreneE Ct= ghetAdo| <kat

, ek I 2X o A=A

- 1 F& TE, @2H|, €3
k.

Naphthalene =

- Ho e EE TSy oHLfE

_-Tc, =4
— sLe
- Uz, g

-E@% =

:
MAL AU, AZEEf

“Eol olzelof WRY JBAE, J1E, , 3
Phenanthrene - Azl Be WRAS, JBAAS

~Hol chsh 2bE, B, Yol HalH s
Pyrene - 10U MEESAl MBS, 2R

- 302U7¢ AEAl TR

=4 ¢ Keith and Walker, 1993)

<} 2> JARCY] PAH ZtAo wE &
25 & ==
Group 2A ' Benzo(b)fluoranthene, Benzo(k)fluoranthene

Group 2B 2 Benz(a)anthracene, Benzo(a)pyrene, Chrysene, Fluorene,

Group 3 ° Indeno(1,2,3-cd)pyrene, Phenanthrene, pyrene

Dibenz(a,h)anthracene, Anthracene, Fluoranthene
(
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(th) =y
@© A<t
@ wl=re] A B0l 7] roofer)ol A #HF 943 S7HIARC, 1998)
@ A5, S F)
@ od=+o] dEH(coal briquette, patent—fuel) Z Ao A 5008 B& 2w
o AFg EANTP, 2005)

7yot FLrok Aol 9o ubsjol alztol whEH 913

o[N

[¢] 7]_
(W - JARC : 1, MAK: 1, NIOSH : X, ACGIH : Al, NTP : K.

(7}) NTIP. 2006. Carcinogens listed in the Heventh Report — Coal Tars and Coal
Tar Pitches (http//ntpnichs.nih.gov/ntp/roc/eleventh/profiles/s048coal pdf)

(1}) IARC 198 - Monographs vol.30 - Polynuclear Aromatic Conpounds, Part 4,
Bitumens, Coal-tars and Derived products, Shaleols and Soots
(http,//monographs iarc.fr/ENG/Monographs/vol3o/volurme3o,pdf)

(th) ATSDR ToxFAQs for Crosote (http://wwwi.atsdr.cde.gov/tfacts®.htrrl)

(2}) OSHA technical links - CIPV

(http;//www.osha.gov/SLTC/ coaltarpitchvolitiles/index html)
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1

A o] t}(Zaebst, 1991)

(2h) A3y gAN R F4H fgAdde 7hEY QKT 7H7; 5
0~80W, 100-200vf @& HAE =4S w=E=FtH(McClellan
1986)

(vh) gt o= o] -t 2T AT A DEE k=Eatoll Al et
AT =7 S7FFATHIARC, 1989).

(vh) ek
@ IARC : 1
@ NIOSH : X
@ ACGIH : Al
@ NTP : K

oh AE 9

(7}) NTP. 2005. Carcinogens Listed in the Eleventh Report - Diesel
Exhaust Particulates
(http://ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s069dies.pdf)

(W) IARC. 1989. Monographs vol46 - Diesel and gasoline engine
exhausts and Some Nitroarenes
(http://monographs.iarc.fr/ENG/Monographs/vol46/volume46.pdf)

(th) McClellan RO. 1986. 1985 Stokinger lecture. Health effects of
diesel exhaust: a case study in risk assessment. Am Ind Hyg
Assoc J 47(1): 1-13.

(2}) Zaebst DD, Clapp DE, Blade LM, Marlow DA, Steenland K,
Hornung RW, Scheutzle D and Butler J. 1991. Quantitative
determination of trucking industry workers’ exposures to

diesel exhaust particles. Am Ind Hyg Assoc J 52(12): 529-41.
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(6) 67} 2=

7h E5 & E) 2 =88ehs 44
(7} #5F @ 233 E(chromic oxide), F4 =& Hchromium trioxide),
= A2 F(potassium  dichromate), S ZE&AM}E F(sodium
dichromate), 322 & (chromic sulfate), ZEAFZ4(calcium
chromate), ZLZAto}d (zinc chromate), Z&4F¢(lead chromate),
% 3} =& (chromic chloride)
() =gststy 44
O ¥9471& 1 Cr
@ AT 1 24
@ A= 51,99
@ &4 :1615C 171%)
® \lA 0 2200C (1719
® HlF : 7.20
@ 7% A +2, +3, +4, +5, 1F AL +69 e dxptE A,
A vE 449 S¥ES vtee g&olth 27 A WEA A
steo 37} AFe] ¥, 47}¢}F 57 ﬂi% SHEAR EUdAEY
A Wat, 37ket 67F AFo] Ao IS
ko] g gk Aol = &38R et

) dAL Y =5
b Az 2 &%
D ZFY F2 5= #FH9
AFgH
@ AE T2 33% ALt FRFFAA AFEEY, 10%E G4,
25%E A7 mgFTH, B6%E FEA % AL H T
® ="z 293t 2 aF Fud 37 AF FFEC] wel A
S1, 67} 2R 540 Y,

ok

T3 g dges Aatsked
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@ 2BAG Az TN B, BF, A%, o3, 24, 948, A
% Z% T4 5 ke A9 U1

® 2% =AYl mEz QAL ga, P, Azse 39

O

, m&, A4 =
28923
@ RSl &4, oA T S iR, &3, &8, 9 52
3= A4

2] 27112
® S WA ol §5E NAAF Az
D 91 9 A7) Bol fotsl e A i Ao A9 242
® AME Az, WFshs 37 26311

o
T g}
wEAA 7P Wol FeHe ARe dE FF Foln, 50%7F
A% FET 60%9 FHEES ATl gog s 7]EA o
Ao Aol Jt=EL 90% o AEel EAFT St=F
°of SA%= F8 Vw2 A Aolvh FrE SHEEe] APt
°of F2 AWE T widEn, iRy MEzged At
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(2h) et
@ 37} 2& - EPA : D, EPA : CBD, IARC : 3, ACGIH : A4
@ 67} =2 - EPA : A, EPA : K, IARC : 1, ACGIH : Al
NTP : K, NIOSH : X, MAK : 2
@ g 0 Al - AFAFE(EEAD), 671 A5 B84SR, AFAt ofd
A2 - A

ah) AFE L

(7}F) OSHA

(Y})  http://www.osha.gov/pls/oshaweb/owadisp.show_document?p_ta
ble=FEDERAL_REGISTER&p_id=18599

(t}) http://www.osha.gov/dts/sltc/methods/validated/t-w4001-fv-02-

0104-m/t-w4001-fv-02-0104-m.html

(2}) ATSDR
http://www.atsdr.cdc.gov/HEC/CSEM/chromiumny/clinical_evaluation.html
http://www.atsdr.cdc.gov/HEC/CSEM/chromiuny/sources_exposure.html

(v}) TARC http://monographs.iarc.fr/ENG/Monographs/vol49/volume49.pdf

(¥}) NTP http://ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s045chro.pdf

(7) YAsg=

7h EEkdE) 2 =dstehy A2

=S
% YZA(nickel, metal)
284 YA s o ey Z(nickel carbonate), 2FsFY 7 (nickel
oxide), ©}&+3}Y A (nickel subsulfide)
@ 7HA UA 33¢E - S48kl A(nickel nitrate hexahydrate),
543328 A (nickel  sulfate  hexahydrate), 93} 2 (nickel
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1

chloride)
(h) Eststd A4
O A= : 5869
@ &5 1 1556T
@ #wEAF - 2837 C(AAHA)
@ HlF - 8907 (257C)
® F7194 : 0 mmHg
© 2% 230 B ol 958 YR s 5] WA gl aA)

o

) dAdY =F

h Alx 2 &%
O zHAe 2= =29 Aol AHS
@ 42 % o AR& 27112, 27219, 27229
@ AA 2 AFH FEEel AR
@ YA-Ir=F AAA| A& 31402
® 4 SuiAlel A8 24399
@ /\ﬂ/\oﬂ /\].Q_

@ Tﬁh —Zr‘%} T2 A~ Az AR 36910, 28993, 28943
= =g AR

A7 EFFA ol AR 28922

() AL (A

A5 ApgskE 2
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= 3922
g Ax3A T olad dAAE st AAAA FA5H
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2 Al 1.0mg/m’

metallic) group 2B
http://www.osha.gov/dts/chemicalsampling/data/CH_256200.html

@D IARC : Y2335 (nickel compound) group 1, 554 Y #(nickel,
http://www.osha.gov/SLTC/healthguidelines/nickelsolublecompo

unds/recognition.html

oh) A2 9)
(7}) OSHA
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(1}) ATSDR http://www.atsdr.cdc.gov/tfacts15.html
(t}) IARC http://monographs.iarc.fr/ENG/Monographs/vol49/volume49.pdf
(2}) NTP http://ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s118nick.pdf

B) 7t=ESFE
7h 7 EgE) 2 =83t A4
7hH  3gE ¢ 2AEItE=H(cadmium  oxide), FAFE=H (cadmium
nitrate), 93 7t=+H (cadmium  chloride), 3*F7}=+H (cadmium
sulfate), 2Hol#A2 Jl=H(cadmium stearate), F3}7I=F
(cadmium sulfide)
(th =3ty A4
O 94715 0 Cd
@ YA 1 48
@ A= 1 1124
S 321T 19
® ¥A 0 765C (1719
® HlZF : 865 (201)
@ <7199 1.4 mmHg (400TC), 16 mmHg (5007TC)
T FERHI A A NS ve a85da B9 4 &
Hol A GalH A har Ad-E-ollell A Bt AL
g wZol dAje] g SR W 5
EEOE AsEnh Jlew SV SAAQ =TS drk

e
)
=
2

i
)
rr

) AL ==
h Az 2 g% F2 Pl A AR A
@ oFd, T, A e FE5E A-dste AN FAER APE
27219
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@ NTP : R
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® OSHA : X
@ NIOSH : X
nb) 5§

(7H OSHA http://www.osha.gov/SLTC/cadmium/index.html

(1) ATSDR http://www.atsdr.cdc.gov/tfactss.html

(th IARC http://monographs.iarc.fr/ENG/Monographs/vol58/volumed8.pdf
(2 NTP  http://ntp.niehs.nih.gov/ntp/roc/eleventh/profiles/s023cadm.pdf

(9) ¥l& © 1 %] 33E (Arsenic, metal & inorganic compounds)
b BE(EEE) 9 Zasletd A7
(7h) &<
@O W¥]A-75(Arsenic-75), &4 H]Z(Arsenic black), 5% H]ZA(arsenic
metallic), 3ZA W] 2 (arsenic solid), H]A~Z](arsenicals), 3]AH] A (gray
arsenic)
@ 4t sd] A (arsenic trichloride),
@ olH] 4k (arsenic trioxide), HISH(H-2)(arsenolite, arsenous acid),
8] 2k (arsenous acid anhydride, arsenous oxide), AHAFalH] A (¢
A2 (arsenous sesquioxide, claudetite, white arsenic)
@ w2k (arsenic salts)
() Eststy A4
(D CAS NO : 7440-38-2
@ A% 1 OhL 234 ge & FAAE F5olth 37] FelA 3
o] gloiA HE& FAE uAZ @y spdad nks WArd dh
(e FddAelt aea (th2 9 £= f2 o] Frish 1A
oA A4Y FEdolth(WAIE Y Wy T 7k« 4
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1

W) Ay =F
QZFo] ARESte= thF-9 HlAw opH|Ak AHESHH] Ax(arsenic trioxide) % El
2 dojXin opuake e, ofd FEo] AdAAAA FAEE dAAET
A AAA o ® 75000-100,000 =9 BlA7F AatEva FAEC B4
stgt=e Aol G estAl ol &=l vk Al (smelting), el Al
2 stekEd Az, gElek Wl o ARl Al b Soll A A

<
T
o 80% AEE woF Az, AY B REA AR WA 5 By
o]

WS 3 BF F2 o&HE 2
~AEF, Flek A2H|, MEM Sof AR |- w2l ofd, of, B Seo| ZAS HMgel=
- olMg o3, M| Am oM £ u|AE| BEIM JlY, Bshste e
2 olzo| MXoll ALR - AT} H|AE BEste HE Ak
- =Mx|e| M=o AR - B|aBte olzel XX 2 T A
) - shEE M Zo AL - ofoin} A2 EIBAIF $AE HHMAIZ|E
SHHSIE | o) s e ojoixlz Al =il
(arse”"’) ofMEal EOIL} I} BHZ Aloll AFR |- OfMIElE B, SHEA| K Eshs A
trichloride

- Rel o £AP| ME, 4EH, T

A, MEN S8 HEsHe B

- ZH%| Azol £ 23 HFsHe A

- Mute] UK U3 ]
zo0| so wENE MxshiLl 5 23

o
o = —
Fot= ate

2 3
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oo

gholl A€ 3719 HlAs 537 (-SH)$F At 24353,
=FEA A 2 DNA 3ol #odsts oy 7HA &4 &
= AR 571e] M4 A el 37k HAm gt
59 3719 HlasE yEE guEol2 Ak dimethylarsinic acid)}
e o} 2 &2 monomethylarsonic acid) 2.2 Fo] AHOZ uj
2!

oh. A o)A el Wz 10412kl o

At Ak SRl oSk A5, Agr, Al A7k vl shekEel
EEHE AT o 2 ™ol Eokde] BuHa vk ¥Rkt A2 F
77 geteitt. ZIAAEY, HEA el B Tol ek ek, A
ek, ZEAGIe] B o] AAHIL Uk

AlastgtEd] Ao r =2H= A, AHHd T &8 dYEGE
adenocarcinoma, AEE AolA F7h Bl fofstA T A
T AP B2 rH Sl HlEste] FbekA R WA SEAY
TRARNA A As7IAIY, "HEA B 2EVA ool STk ek
ATu T oM ] AAdA, BAp e AR FeF AA Sl E

A, JHe ol =2 S/l EaFHATHIARC 1973, 1980).

W =4 %

NS AFArritant) 24 7Y, 7E 2 EEChE)E 2 ot
A W3t 5, QRS 1F, T-vte) w3}, ST e Ao 54=
Ak gt A S(encephalopathy)s ate] A3 FFNEA S/l Hepd
T Utk dubdgo g ApFARS R 2 Aad AdE A% AdaA s
(collapse)°]th. 54 =4 4 & IJFATUH 12 AYA 555 sHkst &
Z ATl HAT  QUth wE2 FUsd AAE 1EAR 3] )&
ok A 49+ Zge-vtdl S5 (Guillian-Barre syndrome) 2.2 2.91¥



-
il

F&9] Mee-linese] ®% 2-3F % €&l
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Z=1
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° 2 t}7]FH(multiorgan)

=

.

(th) " 54
]

0]
=2

(erythroderma)©] YER}7| %= o},

3
e
~
"
b

)
S I

IARC

Aoz go
29 ‘blackfoot

=

[e)

Fd

°©

[e]
i

o 9

=
=

[¢}

g

© 2001

A}
(2}) CDC. NIOSH pocket guide to chemical hazards. 2005.

and Metallic Compounds.

=
3.

A
Threshold Limit Values and Biological

A

(t}) American Conference of Governmental Industrial Hygienists(ACGIH),

-

1

2%, Mee-lines
37

=4

AH
Al Al 2002-8

€}
=
al

)

=
o
g

_]_:[]__
1980. Some Metals

the} 4
BE FAAATY 35 O
i

fex]
H,
=
=]
EH.

)
Monographs on the Evaluation of Carcinogenic Risk of Chemicals to

Humans, vol. 2. Lyon, France: International Agency for Research on

Exposure Indices, 7th ed. Cincinnati

—?—'
5o
Documentation of the
Cancer. 181 pp.
TARC.

=

(v}) TARC. 1973. Some Inorganic and Organometallic Compounds. IARC

o) Al

7hH =
(v})

disease’ 7} =€ 4 Ak HE AT

Sy
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Monographs on the Evaluation of Carcinogenic Risk of Chemicals to
Humans, vol. 23. Lyon, France: International Agency for Research
on Cancer. 438 pp.

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

(10) bis—Z 22l 2(F 22 H =)

7h R EEE) 2 EesketE A4

(7} Belo] EFZZHZ(chloroether), FZ 2ol Hl=(chloromethyl ether),
F= 2(F22EA)) el chloro(chloromethoxy)methane), tlE&EZw|Eo]
| Z(dichloromethyl ether), <AH|~(F=ZH]EH(oxybis—(choromethane)),
-t E 2 2o e € 2(sym-dichlorodimethyl ether), H]Z-#4]-<l- 0]
(bis-CME)

() =efststy A4

D CAS No :542-83-1
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