g S g T )

(Nickel and inorganic compounds, as Ni)

Iet=

ol

tol

1) 24 LZ(nickel, metal)

2) 22M LA BIE . erAlYA(nickel carbonate), AU A (nickel oxide), ©}33h Al (nickel
subsulfide)

3) 712 LA sigtE 1 &3tdAR Y A (nickel nitrate hexahydrate) 2-3}3FAFSY 2 (nickel

sulfate hexahydrate) ¥93}]Z(nickel chloride)

CAS No  7440-02-0 2 Xt AN
2 XtH S 28 2 X & 5871
= = ® 1457 2 = ™ 2730C
H| & 8,902 (25T) = 7] ¢ 1ummHg at 1810C
O S|AHO] el Ol 14
G d _/,k_i/a—i,]jj Q—é :ULZAHQ] WA Qe 1)
O O = = b | i BAT

ZX : ACGIH, HSDB

3. UMY A 8=
— AHRIZIAZ X : A R2FIO] T, AA| YAkl 65%
- 215 FO7IF, 42 HH| XISXE Y A BE SISIEEAH| E4 8 AA A 22%
—LSEN (Eg7), 24, olad (steiEeiold 871t et S0l ARZ), LI (R, S (Cupro-nickel
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(3) =i 9 vk

ofH gejol FAARE Hstel Avom MEE 4 U uoR wWAEE A9t S4B
A

=]
= =) @) =) = )9)
HHBGAL B2 53712 B3l B4E Ude] ARASAES B3l hEwo] AR i Lojur”,

P, dsiu, Balel eQE B uhil TRAENAAM 487 450 WAsAR”, 85
B 2092 TS Tathon 1082 JYARE W 2RAE0] kEgd YA g2 diF
7.1-85.7 mg Ni/kg Qo0 ©A(15%), BE5(14%), ArH4W), FEGYSY] F4o] ey, &
Aol ofgh Fe s HHXﬂ?I;} T (1oL 20-200 mg O] Sk HEAClE 24 g 584 YE
e 23PISAES YA gkt oleloe dador gAE o] St Weeule] S,
R & St UrEPkkEP” FEAYCA kA FAZE F7HE AN, A Byt ohy
ek Qe e YA digt v feEe HEY wRAe] 7P 23 Aot wR =E gt
ohdel Yae AT Agole mEelo] WA = oot 4zt YA HARQL 0,007 mg/kg
/day ] 5ol eEH ¢ HH4 ﬁ%—‘?«%l st wbe] A7Ixke] UA Ae Yl It

A =

O
o
)

nEke o Holl sjolo]| 9lo] BH7FX

=21
21) =] 16)
W e, @E, B, FE S AP 4T ekt 5 ol

o[rl

(2) THA ARG

1) SE71A

oFS AQJst w &S| o3t AfbEo] Zylelth= Bt glglof? o] 3o AREN Auprl
2|8}A] o=,
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= = 6) _
YA AA 34 LEAENA AA-gAre] wao] Z7letYtEY. AR 4 W AR BEA 0 vt
= 27)
= APl yEbutek,

0.05 mg Ni/kg ¢ y#
0.012 mg Ni/kg ¢ A%
At el Ae-Ad) WA

(3) A

Uz A 34 32 FeiUd 9 AshyAe] =ZEn o] A9 #gre] Algo] Zrtetget”
e 3 ZEmyol Aol A FANNL ALE E7bF BEEA gty o] AL FEA
7 7HgA YAl gigt mEo] W Hon Aslyde] tigt mETk Ekol”. A AA| A ¥
oF At Bz A7Ad} wgre] 2AsH BRo glo] U] Solxel e ik’ yA A
A T4 Aot vt UA Al 2 A olAE didke] AtE 27 gl

* IARC : %47 (Group 2B), U 3}5HE (Group 1)

«EPA : UZ A 3% B 2 g3t YA Group AY

79 Y shkEe werteR RREA 98
* ACGIH : A5 Not suspected as a human carcinogen(4Z

a2)
= =
A4 Not Classifiable as a human carcinogen(7}F-843}3tE)

Al Confirmed human carcinogen(&-843}3HE

A= (ALGeEH, 2013)  Twa : UA(EL) 1 mg/m*, YACHEA 318HE) 0.1 mg/nt,
HAEEA SRS 05 mgm’, YZFEHEY 0,001 ppm (0,007 mg/m), SR 1 mg/m’

STEL : -
] =H(TLV; ACGIH, 2011) TWA : YZA(F<L) 1.5 mg/m’ STEL : -
N1EAR 27 : MEGI A M S Had e £F

TWA : YA 7] 3= 0.1 mg/m’

71288 2A ¢ HESHTWA IR, R Thede HRS) ok E
TWA : YAEE4E 771 o= 0.2 mg/m’
71288 2A v Hde TRV AE 24t ske

TWA : YAZIZ2EY 0.05ppm, o}y 0.1 mg/m’
7124 Y A - v HEY T s S FAd) st
u|=H(PEL; OSHA, 2012) TWA : 1 mg/m’

REL : UAZ<: 1 0,015 mg/m* 7F2XRY YA : 0.00lppm 0,007 mg/m’
STEL: -

TWA : 0.005 mg/m’(respirable fraction), 0.01 mg/m’(inhalable fraction)
STEL : -

0] =H(REL; NIOSH, 2012)

9 9IgHOEL, 2012)
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= 2(DFG, 2012)
Q] ¥(OEL; JSOH, 2012)
(o)}

AR(ACL SAL=A] 2012)
AUTE (A2, 2011)

MAK : -
TWA : 1 mg/m’
TWA : 1 mg/m’

TWA U 1 g’ LRSI 01 mgm 712 L
STEL : 7}E2xd Y7:0.003ppm, 0.021 mg/m’

: 0.001ppm, 0,007 mg/m®

2) A= ZYHY

= (g 2010) ¢ YA 2 FyA, o A Fr F 4 5 UAFE 80ug/l
7\ e et R NErE
= = ol = AT | oy p = AT | g1
g wawe | U4 gu | YR Uz
80ug/ ¢ >t - -
(2010) A 4z e B
TLV o
- Al Al
POON | ez A | oua aen | - | U2 lozwe | - | R
AR 4E 5 5
8. HuEd

1) Gordon T, Amdur MO, 1991, Responses of the respiratory system to toxic agents. In: Amdur MO, Doull

J, Klaassen CD, eds, Casarett and Doull's toxicology, 4th ed, New York, NY: McGraw-Hill, Inc,, 383-406,

2) Bennett BG. 1984. Environmental nickel pathways in man, In: Sunderman FW Jr, ed. Nickel in the

human environment. Proceedings of a joint symposium. IARC scientific publication no. 53. Lyon, France:

International Agency for Research on Cancer, 487-495,

3) Grandjean P. 1984, Human exposure to nickel. In: Sunderman FW Jr, ed. Nickel in the human
environment. Proceedings of a joint symposium, IARC scientific publication no. 53. Lyon, France:
International Agency for Research on Cancer, 469-485.

4) Angerer ], Lehnert G. 1990, Occupational chronic exposure to metals, II: Nickel exposure of stainless
steel welders--biological monitoring. Int Arch Occup Environ Health 62:7-10.

5) Elias Z, Mur JM, Pierre F, et al. 1989, Chromosome aberrations in peripheral blood lymphocytes of
welders and characterization of their exposure by biological samples analysis. J Occup Med 31:477-483.

6) Ghezzi 1, Baldasseroni A, Sesana G, et al. 1989. Behaviour of urinary nickel in low-level occupational
exposure, Med Lav 80:244-250.

7) Torjussen W, Andersen I. 1979. Nickel concentrations in nasal mucosa, plasma and urine in active and
retired nickel workers. Ann Clin Lab Sci 9:289-298.

8) Patriarca M, Lyon TD, Fell GS. 1997. Nickel metabolism in humans investigated with an oral stable
isotope, Am J Clin Nutr 66(3):616-621,

9) Sunderman FW Jr, 1989b, Mechanisms of nickel carcinogenesis. Scand J Work Environ Health 15:112,

1

1

1

13)

0) Solomons NW, Viteri F, Shuler TR, et al. 1982, Bioavailability of nickel in man: Effects of food and
chemically defined dietary constituents on the absorption of inorganic nickel. J Nutr 112:39-50,

1) Fullerton A, Andersen JR, Hoelgaard A, et al, 1986, Permeation of nickel salts through human skin in
vitro, Contact Dermatitis 15:173-177.

2) Norgaard O, 1955, Investigation with radioactive Ni-57 into the resorption of nickel through the skin in
normal and in nickel-hypersensitive persons, Acta Derm Venereol 35:111-117,

Sarkar B. 1984. Nickel metabolism. In: Sunderman FW Jr, Aitio A, Berlin A, eds. Nickel in the human
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14)

15)

environment., [ARC scientific publication no. 53. Lyon, France: International Agency for Research on
Cancer, 367-384.

Sunderman FW Jr, Dingle B, Hopfer SM, et al. 1988. Acute nickel toxicity in electroplating workers
who accidentally ingested a solution of nickel sulfate and nickel chloride, Am J Ind Med 14:257-266.
RTI. 1986. Two-generation reproduction and fertility study of nickel chloride administered to CD rats in
the drinking water: 90-Day exposure of CD rats to nickel chloride administered in the drinking water,
Final study report (I of III). Research Triangle Park, NC: Office of Solid Waste Management, U.S.

Environmental Protection Agency.

16) Burrows D, Creswell S, Merrett JD, 1981. Nickel, hands, and hip prosthesis. Br J Dermatol 105:437-444.

17)

18)

19)

Christensen OB, Moller H. 1975, External and internal exposure to the antigen in the hand eczema of
nickel allergy, Contact Dermatitis 1:136-141,

Veien NK, Hattel T, Justesen O, et al, 1987, Oral challenge with nickel and cobalt in patients with
positive patch tests to nickel and/or cobalt, Acta Derm Venereol 67:321-325,

Nielsen FH. 1990, Other trace elements, In: Brown ML, ed. Present knowledge in nutrition, 6th edition,

Washington, DC: International Life Sciences Institute Press, 294-307.

20) Jordan WP, King SE. 1979. Nickel feeding in nickel-sensitive patients with hand eczema. ] Am Acad

21)

22)

23)

24)

25)

26)

27)

28)

29)

30)

31

32)

33)
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chromium on cutaneous sensitization. Curr Probl Dermatol 20:237-241,
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(Manganese and inorganic compounds, as Mn)

I.%I-='

He=

tol

1. 320 &

1) S9|0 : Z=2o|d Y7} ZE(colloidal manganese), H7F]Z ¥Ya(manganese element), FEFT
(cutaval), W7l = F<(manganese metal)

2) SBIE : o]AlS}7H(manganese dioxide), ¥g3PU7Hmanganese chloride), ©3}P4-7Hmanganese
carbonate), AFE7Hmanganese sulfate), IPU7HEdE(potassium permanganate), ARFEYZE

(manganese tetroxide), SAMY7Hmanganese borate), ZAFM}7Hmanganese acetate)

s

2. 22| 35 ME (MnO2 / Mn304)

- CAS No 7439-96-5 2 A 7| S Mn

-2 XH S 25 2 X} ZF 54,9380 / 228.79

= = B 12447 / 1,564T 2 = H 1902C / ¢
H| = 7.21-7.4 / 4.876

YIEO] U= 41, +2, +3, +4, +6, +70]H, P H A FAY = +29] YA}
" A P Fenh ATl 129AlR B9 faoln Fofl o) #EafjEi F2 At
< T} Ao ajFEIch o] ARSHYTHMNO,) S EHHAE Ao g = Q3 Fo)
T3717F 92 o o]e} HE35lo] A4S WHAIAITICH
=X : ACGIH
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(G- E 2013) TWA © 1 mg/m’ ((47F 9 1L7]315HE)
TWA : 0.1 mg/m® (Ato]Z=HElHod Egjzbed Wb  STEL : -

TWA : 1 mg/m’ (&) STHL : 3 mgm’ (B
o] =X(TLV; ACGIH, TWA : 0.2 mg/m* (Y7ZH STEL : -
2011) TWA : 0,02 mg/m* (F-7]33H=) STEL :
71280 2A  Ho} F2AEY FFS it HAolA EY9 TS AAQ}OPL =
0] =L(PEL; OSHA, 2012) TWA : - CHILNG : 5 mgm
1) =H(REL; NIOSH, 2012) REL :1 mg/m*(&) STEL : 3 mg/m’

REL : 0.1 mg/m’ (Ato]E2dHeEltod EglztRd 7 STEL : -
REL : 0.2 mg/m’ (methyl cydopentadienyl manganese tricatbonyl)  STEL : -

9 ATHOEL, 2012) TWA : 0,200 mg/m’(inhalable fraction) 0.050 mg/m’(respirable STEL : -
fraction)

= A(DFG, 2012) MAK : 0.5 mg/m’
%‘g(OEL, JSOH, 2012) TWA : 0.2 mg/m’
UHEAQ; TA=sA, 2012 TWA : 0.2 mg/nr’
AHERS]EAE 2011)  TWA : 0.2 mg/m’ STEL : -

Yt =E5S SAote WS SEEA] ot W dAFo R gy BEHoE BH|E | uj
9 Mo ogo) suoz pulHn. ol ke AATe] ATA Aok AEIHH wUHZS A
TSN 2T 5 Lo, W B AVUAT] o} AR FARE A8T 4

_ Mn—B Mn—U
7 J_."_I' PSP, i) o= I.!x
| e | R o0t T i [ Aeamarl | -
18 0 al-7}
ZAIA] IS ul7 O Tt}o] _
(2010) Al wts S gy | e/t o=

8. §u=Ed

1

1) Aschner JL, Aschner M. 2005. Nutritional aspects of manganese homeostasis. Mol Aspects Med 26:353-302

2) Roels H, Meiers G, Delos M, et al, 1997, Influence of the route of administration and the chemical form
(MnCI2, MnO2) on the absorption and cerebral distribution of manganese in rats. Arch Toxicol
71:223-230.

3) Davidsson L, Cederblad A, Hagebo E, et al. 1988, Intrinsic and extrinsic labeling for studies of
manganese absorption in humans, J Nutr 118:1517-1524.

4) Davidsson L, Cederblad A, Lonnerdal B, et al, 198%9a, Manganese retention in man: A method for
estimating manganese absorption in man, Am J Clin Nutr 49:170-179.

5) Mena I, Horiuchi K, Burke K, et al, 1969, Chronic manganese poisoning: Individual susceptibility and
absorption of iron, Neurology 19:1000-1000,

6) Dorner K, Dziadzka S, Hohn A, et al. 1989. Longitudinal manganese and copper balances in young
infants and preterm infants fed on breast-milk and adapted cow's milk formulas. Br J Nutr 61:559-572.

7) Sumino K, Hayakawa K, Shibata T, et al. 1975. Heavy metals in normal Japanese tissues: Amounts of 15
heavy metals in 30 subjects. Arch Environ Health 30:487-494.
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8) Tipton IH, Cook MJ. 1963. Trace elements in human tissue. Part II. Adult subjects from the United
States, Health Phys 9:103-145.

9) Newland MC, Ceckler TL, Kordower JH, et al., 1989, Visualizing manganese in the primate basal ganglia
with magnetic resonance imaging. Exp Neurology 106:251-258.

10) Bertinchamps AJ, Miller ST, Cotzias GC. 1965, Interdependence of routes excreting manganese, Am J
Physiol 211:217-224,

11) Davis CD, Zech L, Greger JL. 1993. Manganese metabolism in rats: An improved methodology for
assessing gut endogenous losses, Proc Soc Exp Biol Med 202:103-108.

12) Malecki EA, Radzanowski GM, Radzanowski TJ, et al. 1996, Biliary manganese excretion in conscious
rats is affected by acute and chronic manganese intake but not by dietary fat, J Nutr 126:489-498

13) Schroeder HA, Balassa JJ, Tipton IH. 1966. Essential trace metals in man: Manganese, A study in
homeostasis, ] Chron Dis 19:545-571,

14) Davis CD, Zech L, Greger JL. 1993, Manganese metabolism in rats: An improved methodology for
assessing gut endogenous losses. Proc Soc Exp Biol Med 202:103-108.

15) Greger JL, Davis CD, Suttie JW, Lyle BJ, et al, 1990, Intake, serum concentrations and urinary excretion
of manganese by adult males, Am J Clin Nutr 51(3):457-461.

16) Davis CD, Malecki EA, Greger JL. 1992a. Interactions among dietary manganese, heme iron and
non-heme iron in women, Am J Clin Nutr 56:926-932

17) Lloyd Davies TA. 1946, Manganese pneumonitis. Br J Ind Med 3:111-135

18) Abdel-Hamidmm, El-Desoky SA, Magdi SM. 1990. Estimation of manganese in blood between exposed
workers to different concentrations at industrial units, Egypt J Pharm Sci 31:143-150

19) Akbar-Khanzadeh F. 1993. Short-term respiratory function changes in relation to workshift welding fume
exposures, Int Arch Occup Environ Health 64:393-397

20) BoojarmmA, Goodarzi F, 2002, A longitudinal follow-up of pulmonary function and respiratory symptoms
in workers exposed to manganese, ] Occup Environ Med 44:282-290

21) Saric M, Hrustic O. 1975. Exposure to airborne manganese and arterial blood pressure, Environ Res
10:314-318

22) Hobbesland A, Kjuus H, Thelle DS, 1997b. Mortality from cardiovascular diseases and sudden death in
ferroalloy plants, Scand ] Work Environ Health 23:334-341

23) Roels H, Lauwerys R, Buchet JP, et al. 1987a. Epidemiological survey among workers exposed to
manganese: Effects on lung, central nervous system, and some biological indices. (Erratum in: Am J Ind
Hyg 12:119-120). Am J Ind Med 11:307-327

24) Emara AM, El-Ghawabi SH, Madkour OI, et al, 1971, Chronic manganese poisoning in the dry battery
industry, Br J Ind Med 28:78-82.

25) Schuler P, Oyanguren H, Maturana V, et al. 1957, Manganese poisoning: Environmental and medical
study at a Chilean mine. Ind Med Surg 26:167-173

20) Barbeau A, 1984, Manganese and extrapyramidal disorders (a critical review and tribute to Dr, George
C. Cotzias). Neurotoxicology 5:13-35

27) Calne DB, Chu NS, Huang CC, et al. 1994, Manganism and idiopathic Parkinsonism: Similarities and
differences, Neurology 44:1583-1586.

28) Chu NS, Hochberg FH, Calne DB, et al. 1995. Neurotoxicity of manganese. In: Chang L, Dyyer R, eds.
Handbook of neurotoxicology. New York, NY: Marcel Dekker, Inc., 91-103
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L Atslold (BA)(Zine oxide dust, as Zn) J

o} 3}o]|E(zinc white), A}o]y 2 3lo]E(chinese white), oFA3Hflowers of zinc), o} LAk
3}=(zinc monoxide), o} AT}El(zinc gelatin), 3}o]|EolA(white zinc); LA E(ozide), Hujjd
E 3}o]E(permanent white), 9% 3}O|E 4(c.i. pigment white 4), =241 2(philosopher's

wool), Z1F0|=(zincoid), 2% 3}o]E(snow white)

2 27| 5f58 ME

.= =" o=
- CAS No 1314-13-2 -2 X1 Al zZnO
HI & 5.0l -2 X F 8137
Ny L, A EE ghao] Ul gl ulaE B olu 2Ege] %X ghon] 4o
o o l-‘—-E:l:]—
-
=X{ : ACGIH

2}
A ek, wEE, o' 5o AlxE S
AN

» &5

2 33712 Fou ol el A% Sl Gure Wit 55712 B9 g4 Be
° ged ot ot PRoE =Y 49 8-81%7k F4En ol Xolk 49 gt FRo| o
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Aol otde EHE F&ole FE R G714l BN F2 A%, ofde bt
SHuElel BHito] B7MHsE FE) F FRE A8 AR ofulieAte] o F W tiafe] ofgir}”,

- 14 -
Metal fume fever)o] ¥Hldr 2= Qio}*™ A w2
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s
5

—_

[e)
4, Bgegelt” 009 ks Aolet AAel W §H9] Az st A4 H 7|

o} tlEo] 73R wWE L] 27yt Uehg 4 gon® o]zt
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AES BE 1-494E ALE F giRE 2410 g2 d75e] G590 WL wEefy)
TaEEo] S AAREIL th 820-580 mg zine/m'SR 1-3A17F =EH F 2-12A%F B §F
2 sgaeko] WAL, 600 ng zine/m R 3-49 A7HESE mEE T WOl MY X U4
o 9% 9 1R, FF S0l stk 2y AeER (8717 B¢ 14 mg/m' EE 20
E 59 45 mg zine/m) wFEE A9l oW FAE WA okkot . Aldkgolut dek
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(3) A

TEASOAA H ok T

2819 JstadT AT olWF Puyel Fvbw WARA @Atk /ot AY W P4 B

= =
go] w7 mid A& glovt Ak 17 Hgkate] wla A ofliEo]
2

E 2
2 oF wrggo] Zyhe #aER ookl (BPA : Class D)

7

. EE7|1E

1) 71$=E71E

S (A8 55, 2013) TWA : 4Fglotd 354 %1 2 mg/nr, STEL : -
& 5 mg/m’
H|=H(TLV; ACGIH, 2011)  TWA : AR3jold 34 H%1 2 my/m’  STEL : AlSjold 554 2%1
10 mg/m’
7|28 24 - 254 TS S0l
u|=H(PEL; OSHA, 2012) TWA : 5 mg/m’
U]=H(REL; NIOSH, 2012)  REL : % 5 mg/m’, C 15 mg/nt’, STEL : 10 mg/m’
£ 5 mg/m’
L HASHOEL, 2012) TWA : - STEL : -
Z2A(DFG, 2012) MAK : -
& X (OEL; JSOH, 2012) TWA : -
AE(ACL B4, 2012) TWA © -
HAH=EAS| R AR 2011)  TWA @ AFStoldl B2 2 pg/m’ STEL : AFS}oldE 2 10 mg/m’

2) B ZYEH : A= gls.
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Ak (B2 9 )
(Iron oxide dust and fume, as Fe)

AFsHd  (Fep0s)(iron oxide), AMAFSE o]&(diiron trioxide), AFS} A|2&(ferric oxide), A} A
(iii)iron(iii) oxide), AF3} H(iron oxide), AF3} A (3+)(iron(3+) oxide), &M A3} & (iron oxide
red), Al2~FHAESE E(iron sesquioxide), AHAFS} &H(iron trioxide), A Z(red iron oxide), 3f|u}

E}o| E (hematite), ZUMISHE (FeOs)(gamma—iron)

2. S| - 3fst™ YE
- CAS N o | 1309-37-1 —E— XI‘ A—,' Fe,Os
-2 X & 159.688 = = ™ 1565T
- H| = 525 = 71 <& 0 tor (200)
= QF =2, AAbo| o =0, @A 9 shitof =5,
- o F2 AAA mAgh JAtolH &) gro] drh AlshE o] AL QlAke] H7]ef H
& 2ol AA 9 frof wt thET

=x] : ACGIH, HSDB

e, Y F5E, Tolok2E, AIHe|Ze| dup, Fu, Fol, lsE, At d=, d4, =4
iui

of A RIA 9l vh=A] A4k AE F3FE

e

4. Fz LEr= 33

a=Rld, " #

e

ol 2 &5 &4 o =EHe 4= Uk

AstEY BA W Fe 55 B 49t B49 U4t dE L |BAS sl A

goeg) ALSPEE HupE) m EJM]:EOHH AIelE R S AsoR Seslo] AL, ek
zx)0] Az A AsiAo] ohd wlejel U slmAlgiEle] vt Z7leir
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5718 Bo 54E ABHAL AXHo YuseFel gstel R wiEEn ot 224
Apolol . Fefe] Ay 3 SEAHONA 0.3 molste] 271

= 7
= =
5 s AduiE = 2% w9 ARMEe AR FeF] oF 20-40%0] T

ro, o
L
1o

(3) &

FEAPNNE ARG 9 8P SEEthE s 9ol ARl dEHA A Frt,

(IARC : Group 3, ACGIH : A4)

7. =EI|1E

1) 715=E71E

S8 T 5 2013) TWA @ 4Fshd 9 AREE(F) 5 mg/m’ STEL
0] =H(TLV; ACGIH, 2011) TWA : AFsbd B4 2 & 5 mg/m’ STEL : -
712439 2A - AV H =& Al 57149 v 5ol A5 BT Xnaydte] HIE

23t

] SH(PEL; OSHA, 2012) TWA : A4} B2 2 F 10 ng/mt
H|=r(REL; NIOSH, 2012) REL : Abobd & 2 2% 5 mg/m’ STEL : -

L HASHOEL, 2012) TWA : STEL : -

£ A(DFG, 2012) MAK : -

Y +(OEL; JSOH, 2012) TWA : -

AE(ACL;, TA=%A, 2012) TWA : -

(A3 R 2R, 2011) TWA © 2 mg/m’ STEL : 10 mg/m’

@) A=y ZYHY : A= gl=
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Hamilton, A., and H. L. Hardy. Industrial Toxicology. 3rd ed. Acton, Mass.: Publishing Sciences Group,

Inc., 1974., p. 418
European Commission, ESIS; IUCLID Dataset, Diiron Trioxide (1309-37-1) p.40 (2000 CD-ROM edition),

Available from, as of February 4, 2011
Heath D et al. Br J Dis Chest 72(2): 88-94 : 1978
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AFXF3H| 4 (Arsenic)

AP A (B R) 2 3714 7L

tet=
Lo H AR 4 K HEAIR), AssOs
2. = sistd ME(EE ™E)
A4 0 AR Aol BIAEAIGERR), 573
Qo zidzel FEHE xSt nE | AR YA
«d] A A : v]48-g(vitreous arsenic)
H|Z 3,74, FAO] AT G a| A}
o] P9 B4 EGste] AJA3] A= skl Eofl 83l
H]3}(arsenolite)
©), WA SEHIHA Y LAY (EY)
Fo|l A £3kstar, 2214 @A o2 Hol
FA] A e AF

* 5=

kAFE] S (claudite)

H|Z 3.86(257C)
2o A g3k 135C 0]
s TAREA i
H]? 4,00, 874 3137, H]A 465C,
oel=, 4, &zl i, 221To|dY =04 ¢H

oto] AL E; HiAsh= A1

Al

3. &dH H Ex
HA vA AAFEFS] 97%7F AbAbshu] A
A=A o AdrF O Z2 TR Hho| /\]__Q_ A =
EAREA - e 7*% o2 B4R 5yl &
Higfg] @ A-AAA ) S5 T
REEA YA AFolY AeER 8, £8 7 A
. FE ERE 3T
T, ofdd, A SO AMEA | ga A= 34, ASA Ax " AR, 544 AR 5 IH
H, WEA A4 24 SOl =EE 5 vk oln| Fijdel vl& P4 FReME APE EoF
T4 29 sol o8 Ed 5 Ao
5. &4 U AL
1) &
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Ae] el AFolH HL T ATHL GEUST, e, B, v-wetnt 32
%,5@’ _?4%}35)5@ o] BHAsttt= B 1% 9Jt} (IARC : Group 1, ACGIH : Al)

[ZIEH Atzl]

1) 1970dd] = 35 F5l e oA ARTHY ZEASAAA HlaFH o R0
LAY AR 7E .

2) GEoA mlopA|d 2T B 9 AUuRE AlSFAA YO Hlaof o7 W FEEA}
2T AbEZE ASATh Al BARS F B wdE dEded Aste, oE, ’SP?i ol
L. Y5 o] Qo] FEo] & AR A,

3) 19903 1991 F=ofl A Hlo] 2 gH WER Qs 60007 0] H|&of FEEHIALH o]
700 o] Apdstgict,

°ru

>,

=
o

7. = E7|&
) 71FeE7|E
St AR AZALE =E27)F 98

(2 B2 BUHY

|
[Py
22
ofx
i
P
off
H
i
Ay rfr
ox
ol
[?‘IF
ol
rE
o
N
u
> X
5
E)
H
I
i)
N
oM,
o
B>
g
of
i
o
1o
off
H1

4% | 409



- oy £4F Fo| HAFS S4dt= WHE AR
O=(ACGIH, BEl) : F=Z2F5 Al AW 5 H|&(F 78|49t fEstE] gAHS) 5= 35 g/l
= AW F HAet 7]F vAae] Ao tidll EKA value 50, 90, 130 wg/0 + Z+Z+ 10, 50,
100 wg/m® of sfg3ciar 9174
2 |28 gapex o NELE T
=R Trons 24 A} = AFE oy o | 7= Al
gER e | adgue [0
2010 /\]_}1\—- H] A /‘Kj__, _6_]_% = ! = - - -
( ) AL ( ) 20 ug/t
ACGIH IR R IR R T I
(BEI)(2010) T788HE | B7)u] A 4mmatDMA | D P8 i i i i
FIOH H| A 9l AW = 37} 2 57} | 70 umol
(BAL)(1997) 713k F7]H] 4 /0
v 4 gl _
0 EEE
DFG e R L PN b
(2005) (Mot o |Eek BB e e
8. u=2d

1) Friberg, L., Nordberg, G.F., Kessler, E. and Vouk, V.B. (eds). Handbook of the Toxicology of Metals,
2nd ed. Vols I, II.: Amsterdam: Elsevier Science Publishers B.V., 1986., p. V2 51

2) Vahter M et al; Intl Arch Occup Environ Health 57 (2): 79-91 (1986)

3) DHHS/ATSDR; Toxicological Profile for Arsenic p. 137 (2000)

4) Lovell MA, Farmer JG; Hum Toxicol 4 (2): 203-14 (1985)

5) Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume
152, edition expires May, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System
Micromedex, Inc., Englewood, CO, 2012; CCIS Volume 152, edition expires May, 2012,

6) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs. iarc.fr/index.php p. V23 91 (1980)

7) Foa V et al; Sci Total Environ 34 (3): 241-59 (1984)

8) Vahter M; Acta Pharm Toxicol 59: 31-4 (1986)

9) Arsenic trioxide : Estimation of Health Risks on the basis of Toxicokinetics indices : Ms, manana Juruli
and Dr. Givi Kastsitadze : RTO-MP-HFM-149

10) Dunlap LG. 1921. Perforations of the nasal septum due to inhalation of arsenous oxide. JAMA
76(9):568-509.
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12) Pinto SS, McGill CM. 1953, Arsenic trioxide exposure in industry. Ind Med Surg 22(7):281-287.
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workers, Br J Ind Med 46:82-89.

14) Perry K, Bowler RG, Buckell HM, et al, 1948, Studies in the incidence of cancer in a factory handling

inorganic compounds of arsenic—-1I: Clinical and environmental investigations, Br J Ind Med 5:6-15.
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$e7 1 e
(Mercury and Compounds, as Hg)

Sewt 1 w7lskeE

ol

.2t

A3tA145=&(mercury monochloride), EH3A|24>2(mercuric chloride), F3}A|24>S(mercuric

sulfide), AAA|24>2(mercuric nitrate), ZAFAI1GS(mercurous sulfate), ¥AMA24>2(mercuric

fulminate), Ar$}A|242(mercuric oxide)

. 22| - &8st MA (alkyl compound / All forms except alkyl)

412 | 2RRAYTICE MRXE &

CCcAs No TwEelwErEE - A I & Hg
7439-97-6
& AFH S 8 - & X ZF200.59
96C (dimethyl mercury)
.= = X 3887C -2 = A 1597 (diethyl mercury)
356,58 C (methyl mercury chloride)
H 3 13.5939 (207) 5 71 & 0.0065 torr
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2 fole JEE Asa) o, tliie] T3L 20 ZA ek} yhld $AZF Qo] TaE o]
20| T4E T3E2 F43HA7|= 5-deiodinases Aot TS vk o] HeRloh ¥ =
et golzERy, FEEES & B4l Qolth WolstAITE M) V1A e L §
A% 20 uet gebdch ol ATSedE W3 RE, Fehuld P (anti-laminin Ab),
FATA 7142 FA| (anti-GBM Ab), EA 5o glof ofwst Hste WA o whE” o2
ATEoNHE F7EAY B ol AR et ket ojx)7} g,
(3) BrtAd
Fr)ge0] e fEdtHE S Y. ZEE ATAT R4 w2 AN o
2 Qg APEo| FURItE SAE Qint”. #ge] WwyEo] FUKIt: Bavt gloy o] 22
AL vz e EA =EEH”
7. L E7IE
1) 71F=E7E
SR LS5 2013) TWA : 0.1 mg/m’ (o}E2o315HE) 35 STEL : -
TWA : 0.01 mg/m’ (FZA45L23515H8) it STEL : 0,03mgm’
TWA : 0,025 mg/mt (o} 9 LABIEHE Ae)) WR STEL -
0] =H(TLV; ACGIH, 2011)  TWA : 0,025 mg/m’(5:-224 4 T17|3}5HE) STEL : -
TWA : 0.1 mg/m’ (o}E4=23515HE) STEL : -

0| =L(PEL; OSHA, 2012)

NEERY 2 FRART A JFS Hro

TWA @ 0.01 mg/m’ (F 423151

o] L
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TWA : -

STEL : 0,03 mg/n’

u|=-(REL; NIOSH, 2012) REL : 0.05 mg/m’ (52%7]) Ceiling 0.1 mg/m* (&7 STEL : -
Ao #23ket=)
£ HAIHOFEL, 2012) TWA : 0.02 mg/m’ (=202 A]) STEL : -
= (DFG, 2012) MAK : 0,02 mg/m’
o] E(OEL; JSOH, 2012) TWA : 0,025 mg/m’
URE(ACL T =54d,2012)  TWA : 0.025 mg/m’
AHERF R AR 2011) TWA : 0.02 mg/m’ STEL : -
(2) A= BUEY
o= Hg—U Hg—B
7|2 MR o NEETEY NEETES
IX ZALE pIES ZA 7|1z
t AALH |&= A7 AALH |= A7
Z3}o] Ayt ar = =B
alg (ff?szf LLéﬁ]/\] zb/\g 3('2115%2?) ;Efg 35 ug/l
R iato el o T AT I el - I B R N 1L DR 1
(2010) AFIFE T4 d= (24 200ug (A= 15 u/l
) 3 |/ FE |0
ACGIH | TLV $220] =2 Al |, 2% F &| 35 ug g5 T |- T2 2y
= oz A= T A0 A A oo | 15 ug/l =
(BED(2010)| AYAHAFZH =5 T2 | /g crea, F7]42 TE A
DFG =5,
100 25
(BAT) £9] BAT T8 ug/t > ug/t
(2009) L7148 100 ug/4
WHO(1980) ey 50 ug/0
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2. 4423185 (Alkyl Mercury Compounds)
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5) 1z
27 Yo B 8al FAolA Ui 9 QT ZARS AT fuEsse Ho
2 w2y 2245 Fd 9 5dnt shest P Be| BEEASE By 2@z 59 sasigoy”, bl

o
¥l R A7 ek SRASOAAN oluE FAE WA otk BalE o)

6) 222
PApLo] wBE A9 TR BEF, ARAWA AU, vhIAT] WS 24 So] ekt & glo
u ol A48 gao] ol 24 TFsAE Y

6. =&7|&E

1) 715=E71E

S8 eF 5, 2013) TWA : 0.01 mg/m’ STEL : 0.03 mg/m’
0] =(TLV; ACGIH, 2011) TWA : 0,01 mg/m? STEL : 0.03 mg/m’
71EAdR e 2A : SRR DRAF Y S4T AFIEFE Ll 5
1] =H(PEL; OSHA, 2012) TWA : - CEIL: -

0] =H(REL; NIOSH, 2012) REL : - CEIL: -

B HASHOEL, 2012) TWA : - STEL: -

= Q)(DFG, 2012) MAK : -

Q] E(OEL; JSOH, 2012) TWA : -

AR (ACL, A=A 2012) TWA : -

AT EAE R AR, 2011) TWA : -

2) A= 2YHd

o5 Hg—-U Hg—B

7|2 M™HEA o A ZXHF AZRF
I_|x Z4 AHH 7 _7I,_<_ Z4 AH 7 2|,_S

23] At

g (St 44A)17F A F 135 ug/l g% (35 ug/l

e 2 Al T | F a2 | (YERD | FY A | F a2 | (EhEjD |

(2010) | A7 A3FE F A (B85 1200 ug/l (AE1dE) | 15 ug/l

A= A=)
ACGIH | TLV $23%0] 2H 3 G ZFar
. 35 ug i35 F

(BEI) =E A = 5 Jo eren, | YA o (15wl | A

(2010) | APAHZH S ol | /8T T E

DFG =4,

=Y aoae 100 ug/0 25 ug/l

(BAT) BAT AnydEanch

(2009) i 100 ug/4

WHO o

(1980) T 50 g/l
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QHe| 23 1 3_jME
(Antimony and Compounds, as Sb)
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(1) Folo]

QtE|® Y E(antimony black), QUEIHY H =& A(antimony regulus), 2E|H]E(stibium), <t
|2 Y B (antimony powder), QFE|H Y YA (antimony element)

@) 3=

otE| E (antimony regulus), AFS}QLE]E (antimony oxide), ArE3}eFE]E (antimony trichloride),
ArgFslotE] 2 (antimony trisulfide), AMHE3}QFE] 2 (antimony trifluoride)

2. 22| 15 ME
- CAS No 7440-36-0 -2 A7 & Sh
HXH S sl -2 X ZF 12175
-z = H™ 6305T =z = ™ 1633T
H| = 6.68 (25C) = 7] & 1 mmHg at 886C
QHE| & @ Bof =X b= o] Ast F4
ARSIQTE] R ¢ o 71A] FEje] AAAoltt SV AdE A= ShiOsE EAgHTh
- o AFQESIE] R - U AA A A ol
ASEIRIE| R ¢ Bl 2] = A AFAolth
AESRRMEE - A=54 AAA ot}
4 : ACGIH

Soll A (rElB- g, ol (A-ereE-F4 3
D). W D A SIS (A-QEUE-FA FD), WA, Wop, Aol 94, HES ol

[¢) j s
A, A, AHarE daE, AEx, AVles IS, 3] ©@5(0.05-0.5%)

- ofuba, fof
-G 1 WA GhasklE ),
- Zul, o AT,

1) 82— T4 FFHL, BT, BE, A L FojA|, w7, A AT, w22 D ek oopE

47 | 423



rlo
K
-0
Y

2) BRI — 2% FHEA, o B T FFAR, Fokz
1]

gt o] GFOE WEolH FAAY AR T2 AgHo] FFAZ T
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72 E3 S5 o] Ao JEe WA Hed] 1.6 me 271U w7t 0.7 moltt 0.3 mY
oFo] AREL Z1FR| o] HztEQE . 2 F7)9] YR S A7 T JAHOR sbE

E3lo] wjZEo, T R0 ZLo s AYHoR “ald F4Ew LA uEEsy 5
Z7kol A7He Waz sty Ashy] =& A9 AFH Arl glot; B2 AW fo|E Ao

9} olE|® ET|ZRalo|EE 7|ZO0R 2-7%2] F58S HIr)

tlo
s

fu
&
i
K
I
kY
o°
Im

(3) Hid ¥k

avo wEEY 37} el HA ¥ 2 oR ajeuEd’ AW xo
2o A9 R 6AZHE 50% ool MEHUom™ 37ke] AS 24412k o]

3l e ok,

H ERAENAN B 9 2] QHEE HErl LRt AR f3E ot A jelA]
7] oF 764170, 57F PE|E 37F tEZET AldellM o & AdEY,

17

AT, H9l, WS Avtelo] mAHAL, ILAe] P Ro] mBH T Rlo] wAE

ATH”. QPEES HuaAolnz 537 Auel A%S U 4+ AN FIFOR kEH
=) = = 11)

Elofl ofalf 71#A H4f, 7|#A A5, IuRks 5o S0l UEE ¢ Ad . 554, FE, 4



(2) T4 24T

STEH A5t Tuhe] HErs)
=% 1257 9] Auky FoA 650
FE7F 3mg/m oA Lald 757

Farol 4ol

A,

2) SE7

APAFEIIE R L 6 AbBIelE|

W7)%, HIEEY A%, FUE Solw 4Re 2 5 A0, oHd 55
5o wE77HS A EEASANE e e

3) A

Bjob A4 Asll, 2AE, At

4)

e, Hig, Qs

Hr

54
(3) A

8.87 mg/m’

(AFAFSE oFE] R @ TARC 2B ;
7. = E7|1&

1) 71$=E7E

o FER oF 9-11dzt kBH FRAEBAAAE
tH? obA A= 4.9 mg/m’e} 3.2 mg/m’e] == FF 6AI7HY
| o] s gho] Ay

A Qe

e Fol WA 4 ot 4
| FAa 2] wha AAARoR
o 2 % 39 HHE 27

IARC 3)

’

Fsiore ol 8-2470% F9 =
st 37 9 B

off ol4el AR

ofw3 ke F7hw TAEA ook
170l 594 19 Bk B F 1

(AR 2013) TWA : 0.5 mg/m’ STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 0.5 mg/m’ STEL : -
NEARe 2A A EAS, BB A8 YRS AaTste £F

0] =H(PEL; OSHA, 2012) TWA : 0.5 mg/m’

u|=-(REL; NIOSH, 2012) REL : 0.05 mg/m’ STEL : -

£ H ASHOEL, 2012) TWA : - STEL : -

£ A(DFG, 2012) MAK : -

o] H(OEL; JSOH, 2012) TWA : 0.1 mg/m’

A E(ACL, SAI=%A], 2012) TWA : -

AT XS] E A H, 2011) TWA : 0.5 mg/m’ STEL : -
(2) e mUER

AETAQ & 7|52 glon AR EY 48=rt Yol ARgo] oty A4 4 4 4w
e T 10 ug/ w|Rkolt},
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1) Fellicetti SW, Thomas RG, McClellan RO, Metabolism of two valence states of inhaled antimony in
hamsters, Am Ind Hyg Assoc J 1974;355:292-300

2) Thomas RG, Felicetti SW, Lucchino RV, McClellan RO.. Retention patterns of antimony in mice following
inhalation of particles formed at different temperatures, Proc Soc Exp Biol Med. 1973;144(2):544-550.

3) Gerber GB, Maes ], Eykens B. Transfer of antimony and arsenic to the developing organism. Arch
Toxicol 1982;49:159-168

4) Thomas RG, Felicetti SW, Lucchino RV, McClellan RO, Metabolic behaviour of inorganic forms of
antimony in the rat. Proc Soc Exp Biol Med. 1973;144(2):544-550.

5) Goodwin LG, Page JE. A study of the excretion of organic antimonials using a polarographic procedure,
Biochem J 1943;37:198-209

6) P.H. Rees, P.A. Kager, M.I. Keating, W.T. Hockmeyer, Renal clearance of pentavalent antimony (sodium
stibogluconate), Lancet 1980;2:226-229

7) Lidersdorf R, Fuchs A, Mayer P, Skulsuksai G, Schicke G. Biological assessment of exposure to
antimony and lead in the glass-producing industry. Int Arch Occup Environ Health. 1987;59(5):469-474

8) R. H. Cole, R. E. Frederick, R. P, Healy and R. G. Rolan. Preliminary findings of the priority pollutant
monitoring project of the nationwide urban runoff program. Journal (Water Pollution Control Federation)
1984;56(7):898-908

9) Hall AH., Rumack BH. (Eds) Rumack BH POISINDEX(R) information system micromedex, Inc.,
Englewood, CO, 2012;CCIS Vol. 153

10) Cooper DA, Pendergrass EP, Vorwald AJ, et al. 1968, Pneumoconiosis among workers in an antimony
industry, Am J Roentgen01 Rad Ther Nuclear Med 103:495-508,

11) Potkonjak V, Pavlovich M. 1983, Antimoniosis: A particular form of pneumoconiosis, 1, Etiology, clinical
and x-ray findings. Int Arch Occup Environ Health 51:199-207.

12) Brieger H, Semisch CW III, Stasney J, et al. 1954, Industrial antimony poisoning, Ind Med Surg
23:521-523,

13) Renes LE. 1953, Antimony poisoning in industry. Arch Ind Hyg 7:99-108.

14) Groth DH, Stettler LE, Burg JR, Busey WM, Grant GC, Wong L. Carcinogenic effects of antimony
trioxide and antimony ore concentrate in rats, J Toxicol Environ Health 1986;18:607-626

15) Watt WD, Chronic inhalation toxicity of antimony trioxide: validation of the threshold limit value, ETD
Collection for Wayne State University 1983;paper AAI8315626

16) Wong, LCK; Winston, JM; Hagensen, J; Smith, K; Hong, CB. Study of carcinogenicity and toxicity of
inhaled antimony trioxide, antimony ore concentrate and thallic oxide in rats. Prepared for National
Institute for Occupational Safety and Health, Cincinnati, 1979. Cincinnati, OH, U.S. Department of
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1] 23+2-Ef(pyro powders) 5 mg/m’, 7F&A] H(soluble salts) 2 mg/m’
ax
|=|
1 mg/m’
C HoF AFAS HAA dFe TS

°

=
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=
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0
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u]=H(PEL; OSHA, 2012) TWA @ 24 ZE X (metal, total dust) 15 mg/m’
=& A E A (metal, respiratory dust) 5 mg/m’ CEIL: -
u]=H(REL; NIOSH, 2012)  REL : &< ZEX|(metal, total dust) 10 mg/m’

=4 34 E A (metal, respiratory dust) 5 mg/m’ STEL: -
L HASHOEL, 2012) TWA - STEL: -
= Q)(DFG, 2012) MAK : -
Q= (OEL; JSOH, 2012)  TWA : 4 mg/m’
AEACL SA-TA] 2012)  TWA © -
AHEAS]H AR 2011)  TWA @ 85515 mg/w’ 874392 mg/w’ STEL: -

2) ey ZYHd

BEI(ACGIH, 1994), &¥ & 47w AT SHEASE ) A= E3A5 200ug/(

0
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2) Steinhausen C, Kislinger G, Winklhofer C, et al. 2004. Investigation of the aluminum biokinetics in
humans: A 26Al tracer study, Food Chem Toxicol 42(3):363-371.

3) Stauber JL, Florence TM, Davies CM, et al. 1999. Bioavailability of Al in alum-treated drinking water. J
Am Water Works Assoc 91(11):84-93.

4) Ganrot PO, 1986. Metabolism and possible health effects of aluminum, Environ Health Perspect
65:303-441,

5) Crapper McLachlan DR, 1989, Aluminum neurotoxicity: Criteria for assigning a role in Alzheimer's disease,
In: Lewis TE, ed. Environmental chemistry and toxicology of aluminum, Chelsea, MI: Lewis Publishers,
Inc., 299-315.

6) Schaller KH, Csanady G, Filser J, et al. 2007, Elimination kinetics of metals after an accidental exposure
to welding fumes, Int Arch Occup Environ Health 80(7):635-641.

7) Sutherland JE, Greger JL. 1998, Effect of the size of an oral dose of aluminum on the relative
importance of biliary v. urinary aluminium excretion in conscious rats, Food Chem Toxicol 36(6):505512,

8) Bast-Pettersen R, Drablos PA, Goffeng LO, et al. 1994. Neuropsychological deficit among elderly workers
in aluminum production. Am J Ind Med 25(5):649-662.

9) Radon K, Nowak D, Szadkowski D. 1999. Lack of combined effects of exposure and smoking on
respiratory health in aluminium potroom workers, Occup Environ Med 56(7):468-472,

10) Burge PS, Scott JA, McCoach J. 2000. Occupational asthma caused by aluminum, Allergy 55(8):779780.

11) Halatek T, Trzcinka-Ochocka M, Matczak W, et al, 2006. Serum Clara cell protein as an indicator of
pulmonary impairment in occupational exposure at aluminum foundry. Int J Occup Med Environ Health

19(4):211-223,

12) Jederlinic PJ, Abraham JL, Churg A, et al. 1990. Pulmonary fibrosis in aluminum oxide workers,
Investigation of nine workers with pathologic examination and microanalysis in three of them., Am Rev
Respir Dis 142:1179-1184,

13) Korogiannos C, Babatsikou F, Tzimas S, et al. 1998, Aluminum compounds and occupational lung
disease, Eur Respir J 12(Suppl 28):139S.

14) Bost TW, Newman LS, 1993. Metal-induced interstitial lung diseases: A clinicopathologic approach. Semin
Resp Med 14(3):197-211.
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20)

21)
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with the inhalation of aluminum dust. Br J Ind Med 19:253-263,

Theriault G, Cordier S, Tremblay C, et al. 1984a., Bladder cancer in the aluminum industry. Lancet
1(8383):947-950.

Jederlinic PJ, Abraham JL, Churg A, et al. 1990. Pulmonary fibrosis in aluminum oxide workers.
Investigation of nine workers with pathologic examination and microanalysis in three of them. Am Rev

Respir Dis 142:1179-1184.

23) Posner E, Kennedy MCS. 1967. A further study of china biscuit placers in Stoke-on-Trent, Br J Ind Med

24:133-142,

24) Dinman BD. 1987, Aluminum in the lung: The pyropowder conundrum. J Occup Med 29(11):869-876.

25)

Iregren A, Sjogren B, Gustafsson K, et al. 2001. Effect on the nervous system in different groups of

workers exposed to aluminium, Occup Environ Med 58(7):453-460.

20) Alfrey AC. 1993. Aluminum toxicity in patients with chronic renal failure. Ther Drug Monit 15(6):593597.

27) Forster DP, Newens AJ, Kay DWK, et al, 1995, Risk factors in clinically diagnosed presenile dementia of

28)

29)

30)

the Alzheimer type: A case-control study in northern England, J Epidemiol Commun Health 49(3):253-258,
McDowell 1, Hill G, Lindsay J, et al. 1994, The Canadian study of health and aging: Risk factors for
Alzheimer's disease in Canada. Neurology 44:2073-2080.,

Garruto RM, Shankar SK, Yanagihara R, et al. 1989. Low-calcium, high-aluminum diet-induced motor
neuron pathology in cynomolgus monkeys. Acta Neuropathol 78(2):210-219.

De Vuyst P, Dumortier P, Rickaert F, et al, 1986. Occupational lung fibrosis in an aluminum polisher,

Eur J Respir Dis 68(2):131-140.

31) Musk AW, Greeville HW, Tribe AE. 1980. Pulmonary disease from occupational exposure to an artificial

32)

33)

34)

35)

36)

aluminum silicate used for cat litter, Br J Ind Med 37(4):367-372.

Schmid K, Angerer J, Letzel S, et al. 1995, Use of bone mineral content determination by x-ray
absorptiometry in the evaluation of osteodystrophy among workers exposed to aluminum powders. Sci
Total Environ 163(1-3):147-151,

Ward NI, 1989. Environmental contamination of aluminum and other elements in North Cornwall as a
result of the Lowermoor water treatment works incident, In: Vernet J-P, ed. Heavy metals in the
environment, Edinburgh: CEP Consultants, 118-121,

Woodson GC, 1998. An interesting case of osteomalacia due to antacid use associated with stainable
bone aluminum in a patient with normal renal function, Bone 22(6):695-698,

Mur JM, Moulin JJ, Meyer-Bisch C, et al. 1987. Mortality of aluminum reduction plant workers in
France. Int ] Epidemiol 16:257-264.

Rockette HE, Arena VC. 1983, Mortality studies of aluminum reduction plant workers: Potroom and

carbon department. ] Occup Med 25:549-557.

347 | 431



L AL (Tetraalkyl lead)

40| H(tetraethyl lead), 4H|E A (tetramethyl lead), 1HE 3|2 A(methyl triethyl lead),
e 20|82 A (dimethyl diethyl lead), 3WE 1o|€A(trimethyl ethyl lead), HETIHEZH4l
(tetramethylplumbane), H EZ}H Y (tetramethyllead), A2} A= <SHE|:=T A 3}gE(motor

fuel antiknock compound)

- CAS N o 78-00-2 ﬂE— XI' A—|| CsHxoPb
-2 X} EOF 323.45 H| = 1.659 at 11C
= = ™ -136.8T =z = ™ ¢F200T

ol 3 ™ 933T (LHAE) 5 7] & 0.2 torat 20T
- & ol = = &= 02mg/l THEA EEE, ofHE

" o SE HAE A A R FAhitk) oA,

< o 83E A Pl ek, 7&EE, o 2xlAlef| oF7F 83| F
=X : ACGH

T4E 49PAL o)A 3qPACE BalEn 3dAAL gA0lY] wEel gb, Hol, A, ¥
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2) Bl A

(3) A

(IARC : Group 3, ACGIH : A4)

7. =EI|1E

1) 71$=E71E

STEL -

TWA : 0.075 mg/m’
TWA : 0.1 mg/m’

STEL -

0] =H(TLV; ACGIH, 2011)

ZE
)&

)
—

o

o
e

M%

8o

ﬂmO

STEL -

TWA : 0.075 mg/m’
TWA : 0.075 mg/m’

TWA :

u|=+(PEL; OSHA, 2012)

STEL -

1] =X(REL; NIOSH, 2012)
9 A$HOEL, 2012)
%= A(DFG, 2012)

STEL -

TWA :

Q] X.(OEL; JSOH, 2012)

TWA :

UE(ACL, A =54, 2012)
A= AFS| 2 AR, 2011)

STEL : 0.23 mg/m’

TWA @ 0.075 mg/m’
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24:283— 291 (1969)
5) European Chemicals Bureau; IUCLID Dataset, Tetraethyllead (CAS # 78-00-2) p.120 (2000 CD-ROM

(2) AEE 2YETY
- 2 F AR S
Pb—B Pb—U ZPP-B 6 —ALA-U
7|2t 438 7ol N NES NES NE
- =2 Xt | ZIE | MF | 7IE | A | 7IE | HMA O 7IE| MF
AlZ] Al7] Al7] AlZ]
e =
l:_%o_]?_ i 9130 ug 24 150 ug 22 100 ug 1;H_'9:J 5 mg i
49-0 ¢ n=
(2010) 4 /df /de /de k3 /0
ACGIH oy A= 30 ug| Not
AZrAsF A - - - - - -
(BED(2010)| — © ©° # g /d0 | critical
OSHA 40 ug 50 ug
A 2} H 7= _ _ _ _ _ _
(2010) e /dl /de
| JEHA AAE 70 vg
A= A ) ) ) ) ) ) )
CEC _ 70 ug
At =1 - - - - - - -
(2010) 12 s /de
8. &uEsl
1) Beattie, A.D.; Moore, M.R,; Goldberg, A : Tetraethyl Lead Poisoning, Lancet 2:12— 15 (1972)
2) Stasik, M.; Byczkowska, Z.; Szendzikowski, S.; et al.: Acute Tetraethyl Lead Poisoning. Arch. Toxikol,
3) Casida, J.E.; Kimmel, E.C; Holm, B, et al.: Oxidative Dealkylation of Tetra-, Tri-, and Dialkyltins and
Tetraand Trialkylleads by Liver Microsomes. Acta Chem, Scand. 25:1497— 1499 (1971)
4) European Chemicals Bureau; IUCLID Dataset, Tetraethyllead (CAS # 78-00-2) p.146 (2000 CD-ROM

edition). Available from, as of January 31, 2008: http://esis.jrc.ec.europa.eu
6) Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:

edition). Available from, as of January 31, 2008: http://esis.jrc.ec.europa.eu
7) American Conference of Governmental Industrial Hygienists, Documentation of the TLV's and BEI's with

Other World Wide Occupational Exposure Values, CD-ROM Cincinnati, OH 45240-1634 2007

Noyes Data Corporation, 1985,, p. 846
8) Boyd, P.R.; Walker, G.; Henderson, I.N.: The Treatment of Tetraethyl Lead Poisoning., Lancet 1:181— 185
10) Seshia, S.S.; Rajani, K.R,; Boeckx, R.L.; et al.: The Neurological Manifestations of Chronic Inhalation of

(1957)
9) Schlang, H.A.: Poisoning Caused by Tetraethyl Lead. Aerospace Med. 32:333— 335 (1961)

11) Robinson, R.O,: Tetraethyl Lead Poisoning from Gasoline Sniffing, JAMA 240:1373— 1374 (1978).

Leaded Gasoline, Develop., Med, Child, Neurol, 20:323— 334 (1978)
12) European Chemicals Bureau; IUCLID Dataset, Tetracthyllead (CAS # 78-00-2) p.120 (2000 CD-ROM

edition), Available from, as of January 31, 2008: http://esis.jrc.ec.europa.eu
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AEIE (B3 2 &
(Vanadium pentoxide dust and fume, as V:0)

HIUE= F<E(vanadic anhydride), ¥JUH AFSHE(vanadium oxide), HFUYE=AF F4&E(vanadic
acid anhydride), HF\E 2AFHE(vanadium pentaoxide), HPHE(v) AFSHE(vanadium(v) oxide),
to|ulE 2AFHE(divanadium pentoxide), HPHYE AtSHE(vanadic oxide), HFUE AHSHE (V20s5)

2. 22| shars N

S=
- CAS No 1314-62-1 2 X Al V0
- 82 X} ZF 181.88 E 225 £ 0.8%
-5 = ® 60T £ = & 1,730T
Hi % 3.357 (18T)
1L750C oA &EaliEch Eol ot &= ddefol st 650T oA 4 E
- o = dEYoto| s =] AAFSHHILEe] Hw, 1,700T oAl g4l o8
L= o|arshEol Hrk
=X{ : Merck, ASTDR, ACGIH
3. wue W g5
WRHES ARagennE WuY, BPA7A BE RRel uge 20 AgHd, 2A A
AA] HIHA, e w4 2 g, eS8 § 3 wokR U= 4 th
@O AH7WA : 17}=7} (High strength steel), Full alloy steel, &7 (Tool steel), BFA7}

(Carbon steel), 2H|Ql A WE7, F4d (Cast iron)S5of &4, 4, Y7 i‘il_.fE, i%,
Belug Ua, gad, deby, $ROlE 5o 949 Wl AEel 4w A% vhw 9
Atutof ek AEHA], WEA, 43t 9 FAof et AdAYES S7HAIXIT

@ g8 0 2T EEa, A de, WS T3, 7IE o8 (RS, EFvE e
8), H=AE

@ vHlE&5E 0 A, 72, 89 2 MAaE A7E, viE &

@ 7|et @ ey FFCFAERT, 114 Airframe, 2Z1RH)

F2 LEE= 2

SABE ARG, A, AE, olF, Ax) A, vhbE SFABGASHIE, SA93}
UE) Az A, 2uoohE @2 gE Ax A4, $18Y gEA Az 2 w5E §H5

S A, AN U GNUR Az A, Y2, B, 249 ROk Az EE HTF 2

L =1 d, =,
5. &7 A A

|U'
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S5e FO viE £3e S5 S ek 1ppm wTke] vhbE EAlo] =Ed AooE &
d o sErk S oY uiE Bxle) s ZRAES] o HA|AE dut Ay
o B3] e HES HAn, AHU w5 mEe] B3 A7 ¢l

(2) A

i g4 O A2 AlYelA diAEA] et @9 Folle 57 vivee 2 59
ol FeE 23t 2 oA 37} vl ol FEE Ayl HHErt

55718 B9 el w2E ZEASCN AW U vibE B2t A Srkstaon o
o jE Azl sl oFaAN AeiA vhs itk EHE O & FE ARAE T4 uh
59 4097} 3 F AvloR AN 0%k 59 F wo] HAHAN. PRor F4E A4S
L OEE AW 2uu gon REe F4uA o guom Ay’ si gao] wat v
A ATE Az BE BE gl
6. EXET|H Y

1) ¥4 329F

Hhbg 9 QAR S50 gk d3kse] EaEglout A=A e dHlolE= AY
AEith. 0.6 mg vanadium/m’ o] 8AIZF §QF eEH A9 & °
ot #H7)5e wWake gy, giiRe] dAex ofn

Levy 59| dolA d2AES 4, FEE 437 |%

S L= ) - - )
7b WEkskA gk, AR ZRAE A xle] HiE|glout i) wage] FbeHAE et

(2) Uhg A7

[ e e

1) Hl=7 A

Ao 2 wEH I2AEAA YA (urine cast), T, @4 FOo AW A7 HAF

-
10)
= A0

2) A
WHYE o wEE ZRAEA e wuh AHE ol ofmd Mste WAER] Gy
3) &7
A%How 19 ol A&HoR LAWY 52 6d ol Fr|Hom wzE AL /1,

AEE, FE R ATE 5O e 557 AL BAsGon gi ZaAohE v Hurel

TETF7E SAEAGY. ol FAES A AR wES TR T $UNA $57 A

¥ 24" R 557 S-S Sacks oAl Ee wEE R4 403 fate



AALOIA 71=0] S AE Helout o

2 Z3PH AfoA= 1290] S|AEY 52 &5 Y
4 7159 A wats glgicH”
4) =, O|E, H|Z, eIF
TR os wiE A Ax-FEo| ok = 24 vehgep
5) A147A
o] ArolA AZket AlAsHA Al B v go” AR ArelA oA Y, &g, F
E, &71e 9 ARl Mol bt ot luteA st WatslA] g,
(3) A
Q17 ool gk ojmet At AIPEZR] Tt SFE WG E T =Tl T 54,
mjed 6A7H 29 E9F wEAIZ] A% H|ot whajo] Zrtatdet
(ACGIH : A4)
7. = EI|E
O 7IseE7|E
(-85 2013) TWA : 0.05 mg/m STEL
u]=+(TLV; ACGIH, 2011) TWA : 0,05 mg/m STEL : -
71249 A WAV =X =S
u|=+(PEL; OSHA, 2012) TWA @ — CEIL: 0.5 mg/m’ (54 &%)
TWA @ — CEIL: 0.1 mg/m’® (&)
1] =(REL; NIOSH, 2012) REL : CEIL 0.05 mg/m’(15%-) STEL : -
H A 3HOEL, 2012) TWA : - STEL : -
E=A(DFG, 2012) MAK : -
Q] ®.(OFEL; JSOH, 2012) TWA : -
QB (ACL; TAL-E4], 2012) TWA : 0.03 mg/m
uda;rcwma X 2011) TWA : 0,02 mg/m STEL : -
(2) AESHE BmUE
- & F HiuE w285 SA%0
S (=55, 2010) : FHAY £85 & AW F vlUE5% 50 ug/g creatinine
U|=(ACGIH, BEI) : FUAY £87 & A = vlYE5%< 50 ug/g creatinine
= (BAT) D FEEAY F82 3T AW 5 HYEEE 70 ug/g creatinine
7|zt AT 25H0Ix} s ;
- = - AAE 7|E A ZRF A7
ngeFE =3} 2 5
U5 50 ug/g creat z=d}
(2010) AFEHEHA b g he's e
285 | 437




8.

M
ral

i)

1

1) Gylseth B, Leira HL, Steinnes E, et al. 1979, Vanadium in the blood and urine of workers in a ferroalloy
plant, Scand J Work Environ Health 5:188-194.

2) Lewis CE. 1959. The biological effects of vanadium. II. The signs and symptoms of occupational
vanadium exposure, AMA Arch Ind Health 19:497-503.

3) NIOSH. 1983. Health hazard evaluation report HETA 80-096-1359, Eureka Company, Bloomington, IL,
Washington, DC: U.S. Department of Health and Human Services, National Institute of Occupational
Safety and Health, PB85163574,

4) Kiviluoto M, Pyy L, Pakarinen A, 1981b. Serum and urinary vanadium of workers processing vanadium
pentoxide, Int Arch Occup Environ Health 48:251-256,

5) Byczkowski JZ, Kulkarni AP. 1998. Oxidative stress and pro-oxidant biological effects of vanadium. In:
Nriagu JO, ed. Vanadium in the environment. Part 2: Health effects, Vol. 31. New York, NY: John
Wiley & Sons, 235-264.

6) Conklin AW, Skinner CS, Felten TL, et al, 1982, Clearance and distribution of intratracheally instilled
vanadium-48 compounds in the rat. Toxicol Lett 11:199-203.

7) Adachi A, Ogawa K, Tsushi Y, et al. 2000b. Balance, excretion and tissue distribution of vanadium in
rats after short-term ingestion, J Health Sci 46(1):59-62,

8) Patterson BW, Hansard SL, Ammerman CB, et al. 1986, Kinetic model of whole-body vanadium
metabolism: Studies in sheep. Am J Physiol 251:R325-R332,

9) Zenz C, Berg BA., 1967, Human responses to controlled vanadium pentoxide exposure, Arch Environ
Health 14:709-712,

10) Sjoberg SG. 1950. Vanadium pentoxide dust: A clinical and experimental investigation on its effect after
inhalation, Stockholm: Esselte AB, 6-188,

11) Levy BS, Hoffman L, Gottsegan S, 1984, Boilermakers' bronchitis, ] Occup Med 26:567-570,

12) NIOSH. 1983, Health hazard evaluation report HETA 80-096-1359, Eureka Company, Bloomington,IL,
Washington, DC: U.S. Department of Health and Human Services, National Institute of Occupational
Safety and Health, PB85163574.

13) Musk AW, Tees JG. 1982, Asthma caused by occupational exposure to vanadium compounds, Med J
Aust 1:183-184,

14) Kiviluoto M. 1980, Observations on the lungs of vanadium workers. Br J Ind Med 37:363-300.

15) Irsigler GB, Visser PJ, Spangenberg PA. 1999. Asthma and chemical bronchitis in vanadium plant
workers, Am J Ind Med 35(4):366-374,

16) NTP, 2002, NTP toxicology and carcinogenesis studies of vanadium pentoxide (CAS No, 1314-62-1) in
F344/N rats and B6C3F1 mice (inhalation). Natl Toxicol Program Tech Rep Ser (507):1-343.
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22T (Iodine)

ofoled FFi

% (iodine crystals),

oo, A]ET =(odine, sublimed),

ool =HE

(i2)(iodine molecule (i2)), o}o]ed EX}(molecular iodine), T}oJolEHo}lo]Q H(diatomic
iodine), Tlo]olo] 2 (diiodine)
2. =4 3™ HE
CAS No 7553-56-2 HAH A7 F L
HXHS S3 2 X ZF 253.809
= = ™ 1306t¢C = ©— 3 18.45T
H &= 493 (257) = 7] € 0.305 torr at 25
W mE g Ae Aol el mAels] dedd T dele Seel
< A7t gk
X : ACGIH
3. 2 A 8k
A, o, FEARE, 954 o|§, E SuijA|, FA, =, 2NA|, ARRIZDE, AHA Aok
HjE 2] AYAE e G4 AYAE S8
HEAEE - f71RHE 34 9 MAAR AFE, ARIEE, Sl |2A4, QokE Al AFR
4. &2 &&= 34
F718RHE 4 9 A AR 34, AREE, S5blE, S84, JoE AR 54
5. &4 % At
O =
578 4% Qo HMMBARS J|A (mucociliary clearance)o] o8] vjlA= ™" 43}
712 wEH 205l A9 100% S4EE AoR deA drp”. e AL oko] @ otrlo]
2E B Gun AT TS ANE F BE Ghue, ALl ool U 52 B9 o w
o ol g4 W 4 AT £ FAHE S Ao
(2) Ak
LOEE Jodine®] PR F4E 0] WEA lodideZ HFH}F Y EF Q0= Fuojla] thaa
WNZREY Soe) 45AEE B PAH 52ES AgaTy
(3) i 4 "7
=45 | 439



Hld2 1% w|etolty, 778 9]

]_

5
T

S =
= [¢)

il
oA AFHE&F 1% vl

il o=
oA =

9]

SE BB @er=(97%) 2WS E

;o_.u
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=
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s
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R

1) =4 47449
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719 =2d A H9

glom] gox
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e

ol
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o]

A=)
=

[ek)

SF

=
qlom Q¢
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©

FAcH”, 1 Qojw pE,
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Tlo} B Hws]E %

e

B9l H Al
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T

2) A

gy 20T B9

3) UEH=A

7|Al

=
=

=

4)

AL
0

of
o
X

3

= HFolA

R

6) 7|E}:

Ko

(3) A

(ACGIH : A4)



7. = EI|1E

1) 715=371E

S (-8 H 2013) TWA : 0.01 ppm, 0.1mg/m’ CEIL : 0.1 ppm, CEIL : 1 mg/m’

0] Z(TLV; ACGIH, 2011) TWA : 001 ppm(29E 9 @ ¢ ©3HE) STEL: 0.1 ppm(29.5)
u| =4 %] 7] &(The Food and nutrition Board of the Institute of Medicine) :
150 pg/day, 1.0 mg/day

A245) 27 - 2Ag glol AY 9k £

270 = T AT T
u]=H(PEL; OSHA, 2012) CEIL : 0.1 ppm, 1 mg/m’
"] =H(REL; NIOSH, 2012) CEIL : 0.1 ppm, 1 mg/n’ STEL : -
£ HASHOEL, 2012) TWA : - STEL : -
EQl(DFG, 2012) MAK : -
Q] E(OEL; JSOH, 2012) TWA : 0.1 ppm, 1 mg/m’
AR (ACL;, A L==A] 2012) TWA : -
AHB=XFE AR 2011) TWA : - STEL: 0.1ppm 1.1 mg/m’

(2) BESHE 2UEHY - A8 S

0

8.

rar

i)

1) Bair WJ, Snyder MD, Walters RA, et al. Effect of 1127 on thyroid uptake of inhaled 1131.Health Phys
1963;9:1399-1410

2) Willard DH, Bair WJ, Behaviour of 1131 following its inhalation as a vapour and as a particle, Acta
Radiol 1961;55:486-496

3) Cuddihy RG. Thyroidal iodine-131 uptake, turnover and blocking in adults and adolescents, Health Phys
1966;12:1021-1025

4) Oliner L, Kohlenbrener RM, Fields T, et al, Thyroid function studies in children: Normal values for
thyroidal 1131 uptake and PBI131 levels up to the age of 18, J Clin Endocrinol Metab 1957;17:61-75

5) Van Dilla MA, Fulwyler MJ. 1964. Radioiodine metabolisms in children and adults after the ingestion of
very small doses, Science 1964;144:178-179

6) International Programme on Chemical Safety; Poisons Information Monograph: Iodine Available from, as of
May 19, 2005

7) Black A, Hounam RF. Penetration of iodine vapour through the nose and mouth and the clearance and
metabolism of the deposited iodine, Ann Occup 1968,

8) Morgan A, Morgan DJ, Arkell GM. A study of the retention and subsequent metabolism of inhaled
methyl iodide, In: Davies CN, (ed) Inhaled particles and vapours II. Pergamon Press, Oxford, 1967. pp
309-321.

9) International Programme on Chemical Safety; Poisons Information Monograph: lodine Available from, as of
May 19, 2005

10) Fisher DA, Oddie TH, Epperson D. Effect of increased dietary iodide on thyroid accumulation and
secretion in eurthyroid Arkansas subjects. J Clin Endocrinol 1965;25:1580-1590,

11) Ramsden D, Passant FH, Peabody CO, et al. Radioiodine uptakes in the thyroid: Studies of the blocking

and subsequent recovery of the gland following the administration of stable iodine. Health Phys
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1967;13:633-646,

12) Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985, 2nd ed, Park Ridge, NJ:
Noyes Data Corporation, 1985., pp 521

13) Grant, W.M. Toxicology of the Eye, 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986., pp 519

14) Lewis, R.J. Sax's Dangerous Properties of Industrial Materials, 9th ed. Volumes 1-3, New York, NY: Van
Nostrand Reinhold, 1996. pp 1197

15) Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume

153, edition expires Aug, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System Micromedex,
Inc., Englewood, CO, 2012; CCIS Volume 153, edition expires Aug, 2012
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(Tin and compounds, as Sn)

=1
=

Zd|o]A(tin flake), A4 E(tin

=248-14
X7 o
L
1. S2|0f
=& FA(metallic tin), 2 % (silver matt powder), T4
powder), 34 Y4 (tin element), T4 (stannum)
2. g2l 85t N
CAS No 7440-31-5 A A7 = Sn
o XtH S 50 & X = 118.69
= £ H™ 231.9T (760 mm Hg) - B = F® 2307C
H] & 7.31 -5 7 &
SN A AR, i) 5
=x : ACGIH
3. WA W 8%
87 (U, AFolv 7hA ZAE7], AAE), FeArd (GiekeA 0 20 ), AR E
A (A3} A2 =4, FEIFA), AF EEA D 2 {4 (43 A2 £4), PVC, E&e-yE
QA 9 =), A4FA, HH 8
4. L E£= 34
A, #HrlE 47 AR AL T oA FAo] TRHE kA, EX, Fol =&2d & A
o WY E5E AMESHE 30U WAE 59 AREdA D AFAE ExS= YA E =E
2 % gt
5. 5 ¥ CHAL
O &=
BolFAe B8/ 478 Bolol BEA Qe AR BaAw SeEg
(2) A
2o12He] A oAl Pt 9 AR dle,
7]
ATR F5e A% T wjdo] sty
=45 | 443

(3) Wil 2 Wiz
o W ARE gu aot



1) 35717

Abgl 240] B0l F& F4TF (stannosis) o2t N FAUL HUABT, o] A
g iR Z2AE 15-2097 R&EHoH w&eo] figt Rik gk AEL 7 7%
At AAETS AAfshE 24 IO 5 XA AlsEA o] PRtog moll g9fo] i
=’

A7 e s 3 dAate vk SFet AFE ddeR 3t s=AdoA A, |9 A 2
PAIESFe] Z7b7h BaE o AFEA 7F SR ek,
7. = E7|&
O 71Fx=E7|E
(TR E-TH 2013) TWA : 2 mg/m’ (554, %) STEL: -
TWA : 0.1 mg/m’ (3-7|8}3HE)
0] =H(TLV; ACGIH, 2011) TWA : 2 mg/m’ (4], F7|89ts, 4448k n  STEL: -

hydride) A]£])
Agadel 2 Wszel AR W FAHFe APS Aal ok 4

0| =1(PEL; OSHA, 2012) -

"] =H(REL; NIOSH, 2012) REL : 2 mg/m’ STEL: -
S AFHOEL, 2012) TWA : - STEL: -
& Q(DFG, 2012) MAK : 0.1 mg/m’

o] E(OFL; JSOH, 2012) TWA : -

AH(ACL; T =5A],2012) TWA : -

A EA2) E A5, 2011) TWA : 2 mg/m’ STEL: -

(2) AEE 2UHY A&7 e
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4 7150
1. 3let=

(1) 4, F%(tin, metallic), (2) E93 Al 1 F4(stannous chloride), (3) €3} A 2 F4

(stannic chloride), (4) 34F5A(stannous sulfate), (5) FAAFZ-E(potassium stannate)

2. =8| - sty 43

B2 (1) 118,69 (2) 189.6 (3) 260.5 (4) 214.8 (5) 298.9

g8 1 (D) 281.9C (2) 247 (3) 33T (4) 300C(ZaH) (5) 140TCEESHE

(HIF (D) 7.31 (2) 3,95 (8) 2.28 (WA= gl (5) 3.2 (20T, ==

=0 iRt &3=(g/100ml, 20TC) @ (1) &sf=A ¥ (2) 90 (3) ®Bk&F (4) 33 (5) 110
AT () HA Qe AT 2AY 5% (2) ) 6) A Q= A WA 2R aA), (3) T

A ) o] wrel ofRloln] S5 WA} e

3. Wl U 8%

=)

FHER AAFETEE A 9 A4S, wd, s, HHAEELHT 7Sl #7154

o #49), HEAGS W 1)

FAAAY =GB TRASS Aetrae] Fi Bl =2F 4 ok 34 W vl o
2~ 13|

E Tud Al FAE 2E2A B3 kEE ¢ Aok HQES; SSaE A FHAAE #7
T4 dem, 27F 7715742 PVC film, ek 9 AeE 150 Agibe] ARgEAL, 3

=
7 1R AEA AL,

Al el H BEFNe] HE
BE o) AL e o

o] % 69 F AHch:

249 gool that AAel ARE glou B U AF §
g

or 2 o\

ofe] HBEC| Zrol A wlolazdol ofs BeAUs} wgo] Yojunl Azt M= fARE Ao o
A e AN, EeRERS B89 Abgate] Zlo)A fRERY 2 meRERo] o] 4

= 14)
SoTe W o
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T
=]

(3) i

of Al A2 92%7F thH, 1.2%

A

Ho

12 sl

7

66%7} ¥, 10%7} AW, 7%7}

o
T

9 4

AL

R

1) w4 3744

;o_ﬁ

e R} Eej)

Fol Z1Ag7] 2=

}\g S

=13
=

A0l

71 Al

olm

714,

Aol Bag wf Qo™ Eejmgige

=13
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wjr

—_

__OL
<A
uy

ol

o

H
=

W) e] 7o)

ol
=

1) ZHteA|

(3) e

==

7.

1) 71$=E71E

STEL :

TWA : 0.1 mg/m’

STEL : 0.2 mg/m’

TWA @ 0.1 mg/m’

o] =(TLV; ACGIH, 2011)

1] =H(PEL; OSHA, 2012)

STEL :

REL :

u]=H(REL; NIOSH, 2012)




S AA3HOEL, 2012) TWA : - STEL : -
L= ol(DFG, 2012) MAK : -
& X (OFL; JSOH 2012) TWA : -
Q] B (ACL;, TAY=%4], 2012) TWA : -
AHE=AS] E AR, 2011) TWA : - STEL : -

(2) B BUHY AR ge

8.

Ao

1) Johnson MA, Greger JL. 1982. Effects of dietary tin on tin and calcium metabolism of adult males, Am J
Clin Nutr 35:655-600,

2) Calloway DH, McMullen JJ. 1966. Fecal excretion of iron and tin by men fed stored canned foods, Am J
Clin Nutr 18(1):1-6.

3) WHO, 1980. Tin and organotin compounds: A preliminary review, Environmental Health criteria 15.
World Health Organization, Geneva, Switzerland. http://www.inchem.org/documents/ehc/ehc.ehc015 htm.,
June 6, 2003,

4) WHO, 2003, WHO Food Additives Series 46:TIN (addendum), Geneva, Switzerland: World Health
Organization, http://www.inchem.org/documents/jecfa/jecmono/v46je12. htm. June 30, 2003.

5) Boogard PJ, Boisset M, Blunden S, et al. 2003, Comparative assessment of gastrointestinal irritant potency
in man of tin(Il) chloride and tin migrated from packaging. Food Chem Toxicol 41(12):16631670.,

6) Cutter HC, Faller WW, Stocklen JB, et al. 1949, Benign pneumoconiosis in a tin oxide recovery plant, J
Ind Hyg 31:139-141.

7) Dundon CC, Hughes JP. 1950. Stannic oxide pneumoconiosis. Am J Roentgenol Radium Ther 63:797-812,

8) Stewart JH, Lassiter JV. 2001, Tin, In: Bingham E, Cohrssen B, Powell CH, eds. Patty's Toxicology.
2:576-597.

9) NTP. 1982, Technical report series no, 231 on the carcinogenesis bioassay of stannous chloride (CAS No.
7772-99-8) in F344/N rats and BOC3F1/N mice (feed study) Research Triangle Park, NC: National
Toxicology Program, U.S. Department of Health and Human Services, Public Health Service, National
Institutes of Health. NIH Publication No. 82-1887.
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23)

24)

25)
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A23F3 1 3R
(Zirconium and compounds, as Zr)

A 273 E(zirconium), A 2FEF F<(zirconium metal), X Z2FE 2 (zirconium powder), A=

v YA (zirconium element)
(2) =
A237E, TF<(zirconium, metallic), ASAZ2FE  (zirconium oxide), @AAX|Z2FE

(zirconium oxychloride), AFE3IA|2FE(zirconium tetrachloride), 3X|Z2FE(zirconium

hydride), At X2 FE(zirconyl acetate), At A2 FE(zirconium silicate)

2. 22| slets M

CAS No 7440-67-7 ) AT E n
Xt S 40 - H® R F 9122
= = & 1852+2C - ®q = # 47T
H| Z= 65107 (25C)
A=23g AN B4 28 B WA F8 Qe a5
AR 25 E - FAY WA gl FAR FAY £ B 2%A
FARA 255 © A WA gle A
" o ArEsA RS A 3 Qs AAA, 571 e 5] ol Easi
© < =%k HAY.
TR EAE WA gle S 545 BT
ZA A=25E 0 A2 gle A
TAF A2 F - A0l AAA
=x| : ACGIH
3. YA 2 Bx

Aol Am, ATV AL, ARG HBAT, APY] FA, FF TY, WA 5o 4T
Az, ASFREA WAME U SR, 9%, FF U odut £&717] Yz

4. Fz LEE= 33

DA, M, HEo] A Ha AAE, 7IEAIRE FoF 2dke FE A4
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=
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e,

=

o}

o

71A

2r

2)
=
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o o Lr@ w2y Ao Ehox Z2A4 AA7F BEEGCY. 50 mgo] A2 A% Lol
EE Bas T go] sxjoAA] dFo] Vbl

(3) &
(ACGIH : A4)
7. = EI|1E

1) 715=E71E

SHH (A5 2013) TWA : 5 mg/m’ STEL : 10 mg/nd’
u]=H(TLV; ACGIH, 2011) TWA : 5 mg/m’ STEL : 10 mg/m’
71&dAe 24 1 3FIATY e Hag ot 2

u|=-(PEL; OSHA, 2012) TWA : 5 mg/m’ CEIL : -
u]=H(REL; NIOSH, 2012) REL : 5 mg/m’ STEL : 10 mg/m’
L HASHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : 1 mg/m’

2l E(OEL; JSOH, 2012) TWA : -

AE(ACL SA=%A, 2012) TWA : -

AH= A EAE, 2011) TWA : 1 mg/m’ STEL : -

@) A= ZYHY : A= gl=

M

8.

ral

i)

1]

1) Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:
Noyes Data Corporation, 1985., p. 944

2) Seiler, H.G., H. Sigel and A. Sigel (eds.). Handbook on the Toxicity of Inorganic Compounds, New
York, NY: Marcel Dekker, Inc, 1988., p. 802

3) Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume
153, edition expires Aug, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System Micromedex,
Inc., Englewood, CO, 2012; CCIS Volume 153, edition expires Aug, 2012
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JIERT 1 3ijbE

(Cadmium and compounds, as Cd)

o =

t

Ofn
fon
o

O-I al
1) Flo}

7IEE Y4 (cadmium element), 7}1=H EF(cadmium blue)
(2) =

A E B (cadmium oxide), AAH}E=H(cadmium nitrate), @3HFIE=H(cadmium chloride), 3F

AFER (cadmium sulfate), AHOFHA 7} EH(cadmium stearate), &3HFI=H(cadmium sulfide)

MW

2. =8| -2ty g3

- CAS N o 7440-439 2 X1 Al cd/cdo
2 Xt HH & 48 2 X & 11241
= = A 31T (760 mmHg) 2 = H 765C (760 mmHg)
8.65 (201C) 1.4 mmHg (4007C)
H] = . -5 7 & .
8.69 (25T) 16 mmHg (5007C)
FEHI Ao s S w= B3 a5da 21 gy oA &
S = A oFal AHdEoo A EafEty Adoer =2 "7]0"@' ojZol A= wt
FolA 712 WEH o] SV wWEA AsbiEgaor AgHGY s F
7= 544 =S "ok
= o AIt=w - FAY AA, &, oMIE, Al 5=
A - T A, Eo 55
Ates - WA A, &, SIAE AL {7]8Al =
AREIEE - A Ao A4, A 4h} R Ed 01] =
FIIEE - €2 kb A4 H 53R, bl =

ZX : ACGIH, HSDB

B2 g4tol A XHH(D‘rE T PG 2 BAER slEE G2 95t YT A9 ¢le), ofd, ¢
iﬂ, A T2 52 ARIsks oA Fikes A4, SohaE AlxolA AR AN, =30 &
SAES Tes o AR, dEERI(UA-7IER) A-A | o]&, ALddaAet SHA ol

%9 @ =Avle AMUAREA T BAS FY, T, St FHOIL ER & AzsHe A
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Y, SehAErR, HOIE, AMYT 5o RAARE AGIHE AIA, THSA AT
FEAZ AGIHE AP, NG obuge] FF Eb HFS o A9, =R FAAE A
EE O REES AR $¢ EE A $ACH SR B sleg 240 &

59 &9, PVC Bekag AEY GUHAR F BUS S Y, @ B 4EA

AT A9, B 357 F 222 A7) mFeks &Y

W &+

RS F Fab A glon, SFWAS B oL 5% PEolAW, ol 24 M
B2 49 2007 BHEY AYA wFolA M gol FrEE: AR A B Foolw,
5097t E EEet. Tl @ Aulolts 1-2 ug HEO FhSRe] Sof Qlon], 5-10% PR B
AP so] ZhEgo] AT PEL EE dAte] A7)0 et o2, FAY 94 50%9) B
#F ol 0.1 mol T, 20%¢] FYY YA 2molch 60%9] FERS AFIEROR FHE /|
Ao AR A YAk (OF 0.1 m)e dzmo] FES, 2 U (37 °F 10 4 mO] oL AR

ol AT, Ay S84 SR SRECISE 9EE L Bwleel 2%
7= s} m g0l 8 AllEL Hzolh WE Fe] QoiA ¢

m[o{'

(respiratory tree)oj|A]
2 271+ 99 FtEs &5

(2) AL

Hele 2o 71 9e 13 Agols] Asl A Aol REI, slge] AHHe o4
|2 2 €] 24| %l (metallothionein) ¥} & Z3HE 714 9]
JlcBRe AdzlHom ol | AL E3 k2 23
. 2 aew of wle) 2x AgYol B WAl el T0%
A ZAD 4= QAo 7tEES 24, €4, A2 WY 5450 2t WERE e dolzke A

3 & Z2ANA ZlEE-HEREHYQ BdER FElEY A%
ARAll A B A AL :LH /\1]1.1401]/\% SEAHCR AT "o ASTE e 29 Ak A=
of ZAH. At A2y 2% 7t=59 °ok°] BAA (A 22 T 100~300 wg HE)E 2

-

F4E 5 ogREe fguom wHHEt 92 FY® ZSES mucociliary
mechanism& £ 14602 A7 Yujx F4Eo] LuER 1 Ao A A}
2 agon WA}, AEgY w2 B4 ¥ oo Ui AERY AAL, 27 FET A7

S (e 100209) )9} o] @ A4 wl(dek 10de) w))e] aetAe o)soa”,

6. EXET|E AL



3, WA ojufo]l Aol o]F $= Uy, TR o] & wEo] JlEg FU)0 =EH AL A
L=

gl GFRAEE Fo| Uehin Al Asih vtk we ddld Aol et s=gel
Jakol diste] chokdt S Bustan Jop?. Algeld A #A @A4S g, microglobulin,
human complex—forming glycoprotein (¢ ;—microglobulin &), retinol binding protein 52
A8} Tl ®hAjo]al A F N acetyl f glucosaminidase (NAG)¥ 22 AMxy] a44% o
WAl ZrbolckY T ke obuulnl 28 WA S| ol ol AATA Aol 4]
A A olm]Rhe

oF7IA # FeA QA gk WNBL Avietn, =Y & e smFRulel ool

2 o]
USRI GREAIRE Ege] A 4 WSt ofnl ol Zle] Aulet 48 AAE U

alanine aminotransferase activityS Z7FA|7]3L, ol= 7F £4H9] X Ho|tt, ZEAFH A

3
wZ22 oY § ZAstE o,

ulgar ok, Xloke] M 2ajo] Lpehirt
(3) wrekA

dotat AgAete] whael wAYL Qlokm dEA Qe Admg gl ATyl e o
Ft}*®  (EPA : Bl, NTP (DHHS): R(known carcinogen), ACGIH : A2, IARC : 1)
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[ZIHE At]

(1) o FHE USt] AUIYS AH ofelz, =B 5 AN ALY FALE

L= ge)

= At SN 69 67fEzt S 2=AAE)2k

o5 A

UZA-7IEw v A 7tEsS 7, At 7tEsE A

(@)

(3) 2% WY Are] WrelH sleRoR BFE YE, BE 58
A AASE Ade S D24 (S I, B3
WO o ABIER WER A% FA ISR 35 U4

(4) A2obA sl EX9} 7FEFO] 20% o4 dHdE 2
EAIPANAAM AAE=S TR ol AT 54 AE
(6) FEl=Zd2 Adstd L2AA)ANAAN =gl 2

= & 9%t 7tEw §4 SEEHEA HAdwS) 2

7. =EI|1E

1) 71$=E71E

SHER), A, Eeutad, SAGR), 21 5 BE $ANA 4%
MY 2t 2RAR AN EE EE Qe AAHAA e

ARl YrE, 2
79 10709, 124 9
EEL RS

SHH(8 T 2013) TWA @ 0.01 mg/m’ STEL : -
o] =L(TLV; ACGIH, 2011) TWA : 0.002 mg/m*ZI =8 3}3HE) STEL : -
1Edge] 27 Age dod £ Ak R FHL Hagse £2
TWA : 0.01 mg/m*Z}E8) STEL : -
N12AAe] 27 AR7I5RolE Aol 98 Haslels 45
u|=H(PEL; OSHA, 2012) TWA : - STEL : -
u]=H(REL; NIOSH, 2012) REL : - STEL : -
S ASHOEL, 2012) TWA : 0.004 (repiratory fraction) STEL : -
ZA(DFG, 2012) MAK : -
Q] E(OFEL; JSOH, 2012) TWA : 0.05 mg/m’
A E(ACL; TAL=TFA], 2012) TWA : 0.05 mg/m’
AAE=RS R AR, 2011) TWA : 0.02 mg/m’ STEL : -
(2) e 2B
E o &
45 7w T =29 R3E, FFEgo R Qg A Al AW F 7IERY diAleH.
2 F 7w | YA =&y IR A ®

; = oF A oJ ZAA I
XA} 7he] T A 54& & 5 AU &ﬂé&‘ﬂ A N

F7be] Apujet AE <ld P mygYsdo Rt HYshy gt

2 F e AAREA] tigE A 5oy A& & Ay 89

=]

[

—
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Suluet : WE AEE AUkl 2 g/l , DEA 5 g/l
A = 7w YWel 2 ug/g creatinine, =&} 5 ug/g creatinine, & & £ 2-
uto| 22 ZF 25T 300 ug/g creatinine

WHO : 74=ge] tego] whyHolu] QMG AM/EE BE AAZE 10 w/0 AW F AL

F&5%X 10 ug/g creatinine 2 Fal Qlom AESHA 2842 (biological action level)
2 5 ug/l , 5 ug/g creatinined HiL
0| =-(ACGIH, BEI) : d% 7lEE%% 5 ug/(

AW F 7IEEE% 5 ug/g creatinine

AH = JIEESE 10 yg/g creatinineOl| A Al7|s ZOHE ofwsts &
Cd-U Cd—-B B 2— mg
SPhS| i
7|2 < pIAS = A= |=
B | OR g | iz | RiE Eam| ol | MRz oE | XS
|71 Al7| A7
g v 2HF R
i_tfu A71% Sen|em| O | sy ;fc g See | AW F|300ug |
NN 11 A e T o B 2-MG| /g crea
(2010) (A=) ()
ACGIH = _
Aot T | Ft=E | /g crea | T === R
(2010)
WHO e 2] 10ug 2 | 10ug
(1980) T Il=8 | /g crea dAn=2=S )
FIOH | bi _
1_0 o | 2283 | 50 nmol HZ 50 nmol
(BAL) | action |7}=%& Aem| - geml . _ i _
(1997) | level -5 -

8. F1=E

ral

1) Gylseth B, Leira HL, Steinnes E, et al. 1979, Vanadium in the blood and urine of workers in a ferroalloy
plant. Scand J Work Environ Health 5:188-194.

2) Lewis CE. 1959. The biological effects of vanadium. II. The signs and symptoms of occupational
vanadium exposure, AMA Arch Ind Health 19:497-503.

3) NIOSH. 1983, Health hazard evaluation report HETA 80-096-1359, Eureka Company, Bloomington, IL,
Washington, DC: U.S. Department of Health and Human Services, National Institute of Occupational
Safety and Health, PB85163574.

4) Kiviluoto M, Pyy L, Pakarinen A. 1981b. Serum and urinary vanadium of workers processing vanadium
pentoxide, Int Arch Occup Environ Health 48:251-256,

5) Byczkowski JZ, Kulkarni AP. 1998. Oxidative stress and pro-oxidant biological effects of vanadium. In:
Nriagu JO, ed. Vanadium in the environment, Part 2! Health effects. Vol. 31. New York, NY: John
Wiley & Sons, 235-264,

6) Conklin AW, Skinner CS, Felten TL, et al. 1982, Clearance and distribution of intratracheally instilled
vanadium-48 compounds in the rat, Toxicol Lett 11:199-203.

7) Adachi A, Ogawa K, Tsushi Y, et al. 2000b, Balance, excretion and tissue distribution of vanadium in
rats after short-term ingestion, ] Health Sci 46(1):59-62,

8) Patterson BW, Hansard SL, Ammerman CB, et al. 1986. Kinetic model of whole-body vanadium
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metabolism: Studies in sheep. Am J Physiol 251:R325-R332.

9) Zenz C, Berg BA. 1967. Human responses to controlled vanadium pentoxide exposure, Arch Environ
Health 14:709-712,

10) Sjoberg SG. 1950. Vanadium pentoxide dust: A clinical and experimental investigation on its effect after
inhalation, Stockholm: Esselte AB, 6-188,

11) Levy BS, Hoffman L, Gottsegan S. 1984, Boilermakers' bronchitis, J Occup Med 26:567-570.,

12) NIOSH. 1983. Health hazard evaluation report HETA 80-096-1359, Eureka Company, Bloomington,IL,
Washington, DC: U.S. Department of Health and Human Services, National Institute of Occupational
Safety and Health, PB85163574.

13) Musk AW, Tees JG. 1982, Asthma caused by occupational exposure to vanadium compounds, Med J
Aust 1:183-184.

14) Kiviluoto M. 1980, Observations on the lungs of vanadium workers. Br J Ind Med 37:363-360.

15) Irsigler GB, Visser PJ, Spangenberg PA. 1999. Asthma and chemical bronchitis in vanadium plant
workers, Am J Ind Med 35(4):366-374.

16) NTP, 2002. NTP toxicology and carcinogenesis studies of vanadium pentoxide (CAS No. 1314-62-1) in
F344/N rats and B6C3F1 mice (inhalation). Natl Toxicol Program Tech Rep Ser (507):1-343.
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(Cobalt dust and fume, as Co)

. &2|0f
FYE -59(cobalt—59), ZHE Yi(cobalt element), ZHE ET(cobalt powder)

=2 - sketd dE

- CAS No 7440-48-4 & A IS Co
HAH S 27 - &2 X & 5893
= = ® 1495T 2 = ™ 2870T
H] S 892 g/cc
o o 33 Mol Mol RS W= A

=X : °ACGIH

O F43
7] AR ApAEN, 2AUF (AAET 59 AR) - P2u o= W mHES PF
Rel, e, £R2ol kR, ARskFAY FulA, HUE ARA, 5 L FE] Y2HIE
wjefe)

7Y~ F99 A (hydrotreating/desulfurization ¥}4)

M AL (terephthalic acid, dimethylterephthalate, aldehydes)

FRAFEA L e aEY AnlaEe} e whEA A, 7SR A4 A=, u iy

4, FEAR(EEFH), PTA, PET A=

o
joh
>

E
]
x

o 9 7z #AS Falo] AUz

IUE YA BEL B AIE W o] AAE S glon
wAgeR FaEt’, WA PP Yr Aol IS WA Hed 2 much 2 YR 2
Y7 1 BTk AL AES sl AR ek 0.8 m Y] YAES FUD ¥ of



50%, 1.7 m HEO YAE= o1
18-97% Aol 2 SUE sighEe] g% U Ao wtet s’ ddgo] FukE A9 31-T1%2
o] 18-44% Wt T £ AR HuHH,

rlo
ot
1A
i
2
1o
<
-3
at
N
N
ol
Ly
(ST
5
>
i
2
1o
ot
Ky
i3
Im
1o
ot
.
rir

(2) HAH

FHEE AJopeFurebvl(vehyl B12)9] AR RN QA U BegRoelrt” HE B2 W
< BARRSON 2aEAR ZFSH Hedl dEAoR SHAAES WHRedoeR HeAT=

. 8
methyl transfer reaction -2 ¥h-2o| Jc}?.

(3) v ¥ w7

3387)8 B3 w2E TUEL wHA] 3711 7)HS BakA "ok B wA ok e A
ASRgo] ogl Aslabg oz oF 9-44X|7te] wigrE AP = o dge giAlAEe] olst
Aslargoz of 10-78UQ] WH7|7h 2ot nixwez gv)zte] AR Asigoz izl
L pdef o2 3572 B 4 ITHEL AYS 5d) WA BEoFe) oF 40%7)1 671<€
Hol= wof] olalgol BuE uh Aok, A 13 ok HA 4o oF 17%7 ARG A7
g oFe] oF 90%t 4BAR dolrl giwoz wjAEA. 64U Tl A A AA
330 2O 28% o AR 5578 Bi) S4H THEQ AL o] A7

wWolu 71 A|A B8O 3-99%F wjo thorst Bl qet FdrE shelEo] of W oA

Aol e WSS onjaittY = & 4o Yo oiwl I a¥oR wjAdEon diMyt Aol
o "AgA Wdo] FulEo] 9 2 Foy
/\ )

QF Holl 0,085 mg cobalt/m’ & Hx=o =%
ol PVl ZhadhA] okgkou} FEV, o Aweh vl maEet”. 489] tolopZe ¢ln}
8

jm |
ZRAANE HE, A4 5 T4 R A71E Hat de”

2
-
=2
2
t
5
o
:thl

1) Hi=7|A

Aol gdol ®aE up 9ok,
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2) =8|

A2 g3ie
5572 w2
Act. (4-5%)>

_ ] ) o
S 2EAEE TVHAA HEF D SRIENIS FUHE %%.@_E]_zlzz. e
¢ 1l | RFEHo] Xyl QAo

o rr
Jo oX
2~
m {4
-
2

3) UEH=A

273 Hd 2EAY BHA edo] BREYOY Y ZRAY kEY W kE S3ol
ket qbet, ARele Aol

. (FAFA o7 BeE e Thede HiAE 5 gl
)

AL $219] Ak F AL B,

FUE LFo] o Ao oEE AR BXE] AREo] Rud uh e, 30| 27
o T 2EASS R ¥ TSEATA 94 FEERVERY AL BuH7|= s,
A7) Bols BAoR st Ad”, Aug®? Fo] RIE/|E stglou k] gt o

=
FALE gtk A% AR TUES ALH WFE S/ A4S Beer—Cobalt Cardiomyopathy
Py 24)
Ea

LE2H 273%E wd ZEASNAA 25719 AF, #H 71s AR Ask, HE, A

5 N =< 23%E HHgE By oy ZUE A

T AYET} AMEEE BE YFolA B

FHFE Q] 9ko t2F 0.007-0.893 mg cobalt/m’ & HIlL]
u

|
AT, TAES ol HHT ALolE A 9 39 SES WA¥e] muw up ok

_ - = . = 29,30)
ABA FFE S 7199 Ash AAARAE EA, Age A5k Sol BT

’

AF B9 &zl ZAroltl! . QAIY|ZF 2 FuIRYl FutEasle] HAS WX BHog FduE

E Eg3ke A9 ARl eSS BET 5 A

ZH o QTEAEA T4 W FT4 o A F7 BEEGe
o T3 & WU, v B2 dfelAE T4 @) Wt glo] T3 o geut B
1A
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(3) A

SHE AW W AE B 2EASNAA St BESATES] F/L BREUAOU foG £F
o ofyn], o LRASE e 9 uael YAk wiEe] Ak, 1 ool wetzie] 7
Ao digt oy =2E0] b’ (ACGIH : A3, IARC : Group 2B)

[l Ata]

AFNEA BAHORE FfE TUES FRT BFS Bol vl ALSIAN VA H2E

A AT A

7. = EI|1E

1) 71$=E71E

SHH(AR=E5 2013) TWA : 002 mg/m’ (% E4 2 &) STEL : -
o] =-(TLV; ACGIH, 2011) TWA : 0,02 mg/m’(FTE 275315 STEL : -
7128 2A - A4, Hrlsda ARl HiRt dFe Hadete F
TWA : 0.1 mg/m(ZEE7IEH Y, FHE sfo|E27t2 " Y)  STEL
7128 2A ¢ AAFOIA TE7IEHFEFS 2D e S 24T}t
0] =H(PEL; OSHA, 2012) TWA : 0.1 mg/m’(FUE B2 2 )
] Z(REL; NIOSH, 2012) REL : 0.05 mg/m*(FEE2 9 F) 0.1 mg/m (ZYUE Slo|Eg7lrY)
STEL : -
£ HASHOEL, 2012) TWA : - STEL : -
= Q(DFG, 2012) MAK : -
Q] H(OEL; JSOH, 2012) TWA : 0,05 mg/m’
A E(ACL;, TAL=TA], 2012) TWA : -
A= (AFS|E AR 2011) TWA : 0,02 mg/m(ZLE 272 2 F) STEL : -
(2) =34 HYEH : BEI(ACGIH, 2013)
A 3 EUE §= 15 ug/0 (&S =EA4)
g5 ILE 7= 1 ug/0 (&4 3 Ap)
8. &uEsl
1) Casarett IJ and Doull J. 1986, Toxicology: The basic science of poisons. 3rd ed. New York, NY:
Macmillan Publishing Company, 56-57.
2) Foster PP, Pearman I, Ramsden D. 1989. An interspecies comparison of the lung clearance of inhaled
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Sci 20(2):189-204,
3) Harp MJ, Scoular FI, 1952, Cobalt metabolism of young college women on self-selected diets. J Nutr
47:67-72,
4) Smith T, Edmonds CJ, Barnaby CF. 1972, Absorption and retention of cobalt in man by whole-body

counting, Health Phys 22:359-367,
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15)
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19)

20)

21)

22)

23)

24)
25)

26)

27)
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AFI 1 3jkE

(Chromium and compounds, as Cr)

1) & shehE:

2) A&7 3/tE:

7k Tk 1559

Et =8 FERE
2. =2|

=< (chromium

FZ(chrome), IZFH element),
metal), &4 A2 H(metallic chromium), 25 £ (chromium powder)

35, o] (Cr6+)(chromium, ion (Cr6+)), F=(6+)(chromium(6+)), ZIE
(cr6+)(chromium(cr6+)), F& ©°]2(6+)(chromium ion(6+)), FH(6+) o]
(chromium(6+) ion), 67} IE(chromium (vi)), 67} FS(hexavalent chromium),

3E 67} o]2(hexavalent ion chromium)

& A (chromium AZ25

staiy 4

- CAS No 7440473 S ®AIS O

SQF Ol WA 3] 0] WA Qi FolT

2 X2 51.99% H = 720

= = & 193£10T" 2 = 3 2640

5719 = 89 = Z 71 & 1mHg(1616T of|A])"

el s A - Z 2 st A -

oA s T el

2 o = AAS AYF A ddlo] ki Bols mx] ob=r)’

7| Eb ZFgt 4bslzbgof o8 67F A7 02 A=l AF4bol 082 HT
Z3 : "Merck Index, "ACGIH, “HSDB

3 wMel 3 8=
1) SBEDSBE : S04, Hlol= AL, A=, SUACH, WA, ALA, B 1EA, A
2) IEYSBIS : ZoA, G4, FAAA, AukA, W] A
3) IBETNSRIS : A T ChI AFBS A
. R2 LEEEs 3
OEEC L
1) HBAYE  FEHTRY, A, ARBY, 24, ANEFER
2) ZRATBY: orRA Eu) 3, A/EF B, HE REA PR U 4EH 3

2) FFE7hekt=E

1) FEAEY
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2) BB : FAWY /A, ABAAY, 71BAG, AL o
P Qom” 5] 7% A olgade] &

10)
| ek,

3) YA Asre AFol LdE 8ol A7Vt =52 BS

= =06 o
7]0 o= 'I'I‘HL
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=
T8 S 2
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4) Bl Al 54 ATt
o] Frs ot

5) ZHEA: Zh7ste] ok Aol Kl wp ot

6) ZE7 A WEENY YT L HBTN FAA oS FHIAHE Bart e,

(3) Ty

37F 352 ol tidt SA7F &Sl AZeAl T Sd2 EREA o, aEA A

s

gAY, 28 53 A 0} 28 18 T2l 2PV HRH SRS of2f o
4 AT W SRAPOIME AnE Ane Btk 2BF AN, FF AL BRI U4 @9k

(37} 22: IARC group 3, ACGIH Al; 67} Z2: IARG group 1, ACGIH Al)
(E84A 67} ZE . ACGIH Al (confirmed human carcinogen))

7. ==&

1) 715 =&71%

S (LS5 2013) TWA : 0.5 mg/m*(TE(F%)) STEL : -
TWA : 0.05 mg/m* (267} s (=8A4)) STEL : -
TWA : 0.01 mg/m(F567} SIE(EEA F7|sksHE))  STEL : -
u|=H(TLV; ACGIH, 2011) TWA @ 0.5 mg/m’(Metal and Cr III compounds) STEL : -
TWA @ 0.05 mg/m’(Water-soluble Cr VI compounds) STEL : -
TWA : 0.01 mg/m’(Insoluble Cr VI compounds) STEL : -
71E&-4A9] 24 @ Metal and Cr III compounds

- 537 2 UR A3 wRde) HsAe HANT 4 Ak E

Water-soluble Cr VI compounds

- 337 A, QL MR, A SAPEAE Haske 4+ e &

Insoluble Cr VI compounds

- 537 A, URE MR TPsAS AT & e 52

u]=H(PEL; OSHA, 2012) TWA @ 1 mg/m’(Chromium metal and insol salts (as Cr)) STEL : -

TWA : 1 mg/m’(Chromic acid and chromates) STEL : -
TWA : 0.5 mg/m’(Chromium (II) compounds (as Cr)) STEL : -
TWA : 0.5 mg/m’(Chromium (III) compounds (as Cr)) STEL : -

N

TWA : 5 mg/m*(Chromium (VI)) STEL : -
1) =H(REL; NIOSH, 2012) TWA : 1 mg/m*(Chromium metal) STEL : -
SHAGHOFRL, 2012) TWA : - STEL : -
E=Q(DFG, 2012) MAK : - PL : -
o] E(OEL; JSOH, 2012) TWA : - STEL : -
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A E(ACL; A =54, 2012) TWA : 0.05 mg/m*(Chromium and Its Compounds) STEL : -
AH=AE R AR 2011) TWA : 0.5 ppm(Chromium and chromium (1T, TIT) STEL : -
compounds; Chrome metal)

IRLEL 7= S2 2= 27 IEERIEE FuHEL

ct

Ir
*OE Er= RAMATZQILICEH (RACGIH= 20113 TIZtc= 2011 ATE 2 IstESLICEH)

(2) AEsH mE

u]=+(BEI; ACGIH, 2013)

= = A= zHF| Al7] BEI
AW F F IE FIHAUTE & 25 u g/L
A F F I8 2 5 37t 10 4 gL

8. FuEd

1) Aitio A, Jarvisalo J, Kiilunen M, et al. 1984. Urinary excretion of chromium as an indicator of exposure
to trivalent chromium sulphate in leather tanning. Int Arch Occup Environ Health 54:241-249.

2) Garcia E, Cabrera C, Lorenzo ML, 2001, Estimation of chromium bioavailability from the diet by an in
vitro method, Food Addit Contam 18(7):601-600.

3) Brieger H. 1920. [The symptoms of acute chromate poisoning.] Z Exper Path Therap 21:393-408,
(German)

4) Jacquamet L, Sun Y, Hatfield J. Characterization of chromodulin by x-ray absorption and electron
paramagnetic resonance spectroscopies and magnetic susceptibility measurements. ] Am Chem Soc
2003;125:774-780.

5) Anderson RA. Chromium and insulin resistance. Nutr Res Rev 2003;16(2):267-275.

6) Suzuki Y, Fukuda K. Reduction of hexavalent chromium by ascorbic acid and glutathione with special
reference to the rat lung, Arch Toxicol 1990;64:169-176.

7) Casarett, LJ., and J. Doull, Toxicology: The Basic Science of Poisons, New York: MacMillan Publishing
Co., 1975., p. 471

8) Cavalleri A, Minoia C. Distribution in serum and erythrocytes and urinary elimination in workers exposed
to chromium(VI) and chromium(Ill). G Ital Med Lav 1985;7:35-38.

9) Donaldson RM, Barreras RF. Intestinal absorption of trace quantities of chromium. J Lab Clin Med
1966;68:484-493.

10) Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume
154, edition expires Nov, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System
Micromedex, Inc., Englewood, CO, 2012; CCIS Volume 154, edition expires Nov, 2012

11) Olaguibel JM, Basomba A, Occupational asthma induced by chromium salts. Allergol Immunopathol
1989;17(3):133-6.

12) Lucas JB, Kramkowski RS. 1975. Health hazard evaluation determination report number 74-87-221,
Cincinnati, OH: U.S, Department of Health, Education, and Welfare, Center for Disease Control, National
Institute for Occupational Safety and Health.

13) Mancuso TF. Occupational cancer and other health hazards in a chromate plant: A medical appraisal: II.
Clinical and toxicologic aspects, Ind Med Surg 1951;20:393-407.

14) Moulin JJ, Wild P, Mantout B. Mortality from lung cancer and cardiovascular diseases among
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15)

16)

17)

18)

19)
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stainless-steel producing workers, Cancer Causes Control 1993;4:75-81.

American Conference of Governmental Industrial Hygienists TLVs and BEIs, Threshold Limit Values for
Chemical Substances and Physical Agents and Biological Exposure Indices. Cincinnati, OH, 2008, p. 20
IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT, (Multivolume work),
Available at: http://monographs.iarc. fr/ENG/Classification/ClassificationsGroupOrder, pdf

DHHS/National Toxicology Program; Eleventh Report on Carcinogens: Selenium Chromium Hexavalent
Compounds (January 2005). Available from, as of July 31, 2009: http://ntp.niehs.nih.gov/ntp/roc/
eleventh/profiles/s045chro. pdf

U.S. Environmental Protection Agency's Integrated Risk Information System (IRIS), Summary on
Chromium (VI) (18540-29-9). Available from, as of March 15, 2000: http://www.epa.gov/iris/
DHHS/ATSDR; Toxicological Profile for Chromium p. 56 (2000)
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(2) 9hy Az
1) S8714 : FLES}L T3}E o]
9-11% A HH7s7 AEET= Bk

= o

A 50| 57

rr
r jug
%
o
[>
i)
o
N
L
H
i
it}
i
tu
D)
2
)
X

(3) &

AT Sl Hieh T o f = HAEA] s

(IARC : — , ACGIH : -)

7. = EI|E

S (LB 5 2013) TWA : 5 mg/m’(E-84 23hE) STEL : -
TWA : 1 mg/m* (74 3ehE) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 5 mg/m’(Metal and insoluble compounds) STEL : -
TWA @ 1 mg/m’(Soluble compounds) STEL : -
NEAAY 2 AERS 5 387 9T AsAe Aaskd S Ak S
u|=-(PEL; OSHA, 2012) TWA : - STEL : -
1] =H(REL; NIOSH, 2012) TWA : 5 mg/m’ STEL : -
B AFHOEL, 2012) TWA : - STEL : -
£ A(DFG, 2012) MAK : - PL : -
Q] E(OFEL; JSOH, 2012) TWA : - STEL : -
Q) H(ACL; SAYLEA] 2012)  TWA : - STEL : -
A=A B AH 2011) TWA : 5 mg/m’(Tungsten, insoluble compounds; STEL : -
Tungsten, metal)

1) Friberg, L., G.R. Nordberg, and V.B, Vouk, Handbook on the Toxicology of Metals, New York: Elsevier
North Holland, 1979. p 640

2) American Conference of Governmental Industrial Hygienists, Inc. Documentation of the Threshold Limit
Values and Biological Exposure Indices. 6th ed. Volumes I, II, III. Cincinnati, OH: ACGIH, 1991. p 1664

3) Kinard FW, Aull JC. Distribution of tungsten in the rat following ingestion of tungsten compounds. ]
Pharmacol Exp Ther 83:53-55(1945)

4) Lewis, RJ. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York, NY: Van
Nostrand Reinhold, 1996. p 3338

5) NIOSH (1977) Criteria for a Recommended Standard... Occupational Exposure to Tungsten and Tungsten
Carbide. National Institute for Ocuupational Safety and Health, US Department of Health, Education, and
Welfare, Criteria Documents Plus (On CD-ROM), 1972-1979

6) ACGIH (2001) Documentation of the TLVs® and BEIs® with other worldwide occupational exposure

values, (on CD-ROM) Cincinnati, OH, American Conference of Governmental Industrial Hygienists

470 | ZEXAZZTIC M2XE XMBE FHRIXrE MLz



L F42AE (B4 ol"AR| =, Acetic anhydride)

OFM|EAL, F4=HE(acetic acid, anhydride), OMH|E AlStH=E(acetic oxide), M2 F-E(acetyl
anhydride), oF|E o€ Z(acetyl ether), oFME AtSH=E(acetyl oxide), OoEt2 ¢ FE(ethanoic
anhydride), oFA|E oA EAb(acetyl acetate), OEF2. A F=E-(ethanoic acid anhydride),

2. 22| afalx M3

. CAS No 108247 ey W

HoC (=i

DOF Tl LA W o FHET A AZ WAL g B x2St n Zuragol 9

R R v A )=

2 X ZF 102,09 H| £ 1.080 (20C)

= = ™ 73C 2 = ™ 1T

=7 Uz 35 = 7] ¢ 0.4 mHg0T)

ol 3t A 4944C(UAFE)" = gf 5t A 2.910.3%

M B A 4 1ppm =417 mg/m’ , 1 mg/m’ = 0.240 ppm (25C, 760 mmHg)"

o = g, ofHE, At 4lo]al A7EE: o= &aliE EALR Eoll= =sl=

& = o 20

Zx : ®Merck Index, °ACGIH, “HSDB

e, e, FoE, ofnud Az 24leA

S
2) FRETBH | 2AABR= AN opiEs L 8, Zepad o
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o] HuEAR, nHEY 3718 FYRAS U B Ho] AY WAl AFsskn el
7%, %% (photophobia), ATt 12|37 Ziut Aute] B o|F ztup Eeto] WAY 4 9l
oul A% A APFIE e,

2) 3871 1 5 ppmolAo] =EE YL v, TFVAE Fop ASFY, nE w24 EE

o £% 714, SETAR A =E T Ul A3 ATIE 4T SA] wAw

o

iy

== . = = = = 5)
1) S57A @ Fozate] 371t 22H e AF dFEo] AT - A

WS 27 W S dolE7t ¢l (IARC -, ACGIH @ A4)
7. =EIIE

D 7% =271%

= (LG T, 2013) TWA : 1 ppm (4.2 mg/m’) STEL : 3 ppm (12.6 mg/m’)

] Z(TLV; ACGIH, 2011) TWA : 1 ppm STEL : 3 ppm

71284 27 =, A, g5 Hedt A, Bl A, QA B G A O
2l 718A A9 FedE AR 5 e aE

u]=H(PEL; OSHA, 2012) TWA : 5 ppm(20 mg/m’) STEL : -

1] =H(REL; NIOSH, 2012) Ceiling : 5 ppm(20 mg/m’) STEL : -

FH ATHOEL, 2012) TWA : - STEL : -

E(DFG, 2012) MAK : 5 ppm(21 mg/nr) PL : I(1)

Q] E.(OEL; JSOH, 2012) TWA : - STEL : -

AE(ACL; TAYL=FA], 2012)  TWA : - STEL : -

UHEAS] AR, 2011) TWA : - STEL : 5 ppm(21 mg/m)

Tt dASY TRYE, VI=gA 59 FEe =EVIEEREE FHOHEL ot

B RE HEE RAEZQLICEH (%ACGIHE 2011EAT T2tE= 201EATES EOSIRELICH)

M

8.

ral

i)

1) Mackison, F. W. R. S. Stricoff, and L. J. Partridge, Jr. (eds.). NIOSH/OSHA - Occupational Health
Guidelines for Chemical Hazards., DHHS(NIOSH) Publication No, 81-123 (3 VOLS). Washington, DC: U.S,
Government Printing Office, Jan, 1981., p. 1

2) Olson, K.R. (ed.) Poisoning &Drug Overdose. 3rd edition. Lange Medical Books/McGraw-Hill, New York,
NY. 1999, p. 435

3) U.S. Department of Labor, Occupational Safety and Health Administration: industrial exposure and control
of Technologies for OSHA Regulated Hazardous Substance, Vol. 1, pp 10B 13 USDOL/OSHA, Washington
DC(march 1989)

4) American Industrial Hygiene Association: Hygienic Guide Series: Acetic Anhydride, Vol. 1. AIHA, Akron,
OH(1978)

5) International Labour Office. Encyclopaedia of Occupational Health and Safety. 4th edition, Volumes 1-4
1998. Geneva, Switzerland: International Labour Office, 1998., p. 104.14
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L X 22 |52
L B3lA (AL Hydrogen fluoride) J

Sy
E3}54 7}A(hydrogen fluoride gas); 4~ 3| E2EF 28 Alanhydrous hydrofluoric acid);
ZFe35|=¢ /ﬂ'(fluorhydric acid); 3 EZEFHY A (hydrofluoric acid); B354 AHfluoboric
acid); a4 E2F9 23} HE4E(hydrogen fluoride, anhydrous); &5 23 Al(fluoric acid); &%
29 sto|=8]=(fh)(fluorine hydride (fh)); EF 2 HLs}o|= E]E(fluorine monohydride); &
3} 44 (hydrogen fluoride (hf)); Ei=E3} ﬁ\_(hydrogen monofluoride); 3| EEZF 2 Al 7}

lil

(hydrofluoric acid gas);

2. =8| - sty 4

CAS No 7664-39-3 - EXM Y TRA HF
- B S A FAY ZIA|, AFet A=A AR (HARS oA 0042 ppm)
Xt ZF 20,01 1 ppm=0.83mg/m’ :20C)" - H] = 0988 (200)
= A 835%C" z o ™ 950"
= 7] ¢ 760mmHg (207C)°
3 A daEx oL = st oA

= =0 ggt g3l=o0) @ & %S
Bt %o gow staA shavt wraet

®Merck Index, "ACGIH, “HSDB

d

_I?I_
=
S B 7Y R 07 (3=
ol
=
o
7|
d

A, "ok Az FuiA, fElE AE WdE X s sy A4 3 duske &9,

fluorine®} aluminum fluoride®] A§AF uranium A

4, T2 EE= 3™

HAFAEE 0 SR 22 dS AR, g23Eea Az, 55 2R3, HEAE AR,
fluorine¥} aluminum fluoride®] A§4F, uranium AAAFAA

ZRATEY A% D ANBAGY D), 3% TR mAE AABY, WEAS A2 o

A 239 AlZF FA, fluorine}t aluminum fluoride®] AYAFEA, uranium FA|5AH SoA AR

’

CES BAVMAE 3718 B9 A S4ED Sol gk B4R 2] B4 A 55
COA} AR AR et

1=
= .
v A BARS FE AHE B ujAdEe, =2 2t Al 48-72A17F Yol AW WY fluoride”}
=

r
L
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o = (eX=1"]
W) B4 2A79F
1) BE71 : A% 287 AFAR o 7 gel, FANRENS dosn =E: F 3 o)F
B S0 et o] o sEatek, NS, HESo| WY 71
2) IR, = : ol B4 A A =9 &4 deth BARRY, EAVAE =3 o R Aztst
3 ETO Qe SHE fUR,
3) i, X[O} : Xo} BAZEL ofpy|A7|T W] A AL ZIARI.
4) 7|t @ A9 = FYSE GFf Bl k=& A AZwdTY Autavledsel 2HiEo
Foguo] 7HEsith
(2) T 79
1) SE717 : w71 BA PGS s 4 gl
2) 222 w19 ol =EA] X-AoR KOS w wWe| 54 kvt T wo] EAZE]
dojd o= Uty F= AZole 85 9L IHtof| E3k= 2fo] WA yehdth
(3) T
ol d2 7% wet S23t diolg7F §ls. (IARC @ — , ACGIH @ - )
7. = EI|E
) 715 ==71&
SHH(IE =T 2013) TWA : 0.5 ppm STEL
Ceiling : 3 ppm(2,5 mg/m’)
u|=H(TLV; ACGIH, 2011) TWA : 0.5 ppm STEL : -
Ceiling : 2 ppm
7128 2A - 3FTIA FAHE, i B WY 4%, v R 97 A=Y TteAds FHad
3 A ol A==
=2 T xR T
0| =L(PEL; OSHA, 2012) TWA : - STEL
u|=-(REL; NIOSH, 2012) TWA : 3 ppm(2.5 mg/m’) STEL
Ceiling(15+%) : 6 ppm(5 mg/m’)
8 AFHOEL, 2012) TWA : 1.5 mg/m’ STEL : 3 ppm(2.5 mg/m")
E2(DFG, 2012) MAK : 1 ppm(0.83 mg/m’) L : 1(2)
2 E(OFL; JSOH, 2012) TWA : 3 ppm(2.5 mg/m’) STEL : -
UE(ACL; TA =54, 2012)  TWA : 0.5 ppm STEL : -
= (AFS]) E AR 2011) TWA : 1.8 ppm(1.5 mg/m’) STEL : 3 ppm(2.5 mg/m’)
R, MAEN DEUE J|=ZdE 59 HEe LEVIEE2RE oLt
*RE e ZAEELCE ($ACCGIHE 2011E T, HZte= 2011ATE &astisL|th)

474 | DERRAYTICE MR &

)

I3



(2) AESA mUEF : u]=(BEL; ACGIH, 2011)

=X 5= Az ZHF Al7] BEI
AH = fluorides Y AlEE A 2 mg/g creatinine
AW Z fluorides A T2 & 3 mg/g creatinine
A ES

1

2)

3)

Agency for Toxic Substances and Disease Registry (ATSDR)., 2003, Toxicological Profile for Fluorides,
Hydrogen Fluoride, and Fluorine (Update). Atlanta, GA: U.S. Department of Health and Human Services,
Public Health Service,

Largent EJ : Fluorosis, The Health Aspects of Fluorine Compounds, pp. 34-39, 43-48. Ohio State
University Press, Columbus, OH(1961)

Lund K, Ekstrand J, Boe J, Sostrand P, Kongerud J. Exposure to hydrogen fluoride: an experimental
study in humans of concentrations of fluoride in plasma, symptoms, and lung function. Occup Environ

Med 1997;54;32-7.

4) Largent EJ : The metabolism of fluorides in man, AMA Arch Ind Health 1960;21;318-23,

5)

Lund K, Refsnes M, Sandstre m T, Sestrand P, Schwarze P, Boe J, Kongerud J. Increased CD3 positive
cells in bronchoalveolar lavage fluid after hydrogen fluoride inhalation. Scand J Work Environ Health
1999;25;320-34,

6) Lund K, Refsnes M, Ramis I, Dunster C, Boe J, Schwarze PE, Skovlund E, Kelly FJ, Kongerud J. Human

7)

exposure to hydrogen fluoride induces acute neutrophilic, eicosanoid, and antioxidant changes in nasal
lavage fluid. Inhal Toxicol 2002;14;119-32,
Viragh E, Viragh H, Laczka J, Coldea V. Health effects of occupational exposure to fluorine and its

compounds in a small-scale enterprise. Ind Health 2006;44;04-8.
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L ARBRIES (Sodium cyanide)

AFol¢tst Y EF(sodium cyanide (Na(CN))), ZFO]E Alo|Qtel=(white cyanide), UEF Ao|Qt
3}E, 1A|(sodium cyanide, solid)

- CAS No 143339 . ExpAl gl Al NaCN Na—C=N
mop ar wyy V1S AAE Belut Foelolnh i d® Aol WA b ghAut 3]
C T T Fl B EARe Afele &ed ohRE WAL do
2 At 2 49.02 - Hl & 1.52T
= = 3™ s563.7C -2 = H™ 1497
=y g - = 71 ¢ 0ommHg (207T)
el st A - = g st A -
M A
- - Bo 2 won hobd duEAHe eI, Adssa shas e AR
g E ameo o ey
5| e} At HEsHH AlEEleEA 7EAE AR 37 FollA CO%f =R ot &
3 glch

Zx : °Merck Index, °ACGIH, “HSDB

s Fa 0 o AR 3 2R (R BEe gEE Fe #
g},
A AW oldoyf FEHH kex & oyt Ao SAEA| ge=th 80%7F 1ol
4] mitochondrial sulfur transferase enzymeQl rhodanese?} T2  sulfur
transferases®] 98} thiocyanate = hA}ETE tfE Al 7| &L hydroxocobalamini}t
ukS5lo] E4Jo] ¢l cyanocobalaming A= Ao},

- A HF AR FEE Avow widEn

oy
.
)
H
loi
oy
N
fju

i
:?l:
=)

it
S
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: QI7to| A cyanideo|A] thiocyanate@® X% 0] %]

1-7]

N
ol

A7t

=,

o

&, oA

=
&S

ZFH X|(peripheral vision)?] ©¢Fst
A4

kel
e

e,

°

, Bod e W owpa”, e

71A

=

=

2

2)

Uk

ol
~0
g
=
iie

7bh B e,
= olofxm mjuf =

=

[¢

} B

4te}s] = 24l (oxyhemoglobin) X7 o9
r

ug
CIEEEE

=
=

I %

o

ol
o 5ppmo] =

o

}_

-

[e)
[e]

0EE w9
R 2w, g7 gl Fu)r)
vhehA] ok,
4) =77
11'4-6)

3

.F(-;‘(T

T

a7 Qlom 7d FQt 4,2 - 12.4 ppm9| Frof =EH =2

5 X

AFR B30l tfe

=]
=

e

7) 7|E}
A

7}

Be

!

[

thiocyanate©] 2]

A=

w
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(3) A

o 2% dlelE 7t gls. (IARC @ — |, ACGIH @ —)

’

(15 2013) TWA : 3 mg/m’ STEL : 5 mg/m’
u|=H(TLV; ACGIH, 2011) Ceiling : 5 mg/nr’ STEL : -
NedAe 27 - 55, oA 4 uE, AF, AIE AT B4 33T G4 Hd e A
sokE 5 9 52

u|=-(PEL; OSHA, 2012) TWA : - STEL : -

1] =+(REL; NIOSH, 2012) Ceiling(155) : 4.7 ppm(5 mg/m’) STEL : -

9 ATHOEL, 2012) TWA : 1 mg/m’ STEL : 5 mg/m’
£ A(DFG, 2012) MAK : 3.8 mg/m’ PL : 11(1)

&1 E(OEL; JSOH, 2012) TWA : 5 mg/m’ STEL : -

AR (ACL; A =54, 2012) TWA : 3 mg/m’ STEL : -
AHE=AS] H AR 2011) TWA : - STEL : -

-|_|I
0
I
~
i
0
3
o
|0

: I , | 2= =272 8eHEE o,
oE Hre RAPEEQILICE (¥ACGIHE 2011ETE T2IC = 2011EATS R05tAaLCH)

1) IPCS INCHEM Hydrogen cyanide and cyanides: Human health aspects (CICADS 61, 2004) Available:
http://www.inchem. org/documents/cicads/cicads/cicad61. htm

2) Feldstein M, Klendshoj NC. The determination of cyanide in biologic fluids by microdiffusion analysis. J
Lab Chin Med 1954;44:166-70,

3) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010.

4) Gosselin, R.E,, R.P, Smith, H.C, Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. I1-127

5) ATSDR; Toxicological Profile (1995) Available : http://www.atsdr.cdc. gov/

6) Gosselin, R.E., R.P, Smith, H.C. Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. I1-12

478 | DRRAYTICE MR &

)

137 oAt HdEsH



L AekskE (Potassium cyanide) J
1. S2lof

slo| =2 Ao EA-E A (hydrocyanic acid potassium salt), ZFEAFO|QIS = (potassium cyanide),

& Alo]etslE 14| (potassium cyanide, solid), ZE A}o|ets}E(cyanide of potassium)

2. 22| -3 43
CAS No 151508 - EXM W FEA KON CK-N
Do ol WAl W) AR B EL dojslolt 4 olEE WAL Ut
2 X = 6511 - H S 1.52T
= & ® 6345T 7 = A -
s5YE - B I Y-
o s M - B a A -
R
o = =0l 1% ==t} 2o JobA dAYAES UElH, A%tetea 7AE v A
& M = o ame 2ew, guyjoire] ozt B
A A AT g T ] S ot St i ¢
o ' .

Z5x : °Merck Index, °ACGIH, “HSDB

3, A B, AR ARl AR, OJOFE, BF 454

. FE2 LEEE SF

ALY FHSA, TRIE, R, oFE Az, FY
FRAFEA A7) BF A, HAZRAY, A @4 A

Z 252

10
1L
i
off
(i
il
10
m
o
ot

’

5. &+ AL

S A, nR, 357"

A owEA Age] BEH =z 3 dodol} zhe] HAEA oH=th 80%7F 1HA
mitochondrial sulfur transferase enzyme<¢l rhodanese 2} T}Z sulfur transferases
o 93] thiocyanate 2 THAMETE TE tiAl 7]H-2 hydroxocobalamind} WHg-3to] =
#do] gl cyanocobalaming FAst= Holr}’,

-l thiocyanate FE|R AwWow HAE AT Aoksleio] FHE o T £

of MEHBER S8 oA £ olEE WAL Y= F)

4 go

r
L
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N
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ZFH X|(peripheral vision)?] ©¢Fst

kel
e

, Bod e W owpa”, e

~ A2 o]

=, #4 ol

=, ojxe

=
S

4

dlo

e,

°

71A

=

=

2

2)

Uk

ol
~0
g
=
iie

7bh B e,
= olofxm mjuf =

=

[¢

} B

4te}s] = 24l (oxyhemoglobin) X7 o9
r

ug
CIEEEE

=
=

I %

o

ol
o 5ppmo] =

o

}_

-

[e)
[e]

0EE w9
R 2w, g7 gl Fu)r)
vhehA] ok,
4) =77
11'4-6)

3

.F(-;‘(T

T

a7 Qlom 7d FQt 4,2 - 12.4 ppm9| Frof =EH =2

5 X

AFR B30l tfe

=]
=

e

7) 7|E}
A

W=

il 2y

3

thiocyanate©] <]

=
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(3) A

Tede 27 et &9t diolE7t 8. (IARC @ -, ACGIH @ — )
7. =E7|E
o 715 =271&
(18T H | 2013) TWA : 5 mg/m’ STEL : -
u|=-(TLV; ACGIH, 2011) Ceiling : 5 mg/m’ STEL : -
71EARY 2A - FE oA B B, R, AR AS A 2Ea A BY The S A
238 ¢+ e e
u]=H(PEL; OSHA, 2012) TWA : - STEL : -
1] =H(REL; NIOSH, 2012) Ceiling(15%) : 4.7 ppm(5 mg/m’) STEL : -
9 ATHOEL, 2012) TWA : 1 mg/m’ STEL : 5 mg/m’
Z2(DFG, 2012) MAK : 5.0 mg/m’ PL : II(1)
¢] E(OEL; JSOH, 2012) TWA : 5 mg/m’ STEL : -
A E(ACL; A =54, 2012) TWA : 3 mg/m’ STEL : -
AHA =X EAE 2011) TWA : - STEL : -
o, MA=SY ORA, VIedA 59 dEs LE&VIEEeHEE UL
*OE U= RAMAZQILICH (¥ACGIH= 201EE TRt = 2011HATHS & 151& L CH)

8.

]

o2
K

e

=1
o 21

1) IPCS INCHEM Hydrogen cyanide and cyanides: Human health aspects (CICADS 61, 2004) Available:
http://www.inchem, org/documents/cicads/cicads/cicad61. htm

2) Feldstein M, Klendshoj NC. The determination of cyanide in biologic fluids by microdiffusion analysis. J
Lab Chin Med 1954;44:166-70,

3) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010.

4) Gosselin, R.E,, R.P, Smith, H.C, Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. III-127

5) ATSDR; Toxicological Profile (1995) Available : http://www.atsdr.cdc.gov/

6) Gosselin, R.E., R.P, Smith, H.C. Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. II-12
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L A3l44A (Hydrogen chloride)

AAF, F4E(hydrochloric acid, anhydrous); 4Hhydrogen chloride); E(spirits of salt);
muriaticAH(muriatic acid); gAHhydrochloric acid); @A} (hydrochloric acid gas); §4= GAF

(anhydrous hydrochloric acid); 94t (hel)(hydrogen chloride (hcl))

2. =8| -2ty g3

- CAS No 7647-01-0 2 X A HC
- DOk gl LAY Aol BoIA A, % whelA| ke e A=A WA (AA] 9% 0.77 ppm)”

2 X 3646 - H = 127 0C) (HAAE

c = = F 43C’ - B = F 89T
Z 7Yz 128 (F7] =10 -5 7| Y 760 milg ZIH-84.3T A
ol B M sy ¢e CE w st Eay gle

2t 8t 7
Bofl e @ ol dabe G4 wEe, ofdE, WA, Hejdofg2ef =g
F Jou gsleade 51 gt

Zx{ : *Merck Index, "ACGIH, “HSDB

-8 W =

3. HMA Y 2
AR, oJoFE d87, HFE, QR A, HQE MA F& I HR
FE LEK|= 24
HIAAH - dskd Az, HA, okE, R, H|E, AR AI AR, HJAE Mk Az, F5

A7, = H]‘T A A

2
o}

5. &4 % A}
CES BTV ER b Wy g oaA Rad wWHel b

6. EX W78 Yl
(1) 34 39T

]_

A

ofi

o M riﬂ K

1) BBV : @85 Thab AREEVA AU Fe ATsel BEN A5 9
AwmaH ook, taFe] shae] wEEW dRFo] WA 4 Ak AltelA
Q5 A3t 50~100 ppm] FEAAE 1AZF o4 Ar)7] ol ul, 35 ppmolAl TAZE
H9 Qge] AFFHS Utk A wEEUEE AY £ Uk FEZA 10 ppm
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3 S, Elkins®}t Stokinger®] A-ofAl= 5 ppm FEO sLoME FZHAQ1 A=54F
doFitk= A2 HaElT

2 wsn @eeat gaked stael wE 8
Z

o &

)
I=]

&
P~
fon
d
>
kl
off
HT
1o
o
S
B>
o
j&
rr
oft
ol
£
i
RO
to
o>
-
H
il
do
i
315
kl
B
Jou
N
i
2
4z
1>

Goloil WerTHe Belo] gt Ao Eiwl] gom’ FRURCIA HAUS oplsH g
=
=3

ddstol =t AgaA Hebde 23A7|A] etk BuEcl”. (IARC : — , ACGIH : A4)

7. =EI|1E

1) 7% =271%

(-85 2013) TWA @ 1 ppm (1.5 mg/m") STEL : 2ppm (3 mg/m’)
o] =H(TLV; ACGIH, 2011)  Ceiling : 2 ppm STEL : -

7128 2A - e S0 ARt 84 A=Y TS FasE ¢ e
u|=H(PEL; OSHA, 2012) Ceiling : 5 ppm(7 mg/m?) STEL : -

1] =H(REL; NIOSH, 2012) Ceiling : 5 ppm(7 mg/m’) STEL : -

S8 A3HOFL, 2012) TWA : 5 ppm(8 mg/m’) STEL : 10 ppm(15 mg/m’)
£ A(DFG, 2012) MAK : 2 ppm(3 mg/m’) PL : 1(2)

o] 1(OFL; JSOH, 2012) TWA : 5 ppm(7.5 mg/m?’) STEL : -

UEACL A=A, 2012) TWA : - STEL : -
AH=AS|E AR 2011) TWA : - STEL : -

RN, MAEN DREUE, J|=ZE 59 HEE LEVIEE2RE FoHiEc

HE ERE ZAMAZQILICE (¥ACGIHE 2011ET TItEE= 2011HATRS A0stlE L))

M
ra

8.

i)

1

1) Agency for Toxic Substances and Disease Registry (ATSDR). Hydrogen chloride(HCl). Medical Management
Guidelines. US Department of Health and Human Services, Atlanta, US.
2) International Programme on Chemical Safety (IPCS) (1982), Chlorine and Hydrogen Chloride,

Environmental Health Criteria 21, WHO, Geneva,
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3)

4)

5)

6)

484 |

MEDITEXT® Medical Management. Hydrogen chloride. In: Klasco RK (Ed): TOMES® System. Thomson
Micromedex, Greenwood Village, Colorado,

Expert Panel on Air Quality Standards (EPAQS) (2006). Guidelines for halogens and hydrogen halides in
ambient air for protecting human health against acute irritancy effects: Hydrogen chloride, Department for
Environment, Food and Rural Affairs,

International Agency for the Research on Cancer (IARC) (1992). Occupational exposure to mists and
vapours from strong inorganic acids; and other industrial chemicals. ITARC Monographs on the Evaluation
of Carcinogenic Risks to Humans. IARC. Lyon.

ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,
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L A A (Nitric acid) J

o}Fo} fortis(aqua fortis); wfna; rfna(rfna); ZAlF $=ZA(hydrogen nitrate); O}=FE AH azotic

acid); sto|EEA] U}o]EdH(nitryl hydroxide)

N
1]

2| 55tx M

CAS No 7697-37-2 - XM 2 EA | HNO; N
“B aH
DOF ol WA A AN L wghsl ol WA (fuming), SAAQl 244 (choking) WA’
63.02 (1 ppm = 2,58 mg/n")" .
2R 2 PP 5 H = 150260 (257)° 1.5129(20C)
63.013
= £ H a9 - B2 = H 80
47.9 mnHg (20C)"°
57 Y5 23 (@37 =10" -5 7 ¢
(=) | (<) ] = | = 631 mmHg (ZSOC)C
ol 3 M AxEA FE CEow e Ewge gle
8 dl &= Bol % irh(g AW WA 7071%9] g

[e]
F71eF dol = 7] T wE2HY 3 AV A et Ass B,
et 4bste S Zha1, 9k QIskprd, R @ EStrar, FhHfolE, o|FslEkas, of
95, sl=efxlF T HEsHH I B Fdsta FA4o] glo] gjRES &
&5 HA FAAKIT
Z% : °Merck Index, "ACGIH, “HSDB

7| Et

57w 71 AAY, WAAEE Bl UERekEe] 34

A - ABR AT, Bk, Bk, AR, R, OJOFE, Al MR (WA ), TDI 59 A
224334 1 =3 FHEANY (ickling), 22 B FAE AN B FA 44,

LA H= A=

b

C 5T BETVIE Bl A4 B Ee HAETE A WR Sold 4 QT Ee TR
HAEE Bt 249 ¥ue dod = o AAE v AsPIAR 5o & 5
Aot Hal T Aol distole & A A A

F

r
L
]

I
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1) = 0 AR o]l AE A AZS S Yotk RS} W& wet ok relE, A £
&, 2k B, AY AFAS opy|gep?

1) BE7P © ALHe AASY|9) =B WA UGS DO T o Y2 = E Ao staby
AAe

2) AT AAFIIE o8 RANTIL B3 el $RUE B

(3) A

Y

eldS 7 Wk S&2t "oyt gl (IARC @ — |, ACGIH : - )

7. = EI|E

) 715 ==71&
(A1 -5 5 2013) TWA : 2 ppm(5 mg/m’) STEL : 4 ppm(10 mg/m’)
o] =H(TLV; ACGIH, 2011) TWA : 2 ppm STEL : 4 ppm
7188 2A ¢ IE, A 293 A= A=Y TS A ¢ e
u|=-(PEL; OSHA, 2012) Ceiling : 2 ppm(5 mg/m*) STEL : -
U] =H(REL; NIOSH, 2012) TWA : 2 ppm(5 mg/m’) STEL : 4 ppm(10 mg/m’)
© # 3SHOEL, 2012) TWA : - STEL : 1 ppm(2.6 mg/m")
L= Q(DFG, 2012) MAK : - PL : -
2] X(OEL; JSOH, 2012) TWA : 2 ppm(5.2 mg/m’) STEL : -
AH(ACL;, TAYL-F4], 2012) TWA : - STEL : -
A= (AR E AR, 2011) TWA : 0.5 ppm(1.3 mg/m’) STEL : 1 ppm(2.6 mg/m’)

*alory MASN TR, 7= So| YBE LE7|ENelRS AusiLct

= —_ = .
BoE EHoe ZAPEZQILICH (XACGIHE 2011 AT M2tc= 2011 TS & sHeSL|Ch)

0

8.

rar

ik

0

1) Canadian Centre for Occupational Health and Safety (CCOHS) (2004). Nitric acid, Cheminfo.
2) U.S. National Institue for Occupational Safety and Health : Criteria for a Recommended Standard-
Occupational Exposure to Nitric Acid. DHEW(NIOSH) Pub. No. 76-141 ; 1976, In: NIOSH Criteria
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Documents Plus CD-ROM, DHHS(NIOSH)Pub, No, 97-106; NTIS Pub, No, PB05022-08, U.S National
Technical Information Service, Springfield, VA (1997)

3) Mc ADAMS AJ Jr, KROP S. Injury and death from red fuming nitric acid. J Am Med Assoc
1955;23;15;:1022-4,

4) Ask F, Four Cases of Severe Corrosive Damage to the Eyes Through Accidental Interchange of
Crede-Solution and Nitric Acid. Sven. Laekartidn 1925;22:449-53,

5) Fairhall, L.T.: Industiral Tocicology, 2nd ed., pp. 83-84. Williams & Wilkins, Baltimore, MD(1957).

6) Hall, J.N, Cooper, C.E. The Effects of Inhalation of the Fumes of Nitric Acid with Report of cases, JAMA
1905;45;396-9.

7) Treiger, P, Przypyszny, C. Nitric acid fume pneumonia; a case report, Ind Med Surg 1947;16;395-7.

8) Ids, C. Total Destruction of Esophagus by Nitric Acid. Laryngoscope 1925;35;869-70.

9) Dettling, J.: [Atrophy of the crowns of the teeth of workers engaged in nitriding processes
(0dontomalacia nitrosa,), Dtsch Z Gesamte 1935;25;198,

10) James B. Lynch and John Bell, Dental Erosion in Workers Exposed to Inorganic Acid Fumes. Br, J.

Ind, Med 1947;4:84-6.
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) LELERR IR
(A3l At, Trichloro acetic acid)
1. &2|0f

O E -7}~ H®l(aceto—caustin), ETto|E R 2o eHAH(trichloroethanoic acid), 4% (amchem),
TCA, OMNEAL Egto|ZFZZE—(acetic acid, trichloro—), Eg}o|ZFZZ0olX|EXktrichloracetic

acid), ET}o|ZF R 2ol EAL, 1A (trichloroacetic acid, solid);

2. 2| 5f5H% M

- CAS No 76039 - BRI Y TR CHOLO, a——<
2 ol Al o] AHAR ond A5 WA d
2 X 2 16339 - H & 1629 (25T)
= = & 57-8C 2 = FH 19197T
=7 g = - = 7] & 1torasic’
ol 3t H &Y gl Z 2 st A -
M & A 4 1ppm =667 mg/m’; 1 mg/m’ = 0,150 ppm (25C, 760 mmHg)"
& off £ =of v A o oEEy} HodoH =] H=
7| Eb =4S un vjmz 7hatolr)’,
{ : °Merck Index, "ACGIH, “HSDB

= 0O 1=
AER HEAF, A=A A=

Y- HolEae) BeE 2o gass A
2RATBY- PhEL0] HRE BY YAaE
5. 54 Y A
. o 2
CEe BY AA, NRAS0R waE & oy MRl 44 Feud gen,
5] = S1=] )3)
COAL : AREEARS oA catElol R AR He
cHlA : AAS E3) glucuronic acidZ HjA T
SR AYAE BreR @ AReIN B W MlE 5047019
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1) & DR Y HY = Y 39} Bof e xpSolcp”
2) ABPPA : A, AF, HRO AT S R S5 o) TR olFe By HApL B
o, R, AL F7ES o) adgd 287 AF54e] YehrlE g,

rsi'

3) BEVI : EE/AE AT 71, M, BT, SESH & U, ARER MR, &
Fzeol O3] X Fa 2joko] -84 HE| Fof ehdrh 4R REom Qs A
o] Jojr 4= et

1) 571 1 718A Aol ola) w71 AT 71w o] Sy,
2) oA 1 Eol Ffel o)t o] mo wgto] WYY
(3) wekAd

TARCZ et o 77t Sl=A] g2 Aoz IHshA|rt, ACGIHO| M= ARdolAs 2 o+
b SIS A AN F AFolA ZEGE Doy AL st Yo

(IARC : Group 3, ACGIH : A3)

7. = EI|1E

D 7% =271%

S (-8 =T E 2013) TWA : 1 ppm(7 mg/m’) STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 1 ppm STEL : -
NEAHS 2A e ATIE AT R AR 9P A4S Haskd £ e 5F
u|=-(PEL; OSHA, 2012) TWA : - STEL : -
u|=-(REL; NIOSH, 2012) TWA : 1 ppm(7 mg/m’) STEL : -
£ ASHOEL, 2012) TWA : - STEL : -
E=Q(DFG, 2012) MAK : - PL : -
& X (OFL; JSOH, 2012) TWA : - STEL : -
QJE(ACL; TAL=ZA], 2012) TWA : - STEL : -
Y= (AFF] AR 2011) TWA : - STEL : -
* ety *”M%é; OEHA, 7|42 59 dEe &7 -e|HE FuufEL o)

(e»)
O HE WxE ZAMEAZQILICE ($ACGIHE 2011EE TIZtEE 2011AEE E0stRlEL )

r
L
noe
N
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i)

1

1) NIOSH; NOES, National Occupational Exposure Survey conducted from 1981-1983, Estimated numbers of
employees potentially exposed to specific agents by 2-digit standard industrial classification (SIC).

2) American Conference of Governmental Industrial Hygienists, Inc. Documentation of the Threshold Limit
Values and Biological Exposure Indices, 6th ed. Volumes I, II, III, Cincinnati, OH: ACGIH, 1991. pp
1603

3) TIARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs.iarc.fr/index. php p. V63 301 (1995)

4) Browning, E. Toxicity and Metabolism of Industrial Solvents, New York: American Elsevier, 1965, pp. 192

5) Organization for Economic Cooperation and Development; Screening Information Data Set for
Trichloroacetic ~ Acid, CAS # 76-03-9 p.178. Available from, as of February 3, 2007
http://www,inchem, org/pages/sids. html

6) Kearney, P.C., and D, D. Kaufman (eds,) Herbicides: Chemistry, Degredation and Mode of Action,
Volumes 1 and 2. 2nd ed. New York: Marcel Dekker, Inc., 1975., pp. 407

7) Dreisbach, R. H. Handbook of Poisoning, 9th ed. Los Altos, California: Lange Medical Publications, 1977.
pp. 190

8) Weed Science Society of America, Herbicide Handbook, 5th ed. Champaign, Illinois: Weed Science
Society of America, 1983. pp. 450

9) Walgren JE, Kurtz DT, McMillan JM. Expression of PPAR(alpha) in human hepatocytes and activation by
trichloroacetate and dichloroacetate, Res Commun Mol Pathol Pharmacol 2000;108(1-2):116-32.
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L B4t (Sulfuric acid)

H|E 829 7|&(oil of vitriol), BOV, tJHAHdipping acid), B|EZE 4 7|E(vitriol brown
oil), 34Hhydrogen sulfate), ZFAF o|4=A(dihydrogen sulfate), TFAH(sulphuric acid), matting
acid, T}o|R}o]-2AHdithionic acid)

2. =8| -2ty g3

_ I

CAS No 7664939 -2 A I ES HSO Ho— s —on
2O g Al HAS) B4, o] g2 294 S Wl
2 X 2 9808 - H] Zz 184

200°C 0]3}, 340°C (AHALSIEH+E ALEl)”
= & ™ 103T FE54Y -2 B A 38TEEE 980

337C°¢
Z 7 YU 5 34 (Z7)=1)° = 7| 2 0001 torr ©]8H20C)"
o 3 A YIS -
Mt A £ 1 ppm =401 mg/m’ 5 1 mg/m’ = 0.25 ppm (257, 760 mmHg)"
2 s = Eoy JuddzLol nE H|Qo|| & =i}’
7] Et Eolu a3t APsA ¥hestn HgureS goir

Zx] : “Merck Index, "ACGIH, “HSDB

AFAYY 1 vIR B4 AH BY, BetiER U BOR AzYE A2AR
Z0AF3Y AR B4 AH HABY, SR U BGR AzYe AR

L0 g Gx|o] 7ho|A phenol, cresol, indole, skatole

< ui Al owdol diste] &Rl wiE gle
< RE7] A W ) ell Hiske] el wirE glek

F

\

rz
,E
6]
Ju
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1) 34 LG

1) ZE717 : 1 mg/nro]3le] ol mEEW Jog HAE Ho|v] 1 ng/nolAe] FroAs b
7150] FaEn, oolgXe os] HA|, 7|mauluke Zo] 71w 3o v wizksjzlct
0.8-12.8 mg/m' H=9] F7lo] wBE TEASO|A BAY, L2 A B, H7)F
O] }\gﬁqﬁ)-@%)‘

7 E5EQ 57| ZATO| 2
7155 (mg/m?) SE7| N
; 5~15E7Ee] =2 WA S&HSF YEhal $50] Zhbd AL, FH s
0575 gl gast
S 2 B} 35k hAasitt
SRS 7)a e 35S 519 7|3o] drk

2 1 ng/miolste] FEOAE WAL, ot el 45 A2l Lrlx] RakA,
A% 2w 220 A, $A, B4 Agom 2xo] g X AR SO ofojuict
w

ey

) s - [e) .
2) A Aotol LB AFIU HoHHAF S Ao FAZIIF A P Aok ¥
o] npwE T WAT A Po] BT AoHAZES AYHow FAZTle of 3 F

(IARC : Group 2A, ACGIH : A3)

7. = EI|1E

@) 715 =&7%

S (-8 -FH 2013) TWA : 0.2 mg/m’ STEL : 0.6 mg/m’
1] =H(TLV; ACGIH, 2011) TWA : 0.2 mg/u STEL : -
71EAA e A - BA HEZo] = MUY Hrle A D HAAHR FLge HIE HAa

=
S A~ ol A=z

u|=H(PEL; OSHA, 2012) TWA : 1 mg/m’ STEL : -
u]=H(REL; NIOSH, 2012) TWA : 1 mg/m’ STEL : -

i
N
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S AGHOEL, 2012) TWA : 0.05 mg/m’ STEL : 0.1 mg/m’
£ A(DFG, 2012) MAK : 0.1 mg/m’ PL : I(1)

2l B(OEL; JSOH, 2012) TWA : 1 mg/m’ STEL : -
QlE(ACL;, T =54, 2012) TWA : - STEL : -
A=A E A 2011) TWA : 0.05 mg/m’ STEL : 0.1 mg/m’
* 4

1

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

13)

R = R e

y O ) H’ ES =
ooE EHoe ZAPEZQILICH (XACGIHE 2011 AT M2te= 2011 AT & 0stSLcH)

NIOSH; NOES. National Occupational Exposure Survey conducted from 1981-1983. Estimated numbers of
employees potentially exposed to specific agents by 2-digit standard industrial classification (SIC).
Available from, as of Oct 8, 2009: http://www.cdc. gov/noes

NIOSH; Criteria Document: sulfuric acid p.25 (1974) DHEW Pub, NIOSH 74-128

OECD; SIDS Initial Assessment Reports for Sulfuric Acid (CAS No: 7664-93-9) for 11th SIAM (January
2009). Available from, as of October 6, 2009: http://www.inchem.org/documents/sids/sids/7664939. pdf
U.S. Dept Health & Human Services/Agency for Toxic Substances & Disease Registry; Toxicological
Profile for Sulfur Trioxide and Sulfuric Acid p.47 (December 1998). Available from, as of October 15,
2009: http://www.atsdr. cde. gov/toxpro2. html

American Conference of Governmental Industrial Hygienists., Documentation of the TLV's and BEI's with
Other World Wide Occupational Exposure Values, CD-ROM Cincinnati, OH 45240-1634 2007

Bingham E; Patty's Toxicology CD-ROM (2005). NY, NY: John Wiley & Sons; Phosphorus, Selenium,
Tellurium, and Sulfur, Online Posting Date: April 16, 2001

Lewis, RJ. Sr. (ed) Sax's Dangerous Properties of Industrial Materials, 11th Edition, Wiley-Interscience,
Wiley & Sons, Inc. Hoboken, NJ, 2004., p. 3331

Gosselin, R.E., R.P. Smith, H.C, Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore:
Williams and Wilkins, 1984., p. 11-102

American Conference of Governmental Industrial Hygienists, Inc. Documentation of the Threshold Limit
Values and Biological Exposure Indices, 6th ed. Volumes I, II, III. Cincinnati, OH: ACGIH, 1991., p.
1462

Lewis, RJ. Sr. (ed) Sax's Dangerous Properties of Industrial Materials, 11th Edition. Wiley-Interscience,
Wiley & Sons, Inc, Hoboken, NJ, 2004., p. 3331

Lynch J, Hanis NM, Bird mg, Murray KJ, Walch JP. An association of upper respiratory cancer with
exposure to diethyl sulfate, JOM 1979;21:333-41.

Ahlborg Jr G, Hogstedt C, Sundell L, Aman CG. Laryngeal cancer and pickling house vapors, Scand J
Work Environ Health 1981;7(3):239-240

Alderson MR, Rattan NS. Mortality of workers on an isopropyl alcohol plant and two MEK dewaxing
plants. Br J Ind Med 1980;37:85-89
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t2N EHRE1
H .
¥4 (Fluorine) J
1. 32|0f
tlolotEH] Z2 ¢ H(diatomic fluorine), T}o|EF 2 H(difluorine)
2. 22| 315t M
CAS No 7782-41-4 A AIJE R E B
2 2 A E@SAO oAty ThAolw A7) ofHR A4 WAZE drh
2 X & 37.97 H] = 1.108(M A, -188.14C)
= = A 21961T 2 = A -188.13TC
1 mmHg(-223.07C)
= 7Y E 1.69 (F7]=1.29)° = 7 ¢ ‘
s 7 2 095 (F7]= 1.29) s 79, nnHg(214.10)°
ol 3t A &Y gl = & oA
M &8 A 4 1ppm=155 mg/m’; 1 mg/m’ = 0.643 ppm (25°C, 760 mmHg)"
2 of = 2 A5 wrsste] eEal BAMS YAT]
7| Et A2o|x tfre] sty i Al vhgsle] Wdlels =71 Wl
# : *Merck Index, °ACGIH, “HSDB
3. YA 3 B
ARSI EHE S SESSHECRE A, 2 AR ASH|, 24+ Edl=dt E3EhaEl] Az
F2 &gl 3Y
HEAE ks, A oA, A4
Fo¥ATTH - 4F =4 A/ 34
5. & Y CHAL
< E5 1w A3 W, 9RE B e
s thAb ¢ BE A A EEY, A, tied, A, wo SAEH, 59| wep oo Fx
ZAE
cHlA AR Bl 2R ajAEe, wal §) AT Bu) 29E 2 AT guke Bagic)’
« V7] 0 @3 AR BEaY] vV = 18RolH, EItatE AFEHEE o vk 3AIRE
oz o gy,
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ehube BA710] ehtA
4) 237170 e, WaAg, FE, BE, AL depd

5) A7 st 2ageF A A AW, E57F e £ g

A

TAET ol ofupmo] SIS},

A o F7F SRIEA] FUTE. (IARC @ Group 3, ACGIH @ A4)

7. = E7|1&

1) 715 =&71%

S5 2013) TWA : 0.1 ppm(0.2 mg/m’) STEL : -

0] =H(TLV; ACGIH, 2011) TWA : 1 ppm STEL : 2 ppm
712439 2A R 293 J9 AFY TteAds HASE 5 e e
u]=H(PEL; OSHA, 2012) TWA : 0.1 ppm(0.2 mg/m’) STEL : -

u|=H(REL; NIOSH, 2012) TWA : 0.1 ppm(0.2 mg/m’) STEL : -

£ HATHOEL, 2012) TWA : 1 ppm(1.58 mg/m’) STEL : 2 ppm(3.16 mg/m’)
= (DFG, 2012) MAK : - PL : -

Q] ¥(OEL; JSOH, 2012) TWA : - STEL : -

UE(ACL; FA 57, 2012) TWA : - STEL : -
AH=ALS]| R AR 2011) TWA : - STEL : 0.1 ppm(0.16 mg/m’)
*ERhy, MASM OIEZE JIEdE S Y= LEV(IEYeHE FIOHIRLCE
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i)

1

1) Hardman, J.G,, L.E, Limbird, P.B, Molinoff, R, W, Ruddon, A.G, Goodman (eds,). Goodman and Gilman's
The Pharmacological Basis of Therapeutics, 9th ed. New York, NY: McGraw-Hill, 1996., p. 1538

2) WHO; Environ Health Criteria 36: Fluorine and Fluorides p.42 (1984)

3) WHO; Environ Health Criteria 36: Fluorine and Fluorides p.38 (1984)

4) American Conference of Governmental Industrial Hygienists, Inc. Documentation of the Threshold Limit
Values and Biological Exposure Indices. 6th ed, Volumes I, II, III. Cincinnati, OH: ACGIH, 1991, p. 660

5) Fire Protection Guide to Hazardous Materials, 12 ed. Quincy, MA: National Fire Protection Association,
1997. p. 49-71

6) Haddad, L.M., Clinical Management of Poisoning and Drug Overdose. 2nd ed. Philadelphia, PA: W.B,
Saunders Co. 1990., p. 1051

7) Budavari, S. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals, Whitehouse
Station, NJ: Merck and Co., Inc., 1996, p. 706

8) Hardman, J.G., L.E. Limbird, P, B, Molinoff, R.W, Ruddon, A G, Goodman (eds,). Goodman and
Gilman's The Pharmacological Basis of Therapeutics. 9th ed. New York, NY: McGraw-Hill, 1996., p.
15399
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Ak EUE-2
L HE (Bromine) J
1. 320

BH2d YA (bromine element), H=ZW HEZ}(Br2)(bromine molecule(Br2)), oj¥¢a H=zH|

(diatomic bromine), T}o]E Z " (dibromine)

- CAS No 7726956 . EXPA U RAl B, Br — Br
. DO 9l A QFHZale] Fuby o)l AR uje AT Hel WAzt vt
2 X 159.808 - H] Z 3.11(207)
= = X 72T = A s8¢’
Z 7] 9 & 3537d%=1)" - & 7] ¢ 175 mmHg(20C)"
o 3 A Y AL = our 3t -
M B 4 1ppm =65 mg/m’; 1 mg/m* = 0.15 ppm (25C, 760 mnHg)”
g2 &f = i §718A 0 Hon, B ol HHs| gajwct”
o) tuLjofe} djif BEo] HESW AU WSS Yoyin BrHES oF
7! o ol Hepe 2o, 2B AU wge Aol

Zx 1 ®Merck Index, ACGIH, “HSDB

Fol 2%, BulA|, A5A, E3A0 FHARGSY, e FEA o] A} W), o
2 AAA(ZeaE, Mh, ofokE, AG A, BAA, mAo] HhEA
4, F2 LEEE 3H
A - A, 254, B34 Az, SAAZ ALY
FaHFEA C wHA, AEA, B34, 84 59 Az A
5 &+ Y CHAL
< F5 0 3EY), AR, 23S B FEd
« iA} @ AYoIA B (bromine)o] HESHe(bromide)S FAstaL Abolut BAthule] AFA
ghov] Aol Pl e WA okt
A AgE B AEn

o =
W] BESGES QA WolAl of 1299 wE R



1) 34 AFIE
1) &, O 2 e BE 27k b omn Fuks 2ok
wAE7F, Aol o
LehtA]

2) ZEIA AR 7|=of dEA4 U otk e Ewmo] LZom AR J]mo A o] Hit)
gk oFe] Hul Bul, 7|3, 2E, 3FEAL Uit A9 el 24 144 JExEe
Fuket sEEdo] yehg 4= gtk a8 3shy shafo] HolA dold 4= Al

3) Az 1 X g FEo] WA = gy

4) ASPIA 1 24 HAL AeME BFol WA 5= glonf’, T4 20-30%E 3YU AL A|LEw,
Aoo detht 18 A= A% 2 Sx p

(2) T A7FFFF

1) = o8 1, Q5 BHESINEC] A% uite] H2 w4 H7HA FdE+= bromoderma
tuberosum® 247l 3| H A3 o] WA 4= 9l

2) E&71 1 /1WA wY, W TEH0] BE F7]o] w2E Aol AA verd 4 9l

(3) A

dholbA] o L7t EQlE|R] ¢FQFTt (IARC : Group 3, ACGIH : A4)

7. =EIIE

(1) 713 =871%
(I8 55, 2013) TWA : 0.1 ppm(0.65 mg/m’) STEL : 0.3 ppm(2 mg/m’)
u]=-(TLV; ACGIH, 2011) TWA : 0.1 ppm STEL : 0.2 ppm
&4 27 - 587 AT o &4 AMsAe et & e 42
u|=-(PEL; OSHA, 2012) TWA : 0.1 ppm(0.7 mg/m’) STEL : -
u]=+(REL; NIOSH, 2012) TWA : 0.1 ppm(0.7 mg/m’) STEL : 0.3 ppm(2 mg/m’)
S HAFHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : - PL : -
2 H(OEL; JSOH, 2012) TWA : 0.1 ppm(0.65 mg/m?") STEL : -
A E(ACL; /‘”Er_%*é, 2012) TWA : - STEL : -
A=A E A 2011) TWA : - STEL : 0.1 ppm(0.66 mg/m")
¥R *éj HA=S, TIRYA, 7|25 52 HEe= &5V Ee|HE AuHiE L,

rlr

kaE'E%!LIEh (¥ACGIHE= 20113 T E2t=s= 2
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8.

1

1) USEPA/Office of Pesticide Programs; Reregistration Eligibility Decision Document - Bromine p. 6-10.
EPA-738-F-93-023 (December 1998) Available from, as of June 7th, 2007

2) Alexandrov, D.D. : Bromine and Compounds. In: Encyclopaedia of Occupational Health and Safefy, 3rd
ed., Vol. 1, PP, 326-329, L. Parmeggiani, Ed. International Labour Organizaion, Geneva (1983)

3) Poisons Information Monographs, Bromine (PIM 080). Available from, as of June 25, 2007

4) Suntych, F, : Bromine Gassing, Prac Lek 1953;5:86

5) Morabia, A.; Selleger, C.; Conne, P. Accidental Bromine Exposure in an Urban Population : An Acute

Epidemiological Assessment. Int. J. Epidemiol 1988.17(1):148-52.

ey SEF | 499



[ Akslo|ddl (Ethylene oxide)

2 A|H(oxirane), tho|slo|=2-L2 Al (dihydrooxirene), Tho|H|Ed AtSHE(dimethylene oxide),
of F Al ol | %1 (epoxyethane), 1,2—0fZAJoH|Q1(1,2—epoxyethane), o€l AlS}E(ethene oxide), &
AtAtol 2 2 Z 2 7|9 (oxacyclopropane), ZAb(oxane), ZA|ZOfH|Q(oxidoethane), LT}, HEF-SA|
TZoH ¢l(alpha, beta—oxidoethane), A% (oxiran)

2. 22| slets M

0
- CAS No 75218 - BN TEA GHO £ X
2O ol A g WAL e A p
2 X = 4405 H = 08711
= = F® auc £ = d w7c
71 Y & 1537dE=1)" Z 71 & 146 mHg0C)
-18°C (N HFAFED) _ ¢
o & = . H_O g . =Z df of A 3~100% by volume
20C (U |4

B Al 4 1 ppm = 1.80 mg/m’ ; 1 mg/m’ = 0.556 ppm (25°C, 760 mmHg)"
T B A gIE, ofAE, dH =, ArFE et & gafHEt,
7| EF QlBM40] ol Zukgh 47 9l

Zx : °Merck Index, °ACGIH, “HSDB

o, gz

R

A, A ARA, G71ERY Ak B YRE YA, 1L2-8E 2E
W 2 5o AHg

<) ) 2F H
FAEE EFlEd, B d 2UEEA, SElEdLEHE, vEeoly W =

HAFAYY 1 £FA, A, A A, G718 AR A9, B 9RE A, 1,2-0
W, Beload|z, vy FWgEA, FelEolly

A, A ARA, f71R Aok w R
Zejojgal, EeloaH e, vy wAgLY 5



s AL czE AR ) 3sE wR W Sofl A giabEny 2rkA) shset Ars 2uE o
2 ZppEaets A 2REEe 3] o3 H2E 2w Hage g Hiss
Aok,

cHiA  2EE ogde

oflddl, 2-slo| =2 A2
awoR HH“HE}” w}
X7kl wA g,

cH7b] c Eb)= oF 108w},

AR B 24A]7F o|Yo]] 7T-20%7} Awlom wjA=Ecy Zoz
24 2-HEE ofehy, T17|al 2-HEEehEo] thAEEH
e 74%7F 24417E o] el 2M o MEEE dwgto] The 24

(2) T A7yelsr

(o] [e}
1) MZA - 3AASY, T AAE, S8l X9 BAAs W AL oS TAF 94l
SHA ol A Zl& 2ol WOH EeA A A o 2oz HAr,

2) BEI : 35/A Tl HekaA,

FT FFo) A BEAA Y AL F
B3 57k Qen], 79| DNA Wekg S/t A7t A

7. = EI|1E

1) 715 =&71%

S (-8 =T H 2013) TWA : 1 ppm(2 mg/m’) STEL : -
u|=H(TLV; ACGIH, 2011) TWA : 1 ppm STEL : -
71@dRe] 27, IR, A a3 AR 39 HeAe HANE S Uk 5
u|=-(PEL; OSHA, 2012) TWA : - STEL : -
u|=H(REL; NIOSH, 2012) TWA : 0.1 ppmu|2H0.18 mg/m’) STEL : -
Ceiling(10+) : Sppm(9 mg/m*)




S AGHOEL, 2012) TWA : - STEL : -
£ A(DFG, 2012) MAK : - PL : -

Q] ®=(OEL; JSOH, 2012) TWA @ 1 ppm(1.8 mg/m®) STEL : -
QAE(ACL;, S/ =F4] 2012) TWA : 1 ppm STEL : -
AHE (A EAE 2011) TWA : 1 ppm(1.8 mg/m’) STEL : -

, , DR J|=4a 59 HE= LE&EV|&FYe|EE FuodrgLct
ooE EHoe ZAPEZQILICH (XACGIHE 2011 AT M2te= 2011 AT & 0stSLcH)

1) U.S. Environmental Protection Agency: Health Assessment Document for Ethylene Oxide - Final Report,
EPA-600/8-84-009F, Life and Environmental Sciences, Division of the Syracuse Research Corporation,
Syracuse, NY. EPA, Research Triangle Park, NC (1985)

2) Eherenberg, L.A, Hiesche, K D, Oserman-Golkar, S, Wenneberg, I, Evaluation of Genetic Risks of
Alkylating Agents: Tissue Doses in the Mouse from Air Contaminated with Ehtylene Oxide. Mutat. Res
1974;24:83-104.

3) Appelgren LE, Eneroth G, Grant C, Landstrtom LE, Tenghagen K. Testing of Ethylene Oxide for
Mutagenicity Using Micronuleus Test in Mice and Rats. Acta., Pharmacol. Toxicol 1978;46:69-71.

4) Martix, L, Kroes, R, Darby, T.D, Woods, E.F. Disposition Kinetics of Ethylene Oxide, Ethylene Glycol,
and 2-Chloroethanol in the Dog. J. Toxicol, Environ, Health 1982;10:846-847.

5) Koga, M, Hari, H, Tanaka, I, Analysis of Urinary Metabolites of Rats Exposed to Ethylene Oxide. Sangwy
Ika Daigaku Zasshi, 1987;9(2):167-70

6) U.S.National Institute for Occupational Safety and Health: Occupational Safety and Health Guideline for
Ethylene Oxide, Potential Human Carcinogen, NIOSH, Division of Standards Development and Technology
Transfer, Cincinnati, OH (1988)

7) Fukushima T, Abe K, Nakagawa A, Osaki Y, Yoshida N, Yamane Y. Chronic Ethylene Oxide Poisoning
in a Factory Manufacturing Medical Appliances, J. Soc. Occup, Med 1986;36(4):118,

8) Snellings WM, Weil CS, Maronpot RR. A two-year inhalation study of the carcinogenic potential of
ethylene oxide in Fischer 344 rats. Toxicol Appl Pharmacol 1984;75(1):105-17.

9) Lynch DW, Lewis TR, Moorman WJ, Burg JR, Groth DH, Khan A, Ackerman 1J, Cockrell BY,
Carcinogenic and toxicologic effects of inhaled ethylene oxide and propylene oxide in F344 rats. Toxicol
Appl Pharmacol 1984;76(1):69-84.

10) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs. iarc. fr/index. php p. 60 139 (1994)
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Ay BER-4
| A28 2 (Arsine) )

424U 43185 (hydrogen arsenide), H|$}4(arsine), $-43HH|A(arsenic hydride), AFpASH]A

(arsenic hydride(AsH3)), H|A3}p4(arseniuretted hydrogen), $>43HH|2(arsenous hydride)

2. =2| - =ty g3

CAS No 7784421 - ERJA QI JIRAL AsH; H~-§—S¥L
DQF 2 EHA RAO] spag aoket ubs Al dp,

2 X & 779" - H = 2695

= = 3 we # = A 625

S 7)Y E 27 (FH7EE=1) = 7| ¢ 11,000 mmHg

el 3 A - = 2 ot A -

M & A 4 1ppm =3 ug/m’; 1 mg/m’ = 0.313 ppm (257, 760 mmHg)"

2 & £ Bo kon ¥:e dzElo] ozt fejEr)

7| El SolAket 3l

Zx| 1 ®Merck Index, °ACGIH, “HSDB

r]I:
i
i—“.
Mo
ik
2
Jo
N
o
]IS{_‘,
i
o
ox,
Ay
r
N

A Ay, wEA Az, A Az
)

[e3]
1=} o
FRFEETAE ¢ REA] At A E2A, fr1E A, SAA Ax

s

-5 3 =E ARE FY A Ao,
o thA} & AFSEQ) wES) ol 93l monomethylarsonate(MMA), dimethylarsinate(DMA) 522 tfA}
Ay,



2)
% gl

=]
9
TP,

AN

o

WA vt o)

1
=

% 5F Al

1

37
L _1°
=]

X
L oAbEE B2 Zhultz vebd 5

L oM, TE, Holmt
D go] WA oR A&ETy,

7|A
t7 1A
2|

gl
S

=

=

k=)
x

=

[e)
F

6) AMZEA -
8) =22z :

5) A
7) 2=
1)

3)

e,

I
R

2 o]

}

e
4

e

7|Al :

=
=

=2

3)

]'O] q»E]—L&DPM)S)G)

o

=

o

94

=
[¢)

sl

s

A
STEL :
STEL :

goteol= &

-)

1}

: —, ACGIH :
TWA : 0.005 ppm(0.016 mg/m*)

152 &34t (IARC
TWA : 0,005 ppm

el

=

=
i

A
.

=
=

7IE

=

5) Hl7 |7 :
0| =X(TLV; ACGIH, 2011)

B (8T H 2013)

@ 7% =

(3) A

b
4§

3|
%

4
ol
ol
__OO
5o

oy
7

STEL :
STEL :
STEL :
PL :

STEL :
STEL :
STEL :

: 0,002 mg/my

201

| —

[—

TWA : 0.05 ppm(0.02 mg/m’)

Ceiling(15%-)

TWA :
MAK :
TWA : 0.01 ppm(0.032 mg/m’)
TWA :
TWA :

LEQILICEH (%ACGIH

, 2012)

SHOEL

k)

kil

= Q(DFG, 2012)
AH(ACL; T4, 2012)

0] =H(REL; NIOSH, 2012)
AH= (S H AR 2011)

o

T

0] =H(PEL; OSHA, 2012)
Q] B(OEL; JSOH, 2012)




M

8.

rar

i)

1

1) Apostoli P, Alessio L, Romeo L, Metabolism of arsenic after acute occupational arsine intoxication, J
Toxicol Environ Health 1997 ;52(4):331-42.

2) www.atsdr.cdc. gov

3) Blom S, Lagerkvist B, Linderholm H. Arsenic exposure to smelter workers, Clinical and neurophysiological
studies, Scand ] Work Environ Health 1985;11:265-9,

4) Lagerkvist BJ, Zetterlqgand B. Assessment of exposure to arsenic among smelter workers: a five-follow-up,
Am J Ind Med 1994;25(4) :477-88.

5) Lagerkvist B, Linderholm H, Nordberg GF. Vasospastic tendency and Raynaud's phenomenon in smelter
workers exposed to arsenic, Environ Res 1986;39(2):465-74.

6) Lagerkvist B, Linderholm H, Nordberg GF. Arsenic and Raynaud’s phenomenon, vasospastic tendency and

excretion of arsenic in smelter workers before and after the summer vacation. Int Arch Occup Environ
Health 1988;00:361-4.



[ X QF3kp4 (Hydrogen cyanide)

slo] = 2 Alo|QFAH hydrocyanic acid), 3X2]AlAHprussic acid), EZZXUo|EH(formonitrile), &t
A $ASHE Uo]ETo|E(carbon hydride nitride), dFo]|EZAFo]QMAL  MSH(hydrocyanic acid,
liquefied), AFo]Qt3} =4~(hydrogen cyanide)

2. 22| 313t M
CAS No 74908 - BXPA 2 IRAL HCON H—C=N
Ao A T F|Ho] ALY 26T oA TN HAR A3t} [ET ofEE
2ok 31 A h
WA 7} e
2 X 2 2703 A ppm = 112 mg/m* :22070) H| &= 0.687 (201C)
= = J®™ -134T # = B 25.0C
= 7] ¥ = 0,941 = 7| ¢ 620 mmHg (200)
ol & A -17.78C (LA Z a5t A F7] F 5.6440% (vol %)
M A
2 & T 21 d3L #F mon o2 g HE:r)
| f g, IS, FAdo] sttt 22% olAke] R JZtE et g =
7 E z ) _
$ol= Fdo] ZX1=Et, 7] Foll= 0.2-5 ppmo| WA L] &xjo]ry,
Zx] : Merck Index, "ACGIH, “HSDB
3. wuel 2 8
At S Az, A7) Ee, &, = T FEY AY d BNV, AR @A), AR, EeAE
o A, &5 AamA, QJekEe HHA
4. T2 LE=E= 34
HFAFYA :  acetonitrile/acrylonitrile/glyconitrile AT A|ZYA|, phosphoric acid,

oxalic acid, soda, Nitroprusside, Laetril S <J2FZ A|Z YA
SONFEY | AR AZ, A7) T, HAVKE, A B4, THRTS A, Sekans
AL Az, 2F3 F ol tE EF o=, s 7Y 8 AA ol AR AEES FHE

Sh 2l

5. &4 U A}
(B B9 Y 85 43 o2 ShEd U Bl e oy
cOA}  AlRESeAE P B AsEo] Zalo] Fe'E gl 24 ule) Aslas(e]: AR
2 Asiaa)el 27 ARe P4 9 1 ARE -SHE el SHE(]: 2R
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2)3} §H5-319] rhodanese 3Fgl&(thiocyanate)s FAJeHct,
* U} : thiocyanate= AWI} tjH o2 vjd=}
* WEF7] ¢ QAZFo A cyanided A thiocyanate® XA o|Z] k2 FEZ W= WY
- AR oJf,

rr
[\
(@)
Sis

AU, BELH, B, FF, AASY, BHAW N2 F FaH EL AAHA 7
A GAG AW, E4, BEH de 9 P’ 8% F FWA|(peripheral vision)d] oFe
A4, 2ET AR Sol WY & Ut

A2 4 B8 UG WA S A, 7

Al H] (oxyhemoglobin) l"—57]- =orgl 9
We = wed Quskes 5T usjoRit, BuEe 27l 7o)

4) Z=7|A

Ao R 5-10d 9t B 5ppmo] wEH ZERAo|A] Mk 2 FZp =yt BaEey

Agrio] wgsta” dgo] Apdtet, Wuke mHrirh o] oFgt wm o g o]ojx|n ujufz
A

AF74 L AFE B30 e Bt glom 7 B 4.2 - 12.4 ppme] o] wEY 2EA oF
509914 AP e} 4de] BkElgle] olefat ZuH: thiocyanated] O3 WA BE 7HsAol UeF.

ey 2% | 507



(3) A

Helds &7 ek &3 "oyt gl (IARC @ -, ACGIH : - )
7. = E7|&
) 715 =571&
S (-8 =FH 2013) Ceiling : 4.7 ppm(5.2 mg/m’) STEL : -
u)=H(TLV; ACGIH, 2011) Ceiling : 4.7 ppm STEL : -
1EdRY 2A : £E, o4 D w7, A%, AIE AT B4 2T A v A H
A 5 i 2
u|=-(PEL; OSHA, 2012) TWA : 10 ppm(11 mg/m°) STEL : -
u|=H(REL; NIOSH, 2012) TWA : - STEL : 4.7 ppm(5 mg/m’)
S AGHOEL, 2012) TWA : 1 mg/m’ STEL : 5 mg/m’
= A(DFG, 2012) MAK : 1.9 ppm(2.1 mg/m’) PL : 1I(2)
& = (OFL; JSOH 2012) TWA : 5 ppm(5.5 mg/m’) STEL : -
AR (ACL;, TAYL==A] 2012) TWA : 3 ppm STEL : -
AHEAR A E, 2011) TWA : 1 mg/m’ STEL : 5 mg/m’

Gory MAISN MEAN, 7| SO Yut =E57FFeIES T8I,

*HE Hee ZAEEQLCE (XACGIHE 2011ET Ti2te= 2011E TS FIstRELICE)

8. Hn=s

1) IPCS INCHEM Hydrogen cyanide and cyanides: Human health aspects (CICADS 61, 2004) Available:
http://www.inchem. org/documents/cicads/cicads/cicad61. htm

2) Feldstein M, Klendshoj NC. The determination of cyanide in biologic fluids by microdiffusion analysis. J
Lab Chin Med 1954;44:166-70,

3) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

4) Gosselin, R.E,, R.P, Smith, H.C, Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984., p. I1-127

5) ATSDR; Toxicological Profile (1995) Available : http://www.atsdr.cdc. gov/

6) Gosselin, R.E., R.P, Smith, H.C. Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
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Williams and Wilkins, 1984., p. I1-12
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AN 2XHR-6
L olZHA7}A (Sulfur dioxide) J

ol3FAl 4= (sulfurous acid anhydride); ©}8HAFSH=E(sulfurous oxide); & TJAFSHE(sulphur
dioxide), ©}34AF F4E(sulfurous anhydride), Z&E 3} MA|(fermenticide liquid), T TAS}=
(S02)(sulfur dioxide(S02)), &ALSH=(sulfur oxide); TAFSHE(SO2)(sulfur oxide(SO2))

2. 22| skt g3

CAS No 7446095 2 OX A SO

2 L A Ao EAY 71A, B/ w5 uhele EIe A=A HAHHA A 0.5 ppm)’

2 Xt ZF 64.1(1ppm = 2.62mg/m’)* H] S 1434 (HIHFH], 20T)

= = ® 7 n = A ¢

=79 = 22 (7] = 1.0 = 7| 9 760 mmHg °o]AF (20C)°

ol 3 A 9l3ty ¢S (nonflammable)” I odb 5o Zaka glec

g s = 2o ¥ %31(3g/100ml, 0C), AL oetE, FREAE o2 E K=r}

5| " FEol ZAT A olZMHHS0)] FEHE FURE-S yErl Hap at
(HS0) 0 2 HBIE R Fdhof gl HA1Ao] 7sict,

Zx| : °Merck Index, °ACGIH, “HSDB

3. &

e

o 2

A ESA, SEAL AR, B9A|, sleterE Alx

’

4. FE L=E= 24

AFAAH AR, WAL, AFA, TEA, BEA, 4T AR AR
FRATTY  AFA, ERA, PRA, 4T, BAGE Az T, vAFE AY T3

S B4 Wk AR m Yool ofs) vhe w2 FREch AR lEelHY Bl dor
Y guct 22 Y urt B0l o o ohy slwe] YuelHe ok we
H. ol o] Feoz olFagol @A 9] molth, SHAT BE] WolH FoE:

L sl ujegey

o
o YA} 1 EE olBRAEA L sulfite, bisulfite, hydrogen O]Q—J EZ%-% A= 45831 7]
£ 3 2

oS
H1
'
<
)
x
ot
-l>
1o
o
Hl

sulfite oxidase— U]E%"—Eﬂlo}oﬂ ;':XH@’E}, ¥, 8%}, ¥, 13 A= sulfite oxidase
of gzt el

s A oBMIEAL sulfate FElR AwoR widHEc, Huezm FYH ofsMbzia



12-15% Aw7} Wz,

6. X F7|E AL
(1) F954
1) M, = H9 : sulfurous acid @E|7L Hlof Huf HE 5& Wajsta Ay} zju
dor|v wiel N2 £F B, HE W, S¥7F AT HRYS ogiAe
AT AL S 5 A,
2 BBV : RE, B okE, WY, AL 3F FE AU BEW e S4B
A, 7@AFE, A, ARES Dot ke FEo] R=EHUS f By V)%
TE Y 5 A ER 5371 A, 94w, 713, A vk, 2% A
& 9o 4 9t
3) a8 1 o4, TE, 2%
4) 7IEF ¢ F7F 9 oujzk A, wR
(2) TEEA

SEIA  BF7) Aol AR Ay Z1BAY, H Vs BLE FE T S A
(3) &

WG HFE vt ST HolE7k §1g. (IARC : Group 3, ACGIH @ Ad)
7. = EIIE

1) 715 =&71%

S8 = F 5, 2013) TWA : 2 ppm(5 mg/m*)

u] = (TLV; ACGIH, 2011) TWA : 0.25 ppm

7128 24 1 84 "2 A 2EVA REAEES FHasE 5
u]=H(PEL; OSHA, 2012) TWA : 5 ppm(13 mg/m’)
u|=-(REL; NIOSH, 2012) TWA : 2 ppm(5 mg/m’)

STEL : 5 ppm(10 mg/m’)
STEL : -

A= e
STEL : -

STEL : 5 ppm(13 mg/m’)

£ HHASHOEL, 2012) TWA : - STEL : -

E2(DFG, 2012) MAK : 0.5 ppm(1.3 mg/m") PL : I(1)

Q] E(OEL; JSOH, 2012) TWA : - STEL : -

A H(ACL;, TAL=%4], 2012) TWA : - STEL : -

AH =X EAE 2011) TWA : - STEL : -

et MA=SY DRELE JI=dE 5o dEs EVIEHREE FIHRUC

™ EE s ZAFEQLICH (KACCGIHE 2011A T T2t== 2011ATE FastA&Lch)
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M
ral

i)

1

1) American Conference of Governmental Industrial Hygienists(ACGIH), Documentation of the Threshold

Limit Values and Biological Exposure Indices
2) NIOSH. Pocket Guide to Chemical Hazards.
3) Sullivan JB, Krieger GR. Hazardous Materials Toxicology - Clinical Principles of Environmental Health :

Williams & Wilkins



o =457
% 4 (Chlorine) J

A4 EA}(chlorine molecular), ©|¥A HA(diatomic chlorine), ©|gZ(dichlorine), A} g4

(molecular chlorine), 94~ X} (Cly)(chorine molecul(Cly))

2. =2| -2ty g3

- CAS No 7782-50-5 - B TEA Cl Cl=—Cl|
EFgE WAZE vy di7dellA EAAQ w3 AR, 35TolA EubS
E%F a| LéI'IAH o 1 ) |
t‘ﬂq_b‘
2.48(AF2)
2 X 2 7091 - H Z  1.4085 (HA], 20C 6.8647]1%)
1,5649 (HA], -35C 0.99497]9)°
= = F 01T 2 = F 34.05C
3719 = 25 (Part BN Z 71 ¥ 583 x 103 mHg (5C)°
ol 3 H T > = gF St A -
M B A 4 1 ppm = 290 mg/nd ; 1 mg/m’ = 0.344 ppm (25C, 760 mmHg)"
2 & = Zof galEo] A i, Kotk Hto]l S FATITY.
7 Et AAg dAamy, 735 Ak o).

Zx : °Merck Index, °ACGIH, “HSDB

>
of,
o
i
1o
>
.

2
e
_Iu:‘.
2
ot
@
2
)
ox,
>,
1L

AFAAY  BE L AATY, = PAA A2 ALY, DT AZ D 4192AF AR A

=] = ) O,
g BE YU 20E Az AYY
FRFEE s oEE R AN, ) AR, 2 L fGAAE AR B, BE Y ees A 5
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2) BB : 714, AF FE, B ol Aol U 4+ Utk BFEW, WRE, wol verd
S oot Tt w24 BEFOR AikaFol UehhrlE e,

I ;U b T, R AR dosln seent §5, 95 o ko) Audel
U 9T AReae 9o & x gyehe 2deE o

2) AZA G ool AN FE, oAAst Edtd o B8 A a3, B4 5FAA

2) YA 1 Aot BAE don”
3) & m, HIZ, Q% 3o Hup A5 doqt

(3) e
SoH ol%L BtelEX) etk
7. =B7|E

1) 715 =&71%

(IARC : Group 3, ACGIH : A4)

SHE(- g T 5 2013) TWA : 0.5 ppm(1.5 mg/m’) STEL : 1 ppm(3 mg/m’)
u]=H(TLV; ACGIH, 2011) TWA : 0.5 ppm STEL : 1 ppm

7188 2A =, A 293 Ve A=Y TteAde Hadd 5 e aE

u]=H(PEL; OSHA, 2012) Ceiling : 1 ppm(3 mg/m’) STEL : -

0] =H(REL; NIOSH, 2012) Ceiling(15%5) : 0.5 ppm(1.45 mg/m’) STEL : -

9 HAFHOEL, 2012) TWA : - STEL : 0.5 ppm(1.5 mg/m’)
= Q)(DFG, 2012) MAK : 0.5 ppm(1.5 mg/m’) L 1(1)

Q] E(OEL; JSOH, 2012) TWA : 0.5 ppm(1.5 mg/m’) STEL : -

A H(ACL; A@iEH 2012) TWA : 0.5 ppm STEL : -

A=A R EAE, 2011) TWA : - STEL : 0.5 ppm(1.5 mg/m’)
*EIORM  MAIEAN TMEZEE J|EZ2EAF 50| MHE LEJ|XH2|EE A OHIELCH

B pE Hos FAMAEQLC (KACGIHE 2011

Lte= 2011H RS HostAELICH)

1) U.S. DEPARTMENT OF HEALTH AND HUMAN SERVICES. TOXICOLOGICAL PROFILE FOR CHLORINE,
November 2010 Available from, as of June 7, 2012: http://www.atsdr, cde, gov/ToxProfiles/tp. asp?id=1079&tid=36
2) WHO; Environ Health Criteria: Chlorine and wHydrogen Chloride p.46 (1982)
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3) USEPA/Office of Pesticide Programs; Reregistration Eligibility Decision Document - Chlorine Gas p.7-13.
EPA 738-R-99-001 (February 1999) Available from, as of June 7, 2007: http://www.epa.gov/pesticides/
reregistration/status. htm

4) McCord, C.P. Industrial Poisoning From Low Concentrations of Chlorine Gas, JAMA, 1926;29:1687-9.

5) O'Neil, M.J. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals, Whitehouse
Station, NJ: Merck and Co., Inc., 20006, p. 347

6) American Conference of Governmental Industrial Hygienists, Documentation of the TLV's and BEI's with
Other World Wide Occupational Exposure Values, CD-ROM Cincinnati, OH 45240-1634 2006

7) European Chemicals Bureau; IUCLID Dataset, Chlorine (CAS # 7782-50-5) p.98 Available from, as of June
19, 2007: http://esis.jrc.ec.europa.eu/

8) WHO/Eastern Mediterranean Regional Office; Public Information on Biological & Chemical Threats,
Chlorine, p. 17 (2003)]

9) Anglen, D.M.: Sensory Response of Human Subjects to Chorine Doctoral Dissertation. University of
Michigan, Ann Arbor, MI (1981)

10) Heyroth, F.F.: Halogens, In: Patty's Industrial Hygiene and Toxicology, 2nd ed., Vol, II, PP, 845-849,
Interscience Publishers, New York (1963)
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2 o % E'ﬁ'_s
L 2F (Ozone) J

AR AbAx(triatomic oxygen)

- CAS No 10028-15-6 . BRAlgl XAl O O =t—Cr
oF gl Ly FEME e 2% ot 7|A &2 HAALE. 2 ppmo|dl FEoA= 579
ST AN WA, o B2 RoAE Bl T WP
1.614 g/mf (A A"
=X 4799 H 3 :
= = H 193¢ -2 = A -119C’
= 714 = 166 25C,27=1)" s 7 & ¥4 ¢
el st A Y ¢ - EZE g st A -
A & A £ 1 ppm =196 mg/m’ ; 1 mg/m’ = 0.51 ppm (25C, 760 mmHg)"
2 of = &z N ==
7| Eb 73t AsiAo]n, A At HEE SHoA] YA H Zukgic),
£ : °Merck Index, °ACGIH, “HSDB

AU AT L5 YY1 e Yy
_]

« 5 -z%‘, L 3, 9y gEow F4En”?
Ao A Akste Ea) A=
=3 wja=E

TR
CHER7] O] Hol A o] Wl of 617kolct,

1) S571A  FolA ¥ 28, 7%, Fo] YA FRI=vloA 4tart BEEA] Feo=



516 |

AsY 2t 2HEA 2317 eAo] o |HE, HHH 02 FY A

R :IZ‘IL O O O =20 1o
eh Alzolu wlolel Ao of3t 1A S op|ah A efskAIZ % Stk 0.5 ppmOR G 3
AZE, Qo) 6, 197 =2E WAENA H 7|50l Az ol By, gEy 3
o F5H FEA SFEEY SV 257 S HAES, B2 LEoA Y oFE kEof 7]
ke Bavh Qo oo Als w=EEW 3F ek YT 9 wREy A4 35 2
o] Ad 4=t FH XA AL A] bronchovascular marking®} bilateral lung density”’}
Z7k8 A7lo] Halth oEe FARIN AVBA EA4E U% Hsh B 5 U

—

£ Ol 2 AR Aro) =20 =g AFela’, gRu Fgup 1eje] ek ul ke gy
A U A v} oA et S QeE Fe s1ge) wERE b 2 %o 4
ko] Azgro s ol 18 W Fry,

spgs)o] Fatol wrotaiy”,

FSP  Abgel o gl oze] wEHUS A SAEAS Eslo] interlukinidt
interlukin2® WAEA Ho} 1 ppme] ££0] o] 4-6A17 REEE FARAL oA
gt} @ Eof fgt ¥vr8-8 t}23} It} concanavalin A= 23%, phytohemagglutinin® 18%
AAEH ATt pokeweed= £E FE7F 0.1 ppm HolM= fFoFt whge] Hz §igla
concanavalin A= 0,18 ppm YWoA Y FZoA= A FZ &9Fil phytohemagglutinin®
0.5 ppm WolX= AAIEA] et HEZAF Tallg7t 47y @ Fof kFEal ko] Ao
She AZEI o] AES e WE AT el 02 wie] ga GFS wob 5A 2
gol MPAISIE intorlukin 19] AAS 9F wdo] oJeS WA ik, HlHo] HLA-DRE
Qe 24 wFOIF 40%HE Aol FAaH A"

RZE(0:)8 skaZE H ZZAIZHE 2Aof O|Xl= G
O

&=(ppm) ZE2AIZE N H dES=0l okl
0.02 ach WA A
0.03-0.3 1AZF 2e|7] Ae] 7] SA s}
0.05~0.1 3045 =Hs =4
0.05~0.2 - I 4 oz o] 2=
0.05~0.6 1A ZF R ki vg e B Rl o
0.08 3AZE =G A, g St
304 &, ol A=
LAJZE AlZ7gel, #|E Hie] thao] S Ao}
i 22 A5 A% £ 2t
2472k w A= S S
0.1~0.25 30% 5559 37}
02 1A1ZF s=(F)e HA WY
' 6A1 Lk sa(F)e Ages da
0.2-0.8 - o] &}
0.3 - 57| A= 7Rt
' S SEFe] St
0.34 242 = S5 SVt
0.35 3~6A| 7 NERE

TEXAZTIE HFXE MNE3E RoleXfE HZEs



QE(0:)9] EESFE Y Z2AZHE Ao 0kl HEF
= =(ppm) Z2AIZH olx ¥ MESESO| Ojxls HE
0.37~0.75 2A17E 359 AAT] A
0.4 2-4 NE AY 37 B85 da
2417k 7 715 At
0.5 0AIZE NN=AZe Stk 5 715 A3 Ha
2-6M%t TEGEDY W A B
0.6~0.8 A7k 7|18 A= 9 7|15 A8
0.8-15 - o 53
0.9 S N=AF] HZ e
L0 0] TEE AYE 57
1.5-2.0 24| i N
9.0 : e s
2) W A%
N2, FE, 29I % A 55 IR 22 34 125 el slEE FAE 2 e F

D 7% =271%

(IR ESH 2013)
u]=-(TLV; ACGIH, 2011)

TWA :
TWA :
TWA :
TWA :
TWA :

NEAAe 27 : s WEE Aaske 4

0.08 ppm(0.16 mg/m’)
0.05 ppm(Heavy work)
0.08 ppm(Moderate work)
0.10 ppm(Light work)

0.20 ppm(Heavy, moderate,
orlight work loads {2hours))
S 0]l A=z

STEL : 0.2 ppm(0.4 mg/m’)
STEL : -

oA MAIEM TEZIAL 7|22 S0| MEE= LEJ|IE

gelus st
5 AEE RAPEEQILICH (¥ACGIHE 2011EE, T2t=E 201EHTS

R T T

u]=H(PEL; OSHA, 2012) TWA : 1 ppm(2 mg/m’) STEL : -

u]=+(REL; NIOSH, 2012) Ceiling : 0.1 ppm(0.2 mg/m") STEL : -

£ HASHOEL, 2012) TWA : - STEL : -

= QJ(DFG, 2012) MAK : - PL : -

Q] B (OEL; JSOH, 2012) TWA : 0.1 ppm(0.2 mg/m’) STEL : -

AW (ACL;, TAYL=%A], 2012) TWA : 0.5 ppm STEL : -

ﬂ%} (AR E AR 2011) TWA : 0.05 ppm(0.1 mg/m®) STEL : 0.2 ppm(0.4 mg/m®)
.

Lict,

HsE

LItk
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8.

iy

2)

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)
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i)

Cralley, LJ., LV, Cralley (eds.). Patty's Industrial Hygiene and Toxicology. Volume III: Theory and
Rationale of Industrial Hygiene Practice, 2nd ed., 3A: The Work Environment, New York, NY: John
Wiley Sons, 1985. p. 177

Armour, M. A, Hazardous Laboratory Chemicals Disposal Guide, Boca Raton, FL: CRC Press Inc., 1991. p
209

Clayton, G, D, and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982. p 4071

Santrock J, Hatch GE, Slade R, Hayes JM. Incorporation and disappearance of oxygen-18 in lung from
mice exposed to 1 ppm 1803, Toxicol Appl Pharmacol 1989;15;98(1):75-80.

American Conference of Governmental Industrial Hygienists, Inc. Documentation of the Threshold Limit
Values, 4th ed., 1980. Cincinnati, Ohio: American Conference of Governmmental Industrial Hygienists,
Inc., 1980. p 316

Zenz, C. Occupational Medicine-Principles and Practical Applications. 2nd ed. St. Louis, MO:
Mosby-Yearbook, Inc, 1988, p 753

Ellenhorn, M.J. and D.G. Barceloux, Medical Toxicology - Diagnosis and Treatment of Human Poisoning.
New York, NY: Elsevier Science Publishing Co., Inc. 1988, p 885

International Labour Office, Encyclopedia of Occupational Health and Safety, Volumes I and II, New
York: McGraw-Hill Book Co., 1971, p 1580

American Conference of Governmental Industrial Hygienists, Documentation of the Threshold Limit Values
and Biological Exposure Indices. 5th ed. Cincinnati, OH: American Conference of Governmental Industrial
Hygienists, 1986, p 453

Patty, F. (ed.). Industrial Hygiene and Toxicology: Volume II: Toxicology. 2nd ed. New York:
Interscience Publishers, 1963, p 917

Becker S, Jordan RL, Orlando GS, Koren HS. In vitro ozone exposure inhibits mitogen-induced
lymphocyte proliferation and IL-2 production, J Toxicol Environ Health 1989;26(4):469-83.

http://www.konetic, or.kr/?p_name=env_morgue&query=view&sub_page=morgue&unique _num=1736
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248 EEF-9
| oliks}A4 (Nitrogen dioxide) )

2 AFSHE (no2)(nitrogen oxide (no2)), UEZE t]Z(nitrite radical), YE T E(nitrito),
ol E & (nitro), A4 IHAHEHE(nitrogen peroxide), A4 TALSHE (no2)(nitrogen dioxide (no2))

2. 24| - sfstx ME
CAS N o 10102-44-0 - EXW g AZRAL NO, G—=H=0O
Dok ol WA Z|ZbAo] "ol NF = 7|A|ojw =3t WAjr}F ok
2 X & 46.01" - Hj = 1.448(4A))" (20T, &=1
= = #® 93C -2 = A 2115C" (760 mHg)
Z 7 Y= (BEAHA E7]=D) 158 & 7] 2 900 mmHg" (257)
= gt (RE A=) 104 - HAfel MBE 0,12 ppm
2 ) E Eo #F z=o 1 ppm = 1.88 mg/m®
7| El E&gd uj= ADARLE 28 §&= 7pa9) S7)7) whAysich

[ B e | ofgt A
o= A4k Ak FoF HE, 9= 9 uE da e Alx Ao 74, a544, AVlew, 4
A T AAA op7lEH. & Akl frlEd HEshe JrolEtd, oA EA A djhEol
TyE Qv #rlE w2l Al Ah AlehkEe] AYETIE sho] npx(vx) AR dite s

=
E9| silo filler's diseaseE Yo 7|7|% 3t}

oM} vk-3-sto] AAF(nitrous fumes)S FAJoto] HEZH S

=
F5E Rl oldshlat ol UAHHNO, )
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7. = EI|1E

S (LR 2013)
0] ZH(TLV; ACGIH, 2011)

OI_./\Z
— T

TWA :
TWA :

TLV-STEL= A}28FS-

3 ppm(6 mg/m’)
3 ppm(5.6 mg/m’)

STEL : 5 ppm(10 mg/m®)
STEL : 5 ppm (9.4 mg/m’)
% B39 2A: ke, AN 9 BEY ATHES s} e

Bek ofuet TR eEof o3l

239 9Pe Has

2)

3)

4)

5)

6)

7)

8)

u]=H(PEL; OSHA, 2012) TWA : Ceiling 5 ppm(9 mg/m’)  STEL : -

u]=H(REL; NIOSH, 2012) TWA : - STEL : 1 ppm(1.8 mg/m’)

8- JTHOEL, 2012) TWA : - STEL : -

5 YU(DFG, 2012) MAK : 0.5 ppm(0.95 mg/m’) PL: I(1)

Q] E(OEL; JSOH, 2012) TWA : - STEL

AE(ACL, S5 2012) TWA : - STEL : -

AA= (A3 AR, 2011) TWA : 3 ppm(5.7 mg/m’) STEL : 6 ppm (11 mg/m’)

oyl MASY O|RZE JIedE SO dEs EVIEN2EE FIHIRLCH

*HE AEs ZAEEYLICH (KACGIHE 2011E T, Hte= 2011ATE AostiaL o))
8. EuEd

1) Rom, W.N. (ed.). Environmental and Occupational Medicine., 2nd ed. Boston, MA: Little, Brown and

Company, 1992., p. 504

Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products.
Williams and Wilkins, 1984., p. III-321

Sullivan, J.B. Jr., G.R. Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of Environmental
Health, Baltimore, MD: Williams and Wilkins, 1992., p. 965
Patty, F.A.: Inorganic Compounds of Oxygen, Nitrogen,
Toxicology, Vol, II, pp. 919-923. John Wiley & Sons, New York (1963)

5th ed. Baltimore:

and Carbon. In: Industrial Hygiene and
Wade, H.A.; Elkins, H.B.; Ruotolo, B.P.W.: Composition of Nitrous Fumes from Industrial Processes.
Arch, Ind, Hyg. Occup. Med. 1:81-89 (1950)

Vigdortschik, N.A.; Andreeva, E.C.; Matussevitsch, 1.Z.; et al.: The Symptomatology of Chronic Poisoning
19:469-473 (1937)

Wagner, W.D.; Duncan, B.R.; Wright, P.G.; Stokinger, H.E.: Experimental Study of Threshold Limit of
NO2. Arch. Environ, Health 10:455-466 (1965)
Freeman, G.; N.J.; Haydon, G.B.:
Respiration of Rats. Arch, Environ, Health 13:454-456 (1960)

with Oxides of Nitrogen, J. Ind, Hyg. Toxicol,

Furiosi, Effects of Continuous Exposure of 0.8 ppm NO2 on
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L JAFSFA 4 (Nitrogen monoxide)

1. 320

24 AFSHE (no)(nitrogen oxide (no)), ZAAFSHE (no)(nitric oxide (no)), A} AA(nitric
oxide), ZALSE ETlo|t(nitric oxide trimer), AA(ii) AF8H=(nitrogen(ii) oxide), dA HAS}H
E(nitrogen monooxide), &4 R 1:AFSE(nitrogen monoxide), A4 AFSHE (n4o4)(nitrogen oxide
(n4o4)), UYolExRA Zt)Z(nitrosyl radical), =24 X :=AFSHE(mononitrogen monoxide)

2. =2| -2y g3

- CAS No 10102439 - EXM Y IEA NO
D 3 A RO T|Ao|m A= S5t IEet WAYTE W
= Xt & 3001 H] E  L27(HA)" (E=1)
= = H -163.0C" 2 = H -151.8T" (760 mmHg)
= 7| 9 = (ZEAHA 37]=1) 1.04° = 7| Qb 26000 torr” (207C)
el 3t M (FERAD Y ¢l - Z dF St 7l 0.3-1.0 ppm
g i = (&9 g%l g/100 ml) 4.6(20C), 2.37(60C) -+ 1 ppm = 1.23 mg/m’
7| Ef &ofd tfj= AaAEE 22 {5 7Faet 27171 AR
Zx : *Merck Index, "ACGIH, “HSDB
3 W o g2
SR G o] =2 koA Aavt Akhet vhgsto] WAgsh, dAaabgo|u Wr|Ee] HiETkA
ot A ATE ZgET, AAAZE, Fol # 9 Iy} wEoH 29 HYAE AR-E

A A0l &3t =28 AHAEH FEO WA R <l =& AARS o] &3t F<42] A H(pickling) ¥
o] A (etching), A (cutting), AL EF(flame) T= &7 otd(arcs), & AL =SEH= HS
oF A5} Zub Al FERE T3l S| A Al A 5ol kE5H7] o, Aol gr|EY HE3S)

=

= Jrolet, ojt4

B B, RS WY YRS 6 54 4 oo

s AL ¢ S AR AE dF RS 2RI AESto] nitrosyl-hemoglobin(NOHb)E &4
sto] Alao] o] g-S whajatch " UAKEA AL nitrosyl-hemoglobin(NOHb)S 453
A E] o] A AT (nitrite)S HAISFS] methemoglobinemiaZ o] o 71t}

euf A cogREC] sl Al Aol HeiR ujEH

522 | ZEXRAZZTIE ARXE M3H KeHRArE HUEsH



AAsA A= YERIZHS FATEE FAFS doyn TAAFA Y J&FS & + Jot
9 AZE 5000 ppm FEo| 6-8% H¢t &3l APYStcl 2500 ppm FkEo 128 L=E5toj: uf
Zb71Ajolth, 2-38 Zof AHAZo] Uehtal wWrE oAt I o7 Walal ojojx TE et} uf
v 2 F#o] ¢ OMD}S” olFet AFE Tl A ATE oliks A Aof HF) 1/59] FAEA 0]
oltki oA Qo'

AAsIA A= 7] FoA A-R ojaksi AR Wt ayEz 37| Fo ALY QS
A= HEEA] oAbt AT} FA EA)sttE, 2L 50 ppm ©]3te] R A= o] HEgo] g]7]
o] o]AbstA ALY Frs FAIE Hwolth UASAA}L oitE A el A kEEE Ao 5
A2 dabstA Ao oA HES EFERIO] AR 7] ojde| yepdth oiEAAE & I, 5
A231a FHE A HeES doFi

1) SE71A

A AHE2 vl oFst Wajel 2 Hut 2=, We 2% S nfjio] kEof gt e
F2 Fotng Av|=et ¥ #Eo FE dod 4

1FE(60-150 ppm)E eF A el
S op7|E 4= AL, o]ydh AR A F7IE uhA| /\}E}lel‘?_, %_‘t'% L= 5 6—24*17J T

u
o 1o Zoloa B E8 g Fol %ol hEAw, BH, 2x 5o F4ol thehd 4 g,

of2) SisbHel @ A why A% Gl AL obazb WEekA et

7. =B7|E
S (AL-g =g, 2013) TWA : 25 ppm (30 mg/m’) STEL : -
o] =H(TLV; ACGIH, 2011) TWA : 25 ppm (31 mg/m’) STEL : -
71E ARG 2A: 57 AR, AikaF, FAFY S AT ot F
u|=(PEL; OSHA, 2012) TWA : 25 ppm STEL : -
u|=H(REL; NIOSH, 2012) TWA : 25 ppm STEL : -
L H ASHOEL, 2012) TWA : - STEL : -
= (DFG, 2012) MAK : 0.5 ppm (0.63 mg/m’) PL: 1(2)
Q1 E(OEL; JSOH, 2012) TWA : - STEL : -
A E(ACL;, A L=SA4], 2012) TWA :© - STEL : -
AHE (A3 E AR 2011) TWA : 25 ppm (31 mg/m®) STEL : -

, , ORAE 7|E2E 59| Y= £ |FHe|HE A THIEL T
*OE HoE RAMAZQULICH ($ACGIHE 20113 TIZte= 2011EHIS A SIAELICT)

ey 257 | 523



8. #unEd

1) Gibson, Q.H.; Roughton, F.J W.: The Kinetics and Equilibria of the Reactions of Nitric Oxide with Sheep
Hemoglobin, J. Physiol, 136:507 (1957).

2) Kon, K.; Maeda, N.; Shiga, T.: Effect of Nitric Oxide on the Oxygen Transport of Human Erythrocytes. J.
Toxicol. Environ, Health 2:1109 (1977).

3) Oda, H.; Kusumoto, S.; Nakajima, T.: Nitrosyl-Hemoglobin Form ation in the Blood of Animals Exposed
to Nitric Oxide, Arch, Environ, Health 30:453- 456 (1975).

4) Oda, H.; Nogami, H.; Kusumoto, S.; et al.: Nitrosylhemoglobin and Carboxyhemoglobin in Blood of Mice
Simultaneously Exposed to Nitric Oxide and Carbon Monoxide. Bull. Environ, Contam, Toxicol,
16:582-587 (1976).

5) Freeman, G.; Dyer, R.L.; Juhos, L. T.; et al.: Identification of Nitric Oxide (NO) in Human Blood. Arch.
Environ, Health 33:19-23 (1978).

6) Yoshida, K.; Kasama, K. Kitabatake, M.; et al.: Metabolic Fate of Nitric Oxide. Int. Arch. Occup.
Environ, Health 46:71-77 (1980).

7) Rom, W.N. (ed.). Environmental and Occupational Medicine. 2nd ed. Boston, MA: Little, Brown and
Company, 1992, p. 512

8) Flury, F.; Zernik, F.: Dangerous Gases, Vapors, Fogs, Smokes, and Dusts, Schadliche Gase, pp. 157-165.
J. Springer, Berlin (1931).

9) U.S. National Institute for Occupational Safety and Health: Criteria for a Recommended Standard C
Occupational Exposure to Oxides of Nitrogen (Nitrogen Dioxide and Nitric Oxide). DHEW (NIOSH) Pub,
No. 76-149; NTIS Pub. No. PB-81-226-995. U.S. National Technical Information Service, Springfield, VA
(1976).

10) Gray, E.L.: Oxides of Nitrogen Their Occurrence, Toxicity, Hazard, Arch, Ind, Health 19:479-486 (1959).

11) Pflesser, G.: The Significance of Nitric Oxide in Poisoning by Nitrous Gases. Arch. Expl. Pathol.
Pharmacol. Naunyn-Schmiedeberg's 179:545-557 (German) (1935).

12) Lewis, R.J. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York, NY: Van
Nostrand Reinhold, 1996., p. 2419
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L Y AF3lELA: (Carbon Monoxide)

A ALSHE (Carbonic Oxide)

2. 22| sk 43

CAS No 0630080 2 X Al co

2 Xt 2 2801 (1 ppm = 1.15 mg/m’) H] = 0.96716 (207C)

= = H™ -205C¢ (A -207T0) £ £ A -1915CEEH™-1907T)

S 7] Y = 0968 (F7] = 1.0) = 7] 2 1 mmHg 207)

ol 3t M 69T AAddEE, AAGH) - = L FH 12575% (F7] F)

2 f = F8A4L of$ Jr}h G0TAAl 1.5 ml/100 ml, 20T oA 2.3 m¢/100 ml)
HIZb=A 9l 74, Fa), 759 714

o o 3719 iAo oW A FHetng AE Ao F4E BE
- 919, et Al Ao HESHH IstE ALy 2k

SaE TS 47189 94 A PEHARE g RE J)A, Bejar)

(/)v]\

],

>

s 2% ojEdt frlEelge A4 Alole thagte] COZF WA EER Coo =EE
AL 743 wrh gy Fol® 0.5-6.0 %9 CO7F EFFEo] gl W7ol A

ZZ7A0| wegt =24 3-8 %] covF ETE o] tf W E
Agoz AgEHE AR, 7k, A9 B oludt ARO|E dh A dazo] we cozkavt WA
Hrh, darsieao] WA B kE 7HeA0] Y AAPCRE F9as Az, AH, wE(dn),

A, ghEjobd|, )

F

il
N

e ¢
j}ldl

—_L X ) = A
= = =] = = s, T o, T = Rl
FHR, Az, HEAY, A7 e A, WA 229 B SHAARE dRE A
Gohe 22 ZE)S Aol 4 LMk 2] Folc

cEF5 BhE 3872 6Hﬂfﬂﬂﬂ-%4<iéﬂl§_lEﬂHvQELﬂEJEm*WEi
2] Z3 2dHLY, sz Holzel co o5 outAR
%ﬂBMﬂﬂMAM%HL% = W wxel mAEY g
=3hak ARAre] o] Folct

=
SE CO9 80-90%+= HEFW YA Ae} carboxyhemoglobin(COHbD)

lo
Q
o
o
oft
flo
it
o
3
_a
mlo

A
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He2, YHA 10-20%= v|LZF2H, AEIEAS}LG A(cytochrome oxidase), A|EIE
P—450 5 hemeT AT} 7Aoo g7 Agsto] A Aba 20t 5H& ASHAIXITh shA|RE =
H 54 ¥ Sz CO7F cytochrome as oxidase o A@E wjojw, ol= Aoz Ax
nEZceol 35S defattt’, E3 Yarstebat guke 44 ey

-uld F k] cok AUl atEA] gon, WE B 3F7E MEHEC. 4947 Fo
A &AQl CO =& o]F, 30~180% A} & 50%7F AAEA 180~420E & 90%7} A|A=EA
N tf71E ©55ke 49 COHbO| A&ESH RH7|= ofF 5A1XF 304 Akolw, 100% At

PAZIE W)= 1ol e of 2417t 28al SAFA S Ao HEHE 3

w o M

| % 1| % COHb ko M2 SA
COHb &= = A
Y5 06 Lﬁ‘ﬂ*é Q]| ofsto] A7 %‘r@ﬁ% oA 031 971A] S78% ks oV 3o L HA] ok
FAAE A 2-8 wrtA| SFEHAN 5o A2 gl
510 % | AHIHAH SV AE SAAE =5 Aol AstEr)
THEST W FHS dAA = FAlE EE 97 g
5, Bop 2Rl X715 Ash, Alg Ast

1020 % | M 5 Al SFEW, FF, of
= =

20-30 % | Alsk =

=
[SX8) - Ty
A 2217] 5] Aol
3040 % | AR 715 Aol 28 okt LE, ZHJAME] A6
4050 % | 25 Al AL, A4 He
50-60 % | &kl o]t Wiz, mpu]
60-70 % | oA

A
y70% | 5F 9 4

AL

= Ao
2JojutA]

Lo

ZA17At B cO FHo| 7V clmEt A7) %9 shtolth djupsi cox
o Thet Z1skelo] sl olAf 7] wiie] Aol WAHE Zesteh webd @4
o] Coofl OfFME FA o] UL CO FE Al ATt A4hFo

o



(hypoxic hypoxia)ollA] & 4= Qi 3FEzl0] Jojupr] ool Ao gL ElztA oAbz
A8 9SL QAEA] Fatr}, o]AL co FE9] AE]d Bzl stg B ES
ozl T FHy|Z= 9okt o4l Wl AE, AP, T A

ehel?, co FEol 5 Al AYstd 3

S
2=l
of BEFol R vehdeh  wubo] Wb n AU Fol gk, Be
A
o

FE F7Hht ke 8
27| AFoI4 5% vlake] COHbS| /b7 5wk tael aa”, $A4u Arapere] 74, by

g HAZ FAolA A ZAbo] wEEE A7to] 7AFELe Rt AS goz &t
Z2Ao| A, 5%2] COHb E3}wrl 34 A4 sl A sdo] Zrpstact”.

2) Az

co 2= AANA B 4= 9ty 341

o olste] Uhehb by Fag Welded ekt 54

AAL AA Abaan|Eko] 20-25 %2 AASEAL Q7] g 34 AAaES fiets CO FE A
2 gA4L u "ok ofe] AAWEA 24 tEe] 00 257 TAE AN RE 7] H o,
Az Aol ALTA L A Fo] ek, Alg co FE Ao HEW ollgl A HE A
s ok AL 5 sty wWsls z#isich” old WS FEo|A Apge] o]2L Aj7tol
v 252 09 =2 Uehdth sz WHe o2 U”le| ojat AaaZoME PEE
AAC BN COZFE FHlEE AiaZo] o5t Aoz HAWEn 9lov, WA W] st
CO ZHAle] o3t Aoz Ay gk AASH Fgzoal A Aul, FARH|, LAY
Z, A, 7194, dolz 4Awst So] 9l

(3) &

CO A S| Wkl fASH thstoits eiA X et

7. =EIIE

1) 715 =&71%

SHH (g F 5, 2013) TWA @ 30 ppm (34 mg/m’) STEL : 200 ppm(229 mg/m?)

u]=H(TLV; ACGIH, 2011) TWA : 25 ppm, STEL : -

71E4749] &A : EF COHbY FEE 3.5%= FX8te] 7t AF Ay 5 o]} o] e
UE g Hasleln, duBAs] £F 48598 o9 e WA 2
g5 ok 5 22 A7 23] B2W ¥F OHEE IR 4lE
P WA, T4 AW, JAR EE nme] ZAAF Bam s
UL ol A9 oo g ol Ued spsAe] Yk AeR ML
AUtE 5 COHb F&E7F 5%ell o2+ 7|5 CO F&w oF 35 ppmO|th

u]=+(PEL; OSHA, 2012) TWA : 1 ppm STEL : 5 ppm
"] =H(REL; NIOSH, 2012) REL : - STEL : -

S ASHOEL, 2012) TWA : - STEL : -

= A(DFG, 2012) MAK : -

X (OFL; JSOH, 2012) TWA : 2.5 ppm (6.5 mg/m’)

AE(ACL;, TAw=54], 2012) TWA : 2 ppm

= (AFS] H AR 2011) TWA : - STEL : -




2) A= ZYH

— O|=4(ACGIH; BEI, 1999)
5 Z5 Al % Carboxyhemoglobin =X : 3.5% ©|5} (3] 5 & 10-15% o] AWMIX
o, FSaAZ Fud AR, AE T = A7 dEste] Yaho] BHsks A HAD)

=
FE8 Al 271 ¥ CO X 20 ppm (B F& F 10-152 oW, upx| &7] 2JF)

-
— Z=2|(BAT, 1999)
2] 27 Al AE3t = Carboxyhemoglobin &%= : 5% ©|3}

—WHO : 8= Fl2=AEIR224I
A 0 0.5%
S8 A7t A2 o ;5%
TAAE W © 10%014
37] = %% 55g/mol| k=% : 10%

1) Environmental Health Criteria 213: Carbon Monoxide pp. 1-12 (1999) by the International Programme on
Chemical Safety (IPCS) under the joint sponsorship of the United Nations Environment Programme, the
International Labour Organisation and the World Health Organization

2) Ginsberg, M.D.: Carbon Monoxide Intoxication: Clinical Features, Neuropathology and Mechanisms of
Injury, Clin, Toxicol. 23(4-6):281-288 (1985)

3) Gilman, A.G., T.W. Rall, AS. Nies and P. Taylor (eds.). Goodman and Gilman's The Pharmacological
Basis of Therapeutics. 8th ed. New York, NY. Pergamon Press, 1990., p. 1620

4) Sax, N.I, Dangerous Properties of Industrial Materials, 6th ed. New York, NY: Van Nostrand Reinhold,
1984., p. 643

5) WHO; Environ Health Criteria 13: Carbon Monoxide p.43 (1979)

6) Hopkins RO et al; Brain Injury 20 (3): 273-81 (2006). Available from, as of November 29.2009

7) Shephard, R.J.: Carbon Monoxide — The Silent Killer, Charles C, Thomas, Springfield, IL (1980),

8) European Commission, ESIS; TUCLID Dataset, Carbon monoxide (630-08-0) p.33 (2000 CD-ROM edition),
Available from, as of October 20, 2009

9) Horvath, S.M.; Raven, P.B.; Dahms, T.E.; Gray, D.J.: Maximal Aerobic Capacity at Different Levels of
Carboxyhemoglobin, J. Appl. Physiol, 38:300-303 (1975)

10) Drinkwater, B.L.; Raven, P D.; Horvath, SM,; et al.: Air Pollution, Exercise, and Heat Stress, Arch,

Environ, Health 28:177-181 (1974)
11) Ayers, S.M.; Gianelli, S.J.; Mueller, H.S.: Myocardial and Systemic Responses to Carboxyhemoglobin.
Ann, NY, Acad, Sci, 174(1):268-293 (1970)
12) Anderson, E.W.; Andelman, RJ.; Strauch, J.M.; et al.: Effect of Low-Level Carbon Monoxide Exposure
on Onset and Duration of Angina Pectoris, Ann, Intern, Med, 79:46-50 (1973)

13) Becker, L.D.; Haak, Jr., E.D.: Augmentation of Myocardial Ischemia by Low-Level Carbon Monoxide
Exposure in Dogs. Arch., Environ, Health 34(4):274-279 (1979)

14) Hopkins R et al; Behavioral Cognitive Neurosci Rev 5 (3): 141-55 (2000). Available from, as of
November 29, 2009

15) Ellenhorn, M.J. and D.G. Barceloux, Medical Toxicology - Diagnosis and Treatment of Human

Poisoning. New York, NY: Elsevier Science Publishing Co., Inc. 1988., p. 823
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Akt 2HB-12
L Z 27 (Phosgene) J

7tHd A= (carbonyl chloride), T4 FA|H3=(carbon oxychloride), A o|H3} A=
(carbon dichloride oxide), B4 ©|¥3}-E(carbon dichloride), EBFAF ©]¥&3}E(carbonic acid
dichloride), 22=23% 'Y ¥I3}-=(chloroformyl chloride)

2. 22| -3 M3
@)
. CAS No 75445 . EXA Y IRAl CCLO d
cr >l
o oy gy TS 7L A SR ARl BHE B WAVE i sEelE 4

A9 WA Wk,

2 Xt ZF 9892 (1 ppm = 4.05 mg/m’) Hi & 1381 (200)

= = ™ -118T 72 £ # 82T

=7 W5 34 = 7] ¢ 1,215 mmHg 20 C)

el = H =dA4 = & ot A

M & A 4 1 ppm = 4.05 mg/m’ ; 1 mg/m’ = 0.247 ppm (25C, 760 mmHg)"

o s o Bo O Sob sihRe Y ebhach dabla WAL tinEel wekpa

_Q_o]-]oﬂL— Xl— l-:L—]:]- ¢

- 7| E} ¥g& dltoy 3latygo =z EolA 3|}
Zx : *Merck Index, "ACGIH, “HSDB
3. wMY U 8%

B2} isocyanates?] YA =oF

AT Sk, oA
FaFFTA 1 o EUTY, B AE Y

c 55 R 3E7] FU dste] A4 Yz Sofert,
o YA} ¢ EAAL JpESfof 98] Hydrochloric acid @+ Carbon Dioxide &= —fOHE]T%l)
FafA wA



FHEE FHORE 270 YRS SAo] AT, AAYOE SR LA Eddte] HY
% ANF, ARA BHS Ao B4 2 ppm o4 BEIAE Loyl HEHe] FAHw
2 WolAw Aol @ 4 9l A0 AT YA 1 ppm |5t FEo]
5 J

= = 2%)
d AFdddE 4o fE2 A2 Ao dHA du”

1) 32t WAHOR ZAAH wEHE 2EAE] A9E 05 ppm AES] ko] At
SV W e W, 1 ppm AR SE7 Holof AP "uE EUMES W

2) 571 RE, wHHOR wmEEL ZRASY oL Tz EatEo] sl A8
Ho] 1 ppm o]ate] EAAE AR FoHs A97h WA A 0.9 ppm). FA =E
of oJgt H7kFaFol 'l%‘?—‘io o, 2 XY vheiA], THdA] k2o ot At e
SHAl Bra A QLA Bk Fato] WAIwE #H Y|, #HAG3E 5o v HE vt J%l*“*“ﬂﬂ%ﬂ
A (obliterative bronchiolitis) 59 HHS doZ 4 9= Aow Hum Qit}’ oz o]g
b W H Y 2A eSS ok -nksdAl= S Ee A sttt
(3) A
urobg o]Rs} EQlE|A] otk (IARC @ -, ACGIH : -)
7. ===
) 715 ==&
S (18 =5 2013) TWA : 0.1 ppm(0.4 mg/m’) STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 0.1 ppm, STEL : -
71249 2A 7= A=, HEE, HEE, H71EY TFeAdE Hasele
o] =H(PEL; OSHA, 2012) TWA : 0.1 ppm(0.4 mg/m’) STEL : -
1] =(REL; NIOSH, 2012) TWA : 0.1 ppm(0.4 mg/m’) STEL : -
Ceiling(15%) @ 0.2 ppm(0.8 mg/m?)
9 A$HOEL, 2012) TWA : 0.1 ppm(0.4 mg/m’) STEL : 0.5 ppm(2 mg/m’)
L= 2Q(DFG, 2012) MAK : 0.1 ppm(0.41 mg/m") PLC : 1(2)
& E(OEL; JSOH 2012) TWA : 0.1 ppm(0.4 mg/m®) STEL : -
AR (ACL, SA-TA] 2012) TWA : - STEL : -
A=A AR 2011) TWA : 0.02 ppm(0.08 mg/m’) STEL : 0.05 ppm(0.2 mg/m’)
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iy
2)

3)

4)

5)

6)

7)

rar

i)

1

Thienes, C., and T.J. Haley. Clinical Toxicology. 5th ed. Philadelphia: Lea and Febiger, 1972. p 193
Freeman, S.; Grodins, F.S.; Kosman, A.J.: Fasciculus on Chemical Warfare Medicine, Vol, II, Respiratory
Tract, Chap. XX, Temperature and Humidity in the Treatment of Phosene Poisoning. UNCLASSIFIED
Report, Committee on Treatment of Gas Casualities, U.S. National Research Council, Washington,
DC(1945).

ATSDR; Medical Management for Phosgene (COCI2) CAS 75-44-5; UN 1076, p. 5-6. Available from, as of
July 17, 2007: http://www.atsdr, cdc, gov/MHMI/mmg176, pdf

Gosselin, R.E., R.P. Smith, H.C., Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore:
Williams and Wilkins, 1984, p 11-96

Bingham, E.; Cohrssen, B.; Powell, C.H. Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons.
New York, NY, (2001). p 3632

American Conference of Governmental Industrial Hygienists., Documentation of the TLV's and BEI's with
Other World Wide Occupational Exposure Values. CD-ROM Cincinnati, OH 45240-1634 2006,

European Chemicals Bureau; IUCLID Dataset, Phosgene (75-55-5) p. 38 (2000 CD-ROM edition). Available
from, as of July 16, 2007: http://esis.jrc.ec.europa.eu/



FtAA BX1213
- A Y
L EAT (Q13}44, Phosphine) J
1. 3Fet2
4013 rogen phosphide), ¢l A3 osphorus tri ride
42%18-=(hydrogen phosphide), ¢l 4<=&=(phosph hydride)
2. 22| -3 4E
=1 ETIAl Ol | | PHs PH-
CAS No 7803512 HITAl gl JRAl y
2QF g LAY EEt ubs 2o WArE U Rae) Z1A) (HA) 93] 0,51 ppm)”
2 X2k 34.00° H = 0.75F=HAAeoT, E=1)
= = A 1338C" z = A g7’
= 7] 9 = 1.184(&7])=1)" = 7| ¢ 3.14x10" mmHg(20C)"
el g A = dgf st A
M 8 A 4 1ppm =139 mg/m’ ; 1 mg/m’ = 0.719 ppm (25°C, 760 mmHg)"
ol = ELE, "=, B m=rt (26 m¢/100 ml, 17C)
7| Et 37 B g49F 28 AskA|9l H&shH wholsic),
Z%] : “Merck Index, "ACGIH, “HSDB
3. HME 2 2
TZ8 AEA"
stz zazE AR
BhE A AYAbol A o] =3 A (doping agent)”
ZIAIAL, SZZ A
choFst GolA| Az 2AAE
4, F2 E=E&= 33
e
Z20g HEY S e 9E 2
L7 ZY Al EFRA A FHoR X HAE oAty IS S uEAE 5= 3F
5. S % CHAL
c 5 3E7)E Eo H9og was FoHc’
e A} O RES Q13 W 2jolelAtdd (hypophosphite) 0] 0@ tjAbECE
cufd c ARL oA 7R ujEET e Ao wiEHd
{7 L (-)
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wol % Hupa)

=
=

g A=Al e Ewof

AdoA 1 F 2690 HpF o APt

=9
==

=
=

1900-19581 Afolof 597 ]

fofe wRe} o A,

ols
230

s 5

2z

L e, TE, A 5o

aH

3) KA

L HRAE, whe), AW, 2A(diplopia) $& £ & Uk,

he

ol A7 d5=

v
-
<A
7o

s

]

ojdololA &2

7
At

1:‘_7,8)

ro

of

6) ZHt=A| -

7) Bl [A -

iy

# =Bl 5-10 ppmo] *

Al 7l 48X17F ool AFEECE? . 1000 ppmof S,

)
EELER

2 ppmo A AA =LY 9

=
=

o] Ut} M

Z

=kl

500 ppmo]| 30&E HAE =

o WA

ofF e ol A4HoR

(3) &

BRI Aol A

EIIE

7.

71

=
=

@ 7% =

1 ppm (1 mg/m’)

STEL :

TWA : 0.3 ppm (0.4 mg/m’)

=5 2013)

0| =X(TLV; ACGIH, 2011)

1 ppm (1.4 mg/m*)

STEL :

TWA : 0.3 ppm (0.42 mg/m’)

T

A

3f

b1 9

S

223}

STEL :

TWA : 0.3 ppm (0.4 mg/m®)

1| =H(PEL; OSHA, 2012)




0| =(REL; NIOSH, 2012) TWA : 0.3 ppm (0.4 mg/m?) STEL : 1 ppm (1 mg/m?)
S ASHOEL, 2012) TWA : 0.1 ppm (0.14 mg/m’) STEL : 0.2 ppm (0.28 mg/m’)
EA(DFG, 2012) MAK : 0.1 ppm (0.14 mg/m®) PL : 112

?j_‘%(OEL, JSOH, 2012) Ceiling : 0.3 ppm (0.42 mg/m*)  STEL : -

QA E(ACL, STA-%A], 2012) TWA : - STEL : -

= (/\}Qiﬁ , 2011) TWA : 0.1 ppm (0.14 mg/m’) STEL : 0.2 ppm (0.28 mg/m’)

2)

3)

4)

6)

7)

8)

9)
10)

11)
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TRy Musy TRax Jsay Sof Mut LEvEYelEs Mnder
o
=

x
[«
DE W= XAfHEO'LIEf (RACGIHE= 2011HEE H2t== 2011 T

EPA; Pesticide Product Label System (PPLS) - Search Results for VAPORPH30S Phosphine Fumigant,
Product Label approved by EPA on December 27, 2005. Available from: http://oaspub.epa.gov [cited
April 23, 20071

Lewis, RJ. Sr.; Hawley's Condensed Chemical Dictionary 14th Edition, John Wiley & Sons, Inc, New
York, NY 2001, pp 869

Toy ADF, Walsh EN; Phosphorus Chemistry in Everyday Living. 1987. 2nd ed pp 216

IPCS; Poisons Information Monograph 865: Phosphine, (October 1997). Available from: http://www.inchem,
org/documents/pims/chemical/pim865.htm [cited October 24, 2000]

WHO; Environ Health Criteria 73: Phosphine and Selected Metal Phosphides, 1988 pp 50

Fire Protection Guide to Hazardous Materials. 13 ed. Quincy, MA: National Fire Protection Association,
2002, pp 49-117

Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5Sth ed. John Wiley & Sons,
New York, N.Y. 2001, pp V3 472-3

Gosselin, R.E., R.P. Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore:
Williams and Wilkins, 1984. pp II-119

Grant, W.M, Toxicology of the Eye. 3rd ed. Springfield, IL: Charles C. Thomas Publisher, 1986, pp 733
Seiler, H.G., H. Sigel and A. Sigel (eds.). Handbook on the Toxicity of Inorganic Compounds, New
York, NY: Marcel Dekker, Inc, 1988. pp 527

Spencer, E. Y. Guide to the Chemicals Used in Crop Protection. 7th ed. Publication 1093. Research
Institute, Agriculture Canada, Ottawa, Canada: Information Canada, 1982, pp 458
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\t 2x1=-14
L 35l 4 (Hydrogen sulfide) J

S-3FA(sulfureted hydrogen), 43}&iH hydrosulfuric acid), sulfur hydride, hydrogen
sulfuric acid, 3} 7} (Sewer Gas), 2% 7} (Stink Damp)

2. 2| 5faH% M

- CAS No 7783064 . BRI L ERAl LS H,S
- EQF Ol WA TARO] FhodA Z)H, @z M WAJCHA] 2135 0.00020.3 ppm E= 0,008 ppm)”
2 X 3408 - H = 1192 (Z7]=1)
= = M s.49C" -2 = FH 03C
= 7] 2 £ 1.18° -5 7] 2 1.56x104 mnHg (257C)°
ul=lsl ok b
o3 Aduehes 26Oocb =2 EE iulztﬁll:;:’ 165:;?1‘:?
M e A £ 1ppm =139 mg/m’; 1 mg/m’ = 0.717 ppm (ZSC 760 mmHg)”
o = 20C9 Aol HFstea 1gs HolBH, E2 242ml, FHUAEES 943 mll, 11
& M = o5 oz 485 o) Basho”

- 7| Bt A& 2 19} slo A H3tsict©
| : ®Merck Index, "ACGIH, “HSDB

1 % S

2) F4(EAK) L e setgde) Az
3) oFgare]”

4) 7% EAA e

5) AA”

D AR W AAzks A, B2 25 33
2) ST A, 9B TH= 2

3) MEW Az, wazidole Az, BIPY, 1E

1) NEAFYA L BaYAY Hh, Ao]Z(silo) HY

5) Akt e spetE A B3 A9, weled A 5

2 OfL2l YitatEta HELIOE OFAZEA, BRMTIA OB S CHASH 71A0

SgHecR Ladnh Mz ZyASE A | ni2|Ale] sheolM et S=E AZE Baisn
UeH, LEUZME HRA] MESH0IM HEX0l SOHUE 22AVF SSFE0] AFSH Af27F ACE
Of= NIOSHe| 210 °lotH gsleis HEY SUAMC| £ HU=EHZ 2551 UCt,




CES BRI B4 BARA F2 58718 Fol] A Bolech Mool wrE Bl
&2

PR B gl £2 Us0 Pigeumel did,
lation), HWEZIZZH|Q(methalloproteins) Fi= o|43ES ?;g-n-ﬁl—%
containing protelns)J—}A H-2-2 E3}o] T AFE o

Ul 1 TEVIE SOkl Aldel &0 & FIead 10%= 275§t AR HiEE, &

SE Yipat galEe] 22 svloz wAUHD, wES Sob WAL aolojA o] v
o TR AESHA e AR AAHEY. Fokpis A wE ARE ol vl
Bg =49 ZHans veha] g,

CE) 1)

1) = IR HZ, O AR FEE F7l0] wE A oY, BRY, BB, Zupsd,
F7k 24, W9 ol WA 4 glom, AR R AEL FF L Uk op|aep

4) MR Aol vehd 4 o
5) ZEIA 1 Weotu g EalAt

@’*éiﬁ\_(é‘ —aminolevulinic acid synthetase), 3 IAAEA

(heme synthetase) W A&l T2 E X2 u|Y(erythrocyte protoporphyrin)e] 4 %4
71A1e] ol4o] HE T,

6) QB WAAG W AT BN oplaTy,

* R el Ee w2 e uhge thg et Pt

S (ppm) Al Rlis S5(ppm) AEE| B
0.008~0.03 | HAH 7HA1e] 94| 150 FZ1417 mpH]
10 =25l et WAy 250 | BARE eEEHE RS G
25-30 | 7Rt WA, a8y Ad 5 S A= <00 A7t Yo 38, 55, |75, 94
50 Auto] A5 A4S A A, 3R 5 A A YErd
0 3155 Yol &z 44 200 = oA 7t yERIl SFAE
L3} Hof| M2l 23F 24} 227 oW Apge] o] &
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(2) W I HF
1) 357 : A%H =2 HREL opy|3i
2) AMAA @ AR WA =EA AN, At W &5 =9 Ash o3t ¢ 7]oE
o] Aol 71EAo) So of7|E ks Bt 9om'? FAZE A FEE T GrAFWE,
AE, FAR Fo] vepd 5 e
3) MR ¢ FATHOA FEHE T AW, Audi7t YEgths 2t 9l
4) Hz7 A F8FENA FEE & ¥t YdEgtE Bavt 9
] Ak VAR LEEAY B 54 =2H §F Y T T, s, wAAR,
TE, A&As AFas, AEASH A9, 713 53 22 Sl vEhg = Stk ey &
d =E2ESE e SERA7E & H Aol olddt R0l e A&Ee A= BA &
(3) T
OFHZIA AL, H7|ZHE a1 APAS AAEEE RS gl
T AlgolA dEdRE 9 o ¥ (IARC @ — , ACGIH @ —)
7. LEIIE
) 715 ==71&
St (2§55, 2013) TWA : 10 ppm (14 mg/m’) STEL : 15 ppm (21 mg/m’)
u|=H(TLV; ACGIH, 2011) TWA : 1 ppm (1.4 mg/m’) STEL : 5 ppm (7 mg/m’)
71EAAY A AL A9 A, 9B, 78, oAEE, R v 22 ABAEHE SA
a3 & UW luzoﬂ e FFAEAY G+ WAEHE A I
fI5t iﬂ
u]=H(PEL; OSHA, 2012) Ceiling : 20 ppm, 50 ppm (10&) STEL : -
u]=H(REL; NIOSH, 2012) Ceiling : 10 ppm (15 mg/m’) (10&) STEL : -
£ ASHOEL, 2012) TWA : - STEL : -
£ A (DFG, 2012) MAK : 5 ppm (7.1 mg/m’) L : I(2)
o = (OFL; jSOH 2012) TWA : 5 ppm (7 mg/m’0 STEL : -
AE(ACL;, TA=FA], 2012) TWA : 1 ppm STEL : -
AT AS E AR 2011) TWA : - STEL : -
* tlaro‘:rgl’ gl IEM u_|l:i7l-xr 7|E7|-xr ':o| JHE‘— 7‘< |2.v_9ga|:\ie éﬂul-%}L_“:h
o BE Hze RANAZEILCE (¥ACGIH= 2011FH, El o= 201MEES FastRSLC)
(2) A= 2UEA @ A= gl
8. 1 Ed

1) Budavari, S. (ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse

Station, NJ: Merck and Co., Inc

2) International Labour Office,

, 1996. pp 823

Encyclopedia of Occupational Health and Safety. Vols.

&I

Geneva,
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Switzerland: International Labour Office, 1983, pp 1090

3) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

4) Sullivan, J.B. Jr., G.R. Krieger (eds.). Hazardous Materials Toxicology-Clinical Principles of Environmental
Health, Baltimore, MD: Williams and Wilkins, 1992, pp 712-714

5) Booth, N.H., L.E. McDonald (eds.). Veterinary Pharmacology and Therapeutics, 5th ed. Ames, Iowa:
Iowa State University Press, 1982, pp 959

6) USEPA; Health and Environmental Effects Profile for Hydrogen Sulfide p.118-8 (1980) ECAO-CIN-026A

7) NIOSH: Occupational Exposure to Hydrogen Sulfide p.79 (1977) DHEW (NIOSH) Publication # 77-158

8) Gosselin, R.E,, R.P, Smith, H.C, Hodge. Clinical Toxicology of Commercial Products, 5th ed. Baltimore:
Williams and Wilkins, 1984, pp III-200

9) Lewis, RJ. Sax's Dangerous Properties of Industrial Materials. 9th ed. Volumes 1-3. New York, NY: Van
Nostrand Reinhold, 1996. pp 1843

10) Zenz, C., O.B. Dickerson, E.P. Horvath, Occupational Medicine, 3rd ed. St. Louis, MO, 1994, pp 886

11) Matheson; Guide to Safe Handling of Compressed Gases 2nd ED. 1983, pp 15

12) Morse DL, Woodbury MA, Rentmeester K, Farmer D. Death caused by fermenting manure. JAMA
1981;2;245(1):63-4,

13) Bhambhani Y, Burnham R, Snydmiller G, Maclean I, Lovlin R, Effects of 10-ppm hydrogen sulfide
inhalation on pulmonary function in healthy men and women. J Occupat Environ Med
1996;38(10):1012-7,

14) Hessel PA, Herbert FA, Melenka LS, Yoshida K, Nakaza M. Lung health in relation to hydrogen sulfide
exposure in oil and gas workers in Alberta, Canada. Am J Ind Med. 1997;31(5):554-7.

15) Tenhunen R, Savolainen H, Jdppinen P. Changes in haem synthesis associated with occupational
exposure to organic and inorganic sulphides, Clin Sci (Lond). 1983;64(2):187-91,

16) Kilburn KH, Exposure to reduced sulfur gases impairs neurobehavioral function, South Med J
1997;90(10):997-1000,.
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'6'-|7|-|:|-|Ar%x|_1
HdEEsdxdy 1 4§
(Dichlorobenzidine and its salts)

(1,1'-8]7d)—4,4'-tjo}ql, 3,3'-f|ZF=E=Z—((1,1'-biphenyl)—4,4'—diamine, 3,3'—dichloro—), 3,3'—
tE22-1,1'-4|%d)—4,4'-tjo}ql(3,3' —dichloro—(1,1'—biphenyl)—4,4'—diamine), WX, 3,3'-t]
=22 2—(benzidine, 3,3'—dichloro—), TEZZWHXA Y A7|(dichlorobenzidine base), 3,3'-C|ZZ=
—4 4'-v|Hdt]jo}l(8,3'—dichloro—4,4'-biphenyldiamine), 4,4'-tjolu|--3 3'-C|E2 2] d
(4,4'-diamino—3, 3'—dichlorodiphenyl), o,0'-C]|ZZ 2% X (0,0'—dichlorobenzidine), 3,3'-T&=
Z2H|Hd—4,4'-t]o}q (3,3 —dichlorobiphenyl—4,4'—diamine), T|Z2=% WX d(dichloro benzidine)

2. =2|-=hiH 93

- CAS No 91941 - AR S EA Ci2H1oCLN;
. mor gl d S A mepe] AR WAL AstAR A7 .
2 Xt 2 25313 (1 ppm = mg/m’) = 7| 2 45x109 mmHg207C)
= = JF 132~133T - ® = # 38T
ol_l §I_ E BSOOC g HE'- g‘ 71' %7] %‘ 43%"'46%(V01 %)
& off E =oe oftt w1, 3AE 4l mon, dFFo= HA ==
=X : ACGIH
3. el 9 8%
wehdl, FEh W oww Re AR(INER, AR, 4%, Sehae)z A8y WeE welg

ol Az, g A%, /g 24 Ao FOo= AgH)

cE5  gZRENAY HF 2EAEY 2 dZRadde] AEE E3F o] 2
AL ARE =2Ho| QAT ARASeEoz Qlate] TF7|d4 2R fIEEadAy
o] olgat oz AP Mo oF FHL W ARL 9oy 250 g 2§ &
2HoA AEE AOE Hol 235 B3 4= JHs o}, 7R o] ofFt S5k it
kel ARE glon S8 AFS Fate] oF 49%71 F4go| wrE A

« A} @ 250 mg O] TEEEWAYL B89 49 A UxtoA] N-acetylation TS 7 Ldo
2 wjaEE Zo] RlE”, HRez Fo) tiatbge] tie Ak gt A ARl ok

of7ttile=a | 539



cE W ] 55718 B =28 49 tEReudd g 2Ad w2H 369l a2
AEAAH 02 ppb ol519] SEE SHoE HUHAL, of Sl 557 w3 o] o
o AbRE gtk PHOR HAHT A Aveld oMt © YaEdo] AEEgon vk
Lgl oI B Akl AP ARE GO AE BT AT HOE 19%, AHOD B

7h A= Ay,

H o [¢]
RE, UAE BUSE 43 W] of HSIE WA 4 itk 53] &, 1, 74 59 Aol
Hopsiey”. WG F7% flov ARVIEEY B AFge] Hud v gom” 3, v 55,
S o = 11) =
BE ol HU F AT S Q. o, FE, A 5o 2314 S £ W oAHS
o) AeHs Fabol Hud w glot X WEkkl FA% o

3 olg AFEol AMEUH, Parutel
Z7h5H e o= eld U™ (IARC :

SHH (A8 =T 5 2013) TWA : - STEL : -
u]=H(TLV; ACGIH, 2011) TWA : -

714 2A - HUAEE VIR Skl Qlth

u|=+(PEL; OSHA, 2012) TWA : - STEL : -
u|=H(REL; NIOSH, 2012) REL : - STEL : -
S ASHOEL, 2012) TWA : - STEL : -
E=2Q(DFG, 2012) TWA : -

Q] ¥ (OEL; JSOH, 2012) TWA : -

ARE(ACL; S W=ZA], 2012) TWA : -

U= A AR 2011) TWA : - STEL : -

(2) MESH 2UHEY : A2 gL
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St

1) Handke JL, Lee SA, Patnode R, Health hazard evaluation report, Bofors-NobeVLakeway Corp. Muskegon,
Michigan, Cincinnati, OH: NIOSH 1986, HETA 80-035-1635,

2) London MA. Boiano JM. Health hazard evaluation report, Hilton-Davis chemical company, Cincinnati,
Ohio, Cincinnati, OH: NIOSH 1986, HETA 84-058-1700.

3) Meigs JW. Sciarini IJ, Van Sandt WA, Skin penetration by diamines of the benzidine group. Arch Ind
Hyg Occup Med 1954;9(2): 122- 132,

4) Belman S. Troll W. Teebor G. Mukai F. The carcinogenic and mutagenic properties of
N-hydroxy-aminonaphthalenes, Cancer Res. 1908;28(3):535-42,

5) Shah PV, Guthrie FE. Dermal absorption of benzidine derivatives in rats, Bull Environ Contam Toxicol 3
1983;1:73-78.

6) Lazear EJ, Shaddock JG, Barren PR, Louie SC. The mutagenicity of some of the proposed metabolites of
direct black 38 and pigment yellow 12 in the Salmonella typhimurium assay system. Toxicol Lett
1979;4(6):519-525,

7) Reid TM, Wang CY, King CM, Morton KC. Mutagenicity of some benzidine congeners and their
N-acetylated and N,N’-diacetylated derivatives in different strains of Salmonella typhimurium, Environ
Mutagen 1984;6:145-151,

8) Reid TM, Wang CY, King CM, Morton KC, Mutagenicity of azo dyes following metabolism by different

reductive/oxidative systems, Environ Mutagen 1984;6(5):705-717.

9) Tanaka K, [Urinary metabolites of 3,3’-dichlorobenzidine and their mutagenicity,] Sangyo Igaku

10)

11)

12)

13)

14)

15)

1981;23:426-427. (Japanese)

Hatfield TR, Roberts EC, Bell IF, Clunie JC, Kalla PJ, McKay DL, Urine monitoring of textile workers
exposed to dichlorobenzidine-derived pigments. ] Occup Med 1982;24(9):656-658.

Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume
153, edition expires Aug, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System
Micromedex, Inc., Englewood, CO, 2012; CCIS Volume 153, edition expires Aug, 2012

Gerarde HW, Gerarde DF, Industrial experience with 3,3’-dichlorobenzidine: An epidemiological study of
a chemical manufacturing plant, ] Occup Med 1974;16(5):322-344,

Gadian T. Carcinogens in industry, with special reference to dichlorobenzidine. Chem Ind
1975;19:821-831,

MacIntyre 1. Experience of tumors in a British plant handling 3,3’ -dichlorobenzidine. J Occup Med
1975;17(1):23-26.

Myslak ZW, Bolt HM, Brockmann., Tumors of the urinary bladder in painters: A case-control study. Am
J Ind Med 1991;19(6):705-713.



Si7tTALE A -2
dul-yzgolqlyl 7
(@ —Naphthylamine and its salts)
1. 390

1-yxgoldl(1-naphthylamine), 1-Y2&d o}l (1-naphthalenamine), 1—0F0] =132 g
(1-aminonaphthalene), W3LE}2|d (naphthalidine), Y32 &S (naphthalidam), &ul—ofu|-1}er
9l (alpha—aminonaphthalene), 1-U32o}2(1-naphthalamine)

2. =4l 3™ HEl
CioH7NH; K
CAS No 134-32-7

R
=
|E
oo X O Eg

2 X 2 143,19 (1 ppm = 5.85 mg/m’) H] 1.13 (207C)
= = # 50T 2 = 301C (53h
7 Y xE 493 = 7| 0.53Pa (20C)
ol 3t M 157C (UHAHED = U StA -

=

8 = 0.17 g/100m, (&, 20C)
FAAA A A visReF A4, AMIA GO Astwe wel gifo] o=

7 E|
| "o eraye e ot e,
=x : ACGIH
3. we U 8E

a —Naphthylamine2 &% A& shehEoln, A AJHoA= TAFHA ettt 2y A=A
e APAA Al Al FMbER AR S, azoP=®e] FHA ceriumdS ARERE QU4
4

574, AFARAA e S5 FollA ARSE.

C B G W RS Bool S

« A} Yo A AFsFElo] 1—amino—2-naphthol ©] HT}’.

vl d 9 "Z77] ¢ AUoA A4S E|6] 1-amino—2-naphthol ©] Ew AHOR S om
1-vz oyl e #ste] ) orw ulE wjAE . 71.6 mg/kg o 1-UZEolyl B8 T 8A7 Y
of 25 mg o WZt=E|R] k= Yzeolnlat 0.5 mg o AEfjAbEo ] &
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1) =871
MES| 2R %] WAlstY x28M-24 Fojo] AHel FAth §FA NBE Ao

SEEELCE)

2) A

HEs IRy ol sHkEol Ade] sukE 4 Uk A A o] whE ARAE 2
ag ab e’

3) A

4) 7|et
HAbaZo| o3 22FH o2 A AR ZAlA HMZo| whAyEl 2 =
(3) kA

Hhge] §EE W oolES Quksiti Wyl glou =@ke] ofx|7b ok, (IARC @ Group 3

(2(beta)—naphtylamine & Group 1)

D 7% =271E

S (8= 2013) TWA : 0.006 mg/m’ STEL : -
u]=H(TLV; ACGIH, 2011) TWA : - STEL : -
u|=H(PEL; OSHA, 2012) TWA : -
1] =~(REL; NIOSH, 2012) REL : - STEL : -
62 ATHOEL, 2012) TWA : - STEL : -
E=QJ(DFG, 2012) TWA : -
Q] 2(OEL; JSOH, 2012) TWA : -
AE(ACL;, TAL=FA], 2012) TWA : -
AH =R AR, 2011) TWA : - STEL : -

@) A= ZYHY : A= gl=



8.

St

1) International Labour Office, Encyclopaedia of Occupational Health and Safety, 4th edition, Volumes 1-4
1998, Geneva, Switzerland: International Labour Office, 1998,

2) Sheftel, V.O.; Indirect Food Additives and Polymers, Migration and Toxicology. Lewis Publishers, Boca
Raton, FL, 2000., p. 615

3) European Chemicals Bureau; IUCLID Dataset, 1-Naphthylamine (134-32-7) (2000 CD-ROM edition),
Available from, as of March 22, 2004: http://esis.jrc.ec.europa.eu/

4) Rumack BH POISINDEX(R) Information System Micromedex, Inc., Englewood, CO, 2012; CCIS Volume
154, edition expires Nov, 2012, Hall AH & Rumack BH (Eds): TOMES(R) Information System Micromedex,
Inc., Englewood, CO, 2012; CCIS Volume 154, edition expires Nov, 2012

5) Bingham, E.; Cohrssen, B.; Powell, C.H.; Patty's Toxicology Volumes 1-9 5th ed. John Wiley & Sons,

New York, N.Y, (2001)., p. V4 1060
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32X oA (Zinc chromate)

FEA o}d ¥ (zinc salt chromic acid), ¢Fd ZE(zinc chrome), o} AZP(zinc yellow), o}
35 292 (zinc chrome yellow), 97|14 o} ZZAHbasic zinc chromate), I5 ofA A=
(chromium zinc oxide), o} FZEAHvi) 54} =E(zinc chromate(vi) hydroxide), o} 3}O|=EZA]
FEAHzine hydroxychromate), ¢} EH|EZ2A|TEAHzinc tetraoxychromate), ¢} HEZA|ZE

AHzinc tetroxychromate), TH=EA AZ P (primrose yellow), HEFI A2 Q(buttercup yellow)

2. =2| -2y g3

ZnCrO; 3
CAS No 13530659 - EXM WA ZnCrO; -
7nOO; U
D Al LAY bl TRo] WAl ¢l
2 X} 2 18136 H = 349714 ofd ABAY
= = X 36C@7A otd aEgAh %2 © 3 -
SN LY E - 5 7 ¢ -
o 3 H - Z a5t -
A -
2 of & =& Eof k=)
7| Bt SolAt gl
Z% : "Merck Index, "ACGIH, “HSDB
3. HMH I B
RAGA A, A okgs, WIEE, AE8Ew, B8 AHr|A



1) TF F 0 G334 ofdd el =EEo] wRgo]l WA 4 AW I A= vl

1) SE7H : 35714 ¢ o,

3)

A2AL o}A(VI) g* TAol ZRASA Heto] th WAt om” A2 AF ol ARAYAE
O

e

ol

(IARC . Group 1, ACGIH : Al)

7. = EI|E
7% =E271E
e (AL F 5, 2013) TWA : 0.01 mg/m’ STEL : -
u]=+(TLV; ACGIH, 2011) TWA : 0.01 mg/m’ STEL : -
7128 2A  IFIANY THe S Fadele
0] =X(PEL; OSHA, 2012) TWA : - STEL : -
u]=H(REL; NIOSH, 2012) TWA : - STEL : -
© 3 IFHOEL, 2012) TWA : - STEL : -
= Q(DFG, 2012) MAK : - PL : -
Q) X.(OEL; JSOH, 2012) TWA : - STEL : -
AE(ACL;, SA=F4], 2012) TWA : - STEL : -
AHERFS E AR, 2011) TWA : - STEL : -
*EleRM  MAIEM OEZEA JIEHE 50| HEE L E7|EEE|BE FOHELICE
¥

2)

3)
4)

546

2E HEE EML"E%!LIEP. (*ACGIHE 2011 T E 2= 2011E TS RIstSLICE)

IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs.iarc. fr/index.php p. V23 277 (1980)

Bragt PC, van Dura EA Toxicokinetics of hexavalent chromium in the rat after intratracheal administration
of chromates of different solubilities, Annal Occupat Hygiene 1983;27(3):315-22,

Venugopal, B, and T.D. Luckey. Metal Toxicity in Mammals, 2, New York: Plenum Press, 1978. p 74
American Conference of Governmental Industrial Hygienists, Inc. Documentation of the Threshold Limit
Values and Biological Exposure Indices. 6th ed. Volumes I, II, III. Cincinnati, OH: ACGIH, 1991, p 1751
American Conference of Governmental Industrial Hygienists, Inc., Documentation of the Threshold Limit

Values, 4th ed., 1980, Cincinnati, Ohio: American Conference of Governmmental Industrial Hygienists,
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Inc., 1980. p 445

6) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs.iarc. fr/index.php p. V23 291 (1980)

7) Langdrd S, Vigander T. Occurrence of lung cancer in workers producing chromium pigments, Br J Ind
Med 1983;40(1):71-4.

8) Sheffet A, Thind I, Miller AM, Louria DB. Cancer mortality in a pigment plant utilizing lead and zinc
chromates. Arch Environ Health 1982;37(1):44-52.

9) DHHS/ATSDR; Toxicological Profile for Chromium p. 62 (2000)
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o—Eddy 1 ¢
(0—Tolidine and its salts)

(1,1'-8]#d)—4,4'-t]otql, 3,3 -tlo]Hd—((1,1'-biphenyl)—4,4'—diamine, 3,3 —dimethyl—), 3,3'—
tholH g —(1,1'—HloH|Hd)—4,4' -] o}71(8,3'—dimethyl—(1,1'—biphenyl) —4,4'—diamine), WX,
3,3'-tlol|d—(benzidine, 3,3'—dimethyl-), E% &7] r(fast dark blue base r), o—=g|d
(o—tolidine), o,0'—=& (0,0 —tolidine), 3,3'-=H (3,3 —tolidine), 4,4'—tjo}u]|=-3 3'-c}o|H &
H|#H|d(4,4'—diamino—3,3'—dimethyl biphenyl), 4,4'-bi—o—=&54(4,4'-bi—o—toluidine), 2,2'-T}9]
e WA (2,2 —dimethyl benzidine), ©]olu|w=C]EH(diaminoditolyl), 4,4'—-T]o}m]|-—3,3'-t}o]H|
2H) ¥ d(4,4'-diamino—3,3'—dimethylbiphenyl), c.i. 37230, c.i, o}%9%] t]o}x AE 113(c.i, azoic
diazo component 113), 3,3'-tto|HET]H|d—4,4' - t]o}qI(3, 3 —dimethyldiphenyl—4,4'—diamine)

2. =8| -3ty d&

CeH3(NH,)CH;3-CoH3(NH,)CH;
CAS No 119937 - EXp gl A
SOk ol WA SMoA FHoMZER| o] AR T BuvlR Husbaol AAAl
2 X o2 21229 H] s -
= = 3 129-131C° 2 = H 300C”
S H2E - & 7 -
ol & A - Z 2 st A -
™A
g2 ol = Bo] A9 & @3 ofEke, oE 2, Ao =3
7 Ef glofx HelsiA =

Zx| : “Merck Index, "ACGIH, “HSDB

A AAACHAR A2 E) AR, o] R AL Ao R AZAIA

o]
039874 | 02E-EUd 52 o2E- 59 o] B4H YRS A8 TATH
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2 CAt

o
joh
1>

cES Y HA, W AEoR g
AL A oAl distel 2elAl uoh gl
cHjAd : AWoE HH@%TJ}),

SHEE7) AR el diskel Selal vt gk,

RN

= oo

1) O-tolidine of that th-el M4 w&e AA2 ujsld ofn shgHze] EgHEat ¥ A
2) $%7] S0l ofdue] B4 v FARY,

qig elstd Amrt RS ulE dmst HeEs
ok 2 9le] el et g 2 AL AT 9
Y 7l RS AMSSHs B ol tid 7P 2 WY AT i AL Ax B
o
m§

2 BAZS o= Ajgdo] © Aoz oAt (IARC : Group 2B, ACGIH : A3)

S8 =T 5 2013) TWA : - STEL : -
0] =(TLV; ACGIH, 2011) TWA : - STEL : -
u|=+(PEL; OSHA, 2012) TWA : - STEL : -
u]=+(REL; NIOSH, 2012) Ceiling(60&) : 0,02 ppm STEL : -
£ ABHOEL, 2012) TWA : - STEL : -
EQ(DFG, 2012) MAK : - PL @ -

Q] E(OEL; JSOH, 2012) TWA : - STEL : -
QA E(ACL;, A=A 2012) TWA : - STEL : -
AHE AR AR, 2011) TWA : - STEL : -

Ct.

* o MAEN MEZE, J|s2s SO Yui LE7|FNelES AnsfRiL
o BE AEs ZAEEQLICH ($ACCIHE 2011EH, BiRIES 201AES HnsiiaLic)



8.

St

1) TARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs.iarc.fr/index. php p. V1 90 (1972)

2) American Conference of Governmental Industrial Hygienists, Inc, Documentation of the Threshold Limit

Values and Biological Exposure Indices, 6th ed. Volumes I, II, III. Cincinnati, OH: ACGIH, 1991. p 1565

3) American Conference of Governmental Industrial Hygienists, Documentation of the Threshold Limit Values

4)

5)

6)
7)

8)

for Substances in Workroom Air. Third Edition, 1971. Cincinnati, Ohio: American Conference of
Governmental Industrial Hygienists, 1971, (Plus supplements to 1979), p 261

Sittig, M. Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985, 2nd ed. Park Ridge, NJ:
Noyes Data Corporation, 1985, p 867

U.S. National Institute for Occupational Safety and Health: Criteria for a Recommended Standard
occupational exposure to o-Tolidine, DHEW(NIOSH) Pub, No. 78-179; NTIS Pub, No, PB-81-227-084. U.S.
National Technical Information Service, Springfield, VA(1978).

NIOSH; Special Occupational Hazard Review for Benzidine-Based Dyes p.27 (1980)

IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work),
Available at: http://monographs. iarc.fr/index. php p. S7 62 (1987)

American Conference of Governmental Industrial Hygienists, Threshold Limit Values for Chemical

Substances and Physical Agents and Biological Exposure Indices, Cincinnati, OH 2006, p 56
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(Dianisidine and its salts)

5.3 —chol | ZAMA T3, 3~ T EA M El; 3.3 —dimethoxybenzidine), S[AJEolul Tolz
W (acetamine diazo black rd), OFA|Eol?l t]o}Z(acetamine diazo navy rd), ©}=}d(amacel
developed navy sd), o}l EF H7](azoene fast blue base), o}Z 74 EF b(azogene fast blue
b), &% 7] nb(blue base nb), ci 24110, ci azioc T]o}x AJE 48(ci azioc diazo component
48), Tt]olAl(diacel navy dc), TlotYAH(dianisidine), 4,4'—tjotu|k=—3 3 -ty EAIEH Y
(4,4'-diamino—3,3'—dimethoxydephenyl), &% b %¥7|(lake blue b base), o—-folAd
(o—dianisidine), (1,1'-¥]Hd)—4,4'-tjo}ql, 3,3'-tJHEA|- ((1,1'-biphenyl)— 4,4'—diamine,
3,3'—dimethoxy—)

2. =8| -3ty d&

OCH;

CisH16N20, HzNNHZ

HaCO

U
=
e
i
1z

- CAS No 119904

DO 9l A wimo] Agow AsEw AMe W)
2 Xb2ZF 24429 HI S -
= £ M 137-138T Z = 3 20T
T Y E 843 (F7] =1 s 7 & -
L =gt 5 -

x
it

o] A9 x| ¢r=th6mg/100ml, AKX 25%). WA, ofE, 4FE, oEH Z,
ERZIZZ0| =T}
7| Ef -

=X : the Merk index

ol
:OII:I
H1

N 39 5o ofx PR Az ol Yt TAOIA AgH

O

. F2 LEEIE SF

ol A e E2 tohlAd o] HE GRS Agsh: 2y 3%

& &8 &
Ao A FHFALRL HFE FoIgh ¢F| 50%= HHORE, 30-40%c AR E Y

>

k
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H o
AdEBo M= FA EAOR 357 224 2875 2 A9, Ay, @k, ol So
ZE 7t HRAZFS dozick= "t gt

(3) wrerAg”

FReAE F4L, R W%, slolo] wAM(Zymbal 4D, T4, B3, 1k AT F Tl Ale] B
o] FRSAL, Pl ek Yo A Gpck Y WAl Thit <I9S ol
slofsleh, WIAH, AN G B A9, WEerel WAo] AAsh Flskrks Mk glout
tolAdle] tEZe] ogko g Hrlwr|= 01611:} (IARC : 2B, MAK : 2, NIOSH : X, NTP : R& 53

7. =EI|1E

@ 7% =271%

B (8T E 2013) TWA : 0,01 ppm STEL : -
u]=H(TLV; ACGIH, 2011) TWA : ppm ( mg/m) STEL : -
u]=-(PEL; OSHA, 2012) TWA : “7}hz‘s} 2| A9 e QTEL : -
0] =H(REL; NIOSH, 2012) TWA : “7}58F A9 Ex =  STEL : -
£ HASHOEL, 2012) TWA : - STEL : -
= Q)(DFG, 2012) MAK : - PL : -

& X (OFL; JSOH, 2012) TWA @ - STEL : -
AR (ACL;, TAYL=EA] 2012) TWA : - STEL : -
A= (AP AR 2011) TWA © - STEL: -

Eby MAEM DEZE V|edA 5o HE= LE I EHeEE FHIOkELch
B RE Hre RAMEEQILICH (%ACGIHE 2011EE H2tEE= 2011'—.3%0 ZostRE L CE)
£ O]=2 NIOSH, OSHA — “Lowest feasible concentration” (7}t Z|A 9] =&)

@) A=y ZYHY : A= gl=

Ml

8.

ror

i)

1

1) ACGIH. Documentation of the TLV's and BEI's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

2) Toxnet HSDB available: http://toxnet.nlm.nih.gov [cited 15 September 2012]

3) ATSDR Toxicological Profile, Available: http://www atsdr.cdc.gov/ [cited 15 September 2012]

4) Rom, W.N. (ed.). Environmental and Occupational Medicine, fourth edition, Philadelphia
Lippincot-Raven, p816, 2006
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(Beryllium and compounds, as Be)

=

ol

t

AbsH|E & (beryllium  oxide), A EH(beryllium  hydroxide), S| EE (beryllium
sulfate), E3HHF(beryllium fluoride), AZH|HF(beryllium nitride), G| HF(beryllium

chloride), AAMH| & (beryllium nitrate)

ol
1}

- CAS No 7740-41-7"¢ 2 A7 & B

X H S 4 e Xt 2 9012

5 H o857 Z - ™ 2s50¢”

57 Y e 843 (37 - 5 7 Y-

H = 185 - Eodb St -
sl ARAR AL Bole B2 o =AL E3f o, oFdZE|o

= A mboh B0 B YAl £on AAE=eTt A7) dEge] S At UE
° Mo uAe AFRE ke Ak BAS YA

= : “Merck Index, "ACGIH, “HSDB

- G718 AofRE, FFEANLE F2A, XA, dAEE 24 S A=

- G5, des A2

- x ru
FRFIFSH

|
offt
2l
o)
gi
N
N
0%0
i
%,
pu
>
O
N
N
o2
019
)
N

1HE Az A48k 3 5o HAB AR

- HEES Y dee SeY =234, 985, AR A=

52 - 5D 5 = &
g4 w37, 48, YRYES B B4
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STEL : 0.01 mg/m’

STEL :

TWA : 0,002 mg/m’
TWA : 0.00005 mg/m’

, Sarcoidosis, Hamman—Rich#| &

H

=1

kel

e}
, 2013)

=
QL

-

FE]oitl” (JARC ; 1 ACGIH : Al)
=

=

7S
7|1E

=

7k7h
u)=H(TLV; ACGIH, 2011)

o

(4) T
@ 715

7.

N

)
%

A
=

STEL :
STEL :
STEL :

TWA : 0.0005 mg/m’

TWA :

Ceiling @ 5 mg/m’

u|=-(PEL; OSHA, 2012)
0] SH(REL; NIOSH, 2012)

L HASHOEL, 2012)




L= 2 (DFG, 2012) MAK : - PL : -
2l B(OEL; JSOH, 2012) TWA : 0.002 mg/m’ STEL : -
QAR (ACL;, T =4, 2012) TWA : 0.002 mg/m’ STEL : -
A=A E A 2011) TWA : 0.001 mg/m’ STEL : -
*oaery

(2) AEsd wE

AW F HEE =71 0.02 mg/¢ o4l A

[

8.

ral

i)

1

1) NIOSH Pocket Guide to Chemical Hazards, Available : http://www.cdc, gov/niosh/npg/npgd0054. html

2) Browning, E. Toxicity of Industrial Metals. 2nd ed. New York: Appleton-Century-Crofts, 1969. p 69
3) Venugopal, B. and T.D. Luckey. Metal Toxicity in Mammals, 2. New York: Plenum Press, 1978. p 46
4) Browning, E. Toxicity of Industrial Metals, 2nd ed. New York: Appleton-Century-Crofts, 1969, p 70
5) Dreisbach, R.H., Handbook of Poisoning, 12th ed. Norwalk, CT: Appleton and Lange, 1987. p 225

6) Ward E, Okun A, Ruder A, Fingerhut M, Steenland K. A mortality study of workers at seven beryllium
processing plants, Am J Ind Med 1992;22(6):885-904.
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(Arsenic and inorganic compounds, as As)

H|A—75(Arsenic—75), SA} H|A(Arsenic black), &< H|A(arsenic metallic), ILA|H|A
(arsenic solid), B]AA|(arsenicals), 3]AH|A(gray arsenic), ZZ0|E= H|A(colloidal arsenic), &

< H]A(metallic arsenic), As

2. 22| afalx M3

CAS No 7440-38-2 B (NETE=E SN R ( “;‘)

oy g1y O] ROl SINe] E RAAE dgde] Aol e, A4,
S =2 s =aE A3 QoS

2 X 7492 H = 572

= =A™ a3 z = A ooscEs

5749 = - = 7| 2 7.5x10-3 mmHg (280C)°

ol & A - =gt 5o -

2 &l & =X gk e, w3 bjal ot Fkdo] T o] Alsiale] mirh”

Zx : °Merck Index, °ACGIH, “HSDB

T2, F " o A A GEIR Al ASAL Al XA Al ] A, JEEA] it

T2, | 9 e A, A fElF Alx, ASAL AetAl, BAA Az, e Al-, v

*Z5 0 AA FHEo] AL B TtoflA] AAHL}

* YA} : 37} H]|AE= 571 H|AZE AMSETE F7)H| A= W EslE 9] monomethylarsonic acid®}t
dimethylarsinic acid®= ‘Eﬂfﬁt]])‘

cuiA : RES] HbhE AWoR Rrula Ei WYstE bko] e wjaEn

¥ W) 24~36A17F ol
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7) 7|E}

AAIFE o] 4o le} fa. B AAAE B8 ogol &4l RuHAD A4S B9t va 4
A AR AAFAY, Aol 59 F7HE HastgeY
(3) A

olzkell A wrekde] B EQIcF”, (IARC : 1 (#], 1%, W), ACGIH : Al)
7. = EI|E
W) 7% =272

S (-8 =X 2013) TWA : 0.01 mg/nr’ STEL : -

1] =H(TLV; ACGIH, 2011) TWA : 0.01 mg/m’ STEL : -

7|24 2A4 ¢ & EZgete] mF, 7F TExAFH, V= o g 24 & £ S

A== 44

u]=H(PEL; OSHA, 2012) TWA : 10 ug/m’ STEL : -

u|=H(REL; NIOSH, 2012) Ceiling : 0.002 mg/m’ (15&)  STEL : -

62 A3HOEL, 2012) TWA : - STEL : -

%= 9](DFG, 2012) MAK : - PL : -

Q] = (OEL; JSOH, 2012) TWA : - STEL : -

AE(ACL;, TAYESA], 2012)  TWA : 0.003 mg/n’ STEL : -

Y= (A E AR 2011) TWA : 0.01 mg/m’ STEL : -

NN MASN OEZE J|EHE SO HEE LEV|EYeHE FuHtEfu ot

P RE s IAESYLCH (RACCGIHE= 201EH THtE= 20113 TS stiEL Ch)
(2) e 2B

PNE:S SZA7| MESN LEX| =]
N =
BEI(ACGIH, 2010) : g:ﬂ,_; = = xpoy
H|A(F7|H] 40 e 31 e 35 ug/l frse
A 3 °
WHO : ArES HFetd AW F
) gl Azko] =71 Ax A A
i% %_ H]i%}:(ulaﬁ/ﬁ) <50 (,Lg/Q 1 [} ] [e] ]— = ]: fa *10-15
247 SAFES] AHE AT

8. #unZdl

1) Peoples SA, The metabolism of arsenic in man and animals, In: Arsenic industrial, biochemical,

environmental perspectives, p. 125-130 (1983)
2) American Conference of Governmental Industrial Hygienists(ACGIH), Documentation of the Threshold

Limit Values and Biological Exposure Indices, Cincinnati. 2010.

3) Levin-Scherz JK, Patrick JD, Weber FH, et al. Acute arsenic ingestion, Ann Emerg Med
1987;16(6):702-704,
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= o

(Chromite ore processing (Chromate), as Cr)

FE(chrome), 2% Yi(chromium element), T2F < (chromium metal), &4 A2 F

(metallic chromium), 2% E%(chromium powder), Cr

2. B2l stars A

o=

CAS No 7440473 ¥ ATI B O
2o o HAl S0 WA gl SOl
2 X Z 51,990 H| = 7.20
= = A 1903+10T z = A 26420
S 2 & T gle - & 7] 2 1 mHg(616C oA
el g A - = st A -
™ e A s oT s
S o = FAS AR Al Fotztelo] k3 Bl kA gt}

e A% Alsfaol o) o7} agow dusa Agtcleon Wit

S FE(FAAD, EA] wof, Mrel, 3, b=, AvpA|, 2HAA|, 498 S, =54

AFAYY 2% =FYY, s D AR
]
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(2) T4 24T

rlr
52
o
A
Hu
ol
ot
ot
o

1) BEIPI A8 Fol =& AL He] HRsht AnFS dosA
of wEHUe ) T 2HFA HR8t ety

(3) HIA
TARC, ACGIH:= QI7tolA] wiery Bda Ba2Ez] gctn FAstan’”,
(IARC : Group 3, ACGIH : A4)

7. = =7|&

1) 715 =&71%

(8L H 2013) TWA : 0.05 mg/m’ STEL : -
o] =H(TLV; ACGIH, 2011) TWA : 0.05 mg/m’ STEL : -

1) =H(PEL; OSHA, 2012) TWA : - STEL : -

1] =H(REL; NIOSH, 2012) TWA : 0,5 mg/m’ STEL : -

£ HASHOFEL, 2012) TWA : 2 mg/m’ STEL : -
=Q(DFG, 2012) MAK : - PL : -

& X (OEL; JSOH, 2012) TWA : - STEL : -

QAR (ACL;, TAIL=EA] 2012) TWA : - STEL : -
A=A E AR 2011) TWA : 0.5 mg/m’ STEL : -

NN MASN OEZE J|E=HA SO HEE LEV|EYeEE FudtEfu

o oE Hoe ZAMEAZQILICH ($ACGIHE 201EE T2t = 2011 EES 2asiaLct)

0

8.
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i)

1

1) Mancuso TF. 1997b. Chromium as an industrial carcinogen: Part II. Chromium in human tissues, Am ]
Ind Med 31:140-147.

2) Minoia C, Cavalleri A. 1988, Chromium in urine, serum and red blood cells in the biological monitoring
of workers exposed to different chromium valency states. Sci Total Environ 71:323-327.

3) Grant, W. M. Toxicology of the Eye. 2nd ed. Springfield, Illinois: Charles C. Thomas, 1974., p. 290

4) Arena, J.M. and Drew, R.H. (eds.) Poisoning-Toxicology, Symptoms, Treatments, 5th ed. Springfield, IL:
Charles C. Thomas Publisher, 1986., p. 873

5) Waldbott GL; Health Effects of Envir Poll p.201 (1973)

6) American Conference of Governmental Industrial Hygienists, Inc, Documentation of the Threshold Limit
Values and Biological Exposure Indices. 6th ed. Volumes I, 11, 1II. Cincinnati, OH: ACGIH, 1991, p. 313

7) NIOSH. Pocket Guide to Chemical Hazards. 5th Printing/Revision, DHHS (NIOSH) Publ. No. 85-114,
Washington, D.C.: U.S. Dept. of Health and Human Services, NIOSH/Supt. of Documents, GPO, Sept.
1985., p. 83

8) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work),
Available at: http://monographs. iarc.fr/ENG/Classification/ClassificationsGroupOrder, pdf

9) American Conference of Governmental Industrial Hygienists TLVs and BEIs, Threshold Limit Values for

Chemical Substances and Physical Agents and Biological Exposure Indices. Cincinnati, OH, 2008, p. 20
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517t =R -9

Y EElE 91 (23X AR B= JASED
(Coal tar pitch volatiles, as benzene soluble aerosol)

CTVP, A AE tar(crude coal tar), A& E}Z(coal tar), IArE(pixalbol), E}Z(tar), A
ZEFE 3 X (coal tar pitch volatiles), I X|(pitch), ZEFZ I X|(pitch, coal tar), i1 ZEIZT]X]
(coal tar pitch high temp.), YT X](oil pitch), ZEFZ(EH =) (topped coal tar)

2. 22| afalx M3

- CAS No 65996932 B X A CaHm
- B 2R tfREE A, XS A B dhayE, S HAR
2 X 2F 178260 AE - H| Z= 1.271.28 g/em® "
= = X 1002200 AT 2 = A 3423%0T A=
Z 71U 5768 & 71 ™ 1 mHg °J3F 20T)
el g A - = & st A
2 ol & JEHA ¢, (&, 200)
ZELE TXof] g% FV|o= @& 99 phenanthrene, anthracene, pyrene,
7| El carbazole&3} 10%9] T34 BSl4aE xEFelal ¢, 1.4%9] benzolalpyreneS:
gy,

=5 : ®Merck Index, "ACGIH

4, F2 LEE= 3T

A BYNA TS AT, w2 OfABE K, ek Feh2E A AUTY T 5

5. &4 ¥ AL
cBS BBV, 43, & EE 9RE 54y
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STEL :
STEL :
STEL :
STEL :
STEL :
PL :

STEL :
STEL :
STEL :

=1
[

I
[

s

L=
[y

20114

| —
[—

TWA : 0.1 mg/m’

TWA : 0.2 mg/m’
TWA : 0.2 mg/m’
TWA : 0.2 mg/m’
TWA :

TWA :
TWA :
TWA :

SO

, 2013)
ZAPAZQILICEH (%ACGIH

, 2012)

=
L

A -FA) ) 2012)

L4
=
ko3

5HOFL

7=

(5‘6

2(DFG, 2012)
2] ®.(OEL; JSOH, 2012)

=

H

=(TLV; ACGIH, 2011)
=

124 24

0] =1(PEL; OSHA, 2012)

=

0| =X(REL; NIOSH, 2012)
A=A E AR, 2011)
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1

1) Sawicki, E.; Fox, F.T.; Elbert, W.; et al.: Polynuclear Aromatic Hydrocarbon Composition of Air Polluted
by Coal Tar Pitch Fumes, Am, Ind, Hyg. Assoc, J. 23:482-486 (1962)

2) Kotin, P.; Falk, H.L; Mader, P.; Thomas, M.: Aromatic Hydrocarbons, 1. Presence in the Los Angeles
Atmosphere and the Carcinogenicity of Atmospheric Extracts, Arch, Ind, Hyg. Occup. Med, 9:153-163
(1954).

3) Simmers, M.H.: Petroleum Asphalt Inhalation by Mice. Arch, Environ, Health 9:727-734 (1964).

4) Redmond, C.K.; Strobino, B.R.; Cypess, R.H.: Cancer Experience Among Coke By-product Workers. Ann,
N.Y. Acad. Sci, 271:102-115 (1976).

5) Doll, R.: The Causes of Death Among Gas Workers with Special Reference to Cancer of the Lung. Br. J.
Med. 9:180-185 (1952).

6) The Aluminum Association: Mortality of Aluminum Workers, Final unpublished report submitted to NIOSH
(May 1977); cited in reference 18, p. 61.



517t 42X -10

L 33 (Nickel subsulfide, as Ni)

33} YA(nickel monosulfide), HxUZ H¥3}+3l(mononickel monosulfide), &3} U2

(2+ 33t YA(L), nickelous sulfide

2. =8| -2ty g3

- CAS No 16812547 - EXM Y ERAL NS Ni= S
2F 3l A FAFMO AA=A AT FEu Kofo] gl B WA= s
2 Xt 2F 90.77 (ChemIDplus) - H| =
= = H 7977 (ChemIDplus) L2 e A
zi2xs 5 7 ¢
o 3 = =y 5
S
2 3 = o tigh €38% 0.0004g/100ml (18T) HE=R E&4 YASGE| xdHct
< (ChemIDplus)
Et

M .
i
TN

®Merck Index, °ACGIH, “HSDB

D 2HH A A, Ve GF D B GF A=
2) A7|=

3) 72, 21T, wiee, Ay B Ak

1) FAE FHA W AL

e}

4, T2 L EL|= 2 '|(:'-_J_.I\_ Lz 2 3 il_gup:u)l,z)

D SHRIE A Az, 78 g 2 S e A 34
2) A7] Z=(electroplating) &7

3) &< A dH(refining), &3f(smelting), F=(casting) &4
4) 71A7}8(machining), &< A4} (grinding)

5) €4 (welding)

6) HlE]8] A|Z(battery making)

5. &+ ¥ AHES U2 ¥ 1 33E)
CET L AYAR] EEe] diFE2 & 3 24 e
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7. = EI|1E

1) 715 =&71%

(185 2013) TWA : 1 mg/m’ STEL : -
u]=H(TLV; ACGIH, 2011) TWA : 0.1 mg/m’(soluble inorganic compounds STEL : -
0.2 mg/m’(insoluble inorganic compounds)

u|=-(PEL; OSHA, 2012) TWA : - STEL : -
1] =H(REL; NIOSH, 2012) TWA : - STEL : -
S ASHOEL, 2012) TWA : 0.005 mg/m’ (respirable fraction) STEL : -
= Q)(DFG, 2012) MAK : - PL : -

o] ¥(OEL; JSOH, 2012) TWA : - STEL : -
AR (ACL; TA-EA, 2012) TWA : - STEL : -
gehe (AFE] R AR, 2011) TWA : - STEL : -

Y MASY DRYE, JI=dE 59 HE= =EVIEEEIHS FHuHL

}

RE Hes IAMIEYLICE (RACGIHE 2011H T, TIIE= 2011H TS AISIEL )

2) A= ZYEH

H

Rs

8.

doll B= 29 YA =5 SR At AFoA s=e EF 0.14-0.63y g/ °]al, &
% 0.9-3.2 ug/l 3& 1.5-1.6 ug/g.crea. o]},

EHn2s

1) Kirk-Othmer Encyclopedia of Chemical Technology. 4th ed. Volumes 1: New York, NY. John Wiley and

2)
3)

4)

5)

6)

7)

8)

9)

Sons, 1991-Present. pp V17 (92) 18

ATSDR; Toxicological Profile (1988) Available : http://www.atsdr.cdc. gov.,

Veugopal, B, and T.D. Luckey, Metal Toxicity in Mammals, 2. New York: Plenum Press, 1978. pp
291-292

Environmental Health Criteria 108: Nickel. pp. 17-22 (1991) by the International Programme on Chemical
Safety (IPCS) under the joint sponsorship of the United Nations Environment Programme, the International
Labour Organisation and the World Health Organization,

WHO; Environ Health Criteria 108: Nickel, 1991. pp 107

Clayton, G, D. and F. E. Clayton (eds.). Patty's Industrial Hygiene and Toxicology: Volume 2A, 2B, 2C:
Toxicology. 3rd ed. New York: John Wiley Sons, 1981-1982. pp 1829-1834

National Research Council. Drinking Water & Health Volume 1., Washington, DC: National Academy
Press, 1977. pp 288

Friberg, L., Nordberg, G.F., Kessler, E. and Vouk, V.B. (eds). Handbook of the Toxicology of Metals,
2nd ed. Vols 1, II.: Amsterdam: Elsevier Science Publishers B.V., 1986, pp V2 469-473

Chang L'W. (ed.). Toxicology of Metals. Boca Raton, FL: Lewis Publishers, 1996, pp 461

10) Gosselin, R.E., R.P, Smith, H.C. Hodge. Clinical Toxicology of Commercial Products. 5th ed. Baltimore:

Williams and Wilkins, 1984. pp II-145

11) Doull, J., C.D.Klassen, and M.D. Amdur (eds.). Casarett and Doull's Toxicology. 3rd ed., New York:

Macmillan Co., Inc., 1986. pp 266

12) Zenz C., O.B. Dickerson, E.P. Horvath, Occupational Medicine. 3rd ed. St. Louis, MO., 1994, pp 563
13) Sittig M, Handbook of Toxic and Hazardous Chemicals and Carcinogens, 1985. 2nd ed. Park Ridge, NJ:
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ST Ar 2 11
| &3] (Vinyl chloride) J

=2 2o g d(chloroethylene), ZZ 2| El(chloroethene), EZZ0|l(chlorethene), EZH|FZ
(trovidur), o€d H¥%3=(ethylene monochloride), HrxZ=Z Zo|€d (monochloroethylene),
B2 2 2 oHl(monochloro ethene), ¥lo|d ¥3HE WA (vinyl chloride monomer), Hlold &
3}=(vinyl chloride, inhibited)

2. =2| -2ty g3

- CAS No 75014 B A ond

- 2 M FAO] TFAA Z|AolH, 71k “ﬂMWL A ”ﬂioll‘% CHAS] S| 3,000 ppm)
At 26250 (1 ppm = 2.60 mg/m* 20C) | - H| 0.9106 (20C)
= H -153.8T -2 = F 134cC

oM

0

2.15 = 71 ¢ 25530 mmHg (20C)
3t H -77.88TC ONHHAED = db St A 7] 3 4~22% (vol %)

O ro oM Jr HI
N
ue
H

i = 011 100 ml, (£, 200), 718, 4TE, o2, Adstets, WAl =i}
Bofl =0} 9l Aeoli 3.4 ppmol WAl Ax|oln], F7] FollE 3,000 ppmeo]
7| Et HAl<] oﬂz]O]E} glojut S7h EAishs ARl Faukeol dojdth
A d3la U AAStEr A 590] S =7l AL JRAISHT)

detald el e, PVC A9 Alx, %iio}*ﬂ?’*tﬂacﬁ} ﬂl%‘%ﬁin‘“&% B e
- .

cF5 L FdIHEE SOy AGE Sl 55 SEh 2.9 ppmollA] 23,5 ppmZbA| 64]
Hedt wE3A7IH, T IAge] 308 T SUE AFuEe] Bt 42%7F i*-ﬂt}”. 7+
£ &% F4E2 80%0| 08 W oy tREe HS =EEH= o] HojA FaE= 4
F2 Aot FE W SE 0.05-92 mg/kge] TR A FUSHAS wf, 10-208 Fofl F 2
T FEo] ettt mRes Bo F488 nje wdoung Bywx] otk i doiujde
oo A Z=xsle= AS ALgh oF 4o T, YeolE dAde= g AdeA 7000
ppm =% Al 2~2 5A17F & ©A] 0,023%% F4E Ak



s AR @ tiAREY] A AEY RS = AR gol Eaxstw, o, 7F A, I8,
Jejal wp 501]/\15 a2 THEY, Ao A Hinke Fsto] glob dofolut oFol
A HEET. 7l gsh|de F=2 7oA cytochrome P—450 mono—oxygenase©] 2]3}o]
T AL of t‘q°1°l’\*°] Ne SUHAMEES el o] EEES F= It A, 1f, H 5
of F& Bxgith Aol F4E gohde wEA Ayl Bt & gjalEa AR, g
2 2935t J3u|d 9] YA} H 2= mixed—function oxidase®] 2]5}o] AFS}E]o] 2—chloroethylene
oxideZ} I a1, o]Ao] #&A=Z 2-chloroacetaldehyde® W3lsl= AH=Ro|t} o EXLS
glutathione S—transferase®] 2]3}¢] glutathioned} ZA3slo] =4S QA ZHo} Glutathione
A3 A= glutamic acid®} glycine HHo|l Z#A U7t e g dsiu|d o] cysteine ATHY]
7} otAlEslstA Y, ¢ AtslEl & thiodiglycolic acid, S—formyl—methylcysteine, N—acetyl—
S—(2—hydroxyethyl)cysteine 592 FHZ Aoz ujdEHrT AHs: =% A]9= alcohol
dehydrogenase®]| 9&J3lo] AUXE  thAlE¢] 2-chloroethanol, 2-chloroacetaldehyde, 2-—
chloroacetic acid 52 ®A3Itl ©]5 2—chloroacetaldehyder= sulfhydryl”|2} 4§74 Agsl=
2, 2-chloroacetic acide= A9 HEEX] &=t} SHH, oel-20|Lt} phenobarbital 59
barbiturates FoIslH ARESE=7L HE}SHA Hot

A 2 9zy] 0 S5E A3ES 3719 A¥E Foto] iR, AFME =R aS
ESHTS 70%7+ =Tt 2 ujAde] Z2E A AFES thiodiglycolic acido]t}”,
e g B WAL o] Aur,

HIpIE S Fshe dfole vz 257 dsuteol fdEY, 58, &4, 75, ¥ =4
W ol e, szel AZRA Aol S5 v, HE AmAES 14 27 Aol
Hu|Z7}, Clara /xﬂa‘?ﬂ A3 A (endoplasmic reticulum)®?} -8 ZHE <L (free ribosome)] =7}, ¥
3 AN olF, 7 Ao Ite2A] 5 TERME QY Fole dANRaynaud's phenomenon)
T HiE df %12‘117’8> OIEW} S 53] sk || HhRdor LaHe U2 Fa
Bo A BT nnEE wdE FRME RRRELE A, AT, A 249 5o
e AT U AEE TR SUs i ASol: 1EY W ddel 43
(extraventricular systoles), U|FAIZAA] ¥5(vagal beat), é‘,* A=, WA 2} (artrioventicular
block) 52 FAWo] yebd 4= st & o] &t

9o seldol] 3 E 2RAA Haw g z

AP, wES WEE oled FAL AR AYAoE wiE TRAeld 3% whde] 3
FPEITE 2F Hlgoh 220 TRAlA Lebdek? el aashe e AEe] ST g, Al
a0|= Alio] gdstet F4] £ Z = (portal tract), 4, &%
obg, a9l (AEe] Wy Fold olela Aare sl ol

A7 Al A @sh Tt BT ae] 9l -
A= HleE Aol ]0}04 FOsHA EA= @tk @A @F "HEA A9 d=Aohd I AaE
(indocyanine green clearance) Jto] 7 £A4F AL o} AAHS HOlth, FE A A% &dolv; |

A W3 BERE QoL AW AHAF AF o]Ato] AR A

1t

Ll

o
T

SEApe] o 2 vrehdth? @shuld wdol o3t mywiste] Sqolelu & 4 gl Wl )

ﬂ.l
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e @4ol Yehde detHd k' ZEAIAE A 99
A

2o] Fep Aesrt F7ksked, olw Wi

: | ZurstuA
ol et SRANA BHA LAFE ehcta w9
./_,'\_

EFA| E (perifollicular cel)2] 7t F7Fai7u, 20|24 A S (goiter) 50 LERRLTE,
%Ei =EHe Bfode SFAABA dAEE = ‘/PE‘re = STk 500 ppm ko] HeiH|do]
SAIZE &% =2 ARSI AARSl ool fI%ler, 20,000 ppme] HIHIEE 5& F

Belo] Eajact AUAES By

L} &<l 8}1:4 647124 ;wﬂo] UrEPUrD% w7t gt Alg
° sho] fHrE WaE 99tk

r}d' P

1) 2tk

getld g ZEANA 2 v 2 715 olgado] £3] wAE 7he Afsh, gy,
Baw GAT 59 BUG 452 AN adSe] WAEL WACE 2} /% @Ak 4 ol4
AL HIA A Uehbs daelth 7k Zlsel ool gl ASolE, = dallAl 2t B
o Hg3pt &
J

7
THE = 497 ok, =25 gafollA IF Al2e] Weh= vlershARt, 1he| Al
= *1]5594 gstet 3 ﬁ%@r Y ade Hdrh EsAle A (peliosis hepatitis) Ut ZHA]
50

2) 35717
PVC 5% 34 ZEANA 1 7150 Akt SErwe] UehiAL, §3 X4 A4 ulop
s WEph SelEy]w Stk PVC $48 hRE SEAeld PV $4o] og duFe] s 4

P SIE, F2 BAHE A EYE A/ Senphysena), SEF(respiratory volume)3F HEY
Ak 9 o|ARBIEA OfF A, Al

ol

-

(vital capacity) &4, &8 HH(respiratory insufficiency),
of W 493} T3 X-4 AL 4] Ws} sFee Sl

FEAYNAE B =AY FHiego] AskE Aol WEESGSH, A HH(seminferous
tubule) @] &4t JEA|EZ(spermatocyte) o] 1A Fo| FAEUT, ofn] AF= A AF=F A
T S7FEol £, AES 5o, I A7)oA = &R ossification) 7t A AW AL, HEEREY
Foldol(crown—rump length)7} E3en, 259 AX(spur)o] UM E, - A%F
(microphthalmia)®} F-QF<(anophthalmia)¢] BFAE I EolY &&, BE Y¢F, ML)
WE = A 7F A, v 5o A sk detHIE es ZEARY "o tigt Al
SERATHA GALo| A GAA] o] o] RIETt F71ekelet, 5789 APAE] widE TREY g
oA txud BluPE o, ouidls AMA ool FUIekTE. 53] LEZHolH Z¢
oA BAHoR 7 2 218 Ryt E, dsud g e RS
Az 718oF S4k&o] F718kele HH 9 A7ls =2 e et Ao o
dof k&% ZEAE gzl HlsiA dy o] A7)l "HojA|aL, ool o] WA rleol At &
o] H3} AFto] 77% o wgrttn WaE QoY

N



4) 2187

ol o] et WHeH A BY @7 A B9 AAA oldado] BEE|E shglon, W
o] A, &X9 Purkinje AM|EZZO WA, FH A9 Tt

Ashulg HgF ZEANA =& AR 1-2do] At thSRE AT faFo] A, o] A
T T2 Ubues S ol @4, &7 Zl‘;}"‘«] Bolls, 1Eal &3 T uR = F7ket
57174 A" solth. Adx &8iFol AME AR tiiZoe] #olle Aol & = 1‘:}57‘
of ¥t A771e] b4 Eoe] ®He] 477 tleer AZHEHY Adz &eiFe] e &7 P
A LeRoem Hth oA yehu= &l W, SUis v ms
joint) o] ZtAo] Hojx|aL HA R L7} B3tE e A sol wEE7|= gk &9 aél?ﬂﬂﬂ LFERL
=, @HEFARINA E WA o] FolAal, I YR AFIE wel= o] YET|E gt

A hZ S35 (acro—osteolysis) 0|t} 712k Wik A&

Aol yUehtsd], 2 EF5x Hards sl 9@ Zaaohs A4 (sacroiliac
joint), W7kt W, theE, I 3}9}' SollA ole} vt A4e] WEET| = gt ATE &85
< Folie dAo] Ut tho] 2 dddnt dRoA = whEFol Ui = Sl

6) 7|Et

gofulde] w=ZE ZEAL HeEAe] sk ¥F we] MA (circulating immune
complex) 9] o] F7HATH 53] oy nEER =FH AbgelA & UEhm, 1gGo SV &
Qrolet, ol WY, VT BaAF, WA 229 $F Ia AF T &9 B, AU
%F(scleroderma—like) ¥+ W3} =& EXs5lo] ‘J3H]d H(vinyl chloride disease) o]z}il HE

D b B8 U WA B3 WY e 3y 228 eryoglobulin ] o] Z7EH:
v S2AIAE B AlZo FAY HYsmEdds, e EEY
Uepdet, wEOsh BaEE sy, Seld el 24shy ws

ZEQAE §9, ZymbalXle(Zymbal gland carcinoma), AlO}A|3EZ(nephroblastoma), 7+e] &
8-F, Al obA|3EE(neuroblastoma), A §FF(forestomach papilloma), =+A|3ZF(acanthoma),

EYA HE9(alveogenic lung tumor), H 9 A1&(pulmonary adenoma), LIl A|7]|3X] ) 3E
X% (bronchioloalveolar adenoma) 59| EHE0] Aottt Asin|dLe ALt dish 2t &4
2 A5 Aok d3Eld S FASE ZEAA 1He] E@aFo] &3] ASh=H|, °]
FTEE W =7 “11301] o] @ 3o st ASole A dIHdol =EHUS 7t
5 3k, 7kl FogEo] o3t APl 197490 AS BuEHAL, o] Foo| FAS

SUE, BT AZUL, W 2P W 0EY U )

59l ool yehARt, 1 f&o] dAsHA= ¥tk A%t
i

¢
=
vl RHkeEE uole AT oleloll = HrSHportal fibrosis)2t ZHY e 2 H

4

OZi
o\
=
o
il

l‘_\.i —Il
N
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ol A7171= ot 1 9o FFAEA, EFVIA, HE B 28V FFSE FsHAl SR

d2-F(angiosarcoma), HAF, &

’

o} Zo] Z A7it}k (IARC : 1, ACGIH : Al)
7. = E7|E
) 715 ==71&

S (g EH 2013) TWA : 1 ppm

0] =X(TLV ACGIH, 1999) TWA : 1 ppm

u]=+(PEL; OSHA, 1999) TWA : 1 ppm STEL : 5 ppm

2 9€1(1999) TWA * 1 ppm STEL(15%) : 5 ppm (¥]%)
22 (1999) #HE5E 2 ppm 6.5 mg/m’

(2) AE3A nygEd : A7 Qe

M
ra

i)

1]

1) Krajewski, J.; Dobecki, M.; Gromiec, ]J.: Retention of Vinyl Chloride in the Human Lung. Br, J. Ind.
Med. 37:373-374 (1980)

2) Watanabe, P.G,; McGowan, G.R; Gehring, P]J.: Fate of 14C-Vinyl Chloride After a Single Oral
Administration in Rats. Toxicol. Appl. Pharmacol. 36:339-352 (1976)

3) Hefner, Jr., R.E.; Watanabe, P.G.; Gehring, P.J.: Percutaneous Absorption of Vinyl Chloride. Toxicol,
Appl. Pharmacol. 34:529-532 (1975)

4) Butcher, A; Bolt, H.M.; Kappus, H.; et al.: Tissue Distribution of 1,2-14C-Vinyl Chloride in the Rat. Int,
Arch, Occup, Environ, Health 39:27-32 (1977)

5) Bolt, H.M.; Kappus, H.; Buchter, A; et al.: Disposition of 1,2-14C-Vinyl Chloride in the Rat. Arch,
Toxicol. 35:164-163 (1976)

6) Muller, G.; Norpoth, K.; Kusters, E.; et al.: Determination of Thiodiglycolic Acid in Urine Specimens of
Vinyl Chloride Exposed Workers, Int, Arch, Occup. Environ, Health 41:199-205 (1978)

7) Laplanche, A.; Clavel, F.; Contassot, J.C.; et al.: Exposure to Vinyl Chloride Monomer, Report on a
Cohort Study, Br, J. Ind. Med, 44:711-715 (1987)

8) Suciu, 1.; Prodan, L; Ilea, E.; et al.: Clinical Manifestations in Vinyl Chloride Poisoning. Ann, N.Y. Acad.
Sci. 246:53-69 (1975)

9) Danziger, H.: Accidental Poisoning by Vinyl Chloride. Report of Two Cases. Can, Med. Assoc. J. 82:828
(1960).

10) Veltman, G.; Lange, C.E.; Juhe, S.; et al.: Clinical Manifestations and Course of Vinyl Chloride Disease,
Ann, NY. Acad, Sci, 246:6-17 (1975)

11) Walker, A.E.: Clinical Aspects of Vinyl Chloride Disease: Skin, Proc, R, Soc. Med, 69:286-289 (1976)

12) IARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man, Geneva: World
Health Organization, International Agency for Research on Cancer, 1972-PRESENT. (Multivolume work).
Available at: http://monographs.iarc. fr/index. php p. V7 303 (1974)

13) International Labour Office. Encyclopaedia of Occupational Health and Safety. 4th edition, Volumes 1-4
1998. Geneva, Switzerland: International Labour Office, 1998., p. 104.245



14) Budavari, S. (ed.). The Merck Index - Encyclopedia of Chemicals, Drugs and Biologicals. Rahway, NJ:
Merck and Co., Inc., 1989., p. 1572

15) Patty, F.A; Yant, W.P; Waite, CP.: Acute Response of Guinea Pigs to Vapors of Some New
Commercial Organic Compounds. V. Vinyl Chloride. Public Health Rep. 45:1963-1971 (1930)

16) Fujisawa K; Japanese Journal of Traumatology and Occupational Medicine 36 (5): 366-73 (1988)

17) PURCHASE I HF ET AL; MUTAT RES 57 (3): 325 (1978)

18) Makarov IA et al; Gig Tr Prof Zabol 3: 22-7 (1984)

19) Wilson, R.H.; McCormick, W.E.; Tatum, C.F.; Creech, J.L.: Occupational Acroosteolysis: Report of 31
Cases, JAMA 201(8):577-581 (1967)

20) Harris, D.K.; Adams, W.G.F.: Acroosteolysis Occurring in Men Engaged in the Polymerization of Vinyl
Chloride, Br, Med. J. 3(567):712-714 (abstract) (1967)

21) Juhe, S.; lange, C.E.; Stein, G.; Veltman, G. Concerning the So-Called Vinyl Chloride Disease, Dtsch.
Med, Wochenschr, 98:2034-2037 (German) (1973)

22) Creech, J.L.; Johnson, M.N.: Angiosarcoma of Liver in the Manufacture of Polyvinyl Chloride. J. Occup.
Med. 16(3):150-151 (1974)
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Si7HHAFERI—12

{

Wl 2 E g|ZZd}o| = (Benzotrichloride)

1. 2o
HxEdolZre|e, HIREHS =, HAl ECZRarE -},
(benzene trichloromethyl—alpha alpha alpha—trichlorotoluene),

?—El]_—‘\—j:l—5
Al

LT E T
A3}=(benzenyl

chloride), WAIY Ez¥3}E(benzenyl trichloride), WA Y Y H3-=E(benzylidyne chloride), W32l
ET¥3}E(benzyl trichloride), H|YdE 223X E (phenylchloroform), HYEZ S ZZHE
(phenyltrichloromethane), Z%d E#d3}=(toluene trichloride), EFST=Z=ZHE HA
(trichloromethyl benzene), 1-Eg|ZZ=Zv|d WA (1-trichloromethyl benzene), ET|EZ 244
W e (trichlorophenylmethane)
2. 22| -3 43
cl \p cl
CAS No 98077 XA 2 TRAL GHC é
Do Y U e f4 o
2 X1 2 19547 HI = 1.3756 (20C)
= = 3 -5.0T 2 = A 2208T (760 mHg)
=79 E 677 = 7] & 0.2 tor 200)
el 3 F 9r.22T = & ot A
2 3 = 2o tigt §3le= 0.05 g/t 2A Eo A9 °H7P A et F me= 84
= WA, oE =, oerE, §7]8A4 Fol Sl
g TS B Gl ol ebgd el Al SRl B Reld A%
B3 =|o] benzoic acide} gire =z FH°

=X : the Merk index

3. WM U 8x

Aol F4Al, dm, ghE, ooFE Sof Alg

. FE 25 3

WA Aol o §El= A AAke] SR AR ER FaHFEHS dshilzd, dast &
2ol Az A
5. &% % At

Fo wE ARE 557, AT, URAE £ AEoth AYHOR REEHE P9k T2 GHof
R S0l FUARA AGEE A9t 58715 B8] F4Eh 2047 forEo] Folstn &
A3 AgoA o)Al vhxete] F7L WHE T ATl AT Wzoldold 3 ¥ o B
af=lof vhAte 2 Hajgo] whaiArt.

Si7teEZE |



wobde MzEIRo|zol 4 Fad AgdFelr. FEARNAT T4 Aol oaA
Wmol A Ao EWit FRAAA AAE, 280 A dFo] WAl wRo| mxo
o) 2 B 359 49 QG|

(3) A
(IARC : 2A, ACGIH : A2),
7. = EI|1E

D 7% =271%

S (-8 =T E 2013) TWA : - STEL : 0.1 ppm
o] =H(TLV; ACGIH, 2011) TWA : - STEL : 0.1 ppm
u|=H(PEL; OSHA, 2012) TWA : - STEL : -

0| =X(REL; NIOSH, 2012) TWA : - STEL : -

8. JTHOEL, 2012) - STEL : -
E=Q(DFG, 2012) MAK : - PL : -

Q] B (OEL; JSOH, 2012) TWA : ppm ( mg/m’) STEL : -

I (ACL; & *gl:EH 2012) TWA : 0,05 ppm ( mg/nr) STEL : -
2= (AFE AR, 2011) TWA : 0,012 ppm ( mg/m’) STEL : -
YA, dAEY DREUN, J|=dE 59 HEe &5V IEEeHE gLt
oE HrE RAMEAEQILICE (ACCGIHE 2011ETEH TIRIC = 2011EATES R 15tA&LCH)

(2) AESE 2yHdy @ 27 g

M0

8.

rar

i)

1) ACGIH. Documentation of the TLV's and BEIl's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

2) Toxnet available at http://toxnet.nlm.nih.gov

3) ATSDR; Toxicological Profile (1995) Available : http://www.atsdr,cdc. gov/
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>

O.
o
Ml

S| 7tCH Ak

1-13
L A (Asbestos, chrysotile) J

1. oII:l}J&-II ngl

AHe 37| T2 AEFY(Chrysotile; A H) 7} 4] E(Amphibole; ZH414]) AHFE RS 4= Qlom,
?Elq%(Amphlbole,—]'ﬁ@,) AHFo= ofHALOIE(Amosite; 24 H), I ZA|ZEE}0|E(Crocidolite; 4]
SFEu]gto] E(Anthophyllite), EF|Xelo]E(Tremolite; F2H4d4]), 28]al HE|-elo]|E(Actinolite;
% 7] A)Eo| 23E Al AHERI(Serpentine; AREA]) o= | AEFYA(Chrysotile; ¥4 H) o] &3},
A2 S A B S 6w, AuwY A4 ey £ oW, Aund F1%
oF whg 4i sWom Aupd JRA AWAL ‘034 2w, ‘06d 5%, ‘07d 29om wiwgl

o
rﬂ
NI

Wb, B, ohEAl, gRREA, WokmAl, FRAA, ofnA, SHA. FUA 5o §
BRI AREE ATATE AL UL AS A WHT ek 4ol Axe] slofdiz 94;
ohE YRSk EFTHE WY, TR el AMAEL FA WA A=AL 1YL v 2y
A F2 2AZE Rk HRAES Mg Al ASEE HRAES A2m, AAss 2y 2eln T

WAT BAE giotel MAE AL HollAL Hak WA mzE 4 am AR a
o)

Sol AFEE A, HESAGIDE ABSE ASA SAFAA REAE 2R, Aol A}
d Astae] 2Este 29, AEFW, 59 %

2ot A AN AFs=
At A, AW g A SA

o
%, 23 AuAR A 2Rsks 7

X

=]

o

o

2

o

EIL

[>

[2

z

ol

3

i:
2;&-1}0101*_\;1::24, %Nénﬂo

3. F2 k&R 2
- A, A AAA, QB WA, FakE
- Betay A, SeolE, HUNE
- HEAE, SRR, Hud
- SQlEe} SaAE, AEA AolY
- kA A=Y, A AzBA
- 2AAFOIN BFOR AUY HY
LRI EE DI SEREREE
- YT Aol FRE AU HA 2
- g e AFsA AUAES A9, s, Bsks 9%
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Y4 A9, A HelAA, nuy Wdaeks, WEgNAZ, Holy Y, §8%

()

I

EPA : A, NTP : K, IARC : 1, MAK : 1, ACGIH : Al, OSHA : X, NIOSH : X

s ’

6. ==7|E

S (IR EFH 2013) TWA : 0.1 7}/cm? STEL : -
u|=H(TLV; ACGIH, 2011) TWA : 0.1 f/cc, respirable fibers STEL : -
u|=-(PEL; OSHA, 2012) TWA : 0.1 fiber/cn?®, 30 min STEL : -
u]=H(REL; NIOSH, 2012) TWA : 0.1 f/cc STEL : -
£ HAIHOEL, 2012) TWA : - STEL : -
= Q(DFG, 2012) MAK : 0.25 f/cc PL : -

2] B(OFEL; JSOH, 2012) TWA : 2f/cc STEL : -
A E(ACL;, TAI=FA], 2012) TWA : - STEL : -
A=A B AR 2011) TWA : - STEL : -

1
2)

3)

4)

5)

0)

7)

8)

9)

wER SRR W BN wEIE =BT A010445
WAL 98 AFAOPHE AT S AR AN, A 9] oyt A DR HE S B Y

QJoIstal, At AFTEIA. AL, 1996.

2|
Sttt A EAATA. A Ao W A AR A 97-12-24, 1997
A BT ARAATY, A ATAR B et 4w 2 AQuwy A% 5
A E A A AuuRtE A7 989-10, 1998,

American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biological

Exposure Indeces 1999.

Banks D. Occupational Medicine: State of the Art Reviews, The Miniong Industry, Philadelphia: Hanley &
Belfus, Inc,, 1993,

Beckett Ws, Bascom R. Occupational Medicine: State of the Art Reviews, Occupational Lung Disease.
Philadelphia: Hanley & Belfus, Inc., 1992,

Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, et al. Harrison's Principles of Internal Medicine, 14th
ed. New York: McGraw-Hill, 1998,

10) Greenberg MI, Hamilton RJ, Phillips SD. Occupational, Industrial, and Environmental Toxicology. St.

Louis: Mosby-Year Book, Inc., 471-488, 1997.

11) Harber P, Balmes JR. Occupational Medicine: State of the Art Reviews, Prevention of Pulmonary Disease

in the Workplace. Philadelphia: Hanley & Belfus, Inc., 1991.

12) Haber P, Schenker MB, Balmes JR. Occupational and Environmental Respiratory Disease. St. Louis :

Mosby-Year Book, Inc., 1996,



13) International Labour Office. Guidelines for the Use of ILO International Classification of Radiographs of
Pneumoconiosis, Geneva, 1980,

14) Ladou J. Occupational and Environmental Medicine, 2nd ed. Stamford: Appleton & Lange, 1997,

15) McCunney RJ, Brandt-Rauf PW. A Practical Approach to Occupational and Environmental Medicine, 2nd
ed. Boston: Little, Brown and Company, 145-165, 1994,

16) Rosenstock L, Cullen M. Textbook of Clinical Occupational and Environmental Medicine. Philadelphia:
W.B.Saunders Co., 1994,

17) World Health Organization. Early Detection of Occupational Diseases. Geneva: 1986,

18) World Health Organization. Environmental Health Criteria.

19) Zenz C, Dickerson OB, Horvath EP, Occupational Medicine 3rd ed.. St. Louis : Mosby-Year Book, Inc.,
1994.
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g egu|AE
(FEA 249, 0il mist, mineral)

heavy mineral oil mist, paraffin oil mist, white mineral oil mist,

mineral oil

S A Xl
-1 o=

liquid petrolatum, USP

8012-95-1

Al

X

I' CnH2n+2(n2 16)

1z

sal0] §4 ofRjo]ni,

wAlel kol ek

E

(20°C, E=1) 0.875-0.059°

(760 mmHg) 360C*¢

~Nor

(20C) -

~
(=]

18
-

X 19 i O

JH oM &

O o oM Jr HI

=

1

oﬂ =1

B

iy
il
g o

HU

, THZ, o|Fefeta ot

N

Et

“the Merk i

M
_‘>|_|

X
(=]

e

ol
o

2 A5 A%

Qo M Ay

4

N

]

214 #|H(lipid pneumonia)©] Hil

(/)V]\

-

T, 232 AdHer F4dn

ol 1197}t o wAE gl
F 8 ¥ 7kx o A,

1
[€)

W 7% 7haet 7

2871889 | 581



(2) T4 24T

A4 TRy mge o2 ol ZulE So| e HuSo] iy, HARge] =2H 7
AFoNA 6 Aldle] 14K (squamous cell carcinoma)Z} 1 AFH|9] 4-5FE(papilloma)o] 2iE| ek,

2) 2SI

He| st A= A AdFH Al AAN R, B8, SubE, A3k AlF fgavE BaEQla,
protein—loosing enteropathyl} z|HHe] Zato g Mztelo] At FFE Qo)A 9T <

o] Zu} Wayo] wHaE gt

3) Hl=7 |

4) SE7|A
Hae] B Bugt A75o] gk M

5) 7|E}
AT FLaAe} vlElY] D 59 B2 wele & oY, ATE Soj® Almyl &AL Aol
A AzzEEuEZT 284 Asto] Wit

==
IARC — 1 : Z QAR o2 vdd ed(@)s, 18h), 3 @ 2 A" vdd 29)
ACGIH — A2 @ & AAIEA] &2 vdlg 29, A4 & AAE vz o

7. = E7|&

1) 7% =271%

BHH(A- g E 2013) TWA : - STEL : -

0| =X(TLV; ACGIH, 2011) TWA : 5 mg/m' (& AAE vjdg 24) STEL : -
u|=(PEL; OSHA, 2012) TWA : 5 mg/m’ STEL : -

1] =-(REL; NIOSH, 2012) TWA : 5 mg/m’ STEL : 10 mg/m’
S AGHOEL, 2012) TWA : - STEL : -

£ A(DFG, 2012) MAK : - PL : -

9] E(OEL; JSOH, 2012) TWA : - STEL : -

& E(ACL; ﬁxﬂii/g, 2012)  TWA : - STEL : -
ATH=AS| = AR 2011) TWA : 5 mg/m’ STEL : -

o — = I:|'.

*LORM MAISN mBZA 7|2 Sof Hel LE7|EHBE AL
* mE s RARAEQLICE (RACGIHE 2011EH, L2tEs 201EBS & nsigaLI))

(2) ABSH BUHY: A= 9
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8.

M
ral

i)

1

1) Gilman, A, G., L. S. Goodman, and A, Gilman, (eds.). Goodman and Gilman's The Pharmacological
Basis of Therapeutics, 6th ed, New York: Macmillan Publishing Co., Inc. p 1009 (1980)

2) TARC. Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 33 (1984)

3) Greaves IA, Elsen EA, Smith TJ et al., Respiratory health of automobile workers exposed to
metal-working fluid aerosols: respiratory symptoms, Am J Ind Med. 1997;32(5);450-459.

4) Kriebel D, Sama SR, Woskie S et al., A field investigation of the acute repiratory effects of metal
working fluids, T Effects of aerosol exposures, Am J Ind Med, 1997;31(6):156-166.

5) Kennedy SM, Greaves IA, Kriebel D et al., Acute pulmonary responses among automobile workers
exposed aerosols of machining fluids, Am J Ind Med. 1989;15(6):627-641,

6) Ameille J] Wild P, Choudat D et al,, Respiratory symptoms, ventilatory impairment and bronchial reactivity
in oil mist-exposed autobobile workers Am J Ind Med. 1995;27(2):247-256.

7) Eisen EA, Smith TJ, Krieble D et al,, Repiratory health of automonile workers and exposed to
metal-working fluid aerosols: lung spirometry., Am J Ind Med. 2001;39(5):443-53.

8) Eckert H, Kandt D. Morphologische veranderungen bei experimenteller lipoidpneumonie, Z Erkr
Atmungsorgane 1975;142(1):59-67.

9) Hodgson G, Cutaneous hazards of lubricants, Ind Med, 1970;39:68-73,

10) Mastromatteo E. Cutting oils and squamous cell carcinoma. Part [ Incidence in patient with a report of
six cases, Br J Ind Med, 1955;12:240-243,

11) Ellenhorn, M.J. and D.G. Barceloux. Medical Toxicology - Diagnosis and Treatment of Human
Poisoning. New York, NY: Elsevier Science Publishing Co., Inc. p. 542 (1988)

12) Kinnear J, Rogers J, Finn OA et al., Dermatoses in jute workers, Br J Ind Med. 1955;12:36-42.

13) Moss E, Scott TS, Atherly GC. Mortality of newspaper workers from lung cancer and bronchiolitis, Br ]
Ind Med. 1972;29:1-14.

14) Zao Y, Krishnadasan A, Kennedy N et al,, Estimated effects of solvents and mineral oils on cancer
incidence and mortality in a cohort of aerospace workers., Am J Ind Med. 2005;48(4):249-58.

15) USP Convention. USPDI-Dryg Information for the Health Care Professional, 14th ed. Volume 1.
Rockville, MD: United States Pharmacopeial Convention, Inc., (Plus Updates) p. 1706 (1994)

16) McEvoy, G.K. (ed.). American Hospital Formulary Service-Drug Information 94, Bethesda, MD: American
Society of Hospital Pharmacists, Inc. (Plus Supplements) p. 1885 (1994)

17) Mackerer CR, Griffis LC, Grobowski JS et al., Petroleum mineral oil refining and evaluation of cancer
risk. Appl Occup Environ Hyg 2003;18:890-901.

18) Savitz DA. Epidemiologic evidence on the carcinogenicity of metal working fluids. Appl Occup Environ
Hyg 2003;18:902-912,

19) TARC, Monographs on the Evaluation of the Carcinogenic Risk of Chemicals to Man. Vol 100F (2012)
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BA (Grain dust)
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== 21l T e lesE S H7lsol gt
oly
=

, A Be gEEY] HA, /7] 548 2 S5
(organic toxic dust syndrome, OTDS) solth, 7] 54 &% S5 F& 210 =234 3%
o] Hax(mycotoxin) @} TIHIA] At W=4x(endotoxin)of ofs AYTCIL A A Qlom, =2
LE 5 6-8 ARt $RE 503 AR A4S BY ¢ U &, 4, oF, 45F, BEE, 1E,
713, 293 W2 &L (shortness of breath)& AT 4= Qlon HF =Y AL x&H 4=

]
bacteria® k=== 23] WA= HH H &3 (farmer's lung disease)? A7)

g AT ol
Ak %, AuHOoR HN HAB| HmH B HmoA wEAoR wIHo] why fobE 3
soz wste o Wl 571 B B4 FF2e 294 vk

WAAHOR 2B FAlo wEE A4S WA JBGold utgAe | Az wAT 5 ek
WA 7B Ge] B G4 F Y ol BT 4 UAT 998 % s BE 1049 o4 2
nEk & oubgelth g WA VIR W4 9w A ge) whale] Fash 2rbHel(additive)
sgaclolt, wAHOR waHl TaAA e A% FEVIS) gavi AES 25l 14
A Rk Og BtEYEAS Bt S0 ogHoR Ego| Het
5. Yz

T8 A FF2 TF7] Aot 8ok AP WA, A wWEE, 34 @ S5<H(acute
o

o
febrile syndromes), H|E0|4 7|% #|4f(non—specific airway obstruction), Tt 7|TA|g 9 H|Fgo|c},

6. ==7|&

(LGB 5 2013) TWA : 4 mg/m'(FEZD), 0.5 mg/m'(GFEEA, A4

u]=X(TLV; ACGIH, 2011) TWA © 4 mg/m*(F27)

7120 2A - & 1R 9 AV A, 71HAE S, U8 Hrle #3ae vHesAdE F
2357 98 A4,

u|=H(PEL; OSHA, 2012) TWA : 10 mg/m’

u|=H(REL; NIOSH, 2012) TWA : 4 mg/m’

£ ASHOEL, 2012) TWA : 0.01 ppm (0.095 mg/m’)

E2(DFG, 2012) MAK : 0.01 ppm (0.094 mg/m’)

Q] E(OEL; JSOH, 2012) TWA : -

AMH(ACL;, TAL-FA], 2012)  TWA : -

AHE (AR AR, 2011) TWA : 2 mg/m’

*

2y, dalsd, TRA, JI=dA 59 HE= LEVIEERRE b=,
*RE Hes ZMEEYLCE (RACGIHE= 2011EATE, EtE= 2011HEE HustRELICE)

*



LS 49 AR RET)E REFIA AJ2010-4435

S EEE. AAd H1A AEEEAL

- 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.

* Rosenstock L et al. Clinical occupational and environmental medicine, 2nd edition. Elsevier Inc. printed in
China.

+ Chan-Yeung M, Enarson DA, Kennedy SM. State of art-the impact of grain dust on respiratory health. Am
Rev Respir Dis 1992;145:476-87,

+ Anto JM, Sunyer J, Rodriguez-Roisin R, et al. Community outbreaks of asthma associated with inhalation of
soybean dust. N Engl ] Med 1989;320:1097-102.

+ Smith TA, Lumley KPS, Work-related asthma in a population exposed to grain, flour and other ingredient
dusts, Occup Med 1996;46:37-40.

+ James AL, Zimmerman MJ, Ee H, et al. Exposure to grain dust and changes in lung function. Br J Ind
Med 1990;47:466-72,

+ Kline J, Jagielo PJ, Watt JL, Schwartz DA. Bronchial hyperreactivity is associated with enhanced grain
dust-induced airflow obstruction, J Appl Physiol 2000;89:1172-8.

*Huy T, De Schipper K, Chan-Yeung M, Kennedy SM. Grain dust and lung function-dose-response
relationship. Am Rev Respir Dis 1991; 144:1314-21.
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=3-2
L FEA £4 (Mineral dust) J

1, s M

Ho] 2Akgo R gt FA7A AGEHI Qlrk Al S =
o A= Al FEd EeRe ch
4 9 O sjkE, HEE, vhE, 74 Tl Sk 2R A5 e 23D Sl
olsto] WA, fHFS AAY feltites Sdste sk AHSer, fEatate] FH 2
Ay FELS A9 tridymite, cristobolite S©|T},

3tH, 2 2 AYE $a2dAA s 929 2,417, ‘939 1,8029, ‘949 1,380, ‘959 1,302
, ‘964 1,106%o|em, HHE QA= ‘94 6267, ‘95 5337, ‘964 366HoZ HA}

Al e

ks

- AR Blo] WSS 9T AW AFSL AF, TAAIY, 1¥, §¥ £ AX
Az, FREY A2 R AIY 5

- i 1 sRkEY Bxlo] WASH: dF ¢ FUAE, UR0E A= @ AN 5

~ ABREE BAlo] WAISHE 9% 1 A, AU Held, SR, FAdEE H

- EREAe] WASE 9% 1 B, BATRE EE 846 BAHE DRASS S50 U
ARTHE oE BgELle] mEE

wEe 22 5EYS FHA olRoldth BE AU AAL 53
2 53 S9ol Yol A 2-3%U Bk Uolurh w=F:ao] Wk

de W, 23 5o HAZo] & el Aol el AFste 24 &

o
2
lo

o|N

N

S

i



23 9d AEFE F9S v T2 A o BAE T AAs
d

o
= =
o o <do] HhEEHA Adolzt E= 4l vkEo] FAEY o= dtE FEVE F9

freatate]l # oA AZE syjshs 582 sty o] 582 AR #HH| ¥ =
o2 BN, A FulE)at 3154 Q1A (polyvinylpyrrolidine N-oxide)7} &A1& off &=o]2
T AUTE A oA dofd AAFAQ HaAg (S et dehilor XS e 2D Y
kel e diole mapFolx] otk #HAZ ZhFEo] Qe EXE HiE ZAQ dupdoldoew

SuteA] ghom Hxlo] ot &AL Hoh WE AupAA|T
A Z WA ol 29lo] AgHad] A aolyt AYHel flom TG 5 gk, A
L oRRY 2 (RAFFS SRV BALS AT o] AFT S Yt

1
LAY AS 27o] 05-5 mAsY EAlolth AW Bu o] HaAAASE ZLol7t 5

4}, B20] FEEA 8L £ B o] Sl B
A9 5E7} 5S4 S8EE ), AUEAREHY0] A5R AvEe f9g0] £ A
o BAY FYF WAV deh), AAAEE A mF AEIt FABSE ST AR
53l 5Fo] Webd, o W o] B FASH Hrh), A%, ATAL 2 Al
QA ol B71A AT BT L §
T3 AuE adlels Bxle] EH
o} SFA(HREE % Aok, Ao
AQle] wreh thED o B Hzo
5, Sk A7) Al oste] o] ol

).

) 4, 7o) anetd Tz JEREY e S

e wAth), dxe] WAL Y, v ot F

oh), £xlo] AsCdolHm, HaEel we] qaxme] ojste] o|olArt) $le}
A

1
de AR Ee] ojat Tl dAdEe] Tt welxtg, UM 24, 4

rlo
fo
o
o
10
%

5. A2z
Foge waAson waE A $do] AvE FAbo] Uehbx] gkt dig wEE A 15-20
o] Aufof FRUAAAIA olu] ol olAbado] etk Ty AW, Arbded A, 44
1

z70lle diFd S480l glew, FRAMIdAlA gt 2do
Yeh g 4
A3 AX AL oFett,

R PSS 20-45W7F 30%°]5te] TR &
22 el 244y WHe war oy A4e
o fHSS F2 gAYl A A 53 (progreesive massive fibrosis)E 5HSH
wak wadel SHYY Hesh ABEd,

7} 9= (accelerated silicosis)2 5—-1587F 40-80%2%] AYgo| TG=H EXLS S Qste] ¥y

shiot], 72 ulFgol AUastel AAYY PUe Hal
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FA FAFES DEES] FAb] =EFo] 1-31 Yo EFHAOR AT AER wEdA st

FEgH ulE s|He] wE 4 Fuko] Uehdth FRehun Aelerel 7t
Uehtbn, SERA e WO AT A 1-39 oluje] dojudtt AFA
z SESED)O] ATH A/ 2P sprus B e

—]A_ 9

2l %

o FEHAAAANA £E2e S9o] AFel] Uehtn] ol HAHo R dusu ol
o}

:‘53_‘?

Lo

LR el s S o] tehA shsdl 1 olgts tiARe 2hgo] AF

oM dojitr] wiZoltt.

|
Bt E3 e JZE Adigt A¥sks &3ttt
o] eEE IEAs 29 B fATolh. 53] Aol A el A2 ddlo] <
Al k= SAL = dem HE 504 o] UEhdtt 1SS AulS S 2 devle
ok axqlofef, Aol tigt o] WolA|aL AR, BIY vho|Htg|olrt 2ol £AI7F HaL Slth
ool =E2HAY S-S d2 SEARIAA o]l HAT 5 9lon, FAR AN 53] A
shepal Halwar glont #HoF vy digh 24l S7= fitt
19699 = AFAPAEAAT0] b A H o A Ab ZHA]

Zl

7ol 2ol Aghstel AslEe] Aol WSS AAA7|nA} Stk EH o] A vhd Az 3

B AAES o 18 Al 674 ool FRHAMAAE AXst, v 3

Wstolet, Lt o] AL PRE| AR AvE WAL Pkt AupHoR LX) Raigtt,
ey BAoR A% Az gEEdL AANAEe A Pwe Seltetel 4

Folt}), Z1FCAG sl 2 o) & o|ct)

o =R} sz wey gavt delow AT

of AAUFANES Lo AITh), W U4 7 TBAAE, ]

Eok WA Ble] ofF AnET ol @ AWe sy A,

F

N g
HAdfohs, dHETdWES, dold HY, §5F(sarcoidosis), Sobg, 54 #HA

S84 #4848, ohdAd ARz, vvbd wdReks, "xdedS, dold Heh #5F
(sarcoidosis), SobF, ¥4 #H4d
(2) A

o

IARC : 1, NTP : R, NIOSH : X

TGl FH A A2018-38(2018.8.14) 5 "SS9l 2 A1 kET]E AN o whet

= 1,2,3F22 At FE5 NS FdAER sAgste] AlA

it
oX,
M
a)
o
H—i
i
N
N



=HETY L&E7|&E (B3R 11A| HM2013-38%)

O Atshta (24 A)
ASHEA(EAA A 49)(Quartz, respirable fraction) 0.05 mg/n’
A A (AR A 8] AEHEo| E)(Cristobalite, respirable fraction) 0,05 mg/m’
ASHtA (A A Egt)ulo| E)(Tridymite, respirable fraction) 0.05 mg/m’
AbSF A (AR A EE]E8])(Tripoli, respirable fraction) 0.1 mg/m’

O ARShtA(v] A4 A)
A AMIAARAA F4, 88%)(Fused, respirable fraction) 0.1 mg/m’
AStARBAA F+ZXE)(Diatomaceous earth) 10 mg/m’
AbsttAaBEAA A A AE F4) (Precipitated silica) 10 mg/nt’
st a(HAAA A e]7H) (Silicagel) 10 mg/m’
24 (Tale, /23 0.17 /ent
24 (Tale, 4 EX3) 2 mg/m’

OO O0OO0O0OO0O0O0O0O0OO0OO0OO0ODO0OOOOOOOOOoOOo

WAl (Agalmatolite : AlyOs- 4Si0, - HyO)
o2 u)E(Aluminum : Al)
2}3}33(Sulfide ore)

AFsHE (Iron oxide : FeO)
HAAZE A (Natural graphite)
Z}=E-d(Carbon black)

S ek(Activated carbon)

olw} otZ 0|t} (¢ —Alumina : Al,Os)

A2 u)E F45(Aluminum metal dust, as Al)
EFAMZF4(Calcium carbonate : CaCOs)
TAFd<E(Calcium Silicate)

A E 72 2% (Cellulose, paper fiber : (CeHioOs)n)
o™ 2} (Emery)
Z2|AY 1| AE(Glycerin mist : C3H3Os)

3+ 5. A (Graphite, synthetic)

4] 31(Gypsum)

7129 (Kaolin, Respirable fraction)
A13] A (Lime stone)
A4 F(Magnesite :
2] A (Marble)

mgCO4)

o)
2 mg/m’
ArePEA

2 mg/m’

3.5 mg/m’

5 mg/m’

10 mg/m’
Qo) 2
10 mg/m’

10 mg/m’

10 mg/m’

10 mg/m’

10 mg/m’

2 mg/m’

10 mg/m’

2 mg/m’

10 mg/m’

10 mg/m’

10 mg/m’

1] =H(ACGIH-TWA(2010)

a) & - FA Y

DEENEEL

insufficient data (2005@xof A3 =)

cristobalite 0.025 mg/m’
a —quartz 0.025 mg/m’
1] ZH(NTOSH—REL(2010)
a) 7+a - £49 0.6 mg/m’
b) H4 - 243 0.05 mg/m’
A +2(1999)
E=Ga0e1
E ! mg/m’
Q etk &
590 | ZERXIAZZTIC MRX|E X3H QUK ALK
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s g AR RE A FEE 1992,

C R IEAAGATE AATE s R IA]l A2008-1015

c e It 9 SRR =ET|E e alA] A|2007-258

R IEHEA 9 SRR =ET|E s alA] A|2010-448

< L FAL 98 AFACHA R AT - At ARAY, AHo] oy A IEAte] Bo Fof et
E 5. A& 1997

- fghat o ets]. Ablolst A S A, AL, 1996,

- AP T AFA R AATY, X AA H &bl Tek A AGAE FHA  97-12-24, 1997.

S SErARARPA T A EAATY. AYH AgAbE R 2 Ejver Ay 9 Hddsy dgke] &
A9 HA A Alryxts A 989-10, 1998

+ American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biological
Exposure Indeces 1997-1998, 1999,

+ Banks D. Occupational Medicine: State of the Art Reviews, The Mining Industry. Philadelphia: Hanley &
Belfus, Inc,, 1993,

* Beckett Ws, Bascom R. Occupational Medicine: State of the Art Reviews, Occupational Lung Disease.
Philadelphia: Hanley & Belfus, Inc., 1992

+ Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, et al, Harrison's Principles of Internal Medicine, 14th
ed. New York: McGraw-Hill, 1998,

+ Harber P, Balmes JR. Occupational Medicine: State of the Art Reviews, Prevention of Pulmonary Disease in

the Workplace, Philadelphia: Hanley & Belfus, Inc., 1991,

* Haber P, Schenker MB, Balmes JR. Occupational and Environmental Respiratory Disease. St. Louis

Mosby-Year Book, Inc., 1996,

+ International Labour Office. Guidelines for the Use of ILO International Classification of Radiographs of

Pneumoconiosis, Geneva, 1980,

+ Ladou J. Occupational and Environmental Medicine, 2nd ed. Stamford: Appleton & Lange, 1997.

* McCunney RJ, Brandt-Rauf PW. A Practical Approach to Occupational and Environmental Medicine, 2nd ed.

Boston: Little, Brown and Company, 145-165, 1994,

* Rosenstock L, Cullen M. Textbook of Clinical Occupational and Environmental Medicine. Philadelphia:

W.B.Saunders Co,, 1994,

- World Health Organization. Early Detection of Occupational Diseases. Geneva: 1986,

+ World Health Organization. Environmental Health Criteria,

+ Zenz C, Dickerson OB, Horvath EP. Occupational Medicine 3rd ed.. St. Louis : Mosby-Year Book, Inc.,

1994.
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6. =&7|1E

(T LT 2013) TWA : 0.2 mg/m’ STEL : -
0] =H(TLV; ACGIH, 2011) TWA : 0.1 mg/m’ STEL : -

712489 24 ¢ H 7l HAE oA gS AR AT

0] =L(PEL; OSHA, 2012) TWA : 1 mg/m’

2200 ug/m’(lint-free respirable cotton dust) (in yarn manufacturing
and cotton washing operations)

500 ug/m’(lint-free respirable cotton)

0| =X(REL; NIOSH, 2012) TWA : - STEL : -
S ASHOEL, 2012) TWA : - STEL : -
= Q(DFG, 2012) MAK : 0.5 mg/m’ PL: -

0] .(OEL; JSOH, 2012) TWA : - STEL : -
AR (ACL; TA-EA, 2012) TWA : - STEL : -
Aa}E(A}QELT, 2011) TWA : - STEL : -

*aRky MASN OEZR J|=HE 59 HE= LEVIEYL|EE FodrgLcH
BOE EHEs RAHAEQILICE (XACGIHS 2011 3T Ti2t== 2011EHTS sty SL|Ct)

R ShobEA 9 BelaQlrte] wEE B HIA A2010445

AT AR AATY HQly AT et AT ATAR HAA 971224, 1997,

+ American Conference of Governmental Industrial Hygienists, Threshold Limit Values and Biological
Exposure Indeces 1999.

* Beckett Ws, Bascom R. Occupational Medicine: State of the Art Reviews, Occupational Lung Disease.
Philadelphia: Hanley & Belfus, Inc., 1992,

+ Fauci AS, Braunwald E, Isselbacher KJ, Wilson JD, et al, Harrison's Principles of Internal Medicine, 14th
ed. New York: McGraw-Hill, 1998,

* Haber P, Schenker MB, Balmes JR. Occupational and Environmental Respiratory Disease. St. Louis
Mosby-Year Book, Inc., 1996.

+ Ladou J. Occupational and Environmental Medicine, 2nd ed. Stamford: Appleton & Lange, 1997.

+ McCunney RJ, Brandt-Rauf PW. A Practical Approach to Occupational and Environmental Medicine, 2nd ed.
Boston: Little, Brown and Company, 145-165, 1994,

* Rosenstock L, Cullen M, Textbook of Clinical Occupational and Environmental Medicine, Philadelphia:
W.B.Saunders Co., 1994.

- World Health Organization, Early Detection of Occupational Diseases. Geneva: 1986,

+ Zenz C, Dickerson OB, Horvath EP. Occupational Medicine 3rd ed.. St. Louis : Mosby-Year Book, Inc.,
1994,
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2x1-4
| UE B (Wood dust) ]

1. U ME

= o=
® CAS No : —
24 BAE BAS AFZSAL L A s Bael A4S ARt YR 2
EFAANEFH(glycosides), == (qulnones) Eld & (tannins), H|23 F(terpenes), YLH=EH
(aldehydes), FulgHF(coumarins) 5 o8 71X §7|8kgHE0] 850 =g, EA EZo= 9

dol= 2HE §Al, WAA, LA, FAFA, VAR Sol 52 > ok

4% A=A, 7HE Fol, A7l 222 & 5o AAR AREE, A ARtlA gol
o

3. F& == 3F
FE eFEe A5 58 AL 5 AN AlRAL 7 AR 2R 54 7R 224 SOl
44 EA(hard wood) X2 7H- B AHWE A2 W =FE 5 9lom, dd HA(soft
wood) #Zl(non—allergic dust)> %, FAY, AAE 5ol FABE ZEASAA =22 5 2

b RS B4 B AUA, L AZE SlA B wE
4. MHIES

A wFE FY EE R YHS Eo Yojurt,
S oW b ERO BAZL WRen WAL futa o

mahogany, and rosewood).

o
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=
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o
o
o
o
o
~

A &0 ot 12A Q] A=A RGN, FEFAH R AZSEAL ool mlgho] A7
a2z AEse o & o LB vRES HE, Hy), g o R AFsto] HhEsfA
EE FF XA RIS 4ol do] EAA Y. 2R & H, AE, ¥4, 5
2 eEFolny, L=y fRYS oy & k==H o TSI = AT gl +E WA=
3 oo ZrAgttt, ¥WERL 45 A(woodcutters' eczema) HA] X AA HuheE 7|AYSE=
s SOl AFEol TASk= Aot

=24 21l A =57 A=A, 7IBAA, 2o HAdEeEe] FA, HEvlsAs H A
Aol w2 4 Qv HHAHd wHESo] TAS|E shed, HA X0 kEdH IEAA
FEVY/FVC gto] Eojx|al, Igko] k&g 3% A SUHE7|E=(MMEFR)7F ottt a2 4
oh HrHQl AFoME FA FRAENA ot 7= Haje H 7s darh WEE A,

o7 HAoll ofs FrIvkso] FEEo] Ao olgEr|E st=d, o5 dA|gAe] WA &
AL gst, 54 &30 ottt FAuRREs 9 AN UEhd = AL, YERYA] ¢
= ok Ao
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6. ==&
(LGB 5 2013) TWA : 0.5 mg/m’(Z4H), 1 mg/m’(AA59] 7|ef nE F
u|=-(TLV; ACGIH, 2011) TWA : 0.5 mg/m*(E0]At Z A inhalable particulate matter), sensitizer
1 mg/m’ (E0]AF 245 @], inhalable particulate matter)
sNzage] 2 -
Huldk AR QI A, Lo HET SRASS SHete] 44
Sulak HAE o) W) V)5 A B Agndsde] dE ATES Sl 44
u]=-(PEL; OSHA, 2012) TWA : 1 mg/m* (hard wood), 5 mg/m’ (soft wood)
"] =H(REL; NIOSH, 2012) TWA : 1 mg/m’
S A3HOEL, 2012) TWA : 5 mg/m’
= Q)(DFG, 2012) MAK : -
Q] E(OEL; JSOH, 2012) TWA : -
AE(ACL; TAY:=FA, 2012) TWA : -
AH= RS H AR, 2011) TWA © 5 mg/n
ety MASY ORZE JIedE 5o dEs EVIEN2EE FIHRLCH
*RE HEE RAEEQLICH (XACGIHE 2011EE TRIEE= 201EEE 2 OstRELICTH)
7. 3nEH
CwEn sietEd 9 By ouu L E7)% WERIA| A2010-445,
AAFEEY. 1A UA AREDAL

+ ACGIH. Documentation of the TLV's and BEIl's with Other World Wide Occupational Exposure Values,

Cincinnati, 2001,

+ CDC. NIOSH pocket guide to chemical hazards, 2005.

+ Rosenstock L et al. Clinical occupational and environmental medicine, 2nd edition, Elsevier Inc, printed in

China,
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6. ==7|E

(8 EH | 2013) TWA : 5 mg/m’ STEL : -
u]=H(TLV; ACGIH, 2011) TWA : - STEL : -
u|=(PEL; OSHA, 2012) TWA : - STEL : -
u]=H(REL; NIOSH, 2012) TWA : - STEL : -
£ HAIHOFEL, 2012) TWA : - STEL : -
Z=A(DFG, 2012) MAK : - PL : -

& X (OFL; JSOH, 2012) TWA : - STEL : -
A E(ACL; TA=FA], 2012) TWA : - STEL : -
AT =R H AR, 2011) TWA : - STEL : -

dropN MASY ISR, J|EUE So| Hul w7 1FNEES AnsRiuct
* BE HE ZAASLICH (KACGHE 2011EE, BRICE 201HHE Anstdatict)

F =SR] A2010-445
SHTEY ATl B A3t 2ARAT ALota]A|

il

1989;22:153-161,

. ‘4‘:—(’“'—/'3‘7 7]/\é.‘_r:7 Z:}Zéi

- B3R & &, available at <http://www. kosha,net/kosha)
+ 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.

* Rosenstock L et al. Clinical occupational and environmental medicine, 2nd edition. Elsevier Inc. printed in
China.

- Stern RM, Assessment of risk of lung cancer for welders, Arch Environ Health 1983;38:148-54.
Hjortsberg U, Orbaek P, Arborelius M. Small airways dysfunction among non-smoking shipyard arc
welders, Br J Ind Med 1992;49:441-4,

+ Bradshaw LM, Fishwick D, Slater T et al. Chronic bronchitis, work related respiratory symptoms, and

pulmonary function in welders in New Zealand. Occup Envirion Med 1998;55:150-4.
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| #Ed% £4(Glass fiber dust)

1. S2/0f

L2 A8 Z(fiberglass wool), AGAF 8+~ 2 (fibrous glass wool), &t~ ASHE Au|z-
Z(glass oxide chemicals), 3}o|v} Z+A & (fiber glass wool), 28t~ & 3F}olHl(glass
wool fibers), 8|S (fiberglass), 3}olH} ZkA(fiber glass), fibrous 32| (fibrous glass),
ofo] 32 F}o|HH(micro fiber)

2. =2| - sty 4

CAS No 65997-17-3 2o Al
. IO Tl LHA 3‘&‘?]7 2=} 710*01]*1 Wl Qlsto] 7t WarE WAz} oFsiA U
WABHES AR F7] FollA & 7HsAdo] Tt
2 X = H] F 25 0T, ==
= = b.S . pd = X o
—/ — [ =5 — [ |
7 = - (&F7=D s 7] & 0 mmHg(207C)
ol 3 A - Z U stA -
g2 & T -
7| Ef -
Zx : °the Merk index, ACGIH, °HSDB, NIOSH “pocket book
FEAdqE A A2 F(man—made vitreous fibers, MMVF)2] 3t £7 & EF3 4= glon
82 AE(glass wool), A& &7 LW E(continous glass filament), E4 23 fA&
(special purpose glass fiber) 5= ZFTITH FelAf= olAENFA(SIO ) YT 1|+, oFd, E
Bt 22 KA YERE, Zw, Zw, HhE, vldls 59 SYHAE S96te] wheEth B

599 EX 0299 4aE Yo ZebA rk
Heol B A4 §imo] uet thEn] GaAR Mol AL e o5y m, BekiE B
AN

ol AL 911 m, AAE HFEE 4~6 m, oI AR E A7) Aol FAAR Kol A
6~9 molth. e gelis Smol weby WrAleh gEAE mREo] Yok TAAIel WeAlR AMg

€ AL He-EELUIE AR v FAAE AR o] BelE S, FaEf 5= AR

(o]
o
S L SEA, FeA, SEaE A, A4S A 38 A A7) Alole SAA

FSMEE  FdRAE, B AdAR, GEA, SoA4 A=

FSEE: 7IA AR, A771sAk serleAt, wel A=A SAE V1A VA el &

1=

600 | ZEXIAZZTICH HEX|E M3H RBHUXE
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EY
—

=, HRIEY, sy, 2y Ay, 714 FA 24X, 24y, e 24K, 2 AL
e, 2 24, AR LW, A% AHA, A% B T4, fAE A2Y 224
T W e AFoA FH R wEE sl Aok vt fEdR Alxe 19589
FE AR J 7S4S AR 4T 8% Eof o]2x ELEXH—% oF 1300 g o,
H(rock wool)A|Z+= 1981 FE Aito] AZElom AXF FAES AA 649 431 E9 O]
=3 @A Sb of 2000 o]t
5. &4 L LAY
2P 5512 B EUSAL, W MEoR wEEL HeY SHS RA|Pe w
Sk %F(dose), A9 Zole}t 27 (dimension), W -/d(durability)oll &3l 2% =},
c 5 AR Fojstd diwol A 30%, ATOIA 2%, FoNA 61%)4 ZAHHC}
COAL: Eo] T 4gAIR F A Foleel 9307t BT
«HiAd R R - S]doll Bl Fof Al awollA 1%m|eE, tiRolA 30% AT
6. 2N Z7|8 L%l
1) 348 A7
24 257 9 oF A= S WA 5 jlon, 53] AEA i%El Aol A LAY E] 7
4ok oleitt AR AWZ TAEY 4L AUT T2ASS 2E UL Ui Bef, 4
7dol 4-5 mm oV EHe ARl =EEHW oREA=o] S 4 e, FE giIF HJAA = 79,
2 29l 23 WA B molt WM S bR Aol WAET
(2) 9 A7FFEF
Solxa gl
(3) HAA
TSk - dE AR EoA SYA JdFRAS-(man—made vitreous fibers, MMVF)E& A|Z3l= ¢
2 2EAECIA Aete] Wale] Sk AL alsith, B4 Ave o) Setd 4o] 24n)
o whe chekiiel, e Aum ol od ESHA WA 242 JPLS vk
olof wat TARCE &84 EAF Af-(refractory ceramic fiber)E group 2BZ, 1 2|9 FA A

£ 98 (vitreous fiber glass)E group 302 BRG]

st oA Aa AR TRABOIN BE Apel Baisiel WoZo] WA AL SelsA), E
of ol why 71T WA E1sh plol gl iAot

FE= A

s



7. = EI|1E

1) 715=371E

(TR =EH 2013) TWA : 5 mg/m’ STEL : -
u]=-(TLV; ACGIH, 2012) TWA : AA| 1fiber/m( **, TAAEZ Smg/m* STEL : -
u]=H(PEL; OSHA, 2012) TWA : 15 mg/m’(total) 5 mg/m’(resp) STEL : -
0| =X(REL; NIOSH, 2012) TWA : - STEL : -
© 2 oI SHOEL, 2012) - STEL : -
Z=Q(DFG, 2012) MAK : - PL @ -
Q] ¥(OEL; JSOH, 2012) TWA : - STEL : -
AR(ACL;, TAYLEA, 2012) TWA : - STEL : -
AHA =X EAE, 2011) TWA : 5 mg/m’ STEL : -
*elory, MASA mRRL SR SO Yl LE7|ENeES 8L
HE UDE ZAMAZQLICH (¥ACGIHE 2011E T TIZtEE= 2011HATRS A05HE L))
R0l 5 m 04, Zo| f 2ZHlE 3 tf 1 0|MQ! B

8. H§uE=

+ ACGIH. Documentation of the TLV's and BEIl's with Other World Wide Occupational Exposure Values,
Cincinnati, 2010,

+ Toxnet available at http://toxnet. nlm.nih, gov

+ ATSDR; Toxicological Profile (1995) Available : http://www.atsdr.cdc. gov/

+ Rom, W.N, (ed.). Environmental and Occupational Medicine, fourth edition, Philadelphia : Lippincot-
Raven, p330-340 , 20006
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D=[Ci/T1+Co/Tot+ -+ +Cu/Ta] * 100
D: noise dose Cn: EZFAS LZ2A|7F T EAALASLEZ Y3t 587]
TWA = 10.0 * log(D/100) + 85
A A (Ceiling limit): AL, Wk W FEEo] it AAA =53 115 dBAS =8|+
oF

i)

(=EAI7H)

M

7. &0 EH

CeER e W EYARIAY kET)E R alA] A2010-443

SR ZRAAZAG AX7]E, REEIA] 420081015

e 19969 SRAAGHTHA AL, g 1997,

- RHAR O etE]. AbYd oSt AR A, 1996.

cofikolgtyl FEH A, ASESIAL 1998,

coled, AEL, fA9, olME, AFo, =gnt, AL, A, ol FA. AdRARAE F &3
A AR -A L] AR ] AR ]} 1996:35(1):15-25.

coled, WY, e AL, eNlEk ASESHAY 223 oK AaSHA Ardedy 9 54
A -SHeh. 7S et 2

%

5}

c o dEA SEAEEE AR EAEY 20998 wAN Y, AuY, S, A5, APA

89 5. Ak AE, 1997

* Berger, J.H, J. C. Morrill, W. D. Ward, and L H., Royster. Noise & Hearing Conservation Manual,
American Industrial Hygiene Association, Akron, Ohio. 1988

* Ladou, J. Occupational and Environmental Medicine. 2nd Ed. Applaton & Lange, 1997.

+ NIOSH, Criterial for a recommended standard occupational noise exposure revised criteria 1996,

+ Occupational Noise and Hearing Conservation-Selected Issues. NIOSH, 1996

* Regulation, Standards 1910.95 - Occupational noise exposure, OSHA.

+ Rosenstock L and Cullen M. Textbook of Clinical Occupational and Environmental Medicine. Saunders,
1994,

+ Stellaman. Encyclopedia of Occupational and Health and Safety. 4th Ed. Vol 2. Hazards, ILO Geneva,
p.47.1-18.
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1986 ISO-5349% gt At SAU ol AltE o] A=t ol &3 kmE&7|E0] ACGIHONA
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| & 3| TS| =ETHA(£)(ACGIH, 1992)
s
1 L ESHAAZE -

m/s g

4-8 AI7E 4 0.40

2-4 A7k 6 0.61

1-2 AIZE 8 0.81

1 AIZE o] 12 1.22

7 9lof ‘7o) iREe] ZRAN ARER] ST BR F 19 vjitow AYPS uhg A
o2 QztEe 712" o Ake ok me} 2
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(ation) 25 | ofEsol sHe =F SEEGANGT i ANRF, 18, Ve 2,
ARFA % & 7Aool Wadt 39
ETAN L |12 clgel e 2 4 22A0F galw el MU fEel Uk
limit value) wESE(Y Y] FARA A HH djso] BaF 39

*8h energy—equvalent frequency— weighted acceleration

Xt= : the Council of the European Union for a Council on physical agents:Annex Il A, Hand—transmitted

vibratio(1994)

R 1996 ZLEAAZAGAA AT =B 5, 1997
- igtAk] 9] 8t3]. AbF oSt A S A, 1996,
- oejstyl FFR A ASEIAR, 1998,
o]Fd, ek, AT AR, AsHAYA SHS 3 T E79 Fuk AA. dighikl g
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24
- WA/ R S-SR s toll 93 Mo AL AFYEA 1997;108:10-14,
E SEIA A 93385, BE 1994,
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+ Gemne, G., Pyykko, 1., Taylor, W. and Palmear, P.(1987). The Stockholm Woerkshop scale for the
classsification of cold-induced Raynaud's phenomenon in the hand-arm vibration syndrome(revision of the
Taylor-Palmear scale). Scandinavian Journal of Work, Environmental and Health 12 : 371-377.

+ Ladou. J Occupational and Environmental Medicine. 2nd Ed. Applaton & Lange, 1997. p.1

* NIOSH Criteria Documents, Criteria for a Recommended Standard:Occupational Exposure to Hand-Arm
Vibration,

* Nishiyama K, Taoda K, Yamashita H, Watanabe S. Temporary threshold shift of vibratory sensation
induced by a vibrating handle and its gripping force, Int Arch Occup Health 1996;69:45-62,

+ Rosenstock L and Cullen M. Textbook of Clinical Occupational and Environmental Medicine. Saunders,
1994,

+ Stellaman et al. Encyclopedia of Occupational and Health and Safety. 4th Ed. Vol 2. Hazards. ILO
Geneva, 1998,

+ Wasserman DE, Whole-Body Vibration Exposure and Occupational Work-Handling (editorial), JOEM
1997;39(5):403-7.
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Biological Exposure Indices, Cincinnati, 1997, 95-96

+ Cherry RN Jr: Radiation, Ionizing in Stellman JM editor of Encyclopedia of Occupational Health and Safety.
4th ed. Geneva, International Labour Office, 1998,

+ ICRP; Implications of Commission Recommendations that Doses be Kept as Low as Readily Achievable,
ICRP publication 22, Pergamon press. 1977

- ICRP; Recommendations of the International Commission on Radiological Protection, ICRP publication 60,

Pergamon press, 1990

+ Koteles GJ: Biological Dosimetry, Handout of Ninth International Congress of the International Radiation

Protection Association, Vienna, 1996.
+ Upton AC, Marshall CH, Wald N: Radiation in Rosenstock L eidtor of Textbook of clinical occupational

and environmental medicine. Philadelphia, W.B., Saunders company, 1994
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1. =28 42

o 45% 7o) SHEolH AX 0% we] 7] U B 1 kg/en’(14.7 Lb/in)olm, o] 1
719 (atmosphere absolute;ATA)o|E}aL 3ot 17]¢4L =&F & 760 mmHg, +F =2 10,33 m(fresh
water), = 10,08 m(sea water)o]] SfF=E T} ©]o|X= 760 Torr 1,013 mbars2 EFHo| T}

A7 zNA B EH71‘%’J—7-574QE sold = Al gAY 24747 tESSEH =

sjo} Wolsh 2% el 7| XS FHHT o] |Ert B FasAY FA2He] A FF
5 oA WA T B4 APPNE o WA THHE F RS Feo
2 AHo] WaelA erout ZAARE Aol Wel wret Bere] wsk, gawol Wal W Wi
Z7PE ZeEn WSOl R EEE RS 14 Ae SAIe] FABET itk $3el A
: ool 7S EAI geie Wrjgroletn &

Fel2 4 oF 10 mutth 171944 S71eit), ojuff s=¢tof
[e]

=]
TS 8 e AYISEEE Sigolzia di,

DAYRHE F2 GEAAN B 5 Utk D] &8 AT G407t SCUBA (selt-
contained underwater breathing apparatus)? E57} sfdEc 1 Qlof oz 7oA ALE3S}
L 52 pehkuw ) itk

% S A YO L 5 P

QAR 548
Sejupetol A AaHEEol A8 ot 1980dT) AriAdo] AFe Asm AN ShHAlo] A
B3 oj4 Sabm AdWoln] 2 AFHH A $EHE/IS o83 shieldFHol EYH THAL
lout ofx AT ot @itk YD SelifetolA LARE dREe FAPe Foo Y
Ao}, et thRES] 17 B TEAE 13 ARGl SARIS] FARERL glo} Ablebdn Ay
o ejejao] opyEE F71HQl ARl o|Fol A ghol MAFEI} spetElA gkw ek, o]
AZAL B HAZ B R A4 U FEAN Y FEA EI} Qgom, HHe| g5
ATE B FrACIM FF AW Bl oF 13% FEI FHF Motk 23 AYTA A

U $EA40 BB Sz BAY FAGEER oATIR(@IG D A7l Bt 5
2 we ZEAet oW =g 5ol EatE 1290193, 969 Axle] 14 Aol
37S LI 209 B o|glom o]So|H FAAL ofx muE u} gt
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o ol Este] 7)A WEFtRE Qg SgA | gt o]yt dasict

SEA Berel A% Sdlol BolAsR Fatol Yeol AHo] FAF T AT 45 m we}

27 weskE gARelo] Hlof mrt 7] shehelA Eh Ea o 4qko] fobdol wet 37

o qiupo] FolZ o WelSoibEA FFo] WAISH: FoldhE, BAAL HESL Ui AL
| st

HE 2R ZIAlA 7 Z1A1S By e A g A

= A= o dsd Y] dEe ey Ao O 2y 7 7IA1e) 292 S7H el vIEIske]
AEEs 21% ©]a 90 m A dSE 3] T AbsEs G4

21%01A9, A2 107|402 Ako] Z9b2 di7Id=delM e 210%et g = Aasde o

ok, whH o) A9 90 m oM E H7IgE=A9 T90%2}F ZobA AantHEdS doXi

(3) #i2le] Wl ; F1Ao] Aol vig §aws F1Ae] Berol ulgatet
A4 Zlolo] wet Hete] obdl ZIAlE AR ol 9l o] wrkslA St Hek olF &)
3 SRR BAT o ARl sbIAL o] Wobde] wet 2t A Ao Be 3

I
ol
L
N

|2 Fystol chptt ABAYS, B, TBAAL SAH oS 2efs

’

. A
3715 4= 25

4 Sol yEhuy 1

m
AR AgIE W A B
s

DO
o

w3
e AT, rqmﬂ A<l *omu
o

™ 1o

— v [¢3e] L .
60 m o} e A, iAol BASHL 90 m ol ollA= SFAIEAY Atamsdo] A
shH 160 m oldolA = EE&7IAe WEFTtE adbEQl sFEso] Tttt ERTIAY A=
FEF/NAr] HHE He BRI AGTFORA ALvtTEA] vl Aok
(2) A=A
FeAle dd2eS dgel] S8l om 22 42 4F VIAE Sgstofof gty 1 At &
£9 W2l oA At2EZt FUER A% SFA1EA 9 ol AasAdS doXinh Ak 29 271
(atm, ATA, bar) OLIAE Aoph FolAT, o], T, Yolt & Foe] T8AZ, ANH 7]
HE 270 9 W% Bol AFEACR Ueh IR shAT, ATaat glol 7e) g e e
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Qs Aot BRI BFE A6 A Fad eddonA g 271uE7)
o] qilol A M mlte] A9 AL 8X1%F &Y A BFE7|0] 35 ppmolsti Hof
olet, 1y sidolq 50 ppmo] ol gadaol Qirk S, 50 m 4lo] =W 300 ppmo| &
3= Yo A COHb7} 40%0] DlA] Ht

(4) ol tsfeta

(6) 7IeHd #EF

QA7 2lo] Hof Frazmule] sjwA] 71 duh 1 v wAlo] S ol BEE fushs ol

(7) A=

B8] ol she AL A8t Qi A4 F AAS Feela i B gEo] &
o) ghelah 2polz} 9l w) wele] o] oA s|A&Ho] Wate] 7I9lslo] WAlsln] 2 Ty
Fol AT, AP BR dREe 19 yjejne] eredol@ Qlsh FoldHEolu, ofglelw Fo|gt
Fzoe Qg 2L dasly] Aa) AU dRFL AEHS W, oL 9] wFE o]
sl Yol bRk, Fo] 2o Sojrli AL wsl] 9la) AN EoLS u walels 9lolg)
1z HuE AT} 9% 508 UEe u & R £ HEA URe B39 st
ulEQkazo] QLT ol 2ol w BeFAIAE, HEE, AoltHE So| At}

A T ST © WS rEeatel stutolth mkE Aol A S9kat 2 Y AEVIAE &
AT W samdo® A% Al sukgel 7147} BRstel HEA} SAE WA BT s
A pRelo] FAEo] F5| WoEAY, SR RS ARATE 719 AR Hste] £F
S WEL ASAAY, AREAHOR AL 9o S SHoR Toledn £3) WA 5
A 4w o) #EH oo JAZE WASA oot & WA gou TFE WIS
AHgHE ASE WY A7 MY B8 olom WA HEt ndE S gt HAFOR 7

A | Qe

) sHE 7IA NS
Al S AgECl 7P =rh EANIEE 100,000 9] ey 73 Fmoint, iR <
o

= s
APgARIS 31%E AR @l ZAVE wdEe 1A T3 22 ekt Ol d

WL
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Do) A Ao WA o7 Aol i SHEUH FEA 1A gelo] Wobd uf 3}
Zapge|E o] Wt 2o /| ES FAstol BARTS WAL FxHo] /A IS
o TR 42 Aotk gAY g FANGOR TRe] AIFe TBAAY 55
W QAL SRl Aol Uee Folul, A2ge AWY|®, M, A Fol syom ARH F
jol SubEl w359l Wom 470 WHMEL Taolh ol A4 % 147 oluel o
60%, 2417kl ol 75%, 3AZEOlWol 95%7t WAt

1D ol =HA+

olg7Igtel e ARRolA WS WA AFe] T4 Bl T 30 m He}
Ao 4o ATz Bok AQHOR Feshs AgelA SWsA T gaue noheZolE U
B2 4 qlth AR AR 34t Uehdelw Ha 2-371el4] 2-3dlo] Auth AiRiRchs
FEANA Y A Aol Ae4s, AT WeAE, geel BAe] UL v go] et
vtk R 2Aet gl chikd, A A S0l ik

6. =&7|E

(s ¢ Aol W §olof Ao, A, Rt AkEH Fo]
u]=(ACGIH; TLVs) @ x=&7]F0] A+ Sol Sl

CLEER 1900 22 AARKGAAAT}; EEEH 1997,

A-LE 9] 282, AFolstAruSuA. ARG 9EhE]. 1996.

CAFRE, SAPEAE JeRo] 2RdEAT @ A oFA)F ofHholshE] x| 1998;31(1): 139-156
=]

AR oA AR S 37e B4 ik oste]A|
1989;1(1):98-108,

C SETAARR/ A7) A2 o] ol A %}#AH a7)9F sl AFYEA 1997,109:22-24,

Ediddedy 8 AEev]E s talAl Al 93-38%. kmE i, 1994

C At Al ARl 16390 A A tiRAEA 21Tkl 1994:6(2):364-376.

-HEEe] 69l Y EFAAAGAE S AT A 1990d AGHeY & AMdEE A48
At BAgsh, 1997, p.1-198,

+ Ladou, J Occupational and Environmental Medicine. 2nd Ed. Applaton & Lange, 1997..

+ Rosenstock L and Cullen M. Textbook of Clinical Occupational and Environmental Medicine. Saunders,
1994,

+ Stellaman et al. Encyclopedia of Occupational and Health and Safety. 4th Ed. Vol 2. Hazards. ILO
Geneva, 1998,
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X F5910] 71 BE 5,200 ton O A TFEA 1009H] 10 ST, FIURE K|l
G Wonwm nFow LIALSE AGL E1 JYE "ol mAYolAe] 7|ghe Fof
ofgt 7] % 271e] FAel whet Wskslel 105 mF 10 mHg FAsHs Aol Qleit mEo whe

7190 frAage AR gth AE oF 5500 moAE i7Ide] 1/2, 8,200 mollA+ 7|
1/3, 10,000 moA= 1/42 ZAasth, RE Z5o] AIRF 4 9l A IELE 5,100 mo|H, I%E
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s leFE 1990 TEAAGHG LA AT, k5 1997,

- A8E 9] 289l AAYSt A S A, theabg oEhE]. 199%.

s okolstat FEH . ASESHAL, 1998,

ELA7AAGH 2 AdEeV]E w5 RIA Al 93385, g, 1994,
Mg ol 60l dF SRUAIHAE HAAS 9% A 19968 AGHel F AR A8
Mgt A, 1997

+ J Ladou, Occupational and Environmental Medicine. 2nd Ed. Applaton & Lange, 1997.

+ Rosenstock L and Cullen M. Textbook of Clinical Occupational and Environmental Medicine. Saunders,

1994,
- Stellaman et al. Encyclopedia of Occupational and Health and Safety. 4th Ed. Vol 2. Hazards. ILO

Geneva, 1998,
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| A 9 A

g s et ERctd ALM, TR, HYgHeR vtk el 3ol 200
mm~400mm7HA], 7FA1FA-2 400mm~800nm7HA o], A 2] /-2 800mo| 4 LT,

T RS aPgol whet 9, F, IARAolRtaL BRI ou, o= A, B, CE UeaL Qi

(1) XIRMC (UV—C: 200-290nm, HAIIM) 1 e&Fol s AA== AY Z-2 TP zA Q134
o8 yhgo] AgtA-golut AuS T uf ARESte] YW 4t (germicidal region) S & E¥ITE

(2) XIAMB (UV—B: 290-320nm, SAIIM) @ 2ol s AAH= 51 dPFozAl ajfof 34t
= YA sk= FHdEEo] ALAAc] vls 1,0008u AFste] UFSH, Fiedt, mjRet ke
FHolw HE S GABl= MazeE e AN B S A (erythemal region)olzt E7IT,

(3) XIRIMA (UV-A: 320—-400nm, ZXIRIM) @ Zed ZF 71 @ol| sjegAoA HE= FR1EeE
AAl Sk Aol dar mpo] Aug vjud mi Zlo] uzbx] Tt FEA mE Aol
U FaE 2714 fR2dS dor| U SA(blacklight region)o]etil E7c,
- A A= FEehAE-Z 817] wiitoll e (photoactinic ray)o|@talE ERITH

2. ¢

R

g 2

(1) BRI : eheol Al 5 200 molshe] A2 Aeldlo] WEE A4 20~45 kne] 223
o ofa FoElo] Aol Eekshe oL seymolth AL Ao EgEo] AE| met
SHe olelel oIt ol MAEIEE L gl B Rtk 1FLo] 71 BE o Kl
o] Frotu] ARe] AES o B9 97t ek AW S 1597 AR

(2) =eid oF 1 S ST 53 Aw

-

(3) 922 : o5 8ot} 4 H2(sun tanning)o] 20|= '2}]AS(ultraviolet lamp) oY &4l
So Egom Mot sl AEEAA el Ho] WAL

3

3. FE LEEE=

OK

1) F2 &5 &

oX,

— EfEo| =E== 22Xt
S, 9SS, S AAREAL off, AUAl SxAEERl, dAEEA, 244 EAE
TTEAL, vpolZekolutE|A), AR, i, el ERweRl AY, 27PEuAL S

F7|AL
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- omed Azx}
$HF, SolzefalnE, FhAZ, WA, FE, 2, A, oF2EHE, S
1), Fe28Y

— malxolER| A8, B

— MPS: OlL ZHBAL UMHRIIIAL OIZAL OIGAL FWAEXL

— 7AXQ} BEX|2| 2X

1>
e
i’
rin

Bl Aol dle] MANR, AAUAEA, A, ddgel dE A W, ARE 5 A
o W felet A8 Fhrha Wolgort WA I o Shbw ShelEl Aol §al 320m o|she] 3}
e 7HA Aol ofste] AWel Auake] o 24| 28] (hydrocholesterol) Ei
olo} gt Ad|Ro|= Ealo] Yol 4 uletul-DE AASHE Anto] 4
O make AAET ok W, ThEsk Aojdle] wmEEw FA WU (ASAES) o Qb
3}

At b o A= T
RSO 2 UEhdT, o] ME fEUA] ZAF fEolM Y] eu5E AXAl Hed 1 23 debdA
EZ7) Holste MANkeo 2 MAHAS e/ ek 2|3l DNA, RNA, T 5o 13A}
Shebe ol wsker AAME 24, 23 Sol dojuuM m¥] F79 WstE 2T £ 3

olefoll= #fejAle U spshileletal fETo] o o sepstE dov|v 53], whR 297
mn> A=etE] gFo] Hdjolnt, olef T2 g2 A o= olef glo] dojuhrt Apejile]
22E FWshe 7Ele 2% & moll E3EhaL HiREe] AAEH] Fass AR T A
VFZ Rt =olnt e 11 2)o] v Aell= 229l Aol =3 (E 1),

(1) 5o oiet 2-g
O YL FRrEH A 0,03 m ZAZIA, AL 0,05 m & F¥el w7
(Malpighi) S7HARE F&stH, ubgo] % 21 2l 2 mo| Ho|7HA =gty HAlES7HA]
< FHSHA SRtk

AN

@ F9K(Erythema): 24| ZAY EANLERE B)715)7h A0S won 4AZF] A=
o5t & 124011 I BEE AP0 ol P
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| ¥ 1] Xte|Me| otEE EF

Xl M-A XtelM-B Xte|M—C

i) 320-400mm 290-320mm 200-290nm

I oF 7 7

A A 7] 46X 7F 2-6A7F 0.5-1.5A|7F

= TAS] ooy 10-12A]7F 24-36A]7F 6-8A 7}

Hh3-717F 24-120A17F 72-120A] 7} 12-36A] 7+

ZRke] Az A2 A AZA e

SA| A 2 oF =

A A3 T 7 oF

AFBHIAIE B o] oF 7 7F

® AAZZHpigmentation): FRFF/Fol oJo] MAaZzbo] ATt 7| A M| 2 F-(basal cell 1ayer)77]-
A gt e os Webd(melanin) MAa7F 29 F 072 o]5stal FAlste] BEE A
gty UV-Be| 93 & dojdry,

@ M-S 3Hdarkening of pigment): Z-Q]A o] SJsfA Mzto] gl HE "Hephdo] Marp P2
4tety Wepd oz dgte|o] wWabd o] Mol XsjA|HA 4 e dAdo] AT

® 7ol B]E: 290~320m(UV-B) ] Atejief ofsto] sue} u]o] 777} s
ool & 4= qlon Aol s ARSI E HTol= AeAlo] ulFto A
sto] AafrE7|E FAstREN 45 yRASE dovls Aom SlEA QU

© aek 2Ho] FHEE oS T AT Fafakd W o x
o sislsh 9 A eel So) UVoBE 3l sl shnpd de
T Q) mXolo] 2R 7| AL (basal cell carcinoma) ]
carcinoma) =] = 477} Stk ASAE gro] Tk sl AN w2 A4, U
FAAL, SRSolAA Eo] B 4 glenl, mEsrel oome s
upEhTh 22T SR1fA] TRek AR welo] ujs) AohH e

@ F=A¥HS-(phototoxic reaction): FAIZOZ FAEALY T2 4% O
W ob] G SshE o] AH HL ANTAe] BH & BaskE Aeola 73]

of7|AZ W o]E FL=AJulSo|g}t It HE Aol k= 1~3A|7F

o] AW FE AT WAL w2 U 47 Aok SHHS HolFul Mz Az

oh B9l BAo| mEE 2olo] FekEe] veti, WAYIHE R wElo]

A(l): sulfonamide, SP3E, BEZ 5)o] A oAt T, BAlEo] ws

d27) whgol wia) WA e o] WU AL WA Bt

©
i o

ol o mlo

N

BAHY 27| HF-S(photoallergic reaction, photosensitization): o] 3gt
Aol lezHo] @A EcRN FdY=rId JS oitdes A2 o
1~2 ol TAgsts g7 do] Fe-gANtg oz A2 o IEtEWA] ofAlR Fi5]
HHo] WdE A O F sulfonamidel} thiazid -2 UEFo] E83} FAFAYA| H|E
T MAEES YRl =xd o dAR FEARNSI Hlwste] 54, ofgA, W

HEol e BY ¢ qlon, WARSL B =E500et Ve Bl A4 4 e

H o
T [e}
H G4 HHS At dYEVY FEAHRg T2 5734 (eczematous) O]t

ol
.
ﬂl
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(2) =°l gk 28

@© 295mm ©o]s}e] Q| W Ztutml Adfo A FEnh, A o= 285~380m o] %
3] F4Els 9o 315~ 380nm94 AL AR FET, gl BEshs A2 390~400me] %
ojdlolc} uhehy AolHle) 8L R Zuia Ave] Lreht] o]} Wess 4ol
ofA WU oz 4= Qi 360mm O] AJHE AlYS "olAA ok, w9 YRS
e g},

@ 338Hd ot(photophthalmia): AFe]A OS2 Q1gE =9 ZFAuA (keratoconjunctivitis) &2 ©oF
AR G EY D718 AR ALlA At FFAkelA &gttt AW (snow blindness),
W39 (Glacier's blindness)E #2 7|Ho2 20 =5 JA4o] gl FAE7I7F BE 30
2470l ZhAF7] ofbA| 7] AjAtste]l W Fold A "ok olEd, &
(photophobia), &, -F+F(lacrimation)”} A5} A|HAAE & = Q= A7 Bar, ot
4 (belphalospasm)©] Q1= o Utk =HARE st FHIsHA Zuto] FoAULL FF 4
= St FH LRt A4 FS Bl Al oY AmbEE HA gtk

= =

FN' 5

(3) A&

Aol A% wEEE Aeo] AU, WAT o
o i 4RIt B EATE glont,
(4) 71EFarg
@ A4 ARG 254~280me] T4} F9JolA] 44 Feste], SEh (nucleoprotein) & 3t
Hromn Aol HA Bk AUWE/E A5 BHoz Aed $& Aestn o, B
7] Foll WA} gl W glow 1w grasi
® WHeHA AgonA BRATIASHNAE BE Aojilo] WAEe] T/ F AaE olesh
A oo wAEli, EdZERYde Bz BoEo] S4o] A A
st

6. =EIIE
= (28SH)

- A4 FE7IES A UA R

0= (ACGIH ; TLV,1999))

- eI =EAIR0] A A4l ditt A UA k=&Y FEAle HeAE 8O o
<= wolut "o tisiA A HAUV-A)=

— 1000% w|RFS] TAITE ke Ale T=EFO] 1 J/are A gom

— 1000% OJA9] k&AL 2r&Fo] 1 W/ arS YA Yofof st

- HETE 285 o ol wRel ofsjAl 8A7HESE A 7Y e 270un(TLV:
0,003 J/a) oA REl Thgo] Aol AL FobAE FgetAE Z7kste] 308m(TLV: 0,12 J/
em) 7FA] 24 sipre]] et “U"X} moFo g Z7hat)

- o] BHF 8AZE A F E Wo| AA o] o] RO HE, A%H Fe A7k o]FolF

£ Slm Baste] 919 S 8TAZ WA eholof wt
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CLER LAY 9 Agwer)E
e, uhahi): SIS, AL, ATETAL, 1993

+ Amercican Conference of Governmental Industrial Hygienists: Ionizing radiation. Threshold Limit Values and

Biological Exposure Indices. Cincinnati, 1999
+ Cherry RN Jr: Radiation, Ionizing in Stellman JM editor of Encyclopedia of Occupational Health and Safety.

4th ed, Geneva, International Labour Office, 1998,
+ Koteles GJ: Biological Dosimetry, Handout of Ninth International Congress of the International Radiation

Protection Association, Vienna, 1996,
+ Upton AC, Marshall CH, Wald N: Radiation in Rosenstock L eidtor of Textbook of clinical occupational

and environmental medicine. Philadelphia, W.B., Saunders company, 1994
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22/ QIXI-6(2) J

| 2 o] A

HOJAE 760 nm ~1m®] TS 47l AATEA AMoletiE e, Hlem oj4be] mE
BA7L emol usA WESE BAHoR wgT ouxi nAEAe eme| e} chct
1,500 nmolate] wAHe] Ael4e 1000Cel AL AA el solit, 2,000CHA L A Hel4
o] 40nAER 33| F7RITH B3] BUEoRNY WEHE BAeUX Y 42.1%E A9, 6.1%%
Aold 83 51.8% & AMIBAHOR oA otk Ao 1wl et 2, F L U Aej4
o PRS0 1 ubg Weleh B HL 7 2t

| 2 1] MeMo| otydE Fiky

I}t &H(nm) Faty
2 7 9] AJR-A) 750 - 1,500 == 74
% & 9] A(RB) 1,500 - 3,000 g £
2 A 9] A(RC) 3,000 - 600,000 FAS FY
= 9 & 9] AIRC) 600,000 - 1,200,000 HHS FY
Tl =0 AISE ghaeio] Zhe (2|9t @)7F amin (11 miliradians) 2CF 2 ARLE ZHSH &% (extended

7}
source)Ol2t StH, ZHEH =0 st =l ZRo| Y2 J|ashk=dl M0l= ‘radiance(W

O O
m'zsr'l)’olJ_ time—integrated radiance(J m'zsr'l)OIEf, aZf amin (11 miliradians)2C} A2 A=
iiradiance(W m’z)i HAlgt=H], 0l ==535t&(exposure dose rate)d} SUst J1E0|0H ==E51E2

ot
radiant exposure(J m*)& ALZBICH E5| FOI40] M2 MS5PY H5Fe AME(H 2lC|oiA(spectral
radiance) 2 Aj wWm sr 'nm! S A=stiet

2wl W 8=
7P &3 =E5dS AL R 6,000C9] W 258 7R HIeRRH WHEEHe FAY

A9) 52%i AelMoR AT 71&0) 2ol Tt EF 7P B2 ARl ol A%, 7hd
7] % omge] Hol4l WA 5 BE AL Aeliel WAoot 7| Fad A
wZolt BB, B4 52 Sk Al 2 AAY & Z3T AP, FBY %%
A, AR, B, AR, S8, e A 7&3 9441
W e, 71e o
Aoyl ez o] e wEEgEL
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|7 2| MqM-E=H 3 EFTH
R CERH =2
° 2} A ) Rt ) L_/HiE_X ) /1\__%
EHOO]:%J-/‘p_ o];i;]g}l{qo L =-76 ]’ 500 W mz
Pod demE P Aukel AT 9 L2A) 10-10°
AvrAel B, YA HUE AZHY F W sy
god gAY e ¥
fa AL W m
(] i =2 1l a— %/\7 Zﬂ}‘ XHHP Cﬂi‘XLCHZ
]‘ ]7 ) ﬂo, g]—“ltl 5 (SO Cmoﬂj\i)
ubz} o oy 10°
=0 v AFL}7E 2] 7 A AzAE7|eTH =
(O-‘ﬂ GaAs d1ode) o dma, L ] ﬂﬁ_ ]- Tl ]EL__ o W mfZSrfl
ZR A, BFEA AR olE, HHetol= 10’
A= ofA H= O] A ;ﬂ ZZF A ZFAI S A=A 21
N2 E 77| 2p 2 A A}, A|ZHA R A S AL W m st
] o 10°
488 2, AR B @
3 8
10" to 1
o)Al s TUE 717 @ Az iy
SR 100-300
ol A AFESHE MM | alfulele o

1) F2 25+ 33
- ghaobEd W 472 87
— &4 2 (cupula), A7]Z(electric furnace), F=A|Z(foundry)
— %7 (pottery), 427} (glass blowing), 7FH(kiln)

4, MHER

Hole Aut oz 16 ev 0]3te He A YRS AR 35HAF
A8 79 glom nR7EA| R gebehatg mek ule B2 vpgolu Al ool A]
olct. ") AE2 AL FeUAE SHATIERA 2ALES dSAA A2, WA
24, ddEge dord, old #efshe adl e vy, dAEall, kEAR, 2F A

=

8 AT R A SEUT Folek, A gere) el %E* oIt Ratgo ELX] oF

A7g2 doylid B3 x
e e e
Logaxge Sustne 280 LnAlbol of FEl oA Hth oot Po| i LS

21X Qx| 639



5. UZESH

1) h

HejHd-Ae uto] F2 WA Ageteh e, wEne] o= A4S dEe =E2710
PARCH ZAPFETE Sdow gatdfo] ofsf do] ’rtEo] FeiE dor|A FARt, dFEEY
28 A8 w2l 2] Aol osiM kel mlua At oux] AT A4 2HEHA
e € 7 A B 1-3 m 5] A A S0 & FE A S 4o
© AR dHA o 1.4 umEE} e A AU AR F2 FeEY e o
o71A F& AEL AuAe Zolgte RHEE(10~15E) 2 A WS o, 44
O] EAE 41T ol dollA °‘°1‘*E} 53], HeA-Bef AoJd-Ce F2 Al AAlel FoE o
TS 2RI 1.9 w oo S F2 ol T AuEds 4ot

Zupels Alzo] ZAle] mEnE dAAQl B4 AT, =2 e Aelid-col o3 A
ol mjRoael Zre sS4 4 otk 0.1 = B0l 20 W/em ] HoJAe =&4F of gt
of M= dd & der EQF 0.1-0.4 W/eme| &3S 2= HAxH oo 108 WA 15
Lt eE Adle 2ASHUAY 22 HsirE &5 BT

Ao 2ARRSlo] 58, ygo] olo] MARE dorm A7ITte] AR A= A, dHAEE
o7l 4 itk 1,500 nmolie] A 7hl AoHE mRel & FaskA] Hsht, 750-1,300
nm9] Ao st 1,56-4,0 em7}A]| 9] 2A& Fipste] g e, FAee £31 9 154

o ekt Aol ejsle] mRewst 5ol oEr W AR Qe

o

6. =&7|E

— o= (IBLaR) | A9 587182 HaliA UA Pt
—0|= (ACGIH,1999) : | ACGIH ¥ =A|:=57]7(ILO) o] AAIRE 887|152 8AIZF Ag7|Ee

2 AREslem 2R ekt AloA S8 AU ABE 3 (spectral radiance, 1)

o} =4w-Z7F(total irradiance, E)of tfjgt XA o= gic)

1) Ziaah A0l chall @ a2 SHFollA] 1000%(16.748) ol k=E=WA Ao 42hg 9 W
Yo zHE zhlal 2442 Hashy| Yais AAEES 100/ar B2 the Ao o]t
HETh AA fAR|steoF ghrh, o] gh& 37Tolske] V|oA= 1% Aste] ths 0.8 uiW/cr
&2 $7Hd 4 ok

3000
MNE, - A=< 1.8 Wer (for ¢ < 1000s)

770
B\ : spectral irradiance in W/ (cri'/rm)

AN band width in nm
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N

2) Iafoll sl @ A ejdHze} 71e AL Ao dall g 7MY k&) jle dEl(E
=7} 107 cd/mrol3hell A HejA-A E= uHg 770~1400 mmol FE QAo digt 10% o]4e]
AFeE2 v Aol A7t gy AA FAIE o oF k(o] AdtEes F&2 AFol 7 m,
A 71712 Alokrl 11 mmd?] AEjolA A= ch.

Bi)

1400
ML, - A= —
770

a: angular subtense of the surce in radians

ou ¢ & AL ALY El BUFY A FET GHo Aawe] Hu dF 5w 7
100em Gol A Fol A4 A7Zo] 50m A A7k = 0,5mi7} Hek,
l 50

az? 100—05md

EDES

CleE A 19966 RAR AT AAER s, 1997

Pl RIA A94385, SR W AdRE)E e, 1994
- oRrolstal FFE. ASESHAL, 1998

- 2 AR A

* Raffle PAB, Adams PH, Baxter PJ, Lee WR. Hunter's Diseases of Occupations. 8th Ed. Edward Arnold.
London, 1994
+ Stellaman JM. Encyclopaedia of Occupational Health and Safety. 4th Ed. ILO, 1998
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225 Ux-6(3) J

| nfol 22wt @ 2] o}

1. =228 4=

f

— ZAg}(electromagnetic wave)= XF T+ ZAQ wjd £ F714% 585 UO7|HA
Aast= A A (electric field)Q} XA (magnetic field) 2 A& o] Qi)

- FeiutE A AA} AAE AGTtolAe AW fHow Yo £E(3x10° m/s)E Y
Elg=g

— AR E (K) &F Azt oz AA W (E)eF AAHNEH)7F A= 2oz 1Fgict, o]9
et A2 ARfgtoll A 1A gk (wave impedance, Z)7} %: 377 9] Aow yehes &

FE A (polarization)S 7FA] 3L Ut}
— AAatol| ofsff A= ofvR| 9 2 AAE)}F AAHS] H@)ell vl sty ojnf P& £<1
FHE (poynting vector)el gtk &4 Q] o] oA 9] 2§ Fit- F FOE YERAT

EXH=P

- Xk oh29] Aol os Y A(far field)et W Al(near field)9] 2709 Fom FEE o
A& og F4 2715 7HAA g

Driax
Rfar 2 /\min
Ry, + BAA
D, Sl lgEnEe )
)‘min : 'TL]-XO]-

- BAAR KT HE] A (near field) @} AAF7|A Q1 Abgho] Yojub= wjdo = HA(E)E =
Ast7] BliA= Vim, AHAMH)E SH7] Yl A/mE ST

- YHntnd g & AgEs diAeAs AAE)S A7 V/m, AAH)E A/m, AEU=
(P)= W/l 2 FAS}

- Asre 29 7] HEF Ipolar, o> 2agh Abel9] AR= A o3t

A5t Ao A= oo 4oz dydh 4= Qo
~ AR ko] &5 (O)
gl 2R\ ) =
TN = 5=
[C= 3x10° 4]
hkm
60Hze] g = 3060 = 5000km

upo|ARub= Adtute] AR 2A wo] 1-300 cn, FuR2] W= 100 — 3,000 MHzO|H, =
3] ubgo] 10 MHzo} A 94l Afo]o] ¥ 9IS 2t 2uk(radio frequency, RF)2hal Tt}
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I
2

I
B X m{ﬂl

2= EAo= 7ﬂEﬁ—,‘%(conductiom current) HEE A o=
718kt B3] vtEAo] 7] AT

wg)
R AAAHS oS

Z = (displacement current)

g2 HZA 7T

dxjate] e 2 ia@ammwz EAR, e wels WeUEs WA AL
EASF7] Q5] iW/ert, W/err 502 EA|SH7] = i),

- Ay s BHom A WA, Ao B4e EAT By ohfe} FE A% 2
AN EFTFe X 5 AAAL}] daa8S gdshe 294 ol Basto] =dd Zlo] A
54 (specific absorption rate)2A] ©@¢le W/l 2 FA|HTHE 1),

O (oW\ &6 (oW
L KL L L
ot \ om o\ pdV
ot : A1ZPA s
oW ol A 53
om : A st
SV H-u sk
p AHEE
| &2 1] Mot 2 S22 & =
=22 7= ey 7=
ol g A HA
= Z1-8-(Conductivity) o H IEt A S/m
(siemens per metre)
71 =(Current) I oFu| o (Ampere) A
1:/_]—0 =R=15s] C} o}
A E 9 &= (Current density) j TR TEE Al A/m
(ampere per square metre)
AN e 2E
e E V/m
(Electric field strength) (volt per metre)
SISEY W Z=(joule) ]
A = (Power density S Yulo| e} e —_
or Energy flux density) (watt per square metre)
ZF1}4=~(Frequency) f 3| = Z(hertz) Hz
A &} (Impedance) Z 2-(ohm) Q
ECEEEE L
H A/m
A7 A7) = (ampere per metre)
(Magnetic field strength) S YU Y o E —_
) (watt per square metre)
ool g ot
Z A}k (Propagation) k FE /m
(per metre)
H| &2~ A2 WG F
“]l:IT . SA (¢} TE J/kg
(Specific absorption) (joule per kilogram)
H]| 5. 2~8 Zlg2 79Tk 1=
- 11:1‘1‘3 SAR =2 \:r(? 9" \X//kg
(Specific absorption rate) watt per kilogram
1} H(wavelength) A v €] (metre) m
2. wael o 8%

IS EEE ISl

AZ2) e FgAdol == o]

21X QIXt |

R A ]
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A, gye, dvt 8 FE FojH(radar) o FHIHAl AREEH 53] FAE40] oA A
stojof oh= WEH Ee HEHY AXAY 9 8E Soll dHYE
O|ZRUIEO] Fa3F 2ol Hil i (& 2).

gol olejo] upolaRuE o] &3t AR A, vho|ARwt m(JE), ATk LA, A}
‘L‘ﬂL A] %Oﬂ ol-g=aL 3L «IQ}%EE FE A (diathermy®} microthermy)2 ©]-§-%=Hl,
7 &g, T B AR o8 Ee FurH e of 10 MHzFE| °F 20 GHz7HA] ot

| # 2| ofo[==mfe| mpFof gt &2

e | Fos EH 85
EXS FM <
= 10-1.0m 30-300u; =]
(Very high frequency: VHF) dH A, F5HAE ’ﬂ
- JJF 1.0-0.1m 0.3-3CHz 2 _] fel :
(Ultra high frequency: UHF) ojulF o] FA=H(CB radlos),
B
10-0.01 -30 AEA d7]|oBrE ol
(Super high frequency: SHF) o 5-30at i 271 AT
(Extra high frequency: EHF) 0.01-0,001m | 30-300GH: Ao #g, 5SS goly

3. F&E LEK= 38

1) F2 =55= 34
— SE7tE(induction heating) : EAIE 73 A7 &of Wil A7149] YA Al WHIkAlZH A
Ao osto] EAof WEol [t WshEA do] WAt o] A& o] &sto] AE0lE =
AEE = i?:lo} BE ARZA A4 tFeEe 5ET SR
— D=METIS(dielectric heating) : I1Fut H7|% £of AAES
b Gol A3t o] HYE &5t A= Y ARE
THESIAY, AlEE VAR sks bl o83ttt AAl FAFSHE LEAE 71
Jo] tjFEolm, 7|&9 RE ANREE Zshs AAxET F4ES Ho|BHRE o
ol AHE-El= ZIAIFA A Aute] thigth 2714 3 s
|

l
i)
i)
N
T
gi
>

— SMFE|: Yolti(radar) $A 9] AL B FA, vele, Aefuld FAL nHtHL A
%, A%, % GARSIAN A Fiedo] WAT 4 glowl, FAY] AANAE AsfieFo]
2 4 9ot

!

10
U
d
N
)
L

g o=7)7|2A AN BHEA A vholAratE A7\ A ALESEL 9l
om7)7|2A FFayeld vlo|azas A flo] Agsha Utk

u
N
il
oo

(@ fad d%

Seluel E4ARAeA tlo|zute] Wit 5
FAFHCPAA, A, A, mlolA2IE BE L5t
GE 33 2}

-1>
)
o3
)
ue)
i)
> B
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| E 3| ALt SAATTC0| 5t N QBN KA HEY
te 1982 | 1984 | 1985 | 1987 1990 | 1992 | 1993 | 1994 | 1995 | 1996
S aARNZS | 5002 | 6471 | 7,052 | 6816 | 7680 | 5914 | 4,280 | 3,069 | 14,132 | 16,575
© 3342 7 4 - 41 1 1 - 4 9 1
4, Mz

- vlolagat B gl ouk(o]st nlolazahi AR ol F4EY UAHom EAo AFS o
AN G AARITH ARG Gz UREHe] EAE, AR Aol WS de
ofFtt. wehd EEAE Auto] wEEChs Lo

8F 4= glo =] U}—O]ﬂil}‘oﬂ }11% %]

N
I~
B
of
un
N,

—|o

sl el Aol stelsa oot
T D A T e AT
SRIAA 91 B0l o] ST A U AALHA) chel AR T
FollAl Z1eE Ao molt vele] 233 Bfd =7 Fo Utk

5. ZZEH
1) g2h4

SSEEE RS F RS
Wb =7 denpoz

>
it
©
o
i_t“
==
Y
9
m{oln
Mo
oy M0

A|of Hojx A EA =t} 150-1,000 MHz
A SeEe E2 HF*“AVM Al fztb7| ol AA|EA] Y=tk 1,000-3,000
MHzoﬂfﬂ-‘:— NHAIZF AFEZHA] SEY g5y gshR|Rbo] R HA| Y| o] A Fupprt wWe
H R EEE FEE 54 "o

g\l ]1]011 ’
<

4

2) =°l i 28

o AR B 7o) wa) Be] Lto] SHYElO] GlolAl, o] o] FHAHE AL AN 2
S ®eh ol ol f el 1,000-10,000 MHz 9 vlo|AEstt WMyge dosH o e
Fupgol A Aue, 2o dE, 2u9s 9 gurgs) 2o Aol WA 4 k. WHEe 4

Zog 7t

A FF] Lot 410 A wlo] WAR £AAY web-C o] o]zl 4
Hoe wAhe Aashe AER AHEE 5 glout A oo At
(3) F5A17o) et A&

AFRRlA 800-1,200 MHz9] Fwts wglel A 7bg wigstAl ubehe ol HAalol that 2%

45, Sz wALS AT A AT Sow g Aol FFAAAS FHomE £F, 0
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714 9 A e FUE HsAel Atk ofuAt doltte] wEH 49 Buzel

FEAFA 6 - 21 MH29) vpo|Amalzl FueEa aeo|aee] BH o] Ass M%
g RuEgr, Aol slolamuis ww AEEde] o W
=1

6. =EIIE

(eSS R) | volARTO keEV]ES ASAUA Gk
IRPA : 7]& SAR AstEF : 4 W/kg
(4 =& Al o] % olsto A= ol W2 ool UettA o= Zo= AtrH)
D7 WAL A eEoll tieh ARt 0.4 W/kg
1984 IRPA(International Radiation Protection Association)= WHOZXE A= 100
w3000 FIHETHY) ARl wZo] TiEF S18AE AWSMETH 10m olie] Axuhs
SAR(Specific Absorption Ratio)& 7|02, 71 0|5} Axlul= AA I AHA IS AI71E 7]
Foz At o714 SARw= A RZ M S| AAut o vA| 9 Eas ket B
W/kgS AR&shH who]lazuto] QlAlof it Faies SHoh=tl AREShe W/t H&
o] de] AMEEE= golojth (& 4o AAE TEAL =E3AE 10m: ©]sto A9 k&3t
74];4# T 6t B9 AAbte] ofsf| QA = Bt AF7F 200mA oJsto]ofof gtk
710l ofgt Aolw, 10mo) gAY k&A= 68 5] Bt SARO] 0.4W/kg ©]

stojofof glth= EAof &3t Aolth, olzgt L2AMY] WeE3tAo H]sl AWFQle] =E3ttA|
v 5574 el Abo] kEdHte A aEste] i 9o eF o] 1/54ER WA 5835t
I Stk ol S0 YHidlo] ME=ES ARE Al 800m2] Who|A RN o] gSlEE (F 5)9
O3t wE&SHl= 9 T 7F w022 £/2000=800/2000=0, 4nW/core] o] 6 59| Hot
AUE=7} 0, 4nWV/ent o]sto]ofof Bt}
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| ® 4| IRPA 2| Oto|=znt/ztC|mtof thet Z2=Xte| ==t

Z=I0h4 (e) HA(V/m) KtAI(mA/m) U =(mN /)
0.1~1 614 1600/f -
1~10 614/t 1600/f -
10~400 61 160 1
400~2000 3" 8’ £/400
2000~300000 137 360 5

| 5| IRPA 2| Ol0|=Z2nf/2tC|utof| cHeh LEtele] &5

ZIF(Whe) TAI(V/m) KA (mA/m) T = (/)
0.1~1 87 230/ -
1~10 87/t 230/ -
10~400 27.5 73 0.2
400~2000 1,375t 3.7 £/2000
2000~300000 61 160 1

o]SH(ACGIH) : 10 mW/en'S YA Ot HaEedroa AuZ A7+ 1Y 8A7to.2 A

L Y
= w1 O
2 - o = = )
25 mW/em & Y+ H9+ I&FS 384 &

7. Hn23
wER 19969 TEA AGAG AAAT, wBE, 1997
D ERIA A43sE, BRAZAEEY 2 APWE, RER, 1994
ool FFH. AFEIRA, 1998
LR AR

* Murray WE, Hitchcock T, Patterson RM, Michaelson SM. Nonionizing Electromagnetic Energies. in Patty's
Industrial Hygiene and Toxicology. 3rd Ed. Vol 3, Part B, Edited by Cralley L, Cralley LV, Bus JS. John
Weley & Sons, New York, 1995

- Raffle PAB, Adams PH, Baxter PJ, Lee WR. Hunter's Diseases of Occupations. 8th Ed. Edward Arnold.
London, 1994

+ Stellaman JM, Encyclopaedia of Occupational Health and Safety. 4th Ed. ILO, 1998
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+ Ladou J. Occupational and Environmental Medicine, 2nd ed. Stamford: Appleton & Lange, 1997.
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Boston: Little, Brown and Company, 145-165, 1994,
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W.B.Saunders Co,, 1994,

- World Health Organization, Early Detection of Occupational Diseases, Geneva: 1986,
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e =Y ulH(farmer's skin)

o W X]|(tyloma), HFE(scar)
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1A A=, E A=EHD

WA A7 GEbs KAy 1)Reke ofdet 2t
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ZVy3l£ (keratoma), HFA|EATZE(squamous cell carcinoma)
o H|AQ} 1 SlHE: ZEkE, 7]AAMEY, M. bowen, bowenoid carcinoma,
SEREREES

o Z}FQIA: ZVAAIESE, HPA|2]E, SAF(melanoma)
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B FRe A, AgER, | AHE, IFANY, AYEY, IRAEFES, GxntAT), H

E7HF, SAHEA
(F=pAl, GSHAD,

=2, AME

ANESA, 7h5784E, 7HRAR, FAICIFA] 2], FRatA|

AE (vl
=fE, BAF,
A ET|AD
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AZAA, A3,
=AW EAFA,

Z 3 BAFD (dichroman, SWEY, SFAFHA, AHERA,
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A7E, 47, B2} I RS

=1}

HRIET, A, A&, J&2A, | AAA, 254 (dich  roma),  oFAL-GA], o FAIRA],
=4 gl e, 344, e, LFREl D, H2HA, J3A, I2E, =
HFERS AR} F71EAIC: BERQ, | REECAIFAD, BRAlL 4eA, 2, o, EE9-HE,
a4E YER) g EE, 344
71, A2 WA, S AA | F=2 0 FEE A, LFAIE, AFAFA, EREEE
<E2A A, A7, F718A | A=A, H2AL AU, 5455, #7184
A7 E=gs o=, A dR, AR WA, 35, 3EE, 2, 19 557
71 8A

FEE, | AEAL IRAEA, | AER, dvkg, awg, 248 5o EUE, 49, o,
AAHE | G1GAL fR, AUk | PEA, SPEAlL SHBE, Fa8A UA, 2UE, HE,
AEf, AR, A9 | AR, DA, 4, ARA, SEE, 934, §718
Al 1A, g, He
AN, AR | FTE, AL HoA, | oladF, UG 49U, ofdUYR, ofryR, 2w
SR ARAL f7, v, |2, SA% ARAEEEE), eEEuE), o, 2,
27184 A E D
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—z24 AFSHA|, 4F AA =4, A A 9 Fatkess
shehibyd, | 73] B imitant@} allergenof] kEFEHER KF AAT 4 glal, AT AAEA
Aok 224 | o] R
Hu 7k, de], A AFEA, | YA, BAA, SaEANE, 987, AFEA, A, 25
Alsks, AEE, H2HA, 7184 gisle, AXtAl, AFEEdhsls, aRsekA, H2HA,
SR EA A, 2, HEHE, edAl, 7S E S A
ArdAl  RHAAL 2AAL,L 77184 | FEAl(EZEEL s s, A, ALRSeHA|, SaEA), &
<22k, AEAL 2 A, AIEA AR, d=7, 45 we 24, ded, HAAA, 55
7, A=AEEE, ZAA
A B AT | Sl (detergent), A, 2], | IR, 20lR, Wolukp, o]AE, WA|(benzoic add, sorbic
<24 Vg, WA, W7 | add), AR, W7RR, WS, W7 RS (benzorylperoxid)
A ZEA | AAA, &7, A4, B, 178z YA, 2elg, ofd, A, A4 &3, SAEE
oFAY, =4 FE=97D
Fxd =4 S, AHA a=A|, o|2E, F, UIE
=5, A= | AEAL 254 989, | 2R, A= EFol(RSe] HiEEHe 49, =4
23 25 ZA)(contact urticaria)
sA-AEY | AL O APA, AL | 2FAL d', IRECEeket A, R ESA, Bzt
<24 s A IR IR | A, o oRE, A ASAlL Ae, sEE, Uirsd
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S b e Irritant Allergen
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CAND | AL BANEA] | F2EAL dichroma), ZAA, BA], A=, DReE, 4
DEA | 03RSl BEA), | 24, BREEEASAD, U, BEu, ud), s
WEA), ok, §71 84, | AUR
e, Ak, o)
FAA, ENRSEST Zowd, ARAE, AA, A2
T AEHF
2}
RESE Aol WA, | $ABAY, AUANY), ZEdEEE, LReH, e
=ER SAGA, ABEA, | BHEHE, stolmebd, sho| =Rt
7184
sl gt SHALAT | SEEA, shubel, Al | Ak, Eeds|s, ikt meldiel AR, UAETC}
oA E 915, SRERIAGA), ABSAGOIAT),  persiphate,

thioglycollic SFFFE(THIleY), BFYE, AFLEOIAD), U&ax,
o], shustolemover , Q314R0FEA)

Hal O2A | R, A5, $ad, | SERE(: ofERW, J|d, HmEw, Aok, 34
e 254, ARA, | A A, 254, DTRRFB@EGD, 71FUA, 2
GAEA, AA | B), 29, ZekaEeraD), o), sweoby, vy

(FE2w, 4505, wgHs), dagi=

A|oJAL, | B mA FRAF AL | A RA FEA AL 1 ol o EAA], FAlEAr
A7 FAE | 2 o= of AU HTFA, | (eugenol), FEIAANY, EESAGF|E, FHupHA, YA,
A =, 3 =, 928 ofehE, 2, H(saliva)

CEA| dEUoh AR [ofdddR, BRAR, ARAGERYHE), 94, 94,
AP, ol ASEa) | B, AR, 1%

Z=X{: Konietzko J, Dupuis H, Handbuch der Arbeitsmedizin, IV—6.2 13—15

>

A

FH 19959 FRA AR AAAR eEE, 1996
S 1996W SRA AT AA A} eE i, 1997
A
o

m

TAIPATE AARAATY, AW AR E Selue A9y 2 Aguay A% 5

+ Brenner W, Florian HJ, Stollenz E, Valentin H. arbeitsmedizin aktuell, Stuttgart ~ Newyork: Gustav Fischer
Verlag, 1990

+ Bundesministerium fiir Arbeit und Sozialordnung der Bundesregierung, Berufskrank- heiten Merkblétter, 1996

* Florian, Franz, Zerlett. Handbuch Betriebsdrztlicher Dienst. Landsber/{ ech: ecomed, 1990

+ Hauptverband der gewerblichen Berufsgenossenschsft. Berufsgenossenschaftliche Grundsatze fiir
arbeitsmedizinische vorsorgeuntersuchungen. Stuttgart: Genterverlag, 1994

+ Konietzko J, Dupuis H. Handbuch der Arbeitsmedizin. Landsber/{ ech: ecomed, 1993

- Norpoth K, Woitowitz HJ. Beruflich verursachte Tumoren, Koln: Deutscher Arzte- Verlag, 1994
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