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N N
ZEH =3
37| log Kow
Y 7| &2t PBT O£
RAHLER S8 Rl - H-EAET
(2) HHI™EE
ARt TAHE 71E
PM, o HZHLZX| 50ug/m’ 0|3,
) ] 24A|2H WHX| 100ug/m’ O[5}
2022-12-06 07 |2tg7|&: a8 |28
PM,5: HZFHFR| 15pg/m® 0[5},
24A|7t WREX| 35ug/m’ 0[5}
2023-01-05 07 |ESE: 7 |etdE M 5~50mg/m’

(3) A28k X Y7 |ti=#

7] 97 5 Fhoks QA Bl B A ul7 el wi, AN HlatEl
22, st w50l oja) AAE G, Aol £ G S o], Bk 1T E EE
AL YA o] R0l A 75 5 ofe FF7t EAT

YA 0GRAY FRE WA, B, ool2E, £, NAE, G7], oY, 25T, U
A 5ol 9

TSP (Total Suspended Particles)= T 7] &

2 §}/H oqiz /q.ﬁg = 71—25_ ?ﬂi/\]ﬁ =1 i71'/\]
E AZAA F 24, A%, 71 9 GRAL, W
SolA HAYE

QpAF AL 9lzpo] F7)o] whet FESFH, 917 10um n]ghe] olzb= A (PM,),
A5 2.5um WG QAH ZEAE A (PM, o FE5te] ol

HA 2] 9] HiEE e 2 192 A o] ARl F= nA|H A, AFEAL w77k, 5
mj A, 2e|7] 27, et 219, oA Aoy 11 91e] Ze H& wf Fo] JloH, A
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WA 101 meelae] WA, S, Abo] o uf MAsHe
et 7ol of $121gF 4| o B %

(4) HHEY =

199813 55 2021E7H4] -2yl A S4E t7] & PM,;9)

hg/m'Y) (BB B,

7l & 5=

201595 E] 20219717 S|t A =4
ng/m’ (=3

7| & sk

1999 A& 2019\ 7FA] ot 121,149,571kg/\d 2] PM,,©] Hl]
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<ﬁ5% 7l & PM;, sk H:‘—9-|')

PM, 5 (Pg/ma)
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(A2 E4: F7A ARG EATH, 275
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CH7| HH
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0.E+00
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=

=19

e
=1

Pd H5 L 5047 (33~61)

= 7] & PM,;9] Bt 5= 2343 (18~26)
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201 19EE 2019W 714 B 86,106,444ke/ A ©] PM, 7} Bl &5 &
(A= E4: 7 AH A B, 345
PM, (kg)

1E+08

1E+08
n0 8E+07
'5.“:“

6.E+07

F

th7| o

4.E+07

2E+07

0.E+00

A

HAE A2 = 37] Fol B dHlz EASHEA 52 Sl Al Hdste] 71

ol R2E 1, ol 2 F D A, A7), HBLF Sl oJste] AR AR

o} 2] o G2 220l Ao Fae FaEE v
AR (PM s TR i, 2 EE A% Aule] A GEH Bed AT T2 4%
9SS gurste] 24 W AZ E40] )Mo 4 AE A0 7P b ShEAoln,
@% WhSo] oJ5t 41 9 DNA £4o] WAl

ZEAIRA (PM, 9] 79 515} BHej7kx) AEs) 7| wAet Hel el 245 557] A3
A HAQ A9l0] o Bo| We] 7|5 Wojmelw, Ao RE Sol7t AP WAL
Qo 498

ofglole] 75 HE HEG 479 wee] o2 t} o|A]| kot WAWA7} oj2le]o]
W 5 A7) B U e Qg 4 9

AR S, W WA Fe o A5 AStAA T B 5] AR B
oF5hA| 7], 53] W )4 ASHCOPD) O] 34 otste §ure 4 9le

712k ZOARA ] =F A, SE7} 10pgm’ Z743 dhokeh 4709 9 o] Ao A

AFLE 0] 6~13% Z7F8H(WHO, 2013)

oA A] FE7t 10ug/m’ 57k wfjutet g2 d 5 4 gH(CoPD) o &2 1%
27%, AFLEL 1.1% F7Fokal 2] FE7F 10pg/m’ F7Fe wfjupet Hof
9% S7 Ve (AT, 2014)

o3

123
[h7| QS HO| HSSIR7IZ, 7| BB HE AT
BH=EZE, 2021

Z7(0[MHX YL ME, 2+

WHO, 2013

Zna|=E, 2014
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(4) HiST =

F 3,614kg/d 0] HE=o] H| &3S
&35, S35

R

2008 {HLE] 2020714

=

A7l e 9=

=

Bromine (kg)

1E+04
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1.E+04

Kfl  s.E<03

6.E+03
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of oJsif 27 (IPCS, 1999)
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(BEez Qg AR B8 o) A4 FE v 4 IS

SR L 27| & (1S5 1A A2020-485): TWA (Time Weighted Average, A 7H715
T-Z7]%) 0.1ppm (0.65mg/m’), STEL (short-term exposure limit) 0.3ppm (2mg/m’)

ACGIH (The American Conference of Governmental Industrial Hygienists) =2 SHA|of| 4] 2]

BE 9 7 3}$HE9] TLV (Threshold Limit Value) - 8A]7F TWA: 0.1ppm

ACGIH =2 §HA|o| A ¢] B2 w 7 5132 9] TLV-STEL: 0.2ppm

OSHA (the Occupational Safety and Health Administration) 'r 2 StAo| A9 B&E W 7 S5t

£-9] PEL (Permissible Exposure Limit) TWA: 0.1ppm (0.7mg/m")

NIOSH (National Institute of Occupational Safety & Health) 't = StA|o| 4] 9] BE& 9l 7 515}
= 9] REL (Recommended exposure limit) TWA: 0.1ppm (0.7mg/m’

w
~

NIOSH (National Institute of Occupational Safety & Health) 'c& SHA[o| A o] B& 9 1 3}5t
£-9] REL-STEL: 0.3ppm (2mg/m”)
e17te]l FA4 59 =A dlolg o] 7]%3% NIOSHS] E2 #7] 9 IDLH (Immediately
dangerous to life and health): 874, &, 534174, 715, 3ppm

A LE 5 550 557 G| it A4+ 3.6mg/m’ HHEO| eEH ratof| A 2] ¥
2} (Tarasenko et al., 1977)1} of|o] 2Z3} A3HLE 8N 0.06mg/m’/min 59 & 7]
] #HE Ao 2 W 1 E (Hicks ef al., 1986)

XN ok I

e rE

AN il go
e

o

g

i
ox,
e
o

- Z7] &9 247t LC,, (Lethal concentration 50% kill): mouse 1569mg/m’ (PHE,

V)
S
(e}
\=}
~

TAIZE E<t 23ppm o] H&
= HE%3L, 180ppmo] FF41
effect level)<= 23ppm S & 2

Z7]o]| l.&= cats, rabbits, guinea pigs= 0. 7]of 2F7to] 2=+
173 A Zoll7} #d3) © 1 LOAEL (The lowest observed adverse
Q1= (Bingham et al., 2001)

o2k

ok

s

NCIS SfStERHEA|AH

CH7 | 2 SERO| HIESZTIE, W7 |2tE 2 MY A2

7 IQESHEY, 287

IPCS, 1999

IPCS INCHEM, 2007

sietE 3 L EV|E, 18-S 1IA| XH2020-285, 2020.01.14. LEIHY
Tarasenko et al., 1977

Hicks et al., 1986

PHE, 2009

Bingham et al., 2001



= (Aluminium Compounds)

XAl Al =AE 26.98
== 2450°C ==3 660°C
=7|8t TmmHg at 1284°C log Kow -
CH7 1217 - PBT 05 -
FHLEF a5 Qofl - AHBEAIRT
71l N 2(Z1) H228 1AM TR
IR 2AE/REY 2(Z1) H315 IR0 X=2 Yo
st E &d/E X=EY 2(31) H319 =0l Mt X5 Yo
SEEN |54 =
15| L 3(3D) H335 SEANSES LR+ UG
(2) AHEE
AR TAHE 71E
2023-01-05 CH7 | @SS 07 |2 HE o&d
2014-12-30 J|ESIEIE R SHARTA| H2014-2375 -

A2hol | FHG 34502 Aol A 7o) WA A gk, o ool A 2
GRS A AR Az B, BB, A7, A3 T B o2 A8
271, Elepjol Bl nzre] Jlet BB oo

/\
s =
St o}39) Sl SlsHE WEE F4E AR 0w WSk o]F 844

7] & d2n)E = dubr o F 0.005~0.18ug/m’ 2] H < (Hoffman et al., 1969;
Potzl, 1970; Sorenson et al., 1974)
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A, A
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[e] o

ol

W &E W AT A 57l Al
(Lee and Von Lehmden, 1973)
2016WRE 2021974 Saluatelq 241 7] % d2n)ko] # HEL 0269+
0.114 (0.242~0.290)ug/m’ ¢ (SH=+3H74 -2k, 2021)

i\
i)
rr
of4
N,
o
N
1o
U2
S
=)
or
off
k1
rr
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©F 100~1000ppm

oS

Al (ug/m?’)

0.400
0.350
0.300 \_/___\
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0.200
0.150
0.100

0.050
0.000

7 & 8=

168 178 184 ‘194 204 214

2008 €] 2020 7HA] 4t 366,432kg/1d 0] FFu]Eo] HIEE 3

s E4: 7| e d=duEd, S

o
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T.E+05

6.E=05
&) SEs05
L
3E:05

CH7| bl

2E+05
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ZAE

(B8 07| & L2015 HEY Hah

A SEHEY P
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=
]
=
]
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42
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N SE7IEHEREE;7IA
E L]

B AR X EHRHFHEY

=5 2ERZ A2
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| EEE s “7 i
HEE U%EHE e A2l
17%

(YUEHE 7|08 (ZAIE: 20204))
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32

o

e

Aog bE2H d24 F A7 AR5 W71E %

1(Gosselin, R.E., Smith, R.P., Hodge, H.C., 1984)
o 4 b T4 294 antks 244 A6 48 §
W2 Az EA o Hl2sto] LERd (Ellenhorn, ML,

N
o,
re
)
Ir
olt
el
Jo
S
re
R}
=
o &
N
=
U\U [‘_,.4 :

s m
ol
ol
=2
et

O T
Mo

o A Al Z]uf, RO R o]ojz]= XA HHFS Y
, B 55 A2 We} A7 A5 Al B9l (Venugopal, B, Luckey, T.D., 1978)

S oy

28 ol
R £
X

e

il

a=)

r

ol

1B

Eha

=)

0,

>

]IIO](

0,

o Lol

Mook

3
4 L E27|F (85 EIA] A2020-485): TWA (Time Weighted Average, A 71715
rZ7]%) 24524 10mgm’, 84 &, 12129 Smg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists) =& A o] 4] 2]
&4=2n)m 9 7 SFSHE2S] TLV (Threshold Limit Value) - TWA: Respirable Particulate Matter
Img/m’

OSHA (the Occupational Safety and Health Administration) lr& Ao A4 9] &2 njm 2 11
3}9HE-©] PEL (Permissible Exposure Limit) TWA: Total dust 15mg/m’, Respirable fraction
Smg/m’

NIOSH (National Institute of Occupational Safety & Health) ' = SHA|of A 9] &Zu|F 2 1
3}9HE-2] REL (Recommended exposure limit) TWA: Total dust 10mg/m’, Respirable fraction
5mg/m’

NIOSHO| 22| Z7]: =, 1|5, 5717

EA $2] - 47T ool 2 F S} 9f 23t LCy, (Lethal concentration 50% kill): rats 0.888mg/L
(Thomson, S.M. et al., 1986)

EAX 2] - 4R 7E o o] 2 E Tl 23t NOAEC (no observed adverse effect concentration):
rats 10mg/m (Thomson, S.M. et al., 1986)
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Hoffman et al., 1969; P6tzl, 1970; Sorenson et al., 1974
Lee and Von Lehmden, 1973

SIEIABT, 2021

7| HS TS, BAL

Hamilton, A, Hardy, H.L., 1974

Gosselin, R.E., Smith, R.P, Hodge, H.C., 1984
Ellenhorn, M.J,, Barceloux, D.G., 1988

Venugopal, B, Luckey, T.D., 1978

SBIEAO| L E7|F, I E2TA| H[2020-28F, 2020.01.14. LEIHH
Thomson, S.M. et al., 1986



EXpAl v LEhNEL 50.94
== 3407°C ==3 1910°C
=712 2.34%10 > mmHg at 1916°C log Kow -
OH7 (27| - PBT 045 -
FAMEZF ST ol - AYHBAET
(2) A8
TA|YUX} JAEE 71E
2023-01-05 7| QS AL 7| &t Rt oA
2014-12-30 7| Z5IE2 2 SIABTA| K2014-2375 -
(3) AIR2E U h7|HE Y
HiE2 A, Blebg 5 o8 g39 952 AMEEY 5-& WAlohs 29T &

= A, 2ng 9l A& 37k Aiteks d A EM AEE T o S8t 99

A
& A, s l2E
Ao oty WA Ao 4 ol

2 ujze] 74 91

(4) HEY R
7] 5 vhtEe] 24 5

2008 ELE 2020W 717 B

= 0.00002~0.0019ug/m> Q] (NAS, 1974)

341kg/\d 9] HivtEo] BiEE Gl

Az 2471 ed=duEd, ST
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Vanadium (kg)
LE+03
LE+03
o LlED3
0
K 8Es02
=
T bE02
N
= 4E
2E+02 \
0.E+00
‘08 ‘09 104 114 12 134 14 '154 164 7 181 ‘194 ‘204
ZAE

(H=E 7| & BiLHE HhEE Hah

SESHZHEY; 714

2PE MEY
0%

R EE R B VIEHHIE HEE
=3 SHEREY Wl =% 7EHEHEY 7 R HY
I TITE A EY

WIS T sy EsE IS
EAE A ANfA T ANfA

(K% 7|0i8 (RAIE: 20204)) (YZTHE 7|02 (ZAIAE: 2020H))

PSS BB AL g X9 2EA A9 B FEFE Holv] 17 e, G
Ao, ke FRAY, 7 95F, NE, M@Ya 2 DA A Wat, B

T 5L sty 5871w A

mlm :
P

O
o
il
rr
Ar
i)
o
lo
N
it
rO
o
of
N
r

w2408 W Fol A 55, SFAFA Ash 4 xR, B, AL - A=, HlE, o,
v 2} AAF 1o 4=, mjH.¢do] 918 (Lelkin, J.B., Paloucek, F.P., 1988)

ACGIH (The American Conference of Governmental Industrial Hygienists) =& A o] 4] 2]
QAFSH}ES] TLV (Threshold Limit Value) - TWA (Time Weighted Average, A| 7t}
o1 %7]3): Respirable Particulate Matter 0.05mg/m’

NIOSH (National Institute of Occupational Safety & Health) .Ir& SHA |49 BH&E W 7]
3}9}HE-9] REL (Recommended exposure limit) 155 ceiling: Vanadium compounds 0.05mg/m’,
RELZ HUHE 245 W HhuHE ©Heba-2 Al 93t BE Hhvg slehEol 484
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NIOSH (National Institute of Occupational Safety & Health) 't = SHA|o| 4|9 BE&E 9 7

ot
o

£9] REL-STEL (short term exposure limit): 3mg/m’
NIOSH®| ¥4 7|3 9 IDLH (Immediately dangerous to life and health): 3=, T 5
71#), 35mg/m’

A~
=4 5

ol
=

for
ol

Z] - QASHIYFE 4417 dust ¢ of 2]§F LCy, (Lethal concentration 50% kill): rats
11.09mg/L (ECHA, Unnamed, 1991)

NAS, 1974

7 |QYSHHES, B3R

Lelkin, J.B., Paloucek, F.P,, 1988
ECHA, Unnamed, 1991
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(4) HiST =

1999 HE 2021 d7k2] -2itetellA] SAE tf7] F F7He] B FE+ 0.058+0.023
(0.025~0.095)ug/m* ¢ (FH=+3H73-g ¢, 2021)
Mn (ug/m?)
0.120
0.100
0.080
0.060

0.040

7l & 8=

0.020

0.000
‘'god ‘oo'd ‘o1 ‘o2 ‘o3'd ‘o4l ‘053 'o6id ‘07d ‘o ‘oo ‘101 '11W f12 '13 141 'as5E ‘164 17 "8 '19W ‘208 ‘1WA

EIN Ll

(A=E Of7| & Y2t sk Hah

2008'3FE] 2021 A71A] B4t 57,745kg/\d 0] Gto] HiEE = (Rt= 24 TH7| L d=2
&%, 45

Manganese (kg)
1E+05
1E+05
:;(JH% BEs04

6.E+04

CH7| bH

4E+04
2E=04

0.E+00
‘ogld ‘09'd ‘108 118 128 13 it ‘154 ‘164 74 18 194 208

ZAHE

(=L 7] & YTt HHEY Hah)

o UEM 5.

ZIEFZIHH 7| B HEY

10% uE% HENE
qEy
EEE T 5%
ELLES
ATY AAE
49
15%
Wt EEAHEE B S EE RS E AT AYE Y
B ZIE M R R W TR A EY

W =S ESHEASE

(X[ 7|0HZ (ZAIRIZ: 20201)) (UZH 7|0H2 (ZARIZ: 20201))
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A Ask 7 Az, B, AAL o A=, B, 1,
(Lelkin, J.B., Paloucek, F.P., 1988)

SIIEA L E27|& (-8 55 14| A|2020-485): TWA (Time Weighted Average, A|7F7 15
Y= 7]5) B 2 27)34HE - & Img/m’, STEL (Short Term Exposure Limit) & 3mg/m’
ACGIH (The American Conference of Governmental Industrial Hygienists) iz & Ao 4 9]
7k 7)1 5FgHE- 5 ©] TLV (Threshold Limit Value) - TWA: 0.2mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists) =2 A of| 4] 2]
7HoFHE: 8 9] TLV-STEL (short-term exposure limit): 3mg/m’

OSHA (the Occupational Safety and Health Administration) =2 $tA|o]| 4 2] 7t S15HEF9}
&.9] PEL (Permissible Exposure Limit) TWA: Img/m’

OSHA (the Occupational Safety and Health Administration) 'r & gtA|of| A o] W7t 3FHE-Fof
9] PEL-STEL: 3mg/m’

NIOSH (National Institute of Occupational Safety & Health) lr& SHAo| 4 2] W7t SIE5
9} & 2] REL (Recommended exposure limit) TWA: 1mg/m’

NIOSH =% gHAof| A o] 7t 315t 279} §2] REL-STEL: 3mg/m’

NIOSH®] % 7|3 9 IDLH (Immediately dangerous to life and health): 57|74, &3
X737, A, 4174, 500mg/m’

T7HE ratso] 5.14mg/LO] FEE 4AIZF B Y &S Ayt Bd 24 t7] 5=
5.14mg/Lof| ke EF 100t ol A Aol BASHR] kot ratsoll A B 54 &Y LCs,
(Lethal concentration 50% kill)-2 5.14mg/LEt} 2 7 © 2 7FF% (ECHA, Unnamed, 2010)

e

EPA IRIS (Integrated Risk Information System)2] §5 L-Zof thst A B5 7|54 f:
RfC=5x% 10" per mg/m’(Roels et al., 1992)

System RfC (mg/m?) Basis POD Composite UF

A 5x107° MAM= 7| SEL0} LOAEL (HEC): 5% 10 °mg/m’ 1000

RfC (Reference Concentration), POD (Point of Departure), LOAEL (Lowest Observed Adverse Effect Level),
UF (Uncertainty Factor)
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CH7ZISIGHEE N

ok

i

NCIS StStERHEA|AH

Sr=etdE T, 2021

7 IQESHEY, 287

Lelkin, J.B., Paloucek, F.P, 1988

SISIEA9 L E7|F, 18- S211A| H[2020-285, 2020.01.14. LEIHH
ECHA, Unnamed, 2010

Roels etal., 1992

19



TS B

= 3 Ma
X 5 l
< 2 N iy
ME =5 ok ®

S = U

=] " ﬂ M_ﬂ
U =1 ol A

3 2 23 P
n | — | | o - i 1D|

1K T4 5
o = n el
5 <+ |9 o i )
oF g | ol g o il
ol 3 E R B E S
mh..Alo L_A__w_ g & OF|=| % |K CSING) B il
H_I ._._ﬁ nOuJ m ﬂ b\l o] ”\ mﬂ_OI _._.l

m = e | @ | < A oo =
- o~ |5 o T4 ) m
5| B | W 0 P s o
2 g X Xy
S * T o Moo
o) iy S T ol i
Q 0| = |o RO\ B2 ol MT o <

T| T |T B IR L

S o 4 o T 2

o ! =
9 = S ~ | R0 T W 5 oy
= I : 3 & s® & =
2 I g R i | oo G T A
MR pg_Z2: 8 o
=___= 0 = m = i et of | ol ol B X T i
= | 2|8 oo HooxeoR =
- = © | E| o X il H
ioT oF F R W ¥
e = 20 R S

— r =
M %0 =l | |R slgl omoBx T3
S ~ - 5 | S| @ ok e T 0roen ol

no Kio k = :

IRz Szt 3 B2 OBEET _IET
Rigldiss 8Ra | BIRg:z H2¥z327
. 0 mo = R|R B o)l G W oo o
= B | Rl & = W WOk ] O H GH

Helo] SYA =

sl o7

2 213

=
=

25 of )

o

20



CH7ISIGHE R N

o < T2 1ekEe] FH= WS, ol 28 Ak Folu F2E
$4 74N A== E o nAlE e ofs) I
-

1 =

AFES AU thE o e ol SAto| =t Atehd o] 24 ofsf keEH

(4) HHEY =

—_
U

1999 H¥ 2021Wd7HA] -2UatoA S4H 7] 5 Ho W X+ 0.965+0.331
(0.510~1.434)ug/m’ Y (FF=&-73-5 ¢, 2021)

3
Fe (ug/m’)
1.600
1.400
1.200
H
_Ho 1.000
Klo 0.800
=~ 0.600
2
w 0.400
0.200
0.000
99'3 ‘g0 ‘01@ ‘029 ‘'o3E 'oad ‘os'd 'osd '07H 'oed ‘09 108 119 ‘128 ‘1398 '149 159 t16W 1793 ‘189 ‘198 204 '@
EIN L

) Z2 oI F3

4 71 BAE BT A A L B4k LA 848 I 0 d 36 D8l
o gl rjdoz Bag JRolAw, $5/1AE B WA U o FH Y 54
2 ey

b g5 A AFED WA 55 AR T, B ABAE AT DEE 2F A
B2 zdstel 5 Tet HE A3

A% M S W] A TH SAS DoA WA, TE, BE, HAS 48
EE

AE ArhE e 64 05 ofRo|E F5 Age] Fa Uel F She (Yuen, HW.,

Al ol A 22 A% 7 S5 A L AE diAE E4A13

ACGIH (The American Conference of Governmental Industrial Hygienists) lr& Aol A4 9]
Atshd B2 9 g.9] TLV (Threshold Limit Value) - TWA: Respirable Particulate Matter
Smg/m’
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=

OSHA (the Occupational Safety and Health Administration) 'r& SHA|of| A Q] Alshd B2l &
5 9] PEL (Permissible Exposure Limit) TWA: 10mg/m’

b

NIOSH (National Institute of Occupational Safety & Health) 'r& SHA|o| 4 Q] At B2 9
&.9] REL (Recommended exposure limit) TWA: 5mg/m’

NIOSH®C] 7 7|3 9 IDLH (Immediately dangerous to life and health): $5-7]74], 2500

mg/m’

NCIS SIStEEHHA|AH

Gurzau, E.S., Neagu, C,, Gurzau, A.E., 2003

S=EdSH, 2021

Yuen, HW., Gossman, W.G., 2017

SISO L &7|F, 18- EE1A| H[2020-285, 2020.01.14. LEIHY
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(4) HISY HH
2001'd m]=0] A7) B A @ Aol A ofed W2 W A7) 413tonT} o} AZ}HE 2,909ton0]
HrE 5= 7] 0 2 S22 = (TRI02, 2004)
2008 26 2020 712] B 153,768kg/A 2] o}do] HIEE]9-S

= EA4: 7| e A, &EH)

Zinc (kg)
5.E405
4.E205
4.E+05
w0 3.E=05
Rl 5es05
=
T 2Es05
D 2fe0s
)
1E+05
5.E+04
0.E+00
‘ogid ‘0o 104 118 12 ‘134 14 ‘154 16 7 18 ‘198 208
EIN Ll

(A=E 7] & ofH B = 1)

25 8%
W3S HEE  gmemg
SHAHE HEY
W 2T BEE,
‘aer;:;t s ST=

EUPHHEY 1%

= ST RETHE
HEE 2AXEHY

| EEEECEE

HEE
VI LT HEY HA} 2E,
FHHE, Y,
H% aza
Wy ESY EIE I [
WIS mEIF EOE mig 20%
(X9 71018 (ZAIHE: 20200)) (YB'E 7|04 (ZAIAE: 20201))

At Al dFamA el FaAol HAEJIAT, ALY Ao] HE 5 103 oty
Tk 43 A B4 FEES 90d 4 98

ol TeAE ) AL Astolele] 91 EUT BAS0l 04T T, 09
4, I8-57 A oFeS §43HGossel, T.A., 1994)

< FEeH(Haddad, 1998)



CH71SloH =2 N

ilo

25 e} ot Ttoles FLTATE loH, dEA 1 ftof| A AalE ko] ofdS Fo
W JZ a0 = 7} 745k (Klaassen, 2001)

ACGIH (The American Conference of Governmental Industrial Hygienists) lr& Aol A4 9]
oted W 7 $}5HE-9] TLV (Threshold Limit Value) - TWA (Time Weighted Average): 2ppm
ACGIH =& SHA|o| A1 9] oA W 1 $}$H=E9] TLV-STEL (short-term exposure limit): 4ppm
OSHA (the Occupational Safety and Health Administration) '=& $HA|o| 4 9] o}l 9 7 S5t
£-9] PEL (Permissible Exposure Limit) TWA: 2ppm (5mg/m’)

ik

NIOSH (National Institute of Occupational Safety & Health) ir = StA|o| 4] 2] o}l @ 77 S}
£9] REL (Recommended exposure limit) TWA: 2ppm (5mg/m3)

]

NIOSH (National Institute of Occupational Safety & Health) 't = $HA|of| 4] 9] o] Wl 71 513}
£-9] REL-STEL: 4ppm (10mg/m”)

NIOSH2] IDLH (Immediately dangerous to life and health): 25ppm

=4 2] - 7] ol 2J5F NOAEL (no observed adverse effect level): guineapig 2.7mg/m’
(Lam, HLF. et al., 1988)

EA 2] - 4X7F dust S4oll 2]$F LCs, (Lethal concentration 50% kill): rat, >5410mg/kg
(ECHA, Unnamed, 1996)

L]

NEH
NCIS StStE R - EA|AH

CH71RE=E0| IESIEY|E, U7 = E Y Al
TRI02, 2004

7| HES, S35

Gossel, TA,, 1994

Haddad, 1998

Klaassen, 2001

Lam, H.F.etal, 1988

ECHA, Unnamed, 1996
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34 ARES B9E BAelA Aol WEHm T2 4ue An AgsHe Bl
5 2

(4) HSE Y&
1969~1971, 197813, 1983\ w]=-e] A+ el 7] o
0] 912 (EPA, 1974; Lee, Dufield, 1979)

EA] A w7129 fhE H7E £ 0.44~0.98g0] AeE-E F5 0= &% (Johnson,
1970)

22 7F7F 900, 1240, 1560ton

iy

20087 ¥ 202013712 Bt 2kg/A 9] Aelw B 11 slhehEo] iEE =

= E4: "7 L dEAuESH, HEE)

Selenium (kg)
10
g
8
- 7
m s
[
LI
Z 4
% 3
2
L
0
‘ogd ‘o9'd 104 11 128 134 144 154 168 g 184 194 20
ZANHE

(B2 7| & Hoiis HiE2 Hap)

o
S8 : 15%
15%
HZE7 EsY -"“ | =
HZE I Wz O3

(R|9E 7|0i8 (RAIRIE: 20204))

(5) FL x| gt
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CH7ISIGH= = N

rr
x
&

AdE, oMl w4t HEE, Adwit HER & & olitalzol gt A7IXt & A
A, e, P, AT, B4 BHS §H % 92 (Mackison, EW., 1981)

SISHEA L& 7)|& (185531 A] A2020-485): TWA (Time Weighted Average, A 71715
HA - %7]5) 0.2mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists) =2 SHA|of| 4] 2]
A 2 1 20 TLV (Threshold Limit Value) - 8A]7F TWA: 0.2mg/m’

OSHA (the Occupational Safety and Health Administration) Ir& StA|o| 49 Adlg % 11
3}9HE-(Selenium hexafluoride-2 ] 2])2] PEL (Permissible Exposure Limit) TWA: 0.2mg/m’
NIOSH (National Institute of Occupational Safety & Health) 'r = StA|of| A 2] g 2 71 5}
SHE-(Selenium hexafluoride-2 A 2])2] REL (Recommended exposure limit) TWA: 0.2mg/m’
NIOSHS] E# #7] 9l IDLH (Immediately dangerous to life and health): +=, T8, §57], 7t,
A%, @, HA, 1mg/m’

4A)17F Z<t hydrogen selenide 5-¢]o]] 2|5} guinea pigs= A5} BA], 7+ 2A] 27}, 7HA Qo)
UEF © ™, NOAEL (No Observed Adverse Effect Level)-2 8mg/m’© 2 31215 (Dudley a
Miller, 1941)

L]

[

ko

NCIS StetE A HA|AH

EPA, 1974; Lee, Dufield, 1979

Johnson, 1970

7 12E=THES, HER

U.S. Dept Health & Human Services/Agency for Toxic Substances & Disease Registry, 2003
Mackison, F.W., 1981

SStEE L E£7|F, 18- SF1A| H|2020-285, 2020.01.14. LEIHH

Dudley and Miller, 1941



XA Sb 2XpF 121.76

== 1635°C EX0vs| 630°C

371 mmHg log Kow -

OH7 |27 | TmmHg at 886°C PBT ({2 -

FMEZF g Folf - HRBAIEZT
MA=Y 1 (%I H360 MASH E= BjOL 242 &+ US
MAEY - H362 ZRE Y= 010]0] R = US
AMBI7 O, N . . .
g;a?&%) © ohg3 H412 7|5 G0 2o ~uME0] FoE

(2) G
TA|YXL DA™ 7|1E
2023-01-05 7| QSR 7 | S E M [ESpS
2014-12-30 7| =552 AL SIARTA| K2014-2375 -

() A28x R Oi7[HEH

QrEl e A ztol A A 07 EAJste EoFo] AHaid Fsto] ofs) s 422 gvrE 5
oLg mat ohel, 21914 gPo e Qubd 4 98

SE O QHEE VT 27 Azl ARG Fa5H A8

Fo 2] -l RA, FA-QTEL A, -4 -Sr e 2 A} B, ol g3 £
8 3T 5ol A8

SASORE BEG EFOR AGHN, VLA AR $07} 7ok 9

QP AH|o) T E ] A0t 2 Ao ALg S BEOlA HAA R AHE

HRJE, EA7], S50l SAE, 545, 779 duE 2 A4

olE] & S}FSHE-L leishmaniasis Z-2 7| A= 2 0] A 5o T AFS-H
XH% A B AA, o 2 Aup Alx, A A| 231 oA F7] F HiEe] T8T &
Ste| 2 9 1 3FE-2& A RSHEAY Aot oA BiEEY, 2 7] o2 uiEd
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CH7ISIGHE R N

(4) ST HR
200856 20201 3744] B aF 5,929kg/ A 9] QFE] = o] HiEE -
A= A W7 e dE2duEd., &)
Antimony (kg)

12,000
0

10,000
il

=

8,000
6,000

CH7| bh

4,000
2,000

‘ostd ‘09 108 11 12 134 14 ‘15 ‘165 7 ‘18 ‘199 208

Il RHER R SR e
HEg

B ERAEAZY 28
H el

HEg

78 AEY

(YPEY 7|08 (ZAIHE: 20209))

rr

CAA (the Clean Air Act) 1125014 Q|25 olut 718F A2t QIZte] A% FF &
AHA &4 Fdchs Aoz deA AU == 18871 5 th7] 2 H="E (HAPs;
hazardous air pollutants) % 52 H 75} 1S (EPA, the Clean Air Act, 2000)
ol 9] QLR MAL B EE A9inte] PR 240 R feloR 85 T,
TE 1 Autd Fojx o] £F-L o7 (Hamilton, A., 1974)

QRE[o] ghA QleRe AR O] WS 5] Tuke] o]4), A1 Wk QuE, T, 7|04
T, 71, AR vholeky el F1 U W G dia 1% g2 5
o

7] % QtEl2 9 QtEl 2 st iAo 2 k29 22 15, = 2=, o H4i4

a1
[¢) LIl
ok HE S5 H71E 5o 254 T4 Y 4 1= (Bingham, E., 2001)



CH71SloH =2 N

SR L &7 & (1S5 51 A] A2020-485): TWA (Time Weighted Average, A 7F7 15
+Z7]5F) 0.5mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists) =& A o] 4 2]
Ste] 2 9 77 3}9HE-©] TLV (Threshold Limit Value) - 8A]7F TWA: 0.5mg/m’

OSHA (the Occupational Safety and Health Administration) r& QHA oA 2] QtE] = & 7
3}SHE-9] PEL (Permissible Exposure Limit) - 8A]7F TWA: 0.5mg/m’

NIOSH (National Institute of Occupational Safety & Health) - = SHA |4 2] QtE]E @ 7
3}9HE-2] REL (Recommended exposure limit) - 10A]7F TWA: 0.2mg/m’

NIOSHS] 2 #7] 9 IDLH (Immediately dangerous to life and health): &=, T 5, 5714,
AHETA, 50mg/m’

antimony trioxide © & 12mg/m’ o|4 B4 2% mouse?] - TH7 HPA 3R] o]

UFEFY © ™, MRLs (Minimal Risk Levels)-2 0.001mg/m’$] (NTP, 2016)

o2
re

1

NCIS SIStEEHHA|AH

7 IQESEHEY, &3S

EPA, the Clean Air Act, 2000

Hamilton, A., 1974

Seiler, H.G. (eds.), 1988

Bingham, E., 2001

SR LE7|E, IS5 1A H[2020-283, 2020.01.14, LEINN
NTP, 2016
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X Sn 2xiE 118.71

BEH 2270°C == 231.9°C

571 1x10°mmHg at 1224°C log Kow -

CH7 27| - PBT OE _

FHIEF 52 o5 . HBA|R

(2) HHIZE
TAILRE npNpsi=] VIES

2023-01-05 | Of7|QSE: (f7|aHzRHY 015y
2014-12-30 7| ESSEE: SAR A H2014-2375 -

=
Tributyltin® A7) N4 &l Aol &8 419 Wzlso] 2%, 0@ WAA 2 B4

HZo|| A}8EH, Tributyltin, triphenyltin, tricyclohexylting 5ol A ArA|, ¥4,

A zA|, AEA, FFA =2 AHE

orZ- 8 Bl A2 ASel7] 93 FAA 2 AFR=E (Aldrich Chemical Co, 2000)
FAL 2R kA, WA A7l AlE D AA Y, F49] AHdAH AR H7 =
54 dmel dio] oJel WEE 5 98

(4) =Y 2
2008 AHE 20201712 B 6,617keg/ A 0] FA o] HiEE QS
[¢]

= 24 Td7| e d=dET, S

32



12,000
10,000
a0 s000
KR
F 6000
D 000
(=)
2,000

CH7ISIHEE N

Tin (kg)

‘o8 09'E 104 118 124 138 184 15 164 178 ‘186 ‘194 208
ZAIHE

(B8 7] & M =2 Ha))

E =
_ B SH1% g oy B 2E, EE,

R F A HEY R EUTUA

B RsA 2 e Yy 7R HEY
HEZEg
24%

.7 HEY
L LEEER-EE)
I

SUFHHEE

== ST AHATAE
HEE 2REH

(K|S 71018 (RAIHE: 2020)) (YEE 7|02 (ZAAE: 2020H))

EQug 34, Edold F4 9 Egnd 24 skl g Bed BE §7] 74 gL
DNA 9 RNA §-30] B2 g v=7]9] vletgl BI2 w2 P20 £4€ 9 4 942

o=l d HHRL R aY 2Ue HAAg 584 Bsle HTre gusie] 24

(Grun, F., Blumberg, B., 2006)

°
A 2Jle 341 4 95 (ATSDR, 2005)

[
0%
~

=
H §5 7|5 IZGHSl= stannosis® GE X

2 eQd AEe ARt fIAAA HaAs, &, A 22 918 2

ACGIH (The American Conference of Governmental Industrial Hygienists) ' 3HA| o] 4] 2]
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CH7ISIGH= = N

FA 9 7 3}$HE9] TLV (Threshold Limit Value) - 8A|7F TWA (Time Weighted Average):
2mg/m’

OSHA (the Occupational Safety and Health Administration) '=& SHA|o| 4 9] 4 9 71 S5t
£-9] PEL (Permissible Exposure Limit) - 8A] 7} TWA: 2mg/m’

NIOSH (National Institute of Occupational Safety & Health) 'r = StA|o| 4] 9] =4 W 7 515}
£9] REL (Recommended exposure limit) TWA: ng/m3

ol
N
)

NIOSHO] ®4 #7] 9 IDLH (Immediately dangerous to life and health): =, T5., &
100mg/m’

o3

i

Aldrich Chemical Co, 2000

7| HES, S35

Grun, F, Blumberg, B., 2006

ATSDR, 2005

SHRIEHO| L ET|FE, 18 -SRI H[2020-28F, 2020.01.14. LRIHH



ChON Te N 127.6
ZEH 990°C =% 450°C
=7|9f 7.5% 10> mmHg at 25°C log Kow -
CH7 |92t 7| - PBT 05 -
FAMLER a8 Q- YFEAIET
MAEY G H360 MASS E= B0t 242 & 4+ AUS
MAEY - H362 DRE Y= 010]0f R3E +~ AS
oe oy 1(81) H317 LY 27| DREHSS oL = US
=M 4(41) H332 EY Al R
MY, Fo4, - = S O
;:;l ETBIO:) e ohd4 H413 E71H ol 2o M=o R3H 2247t US
(2) #HIEE
TA|YUX} DAEE 7|1E
2023-01-05 7| QESE: th7 |22 Y ojey
2014-12-30 7|Z515t2 Rl SHE T A| K|2014-2375 -

(3) ALZEE H 7| EH

G252 Ao A BEAR AT, 29 telluride 2 B A5 BHAE W o2 F4E9 A

F2 GIAZ AFHD, 239 ATEL 1T FYAZV] 99 2ele 2 7

of| A7 x]o] 71 A 7}ga} Al Ho] go|gH(Jefferson Lab, U.S. Department of Energy)

gl2g2.o Ja)ol AH|Qla| A7} TFRAS FAAF| T Hof| Skl B 2he-S 7F A XA

Be et A5 44X (Los Alamos National Laboratory, U.S. Department of Energy)
AR5 d FEolA AYT ¥ 4A = @718 246k mHof et Ynti S Fofet
:'

T —
AArFet o o] FepA = 170 7| AA 544& Jladste] Gt mhio] dieh A4

Hof}
shot Aol A 7HaA B T KR S0AZ A Eon] A AR S 9la ZulA
2 8%
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Z4, =271, blasting caps, EJ%F Z 2T, chalcogenide 2] 5ol AF&E 4= 1S

=
925 2 1 HFEL AxSAL A el A 5 Y

A2E E A N2, 5L 871%, 4 1HE, 3% % FF, ohs WA, Al S48
O g}s} A~ o]l o
a2 T =

7] 1% A ool 2EL kit BEVIE AT, 3t FEAAA ] GFS 0] 5 UL
el Bgo) HAR A5 54 F4o] 28 5 glon], F2AF P} 40g et
HFE Aol AL A A g Ae £ Do 5 e

£9) Al hydrogen telluride’= 7}¥.8 31 213, 58 Eok A AT G

92 S1ES wE|eoll ] S¢ol S8 avtet @7 DNAC) AP A £4E U0

GLF} 1 SHgE] o5 AN AFHEF S B 2EE Gl daE Avteln, o]
=

2 E2otA s} 9 remyelination®

R
>
el
5

SIS L 27| (8551 A] A2020-485): TWA (Time Weighted Average, Al 71715
PH-Z7]3) 0.1mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists) lr& Ao A4 9]
g 22 9 7] 3}9HE-9] TLV (Threshold Limit Value) - 8A]7F TWA: 0.1mg/m’

OSHA (the Occupational Safety and Health Administration) == $tA|o| A9 HI2&F 9 7
3}9HE-2] PEL (Permissible Exposure Limit) - 8A]7F TWA: 0.1mg/m’

NIOSH (National Institute of Occupational Safety & Health) lIr& SHA |42 HIR&F 9 7
3}3HE-©] REL (Recommended exposure limit) TWA: 0.1mg/m’

o5 sk g3t 59 =4 dolest 9ol 24 AT =4 doldd 722 928
3}9HE-2] IDLH (Immediately dangerous to life and health)= 25mg/m’¢] (Izmerov ef al., 1982;
Muhlberger and Schrenk, 1928)

NIOSH®] ¥4 #7] 9 IDLH: 8, Z5A14 4, N, 25mg/m’
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Jefferson Lab, U.S. Department of Energy

Los Alamos National Laboratory, U.S. Department of Energy
SBIEAO| L E7|F, I E2TA| H[2020-28F, 2020.01.14. LEIHH
Izmerov et al., 1982; Muhlberger and Schrenk, 1928
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(4) =2 YH

7] & HE9 55 <0.05ug/m’2 =4 H (IPCS, 1991)

EPAYA t)7] & HIE %2 0.0015~0.95mg/m’ 2 K 115198 (EPA, 1984)

1969\ ul= A tf7] 5 v HlEF2 of 18%7F HhE F4 9] 7HgolA BlZEgoH,
A7 0] 28% o)4fo] uHE SFeFE A o] Aol A BT Ao FAH

wF A Az 2 Al L1074 B7] F02 WEE kg 2 1 sl Rl £3 O
HF£aF2 TRI (Toxics Release Inventory) X 11 +73 WFEF9] oF 1.09%5 214§
200845 €] 20201717 B 52,999, 114kg/ ] vlgo] HZF| S

Ctz EA: 7| e =g Ed, ST

Barium (kg)
70,000,000
a0 50,000,000 -
'KHU o —— _-__'—___._______________-—_—-—"-'—
T 40,000,000
™S 30,000,000
=
20,000,000
10,000,000
[
‘osld ‘09l ‘108 il 1218 134 148 ‘154 ‘166 7d "1843 194 208
EIN 1
(U= 07| S BHE HIS Hah)
o Eﬂ-_|'-4% o A7 3% HE% HSHE P g1}
D17 5% T FELI Exus I

Zia A S S ox
i AEE IR 7| N FH AEY
16%
WS4 RE AT
EE PR L
bE7%
B R 2 2 HANE
HEY, HEH2
Ston_
| EEEEEE-T
HEE R EEY
SN E HEY;
WSS EERHE ojor= H 9|
msY EIY sy mEs AzE 1%
HEs HEYE EGP 371
(X|2E 7|01 (RAFAE: 202014)) (HSH 7|08 (ZAIAE: 2020H))
(5) FL2 | Fk
T84 detatg, AR, é‘*JH}E 59 HHE SEE2 AFlot 25 25 @Y
A5, A% urEe] Wi ohl, 2 okst, 91 A=, 417 WAL W, ¥ -7ho) 327), 1%t
A7 EAgo] LeRd & 91
ohE AT gl At wE A W, ARE, WA, S5 A, epejRulo} A4Zg
o H}5}
T2 '
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AA WP BAZ BRI ot AUNOR BEY A9 AT WA R FFE §Y
% 9ov], P10 45 A HEAS HUE 5 U

Dol BhE Bl AWA A4S Fa) GUE, BY2e| AT AFo] WA
U ABEEE, SFANEAY A=22 B uiHE d o]

T AFollA ZLEAEC] FitEbROIA tes HAo Ao R L EE o] wHof An|gt
FFE PRT= AS HoF

SISHFEA L &7|& (11855 31A] A2020-485): TWA (Time Weighted Average, A 7715
PHF L Z7]%) 0.5mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists) =& St o]| 4 2]
HHg 9 77§29 TLV (Threshold Limit Value) - 8A]7F TWA: 0.5mg/m’

OSHA (the Occupational Safety and Health Administration) '=& $HA|o| 4 9] vIF 9 1 Skst
£-9] PEL (Permissible Exposure Limit) TWA: 0.5mg/m’

NIOSH (National Institute of Occupational Safety & Health) 't = StA|of| 4 9] vt& ¥ 11 5}gt
£ 9] REL (Recommended exposure limit) TWA: O.Smg/m3

NIOSHO| %7 7] 9 IDLH: iz, M8, $&7|4, 4%, 5541737, 50mg/m’

F dLhE T FEY SEY] FFl U A+ 3.6mgm’ HHEO lEH ratso] A 2]
| H2k (Tarasenko et al., 1977)1} o o] 2Z3} ¢ISlHtE 89 0.06mg/m’/min F¢] & 7]
Zo] WEZE Ao 2 HI1%E (Hicks et al., 1986)
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N oE i
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E10||
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D2k

[C

ko

NCIS SfetE R HA|AH

IPCS, 1991

EPA, 1984

T | QS EEY, 848

SIEIEZO L EI|E, 1SR IA| H[2020-285, 2020.01.14. YEINH
Tarasenko et al., 1977

Hicks et al., 1986
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CH7ISIGHE R N

(4) HiST =

19984

2 20218714 $eluetel ] 245 Qarsiehao] Bk SR 0.604ppm

(£0.171, 0.4~1ppm)
= E4: 2021 Y718 AR, TASAT )

ol & 5=

1.2
10
0.8
0.6

0.4 B,

0.2

0.0
'ggE 'o9tF '00'E ‘014 ‘028 ‘o3t '04'F ‘o5 '06d ‘o7 'oeHd 'osld '104 114 124 ra3id '144 rasW 16 17 taed 10 20 1A

EIN ra =

2020 ol A iEE YArShErA O] oF2 722,233kg AE R HIE| S

(2 A R Wi o5 HH, § B YA

F

o0

il

7] i

CO(kg)
1.E+09
9. E+08
B.E+0B
7.E+08
6.E+08
5.E+08
4. E+08
3.E+08
2E+08
1E+08
0.E+00

‘993 ‘ppd ‘o1 ‘028 'o3d ‘o4 'osH ‘oA ‘ovd ‘o 'o9d ‘108 '11F "12E '13E ‘148 1sE 16 17 fgE '19W
ZMNAE

(A= 7| & LUSIEA HHEY Ha))

ME 10%

43 10%

X‘ILI-H%
Se13%
mysyEs  MuEzosewz MIS=osewE
BT S EmSH MY [ LRV BN LR RS
mzE E4E mEs
(K| 7|04 (RAIRIE: 2020)) (F39 7|048 (ZMHE: 2020H))



CH71SloH =2 N

m&v

Al

il

SdE daretdas s|Ra =y A4 (protohaem) o] H 23} HH-3-5tH, At A
5}

F71A W Attt o] Ra= 7|iEo] Bl s &S U=

ol v Zl2B A RIEN FEL AEuT paE Yol d e weA Z7leht
U227 WollA= =87 F7isittal B % o] %] (Zorn, H.R. ef al., 1986)

AT A B4l T, Qisea] Bl /|RET 24 o S g st
Eaof ofsf 24

Qitsletee] 71 hEH 4714 uIauly Aslti] S4H AGoR 27
o) 47 Ame} wAT SRF o] oo Wol v o] F4ks0] 7Hav} olrh ANET

=
2oz §AARRE YASLE AASH] Qs Aetael At 2o el

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|7F TWA 50ppm (55mg/m’)

NIOSH (The National Institute for Occupational Safety and Health)©] REL (recommended
exposure limit): Z|t] 10A]7F TWA 35ppm (40mg/m’), C (ceiling) 200ppm (229mg/m’), IDLH
(Immediately dangerous to life or health, ZA] A7+ &5 %) 1200ppm

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 25ppm

27| Al 9] 2t (5]-8) 6 & (MAK value)t= 30mL/m’ 2 7 2] = 15 (DFG, 1992)

BAEA - TY: 1300ppm (LCs, (Lethal dose for 50 percent kill), male rats, 4 hour) (A =24
ECHA, 1970)

DNEL (Derived-No-Effect-Levels, 3 F T Z4%) - 39: 23mg/m’ (1A, 242}, A4l <5,
4717t leE) (ECHA)

43



44

CH7ISIGH= = N

o

ek

1E

NCIS 3tStERI™EEA|AH

A |F, S22 A A

CH7 | 2SEXO| HIESIZTIE, W7 |2EE MY A2

Ol0{Z2|0f CH7 |2t Sk, 2021

SIRIZH HE - 015 HE, 5 seiE R

Zorn,H.R.etal.,, 1986

S0 L EI|E, IS8 10| H[2020-285, 2020.01.14. YEINH
OSHA, 2022

NIOSH, 1972

ACGIH, Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Carbon monoxide

DFG, 1992

ECHA, 1970
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CH7ISIGHE R N

g 93 9ot dEUobe A o AHgEIE, ol Hg a0 G P B
ol EE Qo PO WED S IS

(4) BHEE HE
200813 E] 20204712] T 701,043kg/ 9] R o}r} Bl E T 9L

(Fta 24 7| e d=duE, €785
Ammonia (kg)
1,000,000
70
Kl eoo000

600,000

CH7| Y

400,000
200,000

0
‘o8l ‘o8id 108 118 1218 138 148 153 1618 173 ‘184 188

ESN il
(B=E 7] & YZLI0F BHES H3h)

H7IE 8, 20 Mo S AR Y o
I E7) 7, B0

SN 2EE3Y

EWsE I EzZIs E=sHd
o EIE IS mss
(KIS 7|0{8 (RAFAE: 20201)) (B 71018 (RAIE: 20209))

(5) F2 x| 2t

ot 242
St o} 53] Pola} 1 H4zolo] A ]



CH71SloH =2 N

ACGIH (The American Conference of Governmental Industrial Hygienists) lr& Aol A4 9]
F R Yo}e] TLV (Threshold Limit Value) - 8A]7F TWA: 25ppm

OSHA (the Occupational Safety and Health Administration) ‘== $HA|of| 4 9] &t 1o}2] PEL
(Permissible Exposure Limit) - 8A|7F TWA: 50ppm

NIOSH (National Institute of Occupational Safety & Health) lr& $HA o] A 9] ¢t E Y o}2] REL
(Recommended exposure limit) TWA: 25ppm

NIOSH (National Institute of Occupational Safety & Health) 'r = StA|o| 4] 9] B & 9l 7 515}
=9] REL-STEL: 35ppm

NIOSH®| 2] %#7] 9 IDLH (Immediately dangerous to life and health): =, T, $57]|4,
300ppm

EPA IRIS (Integrated Risk Information System)2] &8 L=&of thst 5 75 *5} 2 §57]
ZAF: RfC=5X 10" mg/m’ (Holness et al., 1989)

System RfC (mg/m°) Basis POD Composite UF

SEIA 5x107 H 7|5 Mot & 557| 54 NOAEL (ADJ): 49mg/m’ 10

RfC (Reference Concentration), POD (Point of Departure), NOAEL (No Observed Adverse Effect Level), UF
(Uncertainty Factor)
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NCIS SIS EIE HA| A

07|22 HIEB7IE, W7 |2HEE T A2l

7 IQHSED, #EF

O'Neil, 2013

OLSON, 2012

Kromas, 2015

SBIEAO| L E7|F, I E2TA| H[2020-28F, 2020.01.14. LEIHH
Holness et al., 1989
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37| log Kow
Ch7|8t247| PBT 012
FHLEF a5 Rl - FRBEAIZ
(2) HHIZE
TA|UXL JAEE IES

O AtshElA: H7HEH ] 0.03ppm 0[5},

2022-12-06 7 |ed7|E: eEgx|2y 24JKI?_“E>1 xlo 06ppm olat,
TAIZH BZX] 0.1ppm O[5}
2023-01-05 7S E: 7 |2tdE MY 10~250ppm
(3) A28k ¥ 7|t S 2

ZulAHZ o] Fo WAL T, A, AME, 4735t 5 HFAGFANA BlEE =
AaAreHEE (NOX Y
AaieE2 o4 9 o] @] 2 92 nx L glon 55] Hiby (Nitrate, NO;™) 9
7 - 435 (Harber-Bosch process) 7]/ o]% H oA AMESl A %4

|
of Wl 27 ¢ odo] elolo] &1 9o, w77}

2 e b b
_0|L

EY
LA A NO)E A, 2277 8l njA 2] 4ol delez da3A e
AMAelM ARE He o siEE Y A it 2ok HV]e9Ede F2
ojxtehd s FHjolH, 7] FollA LArsHE A0 Atste] ofs) AYSA tf7] F A
718Fe= (VOCs) I jE-g-sto] @E& A/dste -2 (precursor) A5 o
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F

(4) By

T+ 0.023%

Ho

1998 EE] 202174 S-g]ubetol A =4 o7
0.003 (0.015~0.028)ppm < (FH=-3H74 2k, 2021)

NO, (ppm)

0.030

0.025

0.020

s

Ko 0.015

0.005

0.000

20 218

164 175 18 198

4110 11 128 134 18 15

‘09

ZAHE

= H3h)

(B=E 7| S OMatEL &

ol

=53

T+ 1,164,957,571kg/ ¥l ©] A AAbsHEo] uf

BAIE, 3730

b

1999 EE] 2019 7}2]

A 7Pl A 2]

=
=

k=

NO, (kg)

000

1,600,000,

)

m

EIN a1

olF A, v

00

]_

el

o 2714
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o

NOXET} =70l 5~108] G = 7Fst
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HAl AF=5kal g s|RE =y
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A =
== ==
37| log Kow
oh7|8t2t7| PBT 0f=
FoldEF =] ofl - AREAIE
(2) HHIZE
TA|YUR DAEE 7|1E

OEHATIA: B7HAX| 0.02ppm O[5t

2022-12-06 CHo |2t 87 |&: StE E 7|28 24A|ZH BH#X] 0.05ppm O[5t
1A|Z WHX] 0.15ppm O[5}
2023-01-05 07| E: 7|22 MY 10~250ppm

() AH2EL R 7S

FABHE-S gHio] HetstAA AAsHE kAT (SO, AABHEH(SO,, T4 7122 S0,
2 Upehfin], o} gL AL 3] Fol A 47 BATEAR Abatote] Fardo] HA 5
Bhgste] WAIG A & (H,50,0]

FUSHRE T T AT, A9 50 54 vt A2 o) T2 EEE olghzks

a5} ot Suliigo] s) ke o9 U whgstel 274 0@ BUS Aot
G713 =7t B2 U okt B4 NAE 5 NSt ABRE, 2F FEEY
35, e A} Qizke] ohedahe w3

SUE TEA, AF LA, B % okHle] FujE Wsh] 9% BEA, BaA, Bu
YL BG) A CHES A0 SAFE), 2% ol RGN SSREY AZ Sl A8
F9 9914 Mg WAL F5 88 R AV, PPIA, AGAA L gepuz
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(4) ST HH
19985 2021d7k2] f-2uatol A SHE 7] 5 oFib7tAl] Hid Fks= 0.006+
0.002 (0.003~0.009)ppm ] (TH3H7 2t 2021)

SO, (ppm)
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0 0.006
Ko 0.005 ™~ N
= 0.004 K
= 0.003
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0.001
0.000
9gd '09'3 '00d ‘01 ‘023 ‘03 ‘04 ‘05'A ‘o6 '07'E ‘08 ‘'od 103 '11F "12'E 138 14 154 168 17d "188 "198 ‘20 214
EIN 1

(=Y 07| & OF7tA Sk Hah)

19993 F-E] 2019 A71A] Bt 405,628,714kg/\d O] BHitekzo] HIEE A=
A= A F7AHA YA, 275 5

SOy (kg)
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d g 1 d 33 g =] 6 d 2 Ho0d m 12 s e 1sE e 7 s s
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(4) HiST =

2014 ml=9] A% 9 7FSAI 51632014 ti7] Fo & oF 933129 Fatpart Ed
ZEEREE
20083 FEf 2020'F7H2] Bt 36,008ke/d 9] Fotrart Wi EE U=
(Fm 24 M| e d=duE", &85
Hydrogen Sulfide (kg)
60,000
wn 50,000

o0
'ﬂﬂ 40,000

h7| b

20,000

10,000

‘oed ‘ogld 104 1 124 134 14 154 ‘16 7E 18 ‘194 208

ZAHE

a2 HEE

W= EEREEHE
HEE s MY

EEd WIS miY e
Bl CE EEsN/A AN/ AN

(X|He 71018 (RAIE: 2020)) (PSBE 71018 (RAIHE: 20201))

SgolA Feltead et AU koM THE 54 SR 75, vaAs,
A

7l 9 B¥Zo] LIER (ACGIH, 1986)

= AA
3 22 %A 223 go] fh el & At 8 218 Fohso] =2 )



CH71SloH =2 N

=]
gotra A wdls 8t i, ) ofHlEA sk AR, :
WA, A, A E R Ao ez dY o ek FoiE 2w

ACGIH (The American Conference of Governmental Industrial Hygienists) =& A o] 4 2]
25144 2] TLV (Threshold Limit Value) - 8A]7F TWA (Time Weighted Average): 10ppm
ACGIH =& SHA o 419 &35}4=42] TLV - 15min STEL (short-term exposure limit): 15ppm
OSHA (the Occupational Safety and Health Administration) 'r 2 SHA|of| 4 9] 3Sl4=4 2] PEL
(Permissible Exposure Limit) - 102 TWA: 20ppm

NIOSH (National Institute of Occupational Safety & Health) l-& A o] A 9] 3}sl4=4 9] REL
(Recommended exposure limit) - 102 TWA: 10ppm (15mg/m’)

NIOSH?| ¥Z #7] 9 IDLH (Immediately dangerous to life and health): &=, $57]4, 5%
217871, 100ppm

EPA IRIS (Integrated Risk Information System)®] 35 &of tigt &2t o] v|7; B
ZAF: RfC=2 X 10~ mg/m’ (Brenneman et al., 2000)

System RfC (mg/m?) Basis POD Composite UF
HEA, 3 - NOAEL (HEC):

- = 2X10 57 XMool H|Z ¥

SEIA AEA g 0.64mg/m’ 300

RfC (Reference Concentration), POD (Point of Departure), NOAEL (No Observed Adverse Effect Level), UF
(Uncertainty Factor)

1L
rer

1E

NCIS StStEEHEA|AH

CH7 | 2 SERO| HIEAZ7IE, W7 |2EE Y A2l
M7 |1QHSHES, S35

ACGIH, 1986

Brenneman et al., 2000

57



18. 22

(Dimethyl sulfide)

2XIAl C,HeS 2tz 62.13
#= 38°C ==3 -98°C
=7|8t 399mmHg at 25 °C log Kow 0.84
CH7 |27 | 2.2¢ PBT OE _
FHLEF sa Qofl - AHBEAIRT
Qlety x| 2 (g H225 OISk oliF L =7
(2) AHIEE
AR} DA™ ES

2023-01-05 7| QESE: 7|2t E Y 1[ESPS
2014-12-30 7|EstetEE: PR A ®2014-2375 -

(3) A2 2k Y CY7|HEA

9}2} l 2 Chloro gold (1) & 7]&} ¥ 9] 3=l A 2|8k 715t ligand= AHEE|™, A&

gt ohe} o & Hal whgol A SUA AR Thekst 7] BBl A8

dro] il F 89t AF-8 8¢l dimethyl sulfoxide] A|Zof] AHE-EH, o] = A 4T
339

F2 Afotet B ASA g0l AHEET, shet A, oAl Za 2 FAA, ThA
A7 B v Y SE $u2 5 48]

= A AL 3E A gdEesR, 2UE T AE drAlR A

Y =5 A o}& (Helicodiceros muscivorus) 0 &2 &7l mha] 791 AlEo o)) &5+ 3§
A &% 3 dimethyl sulfide, dimethyl disulfide, dimethyl trisulfide”} WA ] © ™, sl S}t
2 2. e 20| o5 ol He 1718 91 A

2 2719 0 A e
pr1A

cRoke 2L RS S
]

1:0‘[

o] BAIE €22 4= 3l dimethyl sulfoxide H| 7| &S St A &] A] die|2]o} Mg
5]
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CH71SloH =2 N

Fepd2 AA 4, steA =R, Aredel dural dir1 e ded

fu)
N,
ofy
N
=
=
rr
il
i)
ofy

fr

%
fu)
N,
to
of
H
ol
o
=l
)
ol
£
fu)
N,
fo
of
1o
ric
rO
o
f
ro,
o,
rid

A B AR AN, IR AN, S Y FRA, 202 D A G}
2 AZAE, A DA AN GFNA Y PsT 0F BhY

57t Z7hste] whet Fajolael WAL fosb Wete] Qeke] oA, 2, FES

S HFSH(Vento, 1966)

;7

W e E A AT, 5F TR AEE TAY, A YeRd 5 U8

LIt S7VEE Y ' mRol AEE 4o 4 jlon, gAaA o AU E A
TE 2o 98

A2 T AL Ao L FAAN ] mpy] 9 dA Y HRAS dod &
ol o

2 =1

T 2 A Sho] e A 8% T w2 A9 FRb| o] EAste] SR HAY
£ §4Fel &4~ )-8 (Uzhdavini, 1986)

BN S5 ~1% oY W 4 T2 Q15 AL Bk Y% o) 2
4R TUT WA FFAAACNS) BT Lo

A2} 2iAore] HA T2 ot (F T 80%)7F FH-:t A 3 FAE =E HsiAte]
o 53 WA 7 E-S B 1S (Terazawa et al., 1991; Vento, 1966)

AT AR A G 4 glom S2AY A 150g nlwe] 42 AW Aol ALt
Q1 7ol mi-¢- Aot &4 dod 4 S

ACGIH (The American Conference of Governmental Industrial Hygienists) lr& Ao 4 9]
35144 9] TLV (Threshold Limit Value) - 8A|7F TWA (Time Weighted Average, A|7F715%
- E7]5F): 10ppm

BEAEA - " 599 93t LCs, (Lethal concentration 50% kill): rats 40250ppm
(Lackey, H.B. et al., 1978)

BAEA - galdE 59of 25t LC,, (Lethal concentration 50% kill): mice 31620ug/m’
(Gigiena Truda i Professional’nye Zabolevaniya, 1972)
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Vento, 1966

USCG, 1999

Uzhdavini, 1986

Terazawa et al., 1991; Vento, 1966

Lackey, H.B.etal., 1978

Gigiena Truda i Professional'nye Zabolevaniya, 1972



Jl ,
X =
—_ m}
q —
o1 o
oz )
10 -
T =
o - ~ o =
__ﬁ_m. KE ._A_m_._m | o ,__lo_.wl sl
~| = B ok o
o — OF = <
9] o3 g oF AT
a3 mw N [ Ry om_m __hi\ = v ,.ml, i
< ; il N = i
o 1 — | _ul_u_ m_ < qO7_ﬂ %_._ ‘.ﬂAll iy _n:
= ol | _ Ao 20 oo <+
H|_ m0 0 = e il
w0 ol ol |_ ojn iiol < —_— .
Bk | %) 5 ol |z | our | X T He
S el o | <4 | OF | & My 63
Tk ofu r =
sl | || 2| | ||| | 5 | & | 2 =
o r| S 3| ok E BB TE ~ @ == g e
K| o5 M se ® 8 = 0B i o oF
| W S| & 2 PN 2 3| % | | 8
—_ wE P s 2o o P 1
[ ol |m | |5l O | & | X | o oz B
o M| %0 |u|dkwn| kKU | &0 | <k | RO = X T T
~ > ~
€= ) o T o« oF
— M ‘.‘_MK M_MQJO .
w N ~N | o ._“_m.n_v £ m I~ N EO
omm Sle|=|m™m Q2 Q K| 2| = N
= S 8lsalnl 2 R8s < | &R = L
T|T|T|T|T| T T T T Ao = o =
= 3 55 ET
— __ 3
< = 3 S | Ko BN X
v B % | & _ o | TS
v nE s | P R EEREE] Kl | i = e
& 1H 2 ZF | |pp @ w0 A H | A ] RO 0 o | o m_uo CLCY
= w A% E T go | E|E|RORIE| RO |k | o | - | i i = op
X |9 N|n | — | N> %) — <0 X0 ! o] orl o
= = || 2|q]|a nn | 3 S Kl oS X
— [m)
| ok ~ i wﬂa Ho Mo
— = 0 ~ o
= ok AT 5 B i
Y X — | | u K 20 | %0 . . ——_— B ol
mm_o uir 5 B | W m W 2| 2|7 T >
- <r | @0 | 30| 3 0 | — = ~ B o | = ol | S N
= T Tmad fr o3 (BB ERES B LT W Ewy 2
) I I IR R IR I G = A 83 o mr BT«
= b eI AT AR S Sk 5 SERS 00 o oF m wp
—_ o I | o RO | RO | 20N | 20 o o
- = ol | mn & |20 nn|ur ™ ur ™| k@ 3R = = o ® M 5
N B

61



62

CH7ISIGHE R N

choat AHZA] A4to] ALEE]E 4-(methylthio)phenol ©] ] %o] -85

o|gstmd o] Alx B o, gl % AF H7HA=A o] AREE thefet W7lE 55 Tl
7oz Way
(4) ST YH
20087 €] 2020\ 7HA] B+t 5,058kg/\d €] o] FstH| D o] HlEH e
(Frm 24 7| e d=duE, &85
Dimethyl disulfide (kg)
5,000
8,000
0
o
: 5,000
;:: 4,000
3,000
2,000
1,000
o
‘ngid ‘09'd ‘108 118 12 138 ‘148 158 168 7 188 198 208
ESN L
(A9 07| & 0|23 E WSS Hat)
[ EEr R
HEY; 2orE H e
| Rt LY
MRYHEHEY
W EFL2enE
ME| A
(UEE 7|018 (ZAAE: 20201))
(5)F2 2lH| F&
59 BN HEL R 9 22 A sHS A S+ S
= o A4, FAAE H 5A47EA7E IS, STl AT1Selu AAS 4o 4
UL B FA = SlAgo A fEE B Lol HAT 4 A
ACGIH (The American Conference of Governmental Industrial Hygienists) =& S| o] 4 2]

0]&}31H| "’ ] TLV (Threshold Limit Value) - 84| 7F TWA (Time Weighted Average, A|7F715

e E7]5): 0.5ppm ()



=4 2] - ol E &
(Lewis, 2004)
=4 £2] - olgsiE &

(Lewis, 2004)

CH7ZISIGHEE N

o] 2]gt LCs, (Lethal concentration 50% kill): rats 15850ug/m’

o] o]gt LCy, (Lethal concentration 50% kill): mice 12300ug/m’

0%

it
NCIS StSISEIHEAIAH

7| QHS S, SR

Lewis, 2004
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20. {2 LEIF (Mercaptans)

XA Sxpz
BEH =3

37| log Kow

CH7 27| PBT Of=

FoEE=E E=r=1 o5l . ATEAIR

(2) HHIEE
TAILRE npNpsi=] VIES

2023-01-05 tH7 |1 2HSE: 7 [HE 2 Y [PEEs]

(3) A28k & 7| S

22 dA7tA H7tE = dFH7F s 7HAR 'A, 4, go 2 FAAH {7
A
27t £20]l= methanethiol, ethanethiol, 2-mercaptoethanol, cysteine, lipoamide,

ercaptoindole, coenzyme A 5°| -2

]|
i
a
lx

2, 48 RN 14

h s

st W

=1 a

o
2-mi
S5 WS FH 97 SREER AlX 4ol BE 34,

o}, o} e 2, B, AR A W A2E TPT SN 4RO HAR 4 91
=574 i ng=ol 9 H At 2o B 5 HAE it

e skolA QIgtell o) ARE 4 Q7] wizel Zl]le] thE TkAu StetEA o] EAE
AAol= g w5 783 FH7IAIZ AHE-H (SafeGase, About Natural Gas)

O e ge £ ko B2 ARe] Aol HEA methionined A4S ] A&
%™ (Norell, John; Louthan, Rector, P., 1988) A=A, A4 +A|, ZctAd 9 55 A7 H71E

o AAFolq ST A8 E
wolE wrkA] b Al ohS RS ks kA $718 BET

o5t E B2 7hae] S7) g7lneh £AY AAgelA 21D 5 IS
W27E 7hao) A FFY 26 ATAL FhAS WESHE 44, A5 B 4

B
7170l AN AFE A 7] T vzgdEwol =E5E 5 s
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A B 3, sk A2 3O dsAU AE A=, ASA, THaER ARRS 22 te
AES TeE 30N 29 Al 2w =52 = U5

SFAEAIE A=A, AL E AAE, &
d

=
- T
2l 7FsA, 2ula 9 AE VR ARAE, A B AF Al 2A G

A48 oA AR A HE W2 7t ol B2 &l T, HAAE,
AT R 5E EAS 9o 5 9e

S Al MY HEREE 5F, oA-ES, HAAR, v A=e XA TS 4o 5 A
©u], et ofe] v vl27E $UL o A2 A% $ES 2T 5 glo] APHY
& 9ke

FQe W e wEEE Fa Aol At fg fagw sjre) F7)E 37
Hop 240 g2 whet A4 7170 & Qte AU du] Al A Aol kS = A A
EEI

AR -2 0] wE w231 ke EE ofdo]E2 A2 7)ot W 7Hrteolof A T H=
H =2 o fE HE2dgos Qs 42 HaoA oEE5ET ¥ 2 o5 =52
A 0]lO

T AX&|3

ACGIH (The American Conference of Governmental Industrial Hygienists) =& A o] 4 2]
H e | 273€H9] TLV (Threshold Limit Value) - 8A]7F TWA (Time Weighted Average, A7}
7B =E71%): 0.5ppm

OSHA (the Occupational Safety and Health Administration) 'r 2 $HA|of| 4] 2] W€ H|27}Eh9]
PEL (Permissible Exposure Limit) - C: 10ppm (20mg/m’)

NIOSH (National Institute of Occupational Safety & Health) lrZ SHAo| 4] 2] HE m|27tet
©] REL (Recommended exposure limit) - C: 0.5ppm (1mg/m’)

NIOSH®| 2% 7|34 2 IDLH (Immediately dangerous to life and health): =, T, 57|74,

SFA7A, @, 150ppm

o2k

128

SafeGase, About Natural Gas
Norell, John; Louthan, Rector, P, 1988

65



o B
.
o BE o Ho
*e 2T 5 B
oo T o 0 B NH
B o o oy T
K | %O R [ = 3
= | XU T o = Hin
= o W o T o of H
- = Nk E =
m__.u o TR I Mo i
< N DN o ol )
2 P ok uf o G
B0 m bl oo ajo B
oF howo 9P X T2
N raln M or = To B
22| " O N | K
| i 8 E e - vooE
of Z |Gy e = o
) o o a £y <
- G e [
0 M il A o
3 o I g 5
xo | £l s e T8 s = o
S o o 2 < Al K A 3
— [ %0 = — =y ~3 - B WY
= i 5 R o 4 < 3 A
H = o W= o m T ol To
& E : 4 i) 5 )
0 1H Kl N YA Wy N
c =0 u_w w_ﬁ o 2 Ay o B D i
= 20 o I O oo T o oy R
= o = oFl % or & e o
< ok = i oF A2 Bl W of — - T
S - = x H R BT < X
ok = ™ = — :.L A Tk o NH T =
= = o B o |/ o o BNV oy LAV
___._w m_w = ik T A o o Wo T o B I N nﬂv ,&q_._._ < M-ﬂ
od i B S = @ o o~ M C o CR o o
o- o | T T e B D) o |53 Too o yoarE ML L N
o e S X | < |4 H X g H o o
g ) I | HB| KO | & | | OF ERR 0{0 s ol W E opE X ~ o o &
o = = S oo o o@,@%@mﬂMolﬂz
N = — =z X 4 B o oo < ® T W T
) ﬂ0#04§ﬂ¥1#%@§§

E“O’] /ﬂ-i} tg_Z]Xﬂ’ HE]%E_(E/_\_

o]- A r,EJ-
A &2 AR

!

Aro] RgA), Aol

-
o

A,

A

9

—

VEARE I3 Redy) gquEdt &
A

A

66



CH7ISIGHE R N
H

il o7 =

[¢)

q2] A1 dof 9]

A

A7}

ol
=

A1

a1

[}

Az 7}

=
i

il

-

o]
=
Ay

2
)

==

QA e kA R

bR} A}

W K oT ol T %o lofn or =
®O xu bo Ho - rz ot S z
- X -
O Wooooo B s 5
] do W < B oo JH S 5
ol NG — DN = o O =
> or < o 3 o] — T =
o i <) & Ko oV y o 7 X £
T W N < Ba ol = 3 o \% Wk .m
7o N OB S ook nr LI g W2
o] T o MG 3 - & B o~ O o3
— o2 =5 K -
=N m M - g P& B G
H o g ) NI T L
T = oo Mg P E % E
oo« Ak g ~ oy 2 o 3
ol B N 3 a9 = S § -
™ oRy R oa 'S = S x i
ERR gd N TAafi kg
—  pKk X = ) & Wow 5 8 5
N — [l =
T B3 Te = =idxfyz g
oy @ O =5 @™ 2 g @
2 o X B = H < X e = =
LG T B o < R T
B T Hp o 2 Ho o r R
TeZE  F5 F mESty 23
| - op  ~
= X W T o nJ pp Mro ol w_u M| % 2 I = B
= Moy Al Nmwm o P oo™ E g 8 2
R T s g EY 2 £ Ry
X0 o Hp RY 3| PRI N L m_o = Tl 3 O 9 9
A KL o G Ae gf el o s ® o od g
TN B 5 B u_m o oA R gy €M o= o £
Nfo g« ™ T Y o o T 9 8 = 5
K ,__wﬂ U_x e} O._ o1 mm = 1A_u| ﬂa O.E ° ~ Lcﬂ M H;.‘_ g ° =
gy %A WH o = owa K oy W mW <% < Em_c % mu m
| _— ] =~ [
) M___ % . m_m o ! wﬁ gb oF M w__/g =) m_-._._ ol WE o =~ &
4_Ol D_.E — AE N an o._E ou o O:_._ wo T - 5 =n) ,7| /UIL\
) N ‘M =0 __oo ﬂ__w._ ‘ml ‘OI [arse) E 17Ar o ,.ml il W_W _ ~ m
= ~ = 0 s il Ne)
HEerdm ¥ FiTomep®as gy g top
CeSitr Bl etzidfplsge Tc
A0 kT RPN eg gee X g® g &7 !
o M <l M N G yedep ® 4w or T o
o T TR RN K3t Por @R HN T W oW E o
S n

67

Gillner, M. et al., 1993
ECHA, Unnamed, 1988

Christian, 1983
Knaak et al., 1997



1A, 2z A]

HZE, g, T,
—

Z

—
=
b}

[

g2

=
=3

Q4
2HE XN 28 AM8E S

CMR, STOT

2
=

k=3

s

=2

S

o 5 7]} sfetEd o] Az A

A H2018-9

|

AR

o
=

St
of

CFC] AJ4tof] AHg-=H, CFC= F= v

SR IA| H2014-237

o
—

=.

Xl.
S EEETA| H[2022-79

st}

=
=

1.
=
I

Sk

34

X

Haa
E3

HISH2A): SHAR TA| ®|2014-238

of

7|1&5t
RE=

7|

=
S

=3
R0
ol
m_ﬂ K
0 ~O
- N
ofl o0 | XU
o | a1
<0 OF Ho
@) % o | Ho
o | N =) ERE=)
QN3 - 5 = | o
— N ok _ o | =
= o | Bl Wo =
= o0 RUART) w0 | X0 | o
w0 Hr or | KU ur | <F | Ko
oF ok ﬁ % OF | & | K
= gl | w0 | O | Tr oF | O
w o BB e w B F s g
— m BElR E_M K| OF o J =W u__.
D m OF | RD | gy | O] | Bl Z5 | g | BO | K0
s} Tled )z 2 RO <0 -
S A2 e Bor i oM ST 20| & O
i~ Lo L I B B o)
Fe X0 | H | WD) o0 | KORS | <F | KO | T OF
L)
=
c — — — — o o o o
o Ol —=|m| ~ S | = I
e M| m | m|m o™ S| =
d T T T T T T T T
ot U
- — tn
c = a
(<] nw 3
02 1 T el R A A N |
= TH VIET hEE|E R T 0RO Q
0 = N =4 m|on|l;n |~ — — | - —
v < O|o| 2|
— = ORI = A
<
e ok 0 | Z0
o 20 X
Em 0 M_o no | od
=< ~ mE Hr %0 | Z0
1lof wjr R I 0| X
- L | D0 (Ko E | oD X |®|®|
8o - || R0 80| T | | X0 | Ro | RO | Rk lor| =
-3 - S I P s KM mo | | OF
T : S 0 | %0 | X RO | R
= oy RO SO o B G
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SA = ARE-EH, 718

TA[LXL
2023-01-05
2014-12-30
2018-03-30
2014-12-30
2015-07-01
2022-04-27

1]

a
=

(2) HHIER
(3) AH2Ek A Ci7[uj
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K

TE A, AEA, A48 &AL F5 2AA, 28] W ddA|, HlE, J3,
ARA G2 olHdole g AHEE AR, AJateFo] Zhaste] wet gA o ® %l 2
(ECDIN, 1992; ATSDR, 1994)

HAAZ@ANEER) AZAA, 72§71 9 7hA ARAL, BEAEAE 1A
7171287 - 7HE AEAA, w5 w72 w7k 2241, wlh AL AFolA
T 7Hset o =AY

(4) HEY 2
2008 AEE 20208712 Bt 6,012kg/ A 0] A S etAT} HjZE] 918
(Fm 24| e d=du &=, &85

Carbon tetrachloride (kg)

25,000

20,000
o
Kju 15,000
; 10,000
= 5,000

. e

108 14 121

d 138 pEL] 154 164 173 184 194 204

EIN fa

r
I

(B8 7] & AMtFStErA HEY Hal)

AtasterA o] 9 JFE 7|oj&2 SFerEE 9 SFEAIE AR (QekE AlL)eol M
=01, 2020 1,415kg/d O] At AT} Bl EE] =

(5) 2 2l Hg

S~

Joh mno] 24402 w2 A9 24 AASH] Fow T 28 9 WA g 52
2 §495H(Gosselin, R.E., Smith, R.P., Hodge, H.C., 1984)

470 A A m3eh o] 43S SUT 5 AT 97 AL B ndo] YA
(O’Neil, M.J., 2013)
AnE AT A 54 FA0] 28 5 9lov] FEAY AT 40g vgre] 4171 A
Hol ALt el 174 o A 4L Lo 5 A4S

=
BT &Y A FFARBA 71%E Ash el EAS) 7E, oA g, &Y 2BA 792
oy
<

i
M)

H
et 4 A=
VA A, A T 5AS 4o S
SISEA L &27|& (-85 31A] A|2020-485): TWA (Time Weighted Average, A 7715
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W4t &%) 25ppm (18mg/m’)

ACGIH (The American Conference of Governmental Industrial Hygienists) =& Ao 4 9]
AtESFErA- 9] TLV (Threshold Limit Value) - TWA: 5ppm (T -5)

OSHA (the Occupational Safety and Health Administration) & SHA ]| A 2] At SHErA 9]
PEL (Permissible Exposure Limit) TWA: 10ppm (T 5)

NIOSH (National Institute of Occupational Safety & Health) 'r& $HA|of| 4 9] AL Shet4 9]
REL (Recommended exposure limit) - 605 STEL (short-term exposure limit): 2ppm

NIOSH?| 2 7|34 2 IDLH (Immediately dangerous to life and health): &FA173 4, =, H|,
¥, 417, 14, 200ppm

EA 52 - AHgSte A Yo S LDy, (Lethal dose for 50% kill): rats 8000ppm, mouse
9526ppm (Lewis, R.J. Sr, 2004)

EPA IRIS (Integrated Risk Information System)®] &8 -ZEof st 7+2] X|vt W3} ZA):
RfC=1x%10" mg/m3 (Nagano et al., 2007b; JBRC, 1998)
System RfC (mg/m?) Basis POD Composite UF

ey 1%107" ZHe| X[t 43} BMDL,, (HEC): 14.3mg/m’ 100

RfC (Reference Concentration), POD (Point of Departure), BMDL (Benchmark Dose Lower bound), UF
(Uncertainty Factor)

EPA IRIS®] S8 rZ&of gt M AN ZZE WHeFA: Unit Risk=6 X 10™° per ug/m’(Nagano et
al., 2007b; JBRC, 1998)

Tumor site Tumor type Unit Risk
LH2H|A SMANEE 6x107° per ug/m’

L]

il
NCIS StStERHEA|AH

ECDIN, 1992; ATSDR, 1994

M7 |QSSHEY, 3T

SIS0 L EI|E, IE-S21TA| H[2020-285, 2020.01.14. YEINH
Gosselin, R.E., Smith, R.P, Hodge, H.C., 1984

O'Neil, M.J., 2013

Lewis, R.J. Sr, 2004

Nagano et al., 2007b; JBRC, 1998
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(4) HHEY =
2008 A€ 201813714] Bt 161kg/ A 0] o] Foferar} viE = 3l

= 24 Td7| e d=duET, S

mjo

Carbon disulfide (kg)

150
400

350

w0 300
LT
200
150
100
50

F

TH7| tH

ogH oo 104 11 12 13 145 155 164 174 184

OSHA (the Occupational Safety and Health Administration) ‘=& S$HA|o A4 9] o]&5}gt4A
9] PEL (Permissible Exposure Limit) - TWA (Time Weighted Average, A5 &7]5):
20ppm

OSHA (the Occupational Safety and Health Administration) & S§HA ]| A 2] o]3}SlerA4 9]
PEL (Permissible Exposure Limit) - C: 30ppm

NIOSH (National Institute of Occupational Safety & Health)] %] 7|2+ 2 IDLH (Immediately
dangerous to life and health): Z=FA1A3A|, Wz AAA|, ASTA, =, A%, 78 o, AAA,
500ppm

EA 2] - o|FslerA 4A17F Z 9o 25t LC,, (Lethal concentration 50 percent kill): rats
10.35mg/L (ECHA, 2010)

EPA IRIS (Integrated Risk Information System)®] 5 L&of tfst Tz AAA 75 %ol
ZAF: RfC=7x 10" mg/m’ (Johnson et al., 1983)
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System | RfC(mg/m’) Basis

POD

Composite UF

MEA 7x10™ LE MFA 715 Bol

BMC,, (HEC): 1.97 X 10" 'mg/m’

30

RfC (Reference Concentration), POD (Point of Departure), BMC (Benchmark Concentration), UF (Uncertainty

Factor)

%
1o

1E

NCIS SIS EHEHA|AH

CH7 1 2SS RO HIEAZ7IZE, 7| 2EEHE A2
'OH7 |G S EUEE, B, 2020

Dart, 2004

Lefaux, R., 1968

ECHA, 2010

Johnson etal., 1983
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o] 10%

=
=

HluEr 7] 2ha bl

4491 (Barnes, 2020)
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=
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Phosphorous (kg)

Ch7| =2
g

osid ‘09 10 114 12 1344 14 154 164 17 184 ‘154 204

EIN S

(=g 07| & 2 ST Hah)

TR R E BRE,
L
SUTHHTY

A EEHEE

TR AR

N
N

A keEof ot Bl S7te 5 WA A A nviE T w FoiE 2T Moe, S.,
Drueke, T., Cunningham, J., et al., 2006)

R e Qe A 24 BOHEEN 2L A% BAIE 907 £ 9le

S =2 A AFHAZ () 5HE AF I ESE 6,600mg 282 RSS2 5
12 (Beloosesky, Y., Grinblat, J., Weiss, A. et al., 2003)

Fe 4 SBE B QO AZH] A 5t WA mEL “phossy jaw e
2t 8o A 2o

SISt L 2£7]|& (-85 H A A|2020-483): TWA (Time Weighted Average, A 7H 5

Fr%7]%) 0.1mg/m’

o

of,

ACGIH (The American Conference of Governmental Industrial Hygienists) =& A o] 4] 2]
- 2+¢1 9] TLV (Threshold Limit Value) TWA: 0.1mg/m’
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OSHA (the Occupational Safety and Health Administration) =& A o] A4 2] =g+212] PEL
(Permissible Exposure Limit) TWA: 0.1mg/m’

0|

NIOSH (National Institute of Occupational Safety & Health) lr& SHA|o| A 9] =2tQ12] REL
(Recommended exposure limit) TWA: 0.1mg/m’
NIOSHO] ¥4 7|7+ 2 IDLH (Immediately dangerous to life and health): &=, T, S5 7|4,

T4 A, 8, Aok, @, Sme/m’

o
ro

s

7|1 HES, S35

Moe, S., Drueke, T., Cunningham, J. et al., 2006

Beloosesky, Y., Grinblat, J., Weiss, A., et al., 2003

SR L E7|F, 18- SR UA| H2020-28%, 2020.01.14. LHIHH
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CH7 (i =2

=1}
=

3) AMEEE

(Woods,

1994)

boron oxide”} A3+
8|3 ARl AHS-EH, cellulose THEA, &

ol al
= X

)

IA

olerE

k)

3T
=3

A

Tor
ol

i

Tjo

A7l

1 o=

An ]
=

5124

A2 5}

7B,

=P
> @

S} O
25

S5 =

Borates= 4 ZHA| A Zof At

7} (USGS, 2008)

2]
=

ajo

AzA = A

=i
=

=
K}

A}
=

e F45E gk Be o) A8

N

ok A2 F717F

g, st

9|

Lr
T

Borates= A 9 AFY ZpoA| 7|2 FEE W, HAZU

Graedel, 1978)
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Ag 571 A4, ofet 34 W 2200 22 Q1914 Q1 A oA EH (EPA, 1987; Graedel,
1978; Hollis et al., 1988; Lang et al., 1986; Stokinger, 1981)

(4) HIEY YH
2008\ AHE 20204 71%] B 28,013kg/d Q] B4 Wl EE Gl
A= EA4: T e dEdiET, B8

Boron (kg)

2E+05
LE+0S
#0 LEs0s
K 1es0s
B.E+04
6.E+04

F

CH7| tf

4.E+04

2.E+04 e,

0.E+00

‘o8 ‘09E 104 11 12 138 ‘144 158 16 7 184 194 208

EIN el

(U= 7] & S4 IS H3)

WEEE2ENHE
A=

WS ERE, AT
u 23y
SHTH AEY

34 HEHEHE;
EEEEC

47 mmZEs AT

(R 7|08 (RAIHE: 20201)) (YZ'E 7|04 8 (ZAIAE: 20201))

BA S5 QU] B2, TE, AN Y BES R
55 715 Al /)= A, H71% Fi uhg 1BAE 3SR B4 A9 B 3
B2 FYSH 340l ¢ o151 4 9g

=

ACGIH (The American Conference of Governmental Industrial Hygienists) =& S$HA|of| A
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9] Borate compounds 2] TLV (Threshold Limit Value) - 8A]7F TWA (Time Weighted Average,
A7V 2 F e % 7]5) 2mg/m’, STEL (Short Term Exposure Limit) - 155 TWA 6mg/m’
EA 2] - BA 478 Z4 599 9J$F NOAEL (No Observed Adverse Effect Level):
Human 0.9mg/m’(Cain et al., 2008)

o2k

i
Woods, 1994

USGS, 2008

Graedel, 1978

EPA, 1987; Graedel, 1978; Hollis et al., 1988; Lang et al., 1986; Stokinger, 1981
'OH7 |G S EUEH, B4, 2020

Lea, Febiger, 1988

Cainetal., 2008
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A8 &)™, diamines
=
=2

()

NIPNIN
2023-01-05
2014-12-30
2021-12-28
2015-07-01
2022-04-27
obdele A AAH R AnEs BE Bal WA oF 70%

diisocyanat

(2) HHIER
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Bz g 49Tt BE
B4 oldd eEL DA WkE Ao 4 9, £MelA Fol, FmImylolt
WE RS SUAZ S glom AW Aa, B4 ARAS Ao 4 oln W Y
A, A% A, 22 D EG BT S S

ofdelo: QI Alsh Abte] W Ao Rt 2Eal A Gl A4, 7 ue] &4,
8o glom W ¥ FUTt WA EG BT 4 93 (Dreisbach, 1987)

obdel %712 7~53ppm SER F5HA Methemoglobin 850] S4to] Ok LiEhLA|L,
100~160ppm-E ZTsHz Szof 1417F o)A 1ed Ao A7, Wu), 55, ©7)%0] i

4> 9]-8(Henderson, Y., 1943)
T4 ofd® S0l ot At T2 A, w5 1, 29, VU, HE qRI3ERIo®
QIet S H], W2 59 Ao a2t oFl=AA) 9] 4] o] %l (Snyder, 1990)
NIOSH (National Institute of Occupational Safety & Health)©] ¥ 2] 27| 9 IDLH (Immediately
dangerous to life and health): @, A& A, &=, 7t A1, §57]4], 100ppm

EAX 4 - ofdd 7TA7F 4o 9%t LCy, (Lethal concentration 50 percent kill): mouse
175ppm (Lewis, R.J. Sr. (ed), 2004)

EPA 1IRIS (Integrated Risk Information System)®] §8 L Z9¢f t)3t Methemoglobin <7},
H]Z} = A]: RfC=1X 10" mg/m’(Oberst et al., 1956)

System RfC (mg/m?) Basis POD Composite UF

]

ot 1%x10° Methemoglobin 7}, H|Z £4 | NOAEL (HEC): 3.4mg/m’ 3000

RfC (Reference Concentration), POD (Point of Departure), NOAEL (No Observed Adverse Effect Level), UF
(Uncertainty Factor)

IJ?'.'

=
a2

NCIS StStE R ™ EA|AH

Kahl, Thomas, 2007

7| QHES RS, BHEF, 2020
ATSDR, 2018

Dreisbach, 1987

Henderson, Y., 1943

Snyder, 1990

Lewis, R.J. Sr.(ed), 2004

Oberst et al., 1956
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A gAML AL FABkT Qo &) AR ALgSkT glel B s 7T
2 S B el Al o118 usiekA AH8E

WA A U Be2 EF ARG MUY 2 Ag AFIA TP Ain 7B
ERCEESERERURERERS EERRRE

2008d-7E 2020\ 712] Ft 168,490kg/ A o] Hidlo] v S = =

=z 24 Td7| e g s, S

Benzene (kg)
4E+05
4E+05
3E+05
o
Kl 3-E<05
=
T 2E05
D 2Ess
=]
1E+05
5.E+04
0.E+00
‘0 ‘09'd 108 118 128 ‘134 149 ‘153 164 174 1849 ‘194 ‘204
ZAAE

(H=E 7| & H B E Hal)

B s SR 2 EEHE
HEY GRS HY

A S S HEY

2T R EESHE
HEY

WmEY msE miIs moE
s s
(RIS 71042 (RAIRIE: 20201) (25 71042 (RAIRIE: 20201)
(5) F2 x| B2t
i o wHo A F Al 23] 433 A0l LoH(CDC, 2014)
Fo AF WiAle] EHW wol Ak B 2olA B AR Yol S5, 715, 454
EFAT AY U, TF WY, SR o4 F4o] ek 4 9lon] e ke o
o eEZ=H ANE 4 A=

SAoN} SRS HFSHE B B B AR o] T, 9%

Hir
rlo
o
ot
lo
£
2,
o
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CH71SloH =2 N

A2, W%, 8 AR, BN BAAD AR 9F0] Lol 4 glov] Ug ke
SR A AT 5 UG

WA 240 H2e AL UL AYTE AaAA NBE Lo

294, YRS DS Yorlt Fo Aol SolHe) B4 JFL s WA
A4 S L gt Aot £9E Qov)n B2 e 8L ek A7 Wep R
L =B20] e (Grant, W.M., 1986)

AAA o dF2 vA AE 7He/dol AR 4 qlow, fAle] =EH U FEolA Hot
ASHa, A|A5 W JA D 5 SA4fo] Uehd

571§ Alsk WiAe] A7 e E Al AU WEHo] UEY 4 Qe

iAol H= 521d Al §4 244 #H 2 I 7Hs/d o] o (Gosselin, R.E., 1984)

IARC (the International Agency for Research on Cancer)©f|4] Group 12] 1] gretAo] &kl
HEHd2 2RE

SISHEA L &7 (855 31A] A2020-485): TWA (Time Weighted Average, A 71715
B %7]%) 1ppm (3mg/m*), STEL (Short Term Exposure Limit) S5ppm (16mg/m”)

ACGIH (The American Conference of Governmental Industrial Hygienists) ir2 g4 of| 4] 2] Hl
A1 2] TLV (Threshold Limit Value) - TWA: 0.5ppm

OSHA (the Occupational Safety and Health Administration) 'r& Aol 4 9] ¥lAI 9] PEL
(Permissible Exposure Limit) - TWA 1ppm, PEL-STEL 5ppm

NIOSH (National Institute of Occupational Safety & Health) '=2 A o4 2] Hl#12] REL
(Recommended exposure limit) - TWA 0.1ppm, REL-STEL 1ppm

NIOSH?| 32 #7] 2 IDLH (Immediately dangerous to life and health): =, o5, 3574,
2787, &4+, 500ppm

=X 22 - WA air S0 2] LC,, (Lethal concentration 50 percent kill): rats 43767mg/m’
(Toxic. Appl. Pharmacol., 1974)

EPA IRIS (Integrated Risk Information System)2] .5 L&of ot H I 4= 714 RfC=3 X
107 mg/m’ (Rothman e al., 1996)

System RfC (mg/m?) Basis POD Composite UF

HAA 3x107 o~ AA BMCL: 8.2mg/m’ 300

RfC (Reference Concentration), POD (Point of Departure), BMCL (Benchmark concentration), UF (Uncertainty
Factor)

EPA IRISQ] §5 rZof wdy drolAd: Unit Risk=2.2 X 107 pg/m’, 7.8 X 107 pg/m’ (Rinsky
et al., 1981, 1987; Paustenbach et al., 1993; Crump and Allen, 1984; Crump, 1992, 1994; U.S.
EPA, 1998)
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Tumor site Tumor type Unit Risk

2.2%107° per ug/m’

40l CIET] B s
7.8X107 per yg/m

&
==

mol-

o3

i

NCIS StStE R Y EA|AH

CH7 | 2 SEHO| HIESZT|E, W7 |2E 2 Y A2l

Oak Ridge National Laboratory, 1989

7| QSRS BHE, 2020

CDC, 2014

Grant, W.M., 1986

Gosselin, R.E., 1984

S0 L EI|E, IS8 1TA| H2020-285, 2020.01.14. YEINH
Toxic. Appl. Pharmacol., 1974

Rothman et al., 1996

Rinsky et al., 1981, 1987; Paustenbach et al., 1993; Crump and Allen, 1984; Crump, 1992, 1994; U.S. EPA,
1998
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7V Biw A PVC, B L2 8, Bus} Selo] 28 o] o] A4

£9Ae Bt WY 9 B ARES AESHE 7 Boll A 71 duboR AbguEe
uld g % st

2gale] 222 vjgste] oI, cinnamyl chioridel= BB WEA] 2 55 AHL
Slgt F7HA 2 A8

A AL ARG TP, B 97, A4, A% A R Al AF] <5 7]
wd 5 9l

(4) HHEY =

20083 F-H 20201 71A] Bt 221,151kg/A 0] A lo] HiEE Q&
Rt &2 7| L =AW ET L, SE )
Styrene (kg)
5.E+05
S5.E+05
4 E+05
W0 afs0s
ﬂ 3.E+05
I ses
D 2E0s ——
Y 2E+05
1E+05
5.E+04
0.E+00
‘osd ‘oA 104 118 124 13d 14 158 165 7 184 ‘194 204
ZNHE
(S 7| & AR HiET Hsh
Stk HI)gH HEY
: 5 2% [ e L ELTE .
HEE HEZ 2%E H2 a9y
;; ] SAAEHE
N AtER R E g H=g
HE 1%
WCEHEHEE g e e
et ]
471 -
[ EEEE-CECEE
19 L]
W TP HEY TSR U
EXuR MEY
s Wmis EiE mI 3%
HZE sl
(X 7|08 (RAFAHE: 20209)) (HEE 7|02 (RAHE: 2020))
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CH71SloH =2 N

1
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(0)
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N/

T, T, UE, HAAE, A FE, B2 2%, S5, 49T,
z

-1 O =
st T ke W2 A b des 7

i
o
o

I

o

SISHEA L &7 (185531 A] A2020-485): TWA (Time Weighted Average, A 71715
A %7]5) 20ppm (85mg/m’), STEL (Short Term Exposure Limit, THA] 7He 7] 2) 40ppm
(170mg/m’)

ACGIH (The American Conference of Governmental Industrial Hygienists) 'z % A o] 4 2]
2= 9] TLV (Threshold Limit Value) - 8A]7F TWA 20ppm, TLV-STEL 40ppm

OSHA (the Occupational Safety and Health Administration) ‘=& $HAo| A4 o] A€ =S| PEL
(Permissible Exposure Limit) - TWA: 100ppm

NIOSH (National Institute of Occupational Safety & Health) l:= & SHA|o| 4] 9] A€ 9] REL
(Recommended exposure limit) - TWA 50ppm (215mg/m*), REL-STEL 100ppm (425mg/m”)
NIOSHO] 2 #7] 9 IDLH (Immediately dangerous to life and health): &=, T 5, 35 7]4,
ST A, ZF, A2 A, 700ppm

=X 53] - 288 599 9]t LC,, (Lethal concentration 50 percent kill): rats 24mg/m’
(Sax’s Dangerous Properties of Industrial Materials, 2004)

EPA IRIS (Integrated Risk Information System)®] ©.8 %9 tf$t CNS (Central Nervous
System, &3 A7 Al%) 9k RfC=1mg/m’ (Mutti et al., 1984)

System RfC (mg/m?) Basis POD Composite UF

HBA 1 CNS g&t LOAEL (HEC): 34mg/m’ 30

RfC (Reference Concentration), POD (Point of Departure), LOAEL (Lowest Observed Adverse Effect Level), UF
(Uncertainty Factor)
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CH7ISIGH= = N

o

—_

1E

NCIS StStERHEA|AH

7 |LESHO| HIE5IZ7IE, 7 |2 E MY Al A
Ramesan, M.T., 2008

Richard, A., 2013

Andreea Simona CURIAC, Andrei PETRE, 2017

KOLAOVA Markéta., 2015

7 |12F= T ET, 23R, 2020

O'Neil, M.J.(ed), 2013

SHIEHO| L ET|E, 18- SR 1A H[2020-28F, 2020.01.14. LRIHH
Lewis, R.J. Sr., 2004

Sax’s Dangerous Properties of Industrial Materials, 2004
Mutti et al., 1984
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CH7ISIGH= = N

ofEHSlE FAY A= S, S Ed T 7R LA So] A4 o BAS=

20083 58] 2020\ 74| ot 287kg/ A 2 ofA-E}10] BiEE e

= A W7 L d=2uET, E8)

Acrolein (kg)

6.E+02

5.E+02
a
[P
K
=
T 3Es02
N T —
I 2Es02

1E+02

0.E+00

o 09'd 104 119 124 134 144 154 16 17 18 193 204
EAHE

(U= 07| S Ot3 2|2l BiEY Hah)

ofAEHde] F8 AFE 7oe2 St B SFAIFE A2 (CfeFE Aol M

= d
Qofet 5 514
BCR olgdE SUY AT B V=T s A, 7, S8, Ao ARt A
207
AA| otz ZeQlo] w o Lk EEHH 25, FE, FF0] dojutH, wol =&2 ¢ ¢4
Aok, Qb B, ARl SHsA AL, et o] Zale A5 M 02 el shol
oJ8] 417Fek 44o] §E 2= 91 (Gran, 1956)
SISHEA L &27|& (-85 HA] #|2020-485): TWA (Time Weighted Average, Al 771
P -Z7]3) 0.1ppm (0.25mg/m’), STEL (Short Term Exposure Limit) 0.3ppm (0.8mg/m”)

OSHA (the Occupational Safety and Health Administration) lr& THAo| 4] 2] o3 E8|Q19]
PEL (Permissible Exposure Limit) - TWA: 0.1ppm (0.25mg/m’)

NIOSH (National Institute of Occupational Safety & Health) i & StA| o429 o} TE|Q19]
REL (Recommended exposure limit) - TWA 0.1ppm (0.25mg/m’), REL-STEL 0.3ppm (0.8mg/

m3)



CH71SloH =2 N

NIOSH®] 2 %7] 9 IDLH (Immediately dangerous to life and health): &=, T5, 587,
A7, 2ppm

EA $2] - ol A& el T of &St LC,, (Lethal concentration 50 percent kill): mouse 66ppm
(Lewis, R.J. Sr., 2004)

EPA IRIS (Integrated Risk Information System)2] .8 =0 tfst H|7FHH ZAF: RfC=2X
10 mg/m’ (Feron et al., 1978)

System RfC (mg/m?) Basis POD Composite UF

SEIA 2x107° H| 2t LOAEL (HEC): 0.02mg/m’ 1000

RfC (Reference Concentration), POD (Point of Departure), LOAEL (Lowest Observed Adverse Effect Level), UF
(Uncertainty Factor)

NCIS StStE - EA|AH

7| QSRS BHEF, 2020

Grant, 1986

SR L EV|FE, I8 LF R 11| H2020-285, 2020.01.14. ULIHY
Lewis, R.J. Sr., 2004

Feron etal., 1978
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CH7ZISIGHEE N

7tEE oieta AAT) Q14 21E, TV @320, Aaeh o v, Z18) 3 dhe A of e FiAE
LA P2 5§ BoFE 7L A=

714 A, e vig e 2 o8 2452 gl ol gder dsf ti7] Tez HiE
57] 4=

HHl 471 &l obF A2 FolAT Ay te s miEH

(4) HHEY =

1999 HE] 2021'd712] f-&uetoll A SHH tf7] F 7I=F2] B+ 55+ 0.003 £0.006
(0.001~0.029)ug/m* ¢ (FH=+3H73-g ¢, 2021)

3

Cd (ug/m’)
0.035
0.030
" 0.025
Ho 0.020
K0 0.015
D o010

=]
0.005
0.000
9943 'ood ‘011 ‘ozt ‘033 ‘o4 'osd 'oeld ‘o7 'oeiE ‘ool 10 '11W f12H 1Y 14 154 16W 7Y tasld ta9ld 20 m1d
ZAE

(=8 07| S 7t=8 Sk Hah)

2008 AEE] 202018712 HHF 421kg/Fd 0] FFEBo] HE 5 9-&

= 24 Td7| e d=duET, S

Cadmium (kg)
1,800
1,600
1,400
o
'||1(JH“ 1,200
= 1,000
E=]
_— BOD
~N
= 600
400
200 ’/\
1]
(i1 ool 104 114 124 ‘134 14 154 164 174 184 194 204
ZAIAE

(B=E 7| S 7t=8 HiEE Hap

AFHE 7|88 12} 24 Aol 7MY =21, 2020 1,091kg/Wd 2] 71=
kel
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E FEY 7tEwel dAH R LEFHAY, W2 w0 tEgol RIEA o R LEHW
wlgt A3l folet JFE Do

LENA =8k, AFE Foll, oletololgtoly S= FEet vk glon, 59] Astes
%%'ﬂLE o = s - 1_;53}%} —O—Z—:]_/l\_?v]\%

ﬂ-ﬁ}géj %7]—5— lc% JIA] A|2020-485): TWA (Time Weighted Average, A|7H71&

ACGIH (The American Conference of Governmental Industrial Hygienists) =& St o]| 4 9]
7t 9 71 3FgHE-2] TLV (Threshold Limit Value) 8A]7F TWA: Total particulate 0.01mg/m’,
Respirable particulate fraction 0.002mg/m’

OSHA (the Occupational Safety and Health Administration) r& SHAo| 49 7} =& 2 1
3}9H=-9] PEL (Permissible Exposure Limit) TWA: 0.005mg/m’

NIOSH (National Institute of Occupational Safety & Health)] 2] 7|3+ 9 IDLH (Immediately
dangerous to life and health): 5 7] 7, 413, A A, N, 9mg/m’

IARC (the International Agency for Research on Cancer)o|| 4] Group 12] &et4 EXz =
= (IARC, 1993)

EA $2] - 725 305 Yo 95t LCy, (Lethal concentration 50 percent kill): rats 25mg/
m’(Lewis, R.J. Sr. (ed), 2004)

R}

EPA IRIS (Integrated Risk Information System)2] 5 LZof tfst o], 7|3, 7]#A < &l
AJ: Unit Risk=1.8 X 10~ per ug/m’(Thun et al., 1985)
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Tumor site Tumor type Unit Risk
55717 I, 7|2, 7| K| 1.8x10° per ug/m’

= W72 EEHY Al A

712 %"%’é' I HHE5187|
EE?Z_%%E*, 2021
7 | QLS HHES, FER, 2020

2&°*=”"°| TEIVIE IEE
IARC, 1993

Lewis, R.J. Sr.(ed), 2004
Thun et al., 1985

S TA| H2020-285, 2020.01.14. YN
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Q12 (Patty, 1963; ACGIH, 1986)

>
+

AL E

helraE HH Y o Bl X8 A= & 4 YleH o e}
Be T EEEH), 9% 57 Bt =A0] AREH 9 (Sittig, 2002)
S =4 2 Z=0] fjA}t 7]Tofl= CNS (Central Nervous System, 55 A7 A)), A4,
A 9 dfo] gt

NIOSH (National Institute of Occupational Safety & Health)] 2] 7|3+ 9 IDLH (Immediately
dangerous to life and health): A1 34|, AEBA), A, H, 50ppm
EA] 2] - AQESHE 308 S99 9]t LCy, (Lethal concentration 50 percent kill): rats

142ppm (Verschueren, 1983)

EPA IRIS (Integrated Risk Information System)2] 5 L-Zof tjjst A St 2l g o &
3HE &4 WSk RFC=8 X 10" mg/m’ (El Ghawabi et al., 1975)

System | RfC (mg/m®) Basis POD Composite UF
LIZH|H | 8x10™ | ZAMM ST Y QQC51= 54 M3l | LOAEL (ADJ): 2.5mg/m’ 3000

RfC (Reference Concentration), POD (Point of Departure), LOAEL (Lowest Observed Adverse Effect Level), UF
(Uncertainty Factor)

o3k

128
NCIS SIStEEHHA|AH

CH7 | 2 SERO| IESZTIE, W7 |2E 2 MY A2
Rickert et al.,, 1980

'OH7 |G S EHEH, EHF, 2020

SRIZH HE - 015 HE, #ER seiE R
Patty, 1963; ACGIH, 1986

Sittig, 2002

Verschueren, 1983

El Ghawabi et al. 1975
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(4) HE Y2
19993 5 202197h2] 2-2uetolA S E @O Bt k= 0.048ug/m’(£0.024,
0.017~0.096pg/m*) 2.2 WHO F 1171 0.5ug/m’ ©
(2 EA4: 2021 7| B A, SHEF T5hed)

Pb (ug/m’)

o
2
lo
tu
£ 9
ol

0.12

01

0.08
0.06

7l & 5=

0.04

0.02

'ggd 'so'd "o0d '01d ‘oz ‘039 ‘04l ‘o5 'o6'd ‘o7 'oeHd 'osd 109 ‘118 '12W ‘134 148 '15H 16 17 '18Y 19 zod 21

EIN il

(B=E 07| & & == s

202018 ol A iEE ol -2 17.968kg FEE HIH S
(tE £ M2 HlE - o5 A, % SR ArAL)

Pb (kg/H)

‘o8d ‘o9 w0 Mm@ 2@ 3@ 4@ 5@ 16 7@ 8@ ‘198 20

ZANHE

(B8 07| & & HhE Hah)

A 3 HEY
B H2 P MEY

B s SR A SEHEHEY Q%S
He

W32 ZEHEHEY
W ER R EH S HEY

32 7 SHE I 7 A 37T
He
B 7|24, 2L A2 R EE

e

ms¢ mZI= mIz mIE7 mEE a3y
Ezy Ezy Wy WG Ess mETeE ERS 8 222
SHTHHEY
(K| 71048 (RALAE: 20201)) (HZH 7|08 (EMHAET: 2020H))
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H
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(IARC)IA H& Aol & €27+ 7ol e 22 (0F 2B)=

=5

o572 Sl E2 YA 2719} Salof whet 4 2, o84 23 (27 Sum
olahel A 547t BA ] Uelo]

S5 e 2u 43|18 Sof st o) ABsH Wl of 10de 2 Ay
ofl A 2]A Hijd

dol, wl, AxA7} 2L Tk 2402 Holsle] Bo ] whe] vl 30-459 A
o], wofl = 8~30 Ato] = thFet

ARbA o2 A B4 o= QI 34 ARAS, 58 18Y 55 ¥

2B B4R A BN, 24 o5k AR, B 55 5L 42

ojdol= Ak o] Ho| =EFete A& 2A wron, 53] S4B = ¢l
QA7H A% Al 17 W5 Fo) Sol §uE & AL

B Satste] 1215 Ao}, A4 719 I 5 Hlotol Al d&FE vIA AL, 74t B
Blol 28§98 4 98

G HEHAFFL=E Sl Q1A & P 452 “0(Zero)” 2 A

SIetER ] L 27|F (-85 H A A2020-485): TWA (Time Weighted Average, A]7t
7MEEHEZ7]5) 0.05mg/m’

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|7F TWA 0.05mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV/TWA
(threshold limit value/time weighted average): 8A]7F TWA 150ug/m’ (lead ardenate)/ 50
ug/m’ (other forms of lead)

EPA (Environmental Protection Agency)©] NAAQS (National Ambient Air Quality Standards):
0.15ug/m’ 371<E B

NIOSH (National Institute of Occupational Safety and Health) REL (Recommended Exposure
Limit): |t} 10A]7F TWA 0.05mg/m’

BHAEA - 5Y: >5.05mg/L (LC, (Lethal dose for 50 percent kill), rat, 4 hour)

(AtmZ*]: ECHA, 2004)
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NCIS SIStEAHHA|AH]

WHO, Environmental Health Criteria 3: Lead. International Programme on Chemical Safety, 1977
HE|Z, S I=Y A

7 |LE=HO| HiEsIE7IE, 7 |2 E 2 MY Al

Oflo1Z2|0t CH7 |2k 21K, 2021

RIS HIE - 015 HE, R stelE R

Agents classified by the IARC monographs, Volume 1-132

ATSDR, Lead toxicity, 2019

SHIEHO| L ET|E, 18- SR 1A H[2020-28F, 2020.01.14. LRIHH

OSHA, 2021

NIOSH, Occupational Safety and Health Guideline for Inorganic Lead. 1988.

ACGIH, Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Lead [7439-92-1] and inorganic compounds, as Pb

ECHA, 2004
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)
o

Yo HE, o)1 g ThE FRY £ FA] Agoa e 7)d
Cr(II= 741 A © 2 ZAsE0, Cr (VD 712] Q17ke] S5l st Eoj7]

371 F9 Cr(e o Mg W= U0l gAE F7] F9] Cr(VhE WA YA b
I o9 2@ g stel Crne G
Cr(IIl) B Cr(V= & QI 8502 Qs A4 g 157 94z Augos
A s Aol 708

il

N
0_L4

=
Toxics Release Inventory©]] W2 1997 o] 3,3917119] thy A2 A|do|A &7 o2
WZE 220 A7) 87 WE0) oF 2202 A4

A} 4§ 4t A%k oF 1.72300n0] 28 t7] HZo] 7191 (0.2% Cr (VD)

I8 T Z& 971 700tone] 25 7] 9ol 7191 (100% Cr(VI))

0804l A ELjolF AR A} BALT FAR oY F A WEF
ji—xéi]—t— DA AR AaR AT HEFo] A WSO oF 46~47%2 AA SO,
T AFQIol A MPaHE HE o] 26~45%.0 & VieRd

1999WEE 2021E7HA] Sajueto| ] 24" 20| HF ST 0.007ug/m’(+0.003,
0.003~0.014pg/m)

(= E3: 2021 7SR AR, ALY

—_
Ne]
~J
=)

L

o)
—_

3
Cr(png/m’)
1.6E-02
14E-02
1.2E-02
H
H0 1.08-02
Ko s.0503
N 6.0£03
=
4.0E-03
2.06-03
0.0E+00
H 'ootd ‘o1 ‘02 ‘031 'oatd ‘05 ‘069 ‘o7d ‘o8 'opHE 10W 11 12H '131 1aW 1sHE ‘164 174 18H ‘108 20W 21
ZAHE

(B=E 7| & 35 5 Hah

2020 ZUY A HiEH T2 9] 92 21,791kg AL E B S

(=2 24 speta WiE - ols® A HE, BT shetadtd )

@
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Cr(kg/4)

30,000

25,000

,ﬁﬁ 20,000

15,000

CH7| bH

10,000

5,000

‘o8 ‘o 0@ 1@ 2@ 13E 0 14 tisE gl 7P 1gd el fa0d

EIN el

(A=E 7| & 25 S Hah)

?|EF L%
B RIER S 2E HEY IEH 2373

M=
JIEFZ1AIR

W ES£7IEAEHTE7IH 2
HY

B 7IEH7 A SR HEY

Bl 7|5t 2L T HEY

B = 2 EREHEE

== S R E AR
YASEH

IIEE A=Y

B ZEHEREY

ERHEATE ASHY

mzY  msd  ESY  EEY s
m=y e 127 mEs  mmEs TRANR L=
mIF WGT O za Mz

(X 7|04 (RAIAE: 20201)) (YZE 7042 (RARE: 20201))

Cr(VD) SHF2-2 A ] 58 Aok ART ) B 2 QI7F ALES X ol el
DNA &4, 587 Elol, apul Ga2A] e, A7) ol 2
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3

EA9 LE27]|F (S-S HITA] A|2020-485): TWA (Time Weighted Average, A7t
VB e E7]E) 0.5mg/m’ (A5, F45)/ TWA 0.01mg/m’ (F-56713H5HE, -84 57|38kt
E)/ TWA 0.05mg/m’ (F-267131HE, 4~84)/ TWA 0.5mg/m’ (F-237}313HE)

N

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A17F TWA 0.5mg/m’ (Cr (II1))/ 8A]ZF TWA Sug/m’ (Action Level 2.5pg/m’) (Cr (V1))

ACGIH (The American Conference of Governmental Industrial Hygienists)®] TLV/TWA
(threshold limit value/time weighted average): 8A|ZF TWA 0.003mg/m3 ( (inhalable
particulate matter) (Cr (III))/ O.OOOng/m3 ((inhalable particulate matter), STEL (Short-Term
Exposure Limit, TFA]7FZ7]5) 0.0005mg/m’ ( (inhalable particulate matter) (Cr (VI))
NIOSH (National Institute of Occupational Safety and Health) REL (Recommended Exposure
Limit): 2|t} 10A]7F TWA 0.5mg/m’, IDLH (Immediately Dangerous to Life or Health) (Cr (IIT))/
8A|7F TWA 0.0002mg/m’ (Cr (VI))

RfC for Inhalation Exposure (1): 8 X 107 per mg/m’ (Chromic acid mists and dissolved Cr (VI)

aerosols)

RfC for Inhalation Exposure (2): 1 X 10™ per mg/m’ (Cr (VI) particulates)
Inhalation Unit Risk: 1.2 10~ per ug/m’, Respiratory, Lung cancer (Mancuso, 1975)

System RfC (mg/m?) Basis PoD
8x10°
LOAEL (ADJ):
Respiratory (Chromic acid mists and Nasal septum atrophy (AD)

7.14%x10™ ?
dissolved Cr (VI) aerosols) mg/m

1x10™* Lactate dehydrogenase in BMCL10 (HEC):

Respi _
espiratory (Cr (V1) particulates) bronchioalveolar lavage fluid 34%x107° mg/m3

NCIS StetE AN HA|AH

Grohse, PM et al., Fate of hexavalent chromium in the atmosphere, 1988

ECHA, 2022

7 |LESHO| HIE5IZ7IE, 7 |2 E MY Al

ATSDR, Agency for Toxic Substances and Disease Registry Case Studies in Environmental Medicine
(CSEM) Chromium Toxicity, 2011

Oflo1Z2|0t CH7 |2k 21K, 2021

RIS HE - 0|15 HE, R stelE R

Agents classified by the IARC monographs, Volume 1-132

SIS0 L E7|F, IS 1A H|2020-285, 2020.01.14. YL A

OSHA, 2020

NIOSH, Occupational Safety and Health Guideline for Inorganic Arsenic and its Compounds (as As)
Potential Human Carcinogen, 1988.



CH71SloH =2 N

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls)
- Arsenic [7440-38-2] and inorganic compounds, as As. See annual publication for most recent
information.

IRIS Assessments
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gl o] Bl EAlskE HIAE §5T & ol S9AslR: "HHlel A 7] Hla
5t

ﬂ]ﬂ‘%f’ﬂ*i QA 5] o] WEEE Hl40] FL WAL FEHE FE Holw

212 gl o 2 Qg tf7] F EE HEA oA 1~10ng/m’, TA| A oA $Hing/m’
183 24 AldA 52 3o A& 1,000ng/m’ oAy o 2 FALH HE Q1S
1943~1965 501 n|=0] AZMH 5= 2.6~11ng/m’o|H, n]Zo]A A7t & H|4%k:
L 0.0~0.1pg/m’ (& Aoz %
1943~19659 B0t 24 |z 2] A|ldso|A F7] F H|A 2] 8AI7F H-2 6.9~20mg/
m’o| S
2011EFEE 2021d71A] L2 vatoA 4% A9 HH HE = 0.004ug/m’ (£0.001,
0.003~0.006pg/m’)
(Arm E4: 2021 7134 AR, 27 715He)

0.0060
0.0050
0.0040
0.0030
0.0020

7 & 5=

0.0010
0.0000
118 2 zE el s e 7@ el el zoE ud
ZAHE

(B8 07| & HlA sk a3l

2020 ol A Bl S H|A0] 2 683kg A E HAUEUS
A7 £2: A HlE - o] 5 A H, S E SJsFE A oA Q)

As (kg/t)
800
700
w0 600
i
ﬂ 500
= a0
D3m0
()
200
100
1}
‘o8 ‘09 "10H 11l 12 13 14 156 16 "7d 18
ZNAE

(B=E 7] & Bl BHEE Ha))
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¢ EEs B34 AEY s S REENENTY AE N

(RIS 7|0 (ZAISIE: 20204)) (HEY 7|02 (ZAtAT: 2020H))

é,\_
shotao] ge B3 7], el wet w0 oo G F

FUT PO 30%7F WA HOE FE T, oF 40%7F o] F2

= pd =2 T 1> T = T
Gk

Woke W ek §UE 4 9lov] ThE ofE fu% 4 98

BH Bl BT o Afolo] GBS wReL gk B el A b Bstel, 2@
25), 414 9l 7]et 9he Q3 st A

OSHA (Occupational Safety and Health Administration) 2] PEL (Permissible Exposure Limits): 8
AlZF TWA 10ug/m’ (Action Level Sug/m’) (Arsenic, Inorganic compounds)/ 8A]7F TWA 0.5mg/
m’ (Arsenic, Organic compounds)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV/TWA
(threshold limit value/time weighted average): 8A]7t TWA 0.01mg/m’ (Arsenic, Inorganic

compounds)

NIOSH (National Institute of Occupational Safety and Health) REL (Recommended Exposure
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Limit): 155 C (ceiling) 0.002mg/m’, IDLH (Immediately Dangerous to Life or Health, ZA]
71739191 %) S5Smg/m’ (Arsenic, Inorganic compounds)

Inhalation Unit Risk: 4.3 X 10~ per pug/m’, Respiratory, Lung cancer (Brown and Chu, 1983a,b,c;
Lee-Feldstein, 1983; Higgins, 1982; Enterline and Marsh, 1982)

o3

1Ed

NCIS StStERHEHA|AH

ECHA, 2022

CH7 | 2 SEXO| HIESZTIE, W7 |2E 2 MY A2

ATSDR, Arsenic toxicity cover page, 2013

001220k L7 |2 AL, 2021

SRIZH HE - 015 HE, 3R selE R

Agents classified by the IARC monographs, Volume 1-132

S0 L E7|E, IS8 1TA| H[2020-283, 2020.01.14. YEINH

OSHA, 2021

NIOSH, Pocket Guide to Chemical Hazards - Chromium (lll) compounds (as Cr)
ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Chromium, and inorganic compounds: Trivalent chromium compounds, as Cr (lll)

IRIS Assessments
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CH7ISIGH= = N

(&S H A A|2020-485): TWA (Time Weighted Average,
Z) 0.1mg/m’ (o} S}E)/TWA 0.025mg/m’ (5= 2 27| F e/ TWA
0.01mg/m’ (& 3}9}HE)/ STEL (Short-Term Exposure Limit, TFA] 7HeZ7]5) 0.03mg/m’ (&2

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
C (Ceiling) 0.1mg/m’ (Mercury, Aryl & Inorganic compounds)/ 8 A]7F TWA 0.01mg/m’,
C (ceiling) 0.04mg/m3 (Mercury, (ORGANO) Alkyl compounds)

ACGIH (The American Conference of Governmental Industrial Hygienists)®] TLV/TWA
(threshold limit value/time weighted average): 8A]7F TWA 0.1mg/m’ (aryl compounds),
0.025mg/m’ (elemental and inorganic forms)/ 0.01mg/m’, STEL 0.03mg/m’ (Mercury,
(ORGANO) Alkyl compounds)

NIOSH (National Institute of Occupational Safety and Health) REL (Recommended Exposure
Limit): 2] 10A]7F TWA 0.05mg/m’ (Hg vapor), 155 C (ceiling) 0.1mg/m’, IDLH
(Immediately Dangerous to Life or Health, ZA]7A7}¢|d %) 10mg/m’ ((Mercury, Aryl &
Inorganic compounds)/ Z ] 10A]7F TWA 0.01mg/m’, STEL 0.03mg/m’, IDLH (Immediately
Dangerous to Life or Health) ng/m3 (Mercury, (ORGANO) Alkyl compounds)

RfC for Inhalation Exposure: 3 X 10™ mg/kg-day

System | RfC (mg/m’) Basis PoD Composite UF

Hand tremor; increases in memory disturbances;
Nervous 3x107* slight subjective and objective evidence of
autonomic dysfunction

LOAEL (ADJ):

9x10°mg/m’ 30

02k

12
NCIS StStERHEA|AH

ECHA, 2022

7 IREEHO| HIESIZ7IE, 7 |2 E 2 Y Al Al

EPA, Mercury, 2022

ATSDR, Mercury-ToxFAQs, 2022

RIS HE - 015 HE, $ER stelE R

Agents classified by the IARC monographs, Volume 1-132

SIS 20| LE7|F, I SE A H|2020-285, 2020.01.14. YL A

OSHA, 2021

NIOSH, Pocket Guide to Chemical Hazards - Mercury compounds [except (organo) alkyls] (as Hg)
NIOSH: Pocket Guide to Chemical Hazards - Mercury (organo) alkyl compounds (as Hg)

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Mercury [7439-97-6], all forms except alkyl, as Hg. See annual publication for most recent information.
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ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Mercury [7439-97-6], alkyl compounds, as Hg. See annual publication for most recent information.

IRIS Assessments
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(4) HiSH HH
20004 2F 6,400,000,000 13 ] JLa]7} Atelof| o) e o = Hf
T g FE 2R 7Hgohe AlbA 249 sk 5,000ng/m’e] o]F 4 9l

19999 R E] 20216717 el ifetol A SHE T2lo] W FEE 0.098ug/m’ (+0.088,
0.014~0.257ug/m’)

Fa =2 2021 g7|@A AR, 2tk

o b I
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(F=E 07| & 72| sk Hah

202013 =l A HiEH -] 9] Y2 66,638kg F = HIE S
%
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(5)F2 AN F
=AY AFLEJARC) NN F2l= T S22 E73HA 3=
7] & 72 22 SFel ofs F2E] =G o = A=
FHARDSEF 0.075~0.12mg/m’ Y o) F59F7] DF/do] vt Aol 3117

=
5 el s at A sho] Qo] of 7%, AE 2 Ser2ule] oF 93%7
BB Talk gk, B4o] A o o4 B4 %

[e]
N
wE Eo) HE T, B

2 4

7} =2 o

Z7|F (855 3A] A2020-48%): TWA (Time Weighted Average, A| 7t
} 2 u] AE), 0.1mg/m’ (&), STEL (Short-Term Exposure Limit,

2
WS ol oF 80% 7t Hil=E

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]7F TWA 1mg/m’ (dust and mists)/ 0.1mg/m’ (fume)

ACGIH (The American Conference of Governmental Industrial Hygienists)®] TLV/TWA
(threshold limit value/time weighted average): 8A|7F TWA 1mg/m’ (dust and mists)/ 0.2mg/
m’ (Copper fume)

NIOSH (National Institute of Occupational Safety and Health) REL (Recommended Exposure
Limit): 2]t} 10A]7F TWA 1mg/m’, IDLH (Immediately Dangerous to Life or Health, ZA] 71
9= 5) 100mg/m’ (dust and mists)/ X 10A]7F 0.1mg/m’ , IDLH 100mg/m’ (Copper
fume)

BAEA - &9 0.53mg/m’ (Less serious LOAEL (Lowest-observed-adverse-effect levels),
human, 5M, 3 weeks, 3 periods, 6 hours/period, Immuno) (Markert et al., 2016)

BAEA - 59: 45mg/m’ (LCy,, rat female, 4 hour), 109mg/m’ (LCs,, rat male, 4 hour) (Rush,
1991)
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o3k

—_

i

NCIS StStERHEA|AH

Budavari, S.(ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse
Station, NJ: Merck and Co., Inc., 1996., p. 426

Budavari, S.(ed.). The Merck Index - An Encyclopedia of Chemicals, Drugs, and Biologicals. Whitehouse
Station, NJ: Merck and Co., Inc., 1996., p. 426

Sax, N.I. Dangerous Properties of Industrial Materials. Vol 1-3 7th ed. New York, NY: Van Nostrand
Reinhold, 1989., p. 950

ECHA, 2022

7 IRESHO HIEGIZ7IE, 7 |2 E 2 MY Al Al

ATSDR, Toxicological Profile for Copper, 2022
Oflo{= 2ot Ch7|2tE A&, 2021

SRIEH HE - OIS HE, 37 a2
S0 L EI|E, IS 2 0| H2020-285, 2020.01.14. YEHINH

OSHA, 2021

NIOSH: Pocket Guide to Chemical Hazards - Copper fume (as Cu)

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Copper; Fume, as Cu. See annual publication for most recent information.

Markert et al., 2016

Rush, 1991

rio
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o)) 4 AJArEES 20044 12,300,000 0 & FE37 2 A ¢Jsta, ArEre 2 109
5O H53] 7+4A -2 (The Chlorine Institute, 2008)

20209 SHfol A BiEE F40] FL 128916k AL K IF IS
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CH7ISIGH= = N

o,

4
g 749, S0 FA F4o] Urehe 8512 A3 98 A4 439 W
I %

SISHEA O] L &27|& (-5 H I A] A|2020-485): TWA (Time Weighted Average, A| 7t
7VEEH A Z7]%) 0.5ppm, STEL (Short-Term Exposure Limit, TFA]7HeZ7]5) 1ppm
OSHA (Occupational Safety and Health Administration)®] PEL (Permissible Exposure Limits):

8A]7F TWA 1ppm (3mg/m’) (Construction and Maritime Industries only)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV/TWA
(threshold limit value/time weighted average): 8A|7F TWA 0.1ppm, STEL 0.4ppm

NIOSH (National Institute of Occupational Safety and Health) REL (Recommended Exposure
Limit): 158 C (ceiling) 0.5ppm (1.45mg/m’)

DNEL (Derived-No-Effect-Levels, FJFEE5FF) - TY: 750pg/m’ (1A, DHkel, A1 o
&, 4717 &) (ECHA)

BAEA - 59 (1): 3064mg/m’ (LC, (Lethal dose for 50 percent kill), male/female, 10 min)
(AtEEA: ECHA, 1987)

BAAEA - 59 (2): 1462mg/m’ (LCy, (Lethal dose for 50 percent kill), male/female, 30 min)

(A+2Z2]: ECHA, 1987)

o3k

il
NCIS SIS RFEAAH

US EPA; Estimation Program Interface (EPI) Suite. Ver. 4.1. Nov, 2012. Available from, as of July 11,2016
Hazardous Substances Data Bank (HSDB)

ATSDR, Toxicological Profile for Chlorine, 2015

SIS HE - 015 ZE, S35 SeE 2

SIEHEO LEI|E VLS FIA| H2020-285, 2020.01.14. YEINH

OSHA, 2022

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEIs) -
Chlorine. See annual publication for most recent information.

NIOSH: Pocket Guide to Chemical Hazards - Chlorine

ECHA, 1987
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HF (kg/4)
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(RAIHE: 20204)) (HZEH 7|48 (ZAIHE: 2020H))

=
18
nE
~
2
1o

59 ol thE B4 W 7 shehe] 54 Aol Tk olf A1 Hue] cie s}
T4 B B4t Uigh & Aol 9& 5 A

25 ool Og 34 B B A7 AT ANEE Teelel A7l 47t
IEEFE oA s

1, 3, Ao 719 A, o] A4, 1%F, 71A, 7 2, AEAE ol HAaEE
574 =25 FEolA =, T Ao &) R E S

QI7to] ¥ 0] Edlgedof WA o2 LE A A, &, dlof A=1} F8 TA

B gl BARAZL TRAES AololH FUL S| B (B4S54 Behol] MK
ElhEd oz By

SISHEA O] L &27|& (TS5 5 IA] #|2020-485): TWA (Time Weighted Average, A7t
7HE B e E7]E) 0.1ppm (Z4)/ TWA 0.5ppm, {3 =E 7] 3ppm (2154)

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]ZF TWA 0.1ppm (0.2mg/m®) (B4)/ 8A1ZF TWA 3ppm (2mg/m’) (E3}H=4)
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ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 0.1ppm, C (ceiling) 0.5ppm (&42)/ 8A]7F TWA 0.5ppm, ceiling limit
2ppm (&4

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): ] 10A]7F TWA 0.1ppm (0.2mg/m’), IDLH (Immediately Dangerous to Life or Health,
ZA A7 P =) 25ppm (E4)/ | 10A]7F TWA 3ppm (2mg/m’), 155 C (ceiling) 6ppm
(Smg/m’), IDLH 30ppm (£3}5=4)

DNEL (Derived-No-Effect-Levels, T ¥ &4-5) - 3¢: 30ug/m’ (214, gutel, M Al oJ gk,
717t &) (ECHA)

LCs, (Lethal dose for 50 percent kill), 7]Y o 71, 158) - S9: 3540mg/cum (WHO, 1984)
LC,,(71Y T 1, 158) - 5: 4327ppm (IPCS, 1990)

o3t

—_

ks

NCIS SIS RYEAAH

7 |LESHO| HIE5IZ7IE, 7 |2 E MY Al Al

EPA, Hydrogen Fluoride (Hydrofluoric Acid), 2016

ATSDR, Toxicological Profile for Fluorides, Hydrogen Fluoride, and Fluorine, 2014

SIRIEE HE - 015 ZE, S35 SeE 2

SISIE 2O L&E7|F, 1SR IA| H2020-285, 2020.01.14. YENH

OSHA, 2021

NIOSH: Pocket Guide to Chemical Hazards — Fluorine

NIOSH: Criteria for a Recommended Standard - Occupational Exposure to Hydrogen Fluoride. March
1976.

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Fluorine. See annual publication for most recent information.

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Hydrogen Fluoride. See annual publication for most recent information.

ECHA

WHO, 1984

IPCS, 1990
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OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]7F TWA 0.1 A-8/cc, (Excursion limit 30&)
OSHAL 4/Wo] &% BE 2247} PPE 4L B& 2L 876}0, PEL o4 &

Aoz gAEEES

ki

Inhalation Unit Risk: 2.3 X 10" per f/mL, Respiratory, Lung cancer and mesothelioma (Selikoff
et al., 1979; Peto et al., 1982; Seidman et al., 1979; Peto, 1980; Finkelstein, 1983)

o3

i

NCIS SIStEEHHA|AH

EPA, Asbestos, 2016

Holland and Smith, 2003

SIIZH HE - 015 HE, #E5 s R

Agents classified by the IARC monographs, Volume 1-132

SIS0 L EI|E, IS 2 0| H2020-285, 2020.01.14. LEINH

Occupational Exposure to Asbestos, 1994.

Selikoff et al., 1979; Peto et al., 1982; Seidman et al., 1979; Peto, 1980; Finkelstein, 1983
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(4) =2 YH
1999956 20219704 St 248 Y] B FEE 0.007ug/m’ (+0.005,
0.003~0.026ug/m’)
(FFa E4: 2021 Hi7| P A E, =12 7o)

3.0e-02
2.5E-02
2.0E-02
1.5e-02

1.0e-02

7 & 5=

5.0E-03

0.0E+00
‘993 ‘po'd ‘01 ‘o2 ‘'03E ‘043 ‘o5 'petd '07d ‘0BH 'peE 10Y '11H 121 '13E 14 '15HE (1Y 17'E ‘18 t19d 20 ad

ZAE
(HZH 07| & LA sk Hsh

2020\ =ujofl A viEH YR ] 2 40,203kg H e HAE S
%

(2 A R Wi o5 HH, § B YA

60,000
50,000
o0
i #0.000

30,000

CH7| i

20,000

10,000

‘ol o9 10 1@ 12 13 e 1sd e 17d 1d s tzod
EIN

(B8 7| & L2 HiEE Hap)

= BHIENE Hxug wEE,
SIS ET O STHE S
M iisiane T My azacy
2z L LR R EE
e W= EAERDY A
X R
FHERA W nies mas 2
5% SY LENYH H=Y
- W |E 2T REY
=EE CEERS EFPEL S8
e HEY

RS 3 EH YA AZY
E ST ER L

WIS s EAuRE
AZg

01 37| S0EH SR Y

Es3gd: WE3gsEs W Z7E B =LA

WAz EEGIIYA B S¥Sc EIguc
mZYSE EEYUETEA B EHEE B IEIAA
(XIFE 7|0f& (RAIAE: 202014)) (USE 7|04 8 (RAIHE: 20204))
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(5) F2 A St
TAG DT AARC)NA YA oletEs 15 A= (dE D, U2 52 Aol =
do7l= 7FeAol dle 22 (AT 2B)E 7
t= e Ro=(EPA)IA U GAl4 2303 U2 ofgelas HHEd(dF AR 27

AAl Aol Yol A7l mAlE 7P &9t frofl Y& 2] Hhed
_]

AReNAE

07 el BT F 53 AATR 2RAT Aol Fe=s4 Aol B
%8

2427 YA BAA B YA AP 34 Adste 5 =2 w0 YA slRbEo]
ETE HAE FYohd Ht A w7k EAy

SIsHEA 9] L &7 (IS5 H A A2020-483): TWA (Time Weighted Average, A7t
7B T E7]5) 0.1mg/m’ (U2 (7 SHHR)), 0.2mg/m’ (WA (584 F71318E)),
Img/m’ (W72 (&%)

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8AIZF TWA 0.1mg/m’ (FE&E-8AISIE) Img/m’ (7FHAISFHE

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA ISmg/m (FYA vEa 24, F5&E84 2RtE) 8417 TWA
0.1mg/m’ (7} 3=

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): ] 10X]7F TWA 0.015mg/m’, IDLH (Immediately Dangerous to Life or Health, ZA]
A7 5 5) 10mg/m’ (B4 &E-84 3FHE)/ 0.015mg/m’, IDLH 10mg/m’ (74 51eHE)
Inhalation Unit Risk (U2 AA| A E21): 2.4x 107 per ug/m’, Respiratory, Lung cancer
(Enterline and Marsh, 1982; Chovil et al., 1981; Peto et al., 1984; Magnus et al., 1982)
Inhalation Unit Risk (172 o}3}3H=): 4.8 X 107 per ug/m’, Respiratory, Lung cancer (Enterline
and Marsh, 1982; Chovil et al., 1981; Peto et al., 1984; Magnus et al., 1982)
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NCIS SIStEAHHA|AH]

7 |LESHO| HIE5IZ7IE, 7 |2 E MY Al A

Ol01Z2|0F CH7 |2t Sk, 2021

EPA, Nickel compounds, 2000

SIS HE - 015 ZE, S35 SeE 2o

Agents classified by the IARC monographs, Volume 1-132

S0 L EI|E, IS8 10| H[2020-285, 2020.01.14. YEINH

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls)
- Nickel [7440-02-0] and inorganic compounds including Nickel subsulfide, as Ni. See annual
publication for most recent information.

Enterline and Marsh, 1982; Chovil et al., 1981; Peto et al., 1984; Magnus et al., 1982
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dohld Az -7 FelEzlE AR, Wl A 234 $71 F lppm o HEHUL
141

o
gl 71014 0] 43 ohe o w, B Bl 6 ] B 5~30ug A
EPA (Environmental Protection Agency)2] NEI (National Emission Inventory) H] o] € H]|o] Ao
2™ 201149 15719] A2 thE bjE&doA] 372 =5 FdSH[EL 920,128T+-2 =49
o, H7]= Aot 4] 3o 77 A #ilEE2] of 30%2t 60%E A 5F= (EPA
2014a)
2020 =Ujof|l A HiEE A2

=]
=
=2 24 spetad WiE - ols® AHE, BT shetadtdd)

_1_4

o] 9.2 68,633kg AL 2 HIES
Z

350,000
300,000

:;(JH% 250,000
200,000
150,000
100,000
50,000
0

F

7| i

‘oed 'osE 10 '11@ 12 f13@ 4@ 5@ el 17 ‘gl aglE 2o

ZAE

£ =22 90 ER YHe) @EaF) 9B S Aoz ek

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]17F TWA lppm
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ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 1ppm

RfC for Inhalation Exposure: 1 10™' per mg/m’

System RfC (mg/m?) Basis PoD Composite UF
_ Li I
Hepatic 1x107 ver cel NOAEL (HEC): 2.5mg/m’ 30
polymorphism

Inhalation Unit Risk: 4.4 X 107 per ug/m’ (Continuous lifetime exposure during adulthood),
Hepatic, Liver angiosarcomas, angiomas, hepatomas, and neoplastic nodules (Maltoni et al.,
(1981, 1984))

Inhalation Unit Risk: 8.8 X 107 per pg/m’ (Continuous lifetime exposure from birth), Hepatic,

Liver angiosarcomas, angiomas, hepatomas, and neoplastic nodules (Maltoni et al., (1981, 1984))

L]

il
NCIS SIS RFEAAH

7 |RE SR HIESIZ7IE, 7 |2EE Y Al
sl IS - O|SE HH, &35 elstEJod
EPA, Vinyl chloride, 2000

Agents classified by the IARC monographs, Volume 1-132

SISIE A9 L E7|F, 8-SR IA| H[2020-285, 2020.01.14. YFIHH
OSHA, 2021

Maltoni et al. (1981, 1984)
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EXIAl C,,H,CL,0, CONED 3220
=8 932°F ==y 581°F
=7|¢f 0.000002mmHg at 77°F log Kow 6.8
CH7 27| - PBT O o
FAMLER S8 ol - HRHBAEH
=24 =4-3¢ 1 (%I H300 7|3 X|FHY
NetEAMEREY | 23D H319 | 0 HEt R3e Yo
AN Q5 _
TOoES oS, q AAHAHE o OS5t
E.;”PJ (ag) 1 (7oJ_'—) H400 TO oEOH DHT T
AN QFIA, = = o 5
;c':*;l?_f(()?_:é) © 1(ZD) H410 7 1M HEkol| 2ol +=MU=0| iR =8
*7HE =2M0| 2 Ao R LK1 Q= 2,3,7,8-TCDD (Tetrachlorodibenzo-P-dioxin) 0] CHSH M &

(2) M8
AR} TANE 7|1E
2023-01-05 07 |ESE: 7 |etdE M
2019-04-09 SHY7|1E: MR PSR e 7t WX 0.6pg-TEQ/Sm’ O[5}
2022-04-27 SHAUR|SR: AR TA| H2022-795 -

(3) A28k R Hi7|iS2
tholg 418 54 shetr el AR SAL 4o 54 e 1
ZHi712] 9] SlStERA 2 ZA 51, A|7FA] AlE (polychlorinated dibenzo-p-dioxins (PCDDs),
polychlorinated dibenzofurans (PCDFs), certain polychlorinated biphenyls (PCBs)) 2 23+ 4=

e

PCDD®} PCDFE o] 4 02 AEE Ao] ohjet FEolA 22715 g AT 2L

QA5 At A4

AV} 2 2l 714l A = PCDD@} PCDF7} 44

PCBs:= A28 0] A5 o o)A} nle] A A4rE ] oe

29 UYL HYE 47 EE A4 AR (O] U, AT Ei 71899} 2L A4 B
IL

7}
= A oA T,
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el
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chlorophenols& Z g+

=%
o

Chlorophenols, PCBs 12|17 hexachlorobenzene

L)

k

n0

(4) HiS

* thol

A 1013 F9F EPAS}H 97

17} TEQDF-WHO98 9]

5o, o= gHel diet

235

1998 A|A R 71 7] (WHO) A2H5 At

SRS 1987 14,000g, 1995 3,400g, 200014 1,400g

19873} 2000 Apole] FAE ALg] 2

oA wltel

%

EA H7lE da o 200089

198747} 19554 1204 9] thol 241 .2 v

4912 Wol

0.006pg I-TEQ/Sm’ 2.2 t}o] LAl tj7]

Al ke
f71edEd 7 BUEF WA, 2021)
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N Z =
TG

00

A A F 4 (IARC)O A 2,3,7,8-TCDD (Tetrachlorodibenzo-P-dioxin) S 15 Y= (1E

nN= B
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A% =EE 9% 52 22 $42 9o0 Q4 3 w35 $E0) AeL 55 27
19, 4% A% 2 o] g oFekE mRG AT A8A AFE 1Y

NCIS StetE AN HA|AH

HRIR7ILE=E &d ZLIHT A, 2021

Agents classified by the IARC monographs, Volume 1-132

EPA, dioxins, 2022

SISIE 0| L7 |E, T8-S5 1A H2020-285, 2020.01.14. YRIHY
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(4) ST HR
20044 1] w35 AJAte] A 5 G2 669 THEEo] B (CMR, 2005)
u]% 2] 2o oo]e] -2 (USITC 2008)0]] mh2 liso] 528 59 3ujnhkg (119 1
T

T el g9

Bz (kg/d)

'I.I?H‘Ii 200,000

CH7| HH

‘ogd 'ped '10E '11¥@ 2@ 13 r1ad® s 1gd a7d 1id 19 20
ZAHE

(A=E 7| & = S Hah)

[EEE S EREESE
b El 28 H2 Y
7| YIY % EER ]

8% 3%

Bl S 2 S NEY YuE Yy I TIZH HEY

FEE Z7IE zusc sEYE sS4 A 5
e -2 MeESs = 24 E = [ EEEEE kS B H7IE SR, 2, 53 L HE QLY

Wz 345 RS EOEISA M 3YE:

B CGRTEA B ETOA B AT -iifizziﬁﬁgﬂézgg =M ELURHEREE P HE
(KIS 7|04 (RAIHE: 2020H)) (FBE 7|0i8 (RAE: 20204))
(5) 72 I8 Y3
RE L2 FRo)Aq AFHol Rago] Qi BAR 37 F Wk Hixe 55 A4
=

SISHEZA O] L &27|& (-5 H I A] #|2020-485): TWA (Time Weighted Average, A| 7t
7V ke E715F) Sppm

OSHA (Occupational Safety and Health Administration)®] PEL (Permissible Exposure Limits):
8A|7F TWA 5ppm (19mg/m’)
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NIOSH (The National Institute for Occupational Safety and Health)©] REL (recommended
exposure limit): |t 10A]ZF TWA Sppm (19mg/m’), 158 ceiling limit 15.6ppm (60mg/m’),
IDLH (Immediately Dangerous to Life or Health, ZA] A7} 919 %5 =) 250ppm

ACGIH (The American Conference of Governmental Industrial Hygienists)®] TLV (threshold
limit value): 8A]7F TWA 5ppm

128
NCIS StStE R Y EA|AH

CH7 | 2 SEHO| HIEAR7IE, W7 |2EE Y A2

ATSDR, Toxicological Profile for Phenol, 2014

RIS HE - 0|15 HE, 3R stelEHod

Agents classified by the IARC monographs, Volume 1-132

S8R0 LE7|F, IS 1A H|2020-285, 2020.01.14. YL A

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Phenol. See annual publication for most recent information.

NIOSH: Occupational Health Guideline for Phenol, 1978.

OSHA, 2021
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V=g %7]3) 0.002mg/m’, STEL (Short-Term Exposure Limit, THA]|7Fe27]3) 0.01mg/
3
m

OSHA (Occupational Safety and Health Administration) 2] PEL (Permissible Exposure Limits):
8A]7F TWA 0.2ug/m’ , Action level 0.1pg/m’

NIOSH (The National Institute for Occupational Safety and Health)©] REL (recommended
exposure limit): IDLH (Immediately Dangerous to Life or Health, ZA] 717} 9]¢l % &) 4mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 0.00005mg/m’

EPA (Environmental Protection Agency): 10g/ 24 hours
RfC for Inhalation Exposure: 2 X 10~ per mg/m’
Inhalation Unit Risk: 2.4 X 10~ per pg/m’, Respiratory, Lung cancer (Wagoner et al., 1980)

System RfC (mg/m?) Basis PoD Composite UF
Imn_1une, 2%10° Beryllium sehsitization and LOAEL (HEC): 2.0 X 10 mg/m’ 10
Respiratory progression to CBD

L]

NEH
NCIS StStEEHHA|AH

H7|LE= RO iS58V IE, 7 |2 E 2 MY Al A
Oloj= 2|0 CH7 |8+ A, 2021

S|SB HiE - OIS WE, N SISIE oY
ATSDR, Beryllium Toxicity, 2013

Agents classified by the IARC monographs, Volume 1-132

Kim, 2004

IARC, 1993

SIEIE 2O LEI|E, ISR IA| H|2020-285, 2020.01.14. YEINH

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Beryllium [7440-41-7] and compounds, as Be. See annual publication for most recent information.
NIOSH: Occupational Safety and Health Guideline for Beryllium and Its Compounds. 1988.

OSHA, 2021

Wagoner et al., 1980
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(4) =2 YH
AAEAT A Ol A] 20km o) Hoj Xl o] Bt t7] 5= 107 ppm H|FHO 2 24
1980 m]=o] T2 gL Afo| Tt AYAFEFL oF | % 7,6709] T E91-S(USITC, 1981)
2020 = oA HiEH

LA E F2 20,392kg Y2 HIE
(A 24 St W& - ol A H, T Shetadtd )

D2 EAISAL0|E (kg/H)
50,000
45,000

m 35,000
= 30,000
25,000
20,000
15,000
10,000
5,000

0

'08d  ‘oed ‘108 11 128 13E 14l 15 16E 17d 18d 19d '20d

ZNAE

Ch7| o

(= 7] & T2 LUSAO|E HHEZ Ha)

=T W Zds: mEE3ER B == S SRR E HEY AYE Y [ R iy s L e
W FEsE W FSHE EEYE

(K| 7|04 (RAIHE: 20201)) (FBE 7|0i8 (RAE: 20209))

TAF AT TARC) A Z2HHALA| =S AbollA] o5 do7l= 7Fe/dol de =4
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2144 & § H]A 714 DNA &40 A= -2 (Pero, R.W. et al., 1982)

A0 L&27]|&F (A& FHITA A|2020-485): TWA (Time Weighted Average, A7t

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|7F TWA 100ppm (240mg/m’)

NIOSH (National Institute of Occupational Safety and Health) IDLH (Immediately Dangerous
to Life or Health, S A1 A7} -5 X): 400ppm

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 2ppm

RfC for Inhalation Exposure: 3 X 10~ per mg/m’

Inhalation Unit Risk: 3.7 X 10 per pg/m’, Respiratory, Nasal cavity hemangioma or hemangi-
osarcoma (NTP, 1985; Renne et al., 1986)

System RfC (mg/m?) Basis PoD Composite UF
- Nest-like infolds of th |
Respiratory |  3x107 est-like infolds of the nasal || o) 01 16 c). 5 omg/m? 100
respiratory epithelium

o3

it
NCIS StStERHEA|AH

7 |LE=HO| HiE5IZ7IE, 7 |2 E MY Al A

USITC, 1981

SfelEE IS - 0|5 HH, ST slslEHo

Agents classified by the IARC monographs, Volume 1-132

Pero, RW. etal., 1982

SIS0 L EI|E, IS E 0| H[2020-285, 2020.01.14. YEHINH

ACGIH: Documentation of the Threshold Limit Values (TLVs) and Biological Exposure Indices (BEls) -
Propylene oxide. See annual publication for most recent information.

OSHA, 2021

NTP, 1985; Renne et al., 1986



=
i)
ofl
H
ol o K ]
3 ._1 oln u,% oy W W
m m__..__ MM o S ) =0
! qu S i LA s
© o r KH OIS H
_ & AL IR s gy 2R
) ) 80 5l oF LH Tl = ™
= I = o = <0 H o o=
> uf 2 %0 = mH K T o
c Hl KO < = B ok - —
v _.“_AU_ ] &l e mxuﬁ CU n_w o < °
< Y-k o o R
% 95 o | 0| H = ur | <k do ¢ &~ o J] ©
e w0 | k| | & & | of %E oF | & ] o) T oL RO
R 2|8 o_na_uaA_.JAOTol_ T o = E o
o KIWeE g oo TX =
7] o | a OF | KD | O] | E = 100 - ‘ﬂAII., N_ﬂ = E._ Lf
] & | 37 | o | & Wo o | 80 Tor o = ™ ° o
. NEIEE 20 | & I oF 5 | &
c 20| &5 | o0 2 ul | %0 | ~ o] . B mK p
= KO OH | <k | O o | o o= ~ ~ < hd
N | o X 1_r/ N —=
o Q2 of o ol o o X
= N | S| IR el 0
Y] slcgl 2 |gle |2 IRR il = B
Mm | m ® S| = 7o | BI — oF == ~ g X
IVo _ uauJ T T T T M M IM & W _n.m_ _A_..I = N Wrﬁ TV,I J_ML w Bl
o = £ SRR 2 GRS B iy
o by £ RO\ O || X o B o W L
. v g k| E SR g r B FE
Jn | 2| %8 w a3 & a& 3.3 SRR il R )
= 2 L) o8 ___oﬁoolT_n_,oITmﬂm gii | gi | W2 | RO ml,%l}nnﬂo
= = |53 3 Lz 8 2L ou | o | T | o DG MWHQO_E
= i S| =~ == B i d W 5z =4
e _ O | ol | O fo) Q, =
ol ok | K o | orl i o mw o T2 R B3
mﬂ X0 T |~ | OF | MO i R~ 7 N Hjo o >
= uir || S = o oo g WR BT o BT
r LU S R _ % | M| & = o TR K T
zr | 3| R0 &) Ko | M| B ooz > =z o 7 B
i K| a)= 2 Ro | RO Y 22 _1a/2/g'83 = 2w R L )
. B ek B 0 R0 | OF | OF o 5|4 G| & GG o e X n M
7 :.__. _._._ " _x_._.: o .10 ot o — % o~ T i 1_.§_| — H_l _—
< = Wr | U | zo | by H RO | RO Y RO g LH oL T oo P
= or| %0 | X o | o =
S| ur 31| < | F i RIR|RIR %amwmugéﬁ_ﬂ%
a < ook 8 7 oo o <
as) £ W Wk of F

153



CH7ISIGH= = N

WFA A o ol POBE AZ5H AR AHIAE 19779 ool A= HulE el
S1: ok PCBY} VAT AT EE 5, #0718 A% Ak Bt /] BF 3 =58 5
A

(4) HiEZF HE
192940l A 19778 Ato] ml=of| 4] 129} 534 w}-g & o|AFe] PCB7} AJAHE 1
EPAS] 7} 4 49 B2of 9l 1,598719] 45 H71E B2 3 2|4 5007104 el
Holom A AAHoR Yo px0 7 WALQS
E}Ol%ﬂi’} %A}é} E/\é% 7}7~]_T_' ‘;212131 (dioxin-like PCBs, dI-PCBs), PCBs 0]/‘;}2&_] ‘ﬂ
ZAo] =2 12%0] 20179 AWHF BT 0.002pgWHO-TEQ/Sm* 0 2 JEPF-S (7
71 FEA 27 BYEF HA, 2021)

oX, O\

W
>
1%
oy
iy
B>

(IARC)°|A PCBE 1w TH=H (17 D= 257

=]
02 34 B S (EPA)OAE PCBS et B4 (18 DE 257

WA, A, A7, WA B 7]ek Aol mlA G Tgste] FEoIA oyl
ohUjet of e} 7hx] AlZtet Hleh 17 A HESHE AR ek

TER GastE FEAL 064 SHOE 8] Aol BHG 2H FAHHL APl
olo] ANHH O R A 2, B, 7 13 5 R A TAY

70 PCB iAb] 8 H9I2 Qi 7 5k 3] Z7) 7F 4 7F5A. chiorance T T
wR W, 557 B4 5 3T 9Fol TAT 5 9L

PCBso]| 123 o #o] 5 AF9] 5% 4 £57]% Wk 2] ¢lo] LiehethRom, W.N., 1992).
F4 9 U4 o] ASHAol L Mol Al AAH HNE G AOR BuHY
2. o2 W, FF, o2, 04, $2F W Hol, 7|0l BeF, 2, 2L ol

]
o
Q12 (WHO, 1993)

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A17F TWA 0.5mg/m’ (54% C1 3-8 PCB), 8A]17F TWA 1.0mg/m’(42% C1 &5 PCB)

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): Z|}] 10A]7F TWA 1.0pg/m’

Inhalation Unit Risk: 1 X107 per Mg/m3, Hepatic,Liver hepatocellular adenomas, carcinomas,

cholangiomas, or cholangiocarcinomas (Brunner et al., 1996; Norback and Weltman, 1985)

717 leE - §Y: 96.6ug/m’(DNEL, {14, 2k42t, 41 9 8F) (AH=E: ECHA, 1970)

154



o

CH7ISIGHE R N

—_

1E

NCIS SIStEAHHA|AH]

ATSDR, Polychlorinated Biphenyls (PCBs) Toxicity, 2018
URER7IQESE & ZLEHY MM, 2021

Agents classified by the IARC monographs, Volume 1-132
Rom, W.N., 1992

WHO, 1993

Brunner et al., 1996; Norback and Weltman, 1985

ECHA, 1970
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(4) HHEY =

1990d ) =

i
=]
l(f
lo
=
oM,
>
M
flo
=
=
IS
=
3
=
O
HU
y
)J
ﬂ
3Q
oo

FHI7 T ER

EH7] = 222F20 lz57} TA] QA H o A= 0.1~0.25ug/m’, EAIA] o A= 0.3~9.9
4.1~

110pug/m’ 0]Qicty B 15| 9lS

20209 Ffio]l A HiEH FREEE] FL 22914kg YEE HIFS

= =4

o0

K

Ch7| b

shob2 2 vlE ol 5 AR, AN st ALAY)

22258 (kg/H)

100,000

KT =T BT U N s N b N - L B P B -1 NS T S s I -1 B - T R
EIN L

(= 7| & S222E WEY Hah)

H21E 8.
2, He g

=4z, I W sysE
Ezass EosZEy EIZC

(K|GE 7|0l (RAIHE: 2020)) (PBE 7|02 (RS E: 20204))
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(5)F2 AN F

A Y AT JARC)NN SRREES AFA = €o7le 7ol e 22 (dF

2B)=2 R/
U= g Ho= (EPA) M E SRR EES A7 o2 dorle 7FsAdel e &2
(1F BYE &7

900ppme] S22 EFS H2 Al F¢ Ut @715, = B FEol MY & =

Sl
AT rawso} mice®] AL AAH Ago] Qlglon], B F3F 400ppme] T2 E
T F71E S5 miceol A ol AR A S

SIsHER 9] L&V (I-| 5 HIA] A2020-485): TWA (Time Weighted Average, A7t
7B =E7]1%) 10ppm

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|7F TWA 50ppm, 240mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): AT SA| 7 22 2 Z=o} 4041 7F ZFA] TWA 10ppm(49mg/m’)

NIOSH (National Institute of Occupational Safety and Health)2] STEL (Short-Term Exposure
Limit, A 7HeE7]5): 60 2ppm

Inhalation Unit Risk: 2.3 10~ per pg/m’, Hepatic, Hepatocellular carcinoma (NCI, 1976)
BAEA - 59: 6.2g/m’/6hr (LCs, (Lethal dose for 50 percent kill), mouse, Z7])

AAEA - 59): 3ppm (F1, rat, NOAEC (No-observed-adverse-effect level), EjoF=4))

NCIS StStE R ™ EA|AH

CH7 | 2 SEHO| HIEAR7IE, 7|2 EE Y A2

EPA, Chloroform, 2000

ATSDR, Toxicological Profile for Chloroform, 2015

il IS - 0|5 E HH, S35 slelEHo A

Agents classified by the IARC monographs, Volume 1-132

SIEIE 2O L EI|E, 1SR IA| H|2020-285, 2020.01.14. YEINY

NCl, 1976

158



159

of

o

10ppm O]

=3

=3

S

=1

A H2018-9

|

-2

TAEE

o

St
of

SHAEIA| H2014-237

=
et
HISH2A!: SIAR TA| ®|2014-238

=%
=S 42T H2022-79

St
of
Xl.
=
2

b

b5l
[ =
5= O
=¥

7|1&st
RE=

7|

3
SAZ AL

oo nd | 00 | go
v of o | o% | %o
o | @ 3k o_a <k | or
g =18 ot | ny
21712 |H L 2|0l o
< Hr Hiow| &
=k gl o0 S o | WU
BT ur | oo of
oF 3 OF |oo| & | =l | oll ol_m
| | & NI TH -0 i A
sz Q| OF XI |l | el | 7o | HO | o | & | ol | I
[ 2 ~ | EH || K| R | idod | zo | RU | Ml
= | Al = Bt %X
| 8| @ Zo| <l | OF | RD| g1 <0 |Gt Ol
= AR AR
ol ol v | Dk ol | Ib | & | &l O
— r | | <0 | & | 0o &5 | ol | OF | o0
(<))
©
hy o o — — o < ~N — o
N 0 o — ™M — — < n
e (o] o m m m [s0] [a2] o™ m
d T T T T T T T T T
—
© —_ U
£ o S
£ e 2 _
< M Ul @ m B 3R BE®R D R
L IH TlE to | | R E|E E|E TR0 E
~ 0 mz o | 3 e G R I I T T e o NI
_l__ e (W] [ in |
) oF
—— ok
L o
= 0 = IR 5
o wir 20| Ko TR z=
o A RS R R E I
S S I %0 | %0 | %0 | X7 | o
"I 11} TH | A8 | Ko | & oF Wlo |A_P|_ Wr| o || oF | & w %0
o ohu W7 | 50 | Z0| %0 |Z0| D | DF| 3|20
< f— ol M |Mfnrfo|fD|& | & |X0| o
N

o

R

PNV

2023-01-05

2014-12-30

2018-03-30

2014-12-30

2015-07-01

2022-04-27
1

zg2 71359 57

HA AR A

(2) HHI8E
(3) A28 3 7|l



160

CH7ISIGHE R N

(4) HHEY =

0= A&} A A9 tiFe = gt ofg] /i Aol ti7] § FEe
(Grosjean, 1982; Salas and Singh, 1986; Schulam et al., 1985; Singh et al., 1982)

Az 28 7Pl BiRt A2 AT 0.076ppm] B 5301 913 (Hare ef .

20209 SN vl EE BEAY 5| E0] G 43,50Tke EE HIHS
2 £4: §62 vjE- o5 AR, §AN SE2 AL

HEUH|5IE(kg/H)
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T H\%%%‘EHE
mEEETYaERNE

N A%Z HY Xi)\ﬂ'ﬂ\ HE
RS URH, 2y,
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WENTOA MOEIOA EEFIE O EEEYSE oo o oo
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WEESE ESUE9A EHFESA EYSEE
(X 7|04 (RAIAE: 20201)) (YZE 71018 (RAIHE: 202019))
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=
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CH71SloH =2 N

d

ZA| A T4 (ARC)O| A T2 =2 17
|2 374 HET(EPA)OAE T2 =
el HEEd(F B B £+
T A RIFE A, s
2594 30ppm] FroA HEF B HHS JdoA 5 Q= AAR 257
St oA AgHd 4
HAE 4R bE A WAAZ, FE, AAL 713, 718449, 19, @, S54A3EA Y
I
ES

o, 43, £5 2 AYT

0,
o

SISHEA O] L &27|& (- 55 IA] A|2020-485): TWA (Time Weighted Average, A| 7t
7t Bt =E71%) 0.3ppm

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|ZF TWA 0.75ppm, action level 0.5ppm, STEL (Short-Term Exposure Limit, TA| 7F-&
71%) 2ppm

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 0.1ppm, STEL 0.3ppm (0.37mg/m")

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 8A]7F TWA 0.016ppm, 155 ceiling limit 0.1ppm, IDLH (Immediately Dangerous to Life
or Health, ZA| 717} 913 %) 20ppm

Inhalation Unit Risk: 1.3 107 per ug/m’, Respiratory,Squamous cell carcinoma (Kerns e al.,
1983)

DNEL (Derived-No-Effect-Levels, 4 FE Z4-F) - 59: 3.2mg/m’ (214, 2 41) (ECHA)
DNEL - 5-9]: 100ug/m’ (¢14], ==4) (ECHA)

o2
ra

1E

NCIS SIS EHEHA|AH

7 IRESHO| HIESIZ7IE, 7 |22 MY Al Al

NRC, 1981

ATSDR, Toxicological Profile for Formaldehyde, 2015

EPA, Formaldehyde, 2000

Grosjean, 1982; Salas and Singh, 1986; Schulam et al., 1985; Singh et al., 1982
Hare et al.,, 1996

RIS HIE - 015 HE, R stelE R

Agents classified by the IARC monographs, Volume 1-132

161



CH7ISIGH= = N

SIEI22I0| L &£7|F, ISR TA| H|2020-285, 2020.01.14. ULINN
OSHA, 2021

Kerns et al., 1983

ECHA
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b

Al 4D 5 Qlone dne SRS AHSHs AFEE o ELY S =) 234
(4) 5T Be
Ae|ELjofo} 2 2ol 4] opAlEQE|S| 2 0] 552 AT 32ppb7H A
2020¢1 Sl 4] HlEH oA ELTSI =] L 131ke HER HIFG
(2 27 Sheted wiE - o5 A, BN SetR L)

OIMIEH|S|= (kg/H)

oo
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wn 2000
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CH7| bH
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‘o ped  w0E r1ad v asE t14d asE e vayd viE 19 20
ZNAE
(=9 7| & OtMEYLIS|E HiEE Hsh
(5) =L oI Fk
TA G AFA(TARC)OfA SN ELTHS|EE AHdlA o5 €427 7Hs4dol e &2

4 EY =E 9T AY k. W2, BEI1] T AFOE o £& FFOIA wE
A AR B4 13, AR D A S e

FRARIA FH YL TESE Ao AL 4547
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OSHA (Occupational Safety and Health Administration)®] PEL (Permissible Exposure Limits):
8A]7F TWA 200ppm (360mg/m”)
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CH71SloH =2 N

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): ceiling limit 25ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): IDLH (Immediately Dangerous to Life or Health, ZA| 717913 % &) 2000ppm
BAEA - 59: 24.04mg/L (LCs, (Lethal dose for 50 percent kill), male/female rats, 4 hour)
(At2Z=4]: ECHA)

RfC for Inhalation Exposure: 9 X 10~ per mg/m’

Inhalation Unit Risk: 2.2 X 107 per ug/m’, Respiratory, Nasal squamous cell carcinoma or

adenocarcinoma (Woutersen and Appleman, 1984)

System RfC (mg/m?) Basis PoD Composite UF
N : - D ti f
ervous 9x107 egeneration o NOAEL (HEC): 8.7mg/m® 1000
Respiratory olfactory epithelium

1]

i)

NCIS SIStEAHEA|A-]

H7|LE=HO| HiE5I87IE, 7 |2 E 2 Al

EPA, Acetaldehyde, 2000

sl IS - 0|5 E HH, S35 elelEHoH

Agents classified by the IARC monographs, Volume 1-132
SIEIEZO L EI|E, 1SR IA| H|2020-285F, 2020.01.14. YEINH
OSHA, 2020

ECHA

Woutersen and Appleman, 1984
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A19) B3] whE R ol Aol E WA Y HlETo] HE 0454kg/day 27517

or o

1o =

GAle] =W FATY 42 20ppme ZOHR] A E AL QUR|TE AA| vl S E=
W2 5= AWbA © 2 10ppm ©|S}(Status assessment of toxic chemicals: Benzidine)

= A d AT JARC) A A H 2
o= 27 Ho = (EPA)OlA RIAE S T2 (AF AR 7
T

=
ARl WA el g0 2 B ] A1 2T 5 9
A3} Q1o = w YA B2 el 9B FIHAYIE o e
FE ATE 74 B FA =22 B WAY =225 ofg Pl thake FoF
292 Hustae
Aol MR Hel AHBS ZAT 5 oS

NCIS StetE AN EHA|AH

7 |LE=HO| HiSsIE7IE, 7 |22 HYE Al Al

EPA, Benzidine, 2000

Agents classified by the IARC monographs, Volume 1-132
Zavon, 1973
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(4) H &2 HE
7] FolA w2 A BaElA, & Ao} we] 7o
197092 E 198213717] EA] 2 9] 7o o] Z1
20204 Zioll A BiZH 13-3EbT]9lo] OFS 52,083kg HEE HIE S
hm &7 st vjE

o) Z¥ o] e fEon

1,3-5ELC[l (kg/)

ﬁ{ou 70,000
M 60,000

CH7| HH

pgtd

0k

BT A O s R 1 O - 1 s O Y I [

ZEANHE

17

191

18 ‘20'4

(H=E 7] & 1,3-REL HE Hah)

CEEEFEEE L
A=Y %S AY

IS R EAREAE
AzY

CEEESLLEEEL -2
Az

B FHEEE W SdEgA M sEgE ETssE EZYEE

(X|e 7|01 (RAFAE: 202014)) 7|48 (RAIHE: 20204))

(5) F2 x| 2t

TA Y AT TARC) A 1L3-FEHAS 15 TF=2

U3 7 HETHEPAIA MADS WA (17 AR B

g 5} Al FYL B 13-FEIAY WAH o] FriEE U
AT} 2o AEY 2] 3718 2R T HUAE

thE QI7F AP Felo] e GgS B

B ATE W Y =22 A 55 W ATV, B9 9 7o) 92 B
Aol HEYFORA 13-FETIA Bt AT AF Aold] H5dt QTS B

HER N1
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CH7ISIGH= = N

()
HoF
= A7e LEE QIR O £919] TS B
13-RER QLS A8 5ET A7iol oo S PAHER A}
S 282 5o DA GTL A7 /)5 ol A4 QI 9, Bojety g, Py
T A gl 24
SFtEA 0] L E&7]|F (A8 57114 A|2020-485): TWA (Time Weighted Average, A|7F

2
7}V5H 1 = &7]|5) 2ppm, STEL (Short-Term Exposure Limit, THA|7He-27]55) 10ppm
OSHA (Occupational Safety and Health Administration)®] PEL (Permissible Exposure Limits):
8A|7F TWA 1ppm (2.21mg/m’), STEL 5ppm (1 1mg/m”)
ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 2ppm
NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): IDLH (Immediately Dangerous to Life or Health, £A| 717+ 935 &) 2000ppm
RfC for Inhalation Exposure: 2 X 10~ per mg/m’
Inhalation Unit Risk: 3X 10~ per pg/m’, Hematologic, Leukemia (Health Canada, 1998; U.S.

EPA, 2002)
System RfC (mg/m?) Basis PoD Composite UF
Reproductive 2x107 Ovarian atrophy | BMCL 10 (HEC): 1.98mg/m’ 1000
2

NCIS StStE R Y EA|AH

CH7 |12 SEHO| HIEAR7IE, W7 |2EE Y A2

EPA, 1,3-Butadiene, 2009

RIS HE - 015 HE, R stelE R

Agents classified by the IARC monographs, Volume 1-132

SISt R0| L E7|F, I SE A H|2020-285, 2020.01.14. YL A
OSHA, 2020

Health Canada, 1998; U.S. EPA, 2002
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CH7ISIGH= = N

(2) AHIEE
- Benzo[a]pyrene
TA|YUX} npNpsI= S
2023-01-05 7| QESE: 7|22 0.05mg/Sm’ 0|t
2014-12-30 7|EStetEA: SHER A ®2014-2375 -
2015-07-01 SEUY7IESIRIER: DAUZHE 3H -
2022-04-27 SEH2SE: 2EE A M2022-795 -

- Naphthalene

TA|URL TAHE 71E
2023-01-05 7| ESE: th7 |28 Y -
2014-12-30 7| E5IEt 2 A AR A ®2014-2375 -
2022-12-07 FE2E: FHeEEtIA| H2022-802 -
2015-07-01 SEUMIIESEEE: TAUZRE 313 -

(3) AIZEE % TH7IH 52!
SR o] PAHsE A7 Sao] A HE, Q3 PAHsE AR, Betrel, A5AS Hek o)
AREET 98
973 ojrlelut ZAstel o)

ZEl2, A Tl ofARE

o\
é“.:
FIH‘.
1o
g
>
=
rir
ro,
ot
ofd
ox,
lo
!
i
oS

f

=
=
S, A, BA 242 B AR dRulE A A A HiE
=

%S
A5} 7] 7, g @7 R 7] B ol BE mRol jioR 09 718 £F
S1E 97} ol WA 71 A el

571 % dE EAH Q] PAHs O] B} 52 5& 2994 0.02~1.2ng/m’0] 1, T A] 2] o]
A= 0.15~19.3ng/m’¢] A 02 H 115 9)-S (Zmirou et al., 2000)
F7] %2] PAHs %= 5 n|gto| A4 200,000ng/m*7}A] theFe 4= 91 (Cherng et al., 1996;

Georgiadis and Kyrtopoulos, 1999)
of 7= 7] b2 =l 7 & shFoll SASHH skl 0.7uge] M= (a)3]Fof LS =, o3t



CH7ISIHEE N

=l g gk 7HS o1
2020 ZUjof|l A HiEE Lok o] oFS 11,450kg A= 2 H U E S
A2 &4 3}5FEA W& - o] 52F AR, 3K 515EAorA L)

L2t (kg/td)

rLIOI'

ASHH SFEof| 0.4ugo] A4 (Sullivan and Krieger 2001)

14,000

12,000
&0 10,000
K 2,000
6,000
4,000
2,000

F

ch71 b

‘o™ pgd 108 r11E 1z 'a3d el rasE 1ed avd e s 20
EIN Ll

(B8 7| & LT sE Hah

L EEErE e
R 2oHE el

19 2 EASAE
AZY

= BE Y 4REAS

WTEYE  EESUMTOA ESEdE EIYSE

(X|He 71018 (RAIE: 2020)) (YSE 71018 (RAIHE: 2020))

(5) FL2 2lx| Ft
A AL A (IARC)O A Bl % (a)m] S 152 BhotE A (1= 1); s5toom, Jmeralo
Aol 9hg o1 5ol gl B (16 W) ¥
benz[a]anthracene, benzo[a]pyrene, benzo[b]fluoranthene, benzolj]fluoranthene, benzo[k]

fluoranthene, chrysene, dibenz[a,h]anthracene, indeno [1,2,3-c,d]pyreneS 3E3$FsH ' PAHs
£ 294 Rl oleie BAEE 3712 Solihie ol 4L SUsa S

2u5e
Q4 Foll & WE@TAL 2 1 WAl of el g2 UL AEE B GS
MU A B9l QAT Fo] LB ARH e AT Paot 2L T A2
Qe BTN

ohe s MY SAsHE AFA} 37 Fob MR @] =EH o] BYATFo| AT
E %S (IARC, 1973)
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Gl 2712 S £5, A8 7, vlarlgo] Yehd 4 glon], A4, Zu
£AF, ARF A4t gigh FAME B 11 5] 2)-2 (American Conference of Governmental Industrial
Hygienists, 2001)

IR 371 3 Hofe] 43S Fol MR AQ) k5L ok g Mg 9o
(Dart, R.C., 2004)

SIsHEA 9] L 27| (I-E 5 HIA] A2020-485): TWA (Time Weighted Average, A7t
7V5H - &7]5) 10ppm, STEL (Short-Term Exposure Limit, THA| 7 =& 7]5) 15ppm (LM
EEil)

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]7F TWA 0.2mg/m’ (Coal tar pitch volatiles (benzene soluble fraction) % (a)m] 2l)/ 8A| 7t
TWA 10ppm (50mg/m’) (L} Era)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): = 2] OJRt le &2 7h6t o ¥ Eor 2AAHA Aofsfjof gt
(41 % () o] &)/ 8A]ZF TWA 10ppm (52mg/m’) (L&)

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 2T} 10X]7F TWA 0.1mg/m’ (Coal tar pitch volatiles (cyclohexane extractable fraction)),
IDLH (Immediately Dangerous to Life or Health, ZA| A7} 3% 5) 80mg/m’ (A% (a)] =)/
| 10A]7F TWA 10ppm (50mg/m’), STEL 15ppm (75mg/m’), IDLH 250ppm

RfC for Inhalation Exposure (1% (a)x 2l): 2 X 107 per mg/m’

Inhalation Unit Risk (1% (a)3 ): 6 X 10~ per pg/m’, Respiratory, Gastrointestinal, Squamous
cell neoplasia in the larynx, pharynx, trachea, nasal cavity, esophagus, and forestomach. (Thyssen

etal., 1981)

RfC for Inhalation Exposure (L} &H#l): 3X 10~ per mg/m’

-Benzol[a]pyrene
System RfC (mg/m?) Basis PoD Composite UF
- D d embryo/fetal -
Developmental 2x10° ecreased embryo/fetal || )14 6x 107 mg/m’ 3000
survival
-Naphthalene
System RfC (mg/m’) Basis PoD Composite UF
Nasal effects: hyperplasia
N : - d metaplasia i
ervous 3x107 | ndmetaplasiain LOAEL (HEC): 9.3mg/m’ 3000
Respiratory respiratory and olfactory
epithelium, respectively
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7 |LESHO| HIE5IZ7IE, 7 |2 E MY Al A

EPA, Toxicological Review of Benzo[a]pyrene, 2017

EPA, Naphthalene, 2000

Zmirou et al., 2000

Cherng et al.,, 1996; Georgiadis and Kyrtopoulos, 1999

Sullivan and Krieger, 2001

SIS S - OIS WE, BN SSIE ORI

Agents classified by the IARC monographs, Volume 1-132
SBIEAO| L E7|F, I E2TA| H[2020-28F, 2020.01.14. LEIHH
IARC, 1973

American Conference of Governmental Industrial Hygienists, 2001
Dart, R.C,, 2004

OSHA, 2021

Thyssen et al., 1981
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CH7ISIHEE N

ogsle] s F oA AfollM A H 2 FACFolA A .2 EAYSI= v o}

e

(4) HHSZ M
2021 H]=re] F5-E B viES2 106,298 T, @A wjE -2 49,200 Th2E
Zzq)

H]=ol 4 2012958 20213747 o DAL Afo] =] t7] HlE-L 142,005+ (~48%)
Fastde
20201 ol A HiZE DAL Aol Z0] GFE 17,653ke AT T BALF N
(7 27 55t 2 A vlE- o) 5 A, #75 sjetE AL
OIS S ALO|= (kg/H)

35,000

=&

25,000
20,000
15,000
10,000

5,000

CH7| HH

‘o pgd 108 ra1E 12 'az3d e rasE el avd s s 20
EIN LS

(A= 07| & O HHUSA0|= HiSE H3)

4EAE EER LR

FEEL BEBAA B =t EE R HEY; o 2171 2 A7
CELNILE

o

N oE M BRI
NA AIEH

L I 4EeA WrEss A
W BTN EEESEE WEYsSE AZY
mzos HESERAA  EEAEE
(K| 7|04 g (ZAIHE: 20201)) (PZE 7|02 (RS E: 20204))
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=
34 G T2 FNAA SR L3} AT AT 0w P4
T =EA] 5, O, 2, 5, Hofl 52 & 4 o, Het AAFAl &4e E 7 e
ZrG27t =2 59 o AGAo| B F4 Sl kEEH HAAE, FE, A7,
EECR CES I PEREED:
59wzl o4 2aAe S48 ZHNY 5 ASS el 4 FA% 24
550 §9] 1@ AT ol H919] 4 74, T B 24 D A 5 2o} 18
A 59] AA] gFol T
A7E o o 49 AT o4 TRAe] ALT S T A} 27
Ao2 e
SISHEA 9] L &7 (IS5 A A2020-483): TWA (Time Weighted Average, A7t
7t B E71%) Ippm

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8AIZE TWA 1ppm (ZHF AT, 2404 B 214), Sppm (LR 4Hed, 44 B Ao Bt o]
AIRHAIZE 1542)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 1ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 2]t} 10A]7F TWA <0.1ppm (< 0.18mg/m’), ceiling limit 102/ 5ppm (9mg/m”)
Inhalation Unit Risk: 3X 10~ per pg/m’, Immune, Reproductive, Lymphoid cancer, (female)

breast cancer (Steenland et al., 2003, 2004)

o3

—

1E

NCIS SIStE 2 -EHA| AR

CH7 |1 2 EESHO| HIEAR7IE, W7 |2EE Y A2

EPA, Ethylene oxide, 2018

SIS HIE - 015 ZE, 3R SeE 2

Agents classified by the IARC monographs, Volume 1-132
SstERo L E£7|F, 18- SF1A| H2020-285, 2020.01.14. LEIHH
OSHA, 2020

Steenland et al., 2003, 2004
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A 37 F cgzeeeel g Ay 9 4ea wES S8 Axdo] HE £

71Et 12 E AFRO R Q18] B H =2 5 IS

1980 2 AJA] A4FE2 570,000 02 FH =M, o] F 270,000 =2 AF-HollA AJ4t
1991~199213 7t Mol o] 227 A Ao A TEH Hd tf7] 52 0.5~9.9pg/m’ 55
FAZ 0] 949 H71E @AM SHE AEH T2 0.35~5.6ug/m’ =

At 7o) 7577472] A B719] W BEL 163pg/mo|gon, EEES] AR
ZA M= A 9.1~26. 9ug/m 2 ZAE] 98 (WHO, 2000)

202041 Sl 4] Wl T 22 2HEre] ORe 3,800363ke YEE BIH S
(42 B4 35124 )5 o5 Hu, BHF SR ULAY)

CI2220|E (kg/H)
5,000,000
4,500,000
4,000,000
0 3,500,000
M 300,000
2,500,000
2,000,000
1,500,000
1,000,000

CH7| Y

‘osd ‘pgd 0@ f11E 12 t13@ 4@ 5@ 168 '17d 18 '19d 20d
ZAIAE

(B8 07| & LIS22HE BEY Hah)

2amas i EFA A

B T A
L Eo L
AEY; o1tz A
W34 EASAZY A
2717 R
WS SN AEY
TR EE AAS, 2,
ST L SUTU AZY
716717 £ T AEL
W =R U LURAE AEY
2R
%3S AT

|-t [ Bkl W HEEE | ERi = WSS 88 A o
B Z4HE ESNEON EORESA L el
MGETEA EAZSEAHA EENTEA ESEEE
(X9 71048 (RAFAE: 2020)) (UBE 7|04 (ZAIAE: 20201))

180



CH71SloH =2 N

(5) L2 X St

A G AT LIAROONM HEREHES Hd5E0l tiet A S7€ ST Ar
o tigt 7= ARFA N THY A=5/574 =24 (AF 20= £F
Al HEeze B9l 34 9% ;
A7A Atz A=A, o2t avhe e
AN HE2RdE Ty F =50 F8 g2 7, VIS va= H 71 A
Vg2 FFAE A it Y&
s 7o Ed HEzadEs AT 2 Hd 9 HE 7 Tl S AL
2 tehd

FRJIE g2l A4 F S raMd S5 gt A d7ts S== w2 el ditt &Y
=Eo] QIZHofA 1 Ad ‘21‘1}% Aa AT
SIsHER 9] L&V (I-| 5 HIA] A2020-485): TWA (Time Weighted Average, A7t
71 ¥t ke E71%) S0ppm
OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]7F TWA 25ppm, STEL (Short-Term Exposure Limit, TA| 7F =& 7] 125ppm
ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 50ppm
NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): IDLH (Immediately Dangerous to Life or Health, ZA| 74791 &5 ) 2300ppm
Inhalation Unit Risk: 1X 107 per pug/m’, Hepatic - Respiratory, Hepatocellular carcinomas or

adenomas, bronchoalveolar carcinomas or adenomas (Mennear et al., 1988; NTP, 1986)

RfC for Inhalation Exposure: 6 10™' per mg/m’

System RfC (mg/m’) Basis PoD Composite UF
- H ic eff
Hepatic 6%x10" epatic eflects BMDL 10 (HEC): 17.2mg/m’ 30
(hepatic vacuolation)
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7 |2ESEO| BIESZ7IE, 7 BB 2T Al Al

EPA, Methylene Chloride (Dichloromethane), 2000

SSI2T HIE - 0I5 W, BN SBI2 oY

Agents classified by the IARC monographs, Volume 1-132
SHRIEHO| L ET|E, 18- SR 1A H[2020-28F, 2020.01.14. LRIHH
OSHA, 2023

Mennear et al., 1988; NTP, 1986
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2XIA C,H,Cl, B2xiat 167.85
=z 146°C ==3 -44°C
=7|8t 5.74mmHg at 25°C log Kow 239
CH7 1217 - PBT 05 -
FoldEF sB Folf - HRBAIEZT
zd=4-41 1 (913 H310 2 HE A XEHY
=8548 2 (g H330 Y Al XHHY
SIS Fotkd Ty 2 H411 H7|1M HEkol| 2l =MUS0 f=at
(2) THIER
ALK} JIAEE AES
2023-01-05 7 |QEE AL 7| B AL M 25ppm Ot
2014-12-30 7| 2SS SIASTA| ®2014-2375 -
2015-07-01 SEUMT|ESISER: TA|UZHEH 34 -

(3) A28 H Ti7|HHER
F= Egtol3 e 8A B a5AAA, Aaitd ol o] S04 AR

T84, Bud-r, T=2EFA T IS A H AL, E8krao] Al = A

T=0
Aol EREgRRoddl, HEREZRAEH U 12-HERRddle Azt §¢]
ooz AR E S

=g AAARIA 52 A 2 2AT o Sulz= ARENCeH, AR 8, 1A FE=
[€]

2 AEA 9 TR E AEH

@A Exlgadgde FRUS PAREA 44D 1 2 37 HE S8 44 B
Fol 35

430 FAA, 09 Jel2 D BN TAHY O, olT 713 E AT A F7
g 09A2 4 U

QY &L F7] ELoIt AN 45 53 Foh 4

183



184

CH7ISIGH= = N

HF AE=A ] HESZz =7 A2 ul=ollA A HA5H=

A AAA = oF ATE o HlEH A=

— RS

BA(IE W) EF

v 3§17 HEFEPACIA HESER 2oL A Y AP BACIH O 2R
dESr2E R YAl 7o 9FS 7 D 455 JFY

Gzol HERER RPN 34 §Y 5D 1] A 71 o
A Aol FFL v RS

= oA B =, vaw 9 FEE AN w2 52 72l s d ARl

71, 5

ol
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2 e
M
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do rlo

1
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fo

H.I-ID mE’J ]I‘Oll oﬁ, —IO‘
Sl
i

[

(EhOR=)
"
32
o

X

S Aol m2d g4 Yo Rt 7 =, SFA1B A vl A= FFe] Kl

Abgel A T &9 &2 THEE 2 HYEE 2, S5 9 HE AAA(FE, BE, 871%,
=), 98 A(ET, HaAw, R, AS A7 e =

s A7l dEY HEHZE R FF =E2H AF A 1HES TSl A
2ot

SIstEA 9] L &7 (IS5 H A A2020-483): TWA (Time Weighted Average, A7t
7B =E71E) 1lppm

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|7F TWA 5ppm (35mg/m’)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 1ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 2|t 10A]7F TWA Ippm (7mg/m’), IDLH (Immediately Dangerous to Life or Health,
A7 9195 =) 100ppm
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NCIS St TYEA|AH

L7 ILESHO| HHESIE7IZE, 7|2 MY A2
EPA, 1,1,2,2-Tetrachloroethane, 2000

Oflo{Z 2|0t CH7 | 2HE ¢, 2021

sielEd HE - 015 B, #37 Sei=2od

Agents classified by the IARC monographs, Volume 1-132
St 2I0| L E£7|E, T2 S8 T1A| H|2020-285, 2020.01.14. ULIHH

OSHA, 2022
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It 2 zetol=ortz o] RAAG W], dstulgo] HEd Mg 5 Eal A4 O]
S E AL A3 A Bl

F|2ATRe o) 4jH o2 Autaol] ¢he 27

sto] ZE), 47] % =% 7]o]E (RSO)E 80%

i
i
ot
o=
o,

ot do

(4) HISE HH
1980~1981d TA] 7329] 27| % 1,2-t]Z 2 2ofete] Wit 532 0.1~1.5ppb 5720] A&
0] Mg s 0.2pg/m’e ], YIEHE = fART
20204 ol A BiEE 1,2-H 2R 2of|gke] 9F2 26,550kg A2 HIE S
= EA4: 34 Wi ole A E, R SFetEEehd )

1,2-CIZ2 2008 (kg/H)
90,000
80,000
70,000
60,000
50,000
40,000
30,000
20,000
10,000

oH7| HiE2

‘ogd  ‘ped  wpd ‘11 1@ 'a13d 14l isd eE iyl agld sl 20
ZAE

(A 7] & 1,2-CIZ2 20| E HHES Hah

Rl

W ESEE EELTEA ETESE EEEYE EIEE

(RIE 7|08 (RAIRE: 2020 1)) (HZE 7|03 (RARAE: 2020))
(5) FL x| S
FAFATFETARC)NA 1.2-HER2OEE Aol & o7 7ol sl =2
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CH7ISIGH= = N

24 (05 2B)E 27

TE5H 12-HZERH F71E FUSHA AR 4734, 1 AHS 28 a8 7 AR
AW, HAZAZ, TE 5ol 9dF= € 5 U=

% 2R, o 22, A, 224 99, DY, 9% 1813 ¥ 279 W} na
Has

THIAR &Y LE2 T=9 1 A% dFE FU=

SIetER 9] L E27|F (-85 H A A2020-485): TWA (Time Weighted Average, A|7t
7B E7]<%) 10ppm

OSHA (Occupational Safety and Health Administration)®] PEL (Permissible Exposure Limits):
8A17F TWA 50ppm (200mg/m’)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 10ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 2] 10A]7F TWA 1ppm (4mg/m’), STEL (Short-Term Exposure Limit, TFA] 7 7))
2ppm (8mg/m’*), IDLH (Immediately Dangerous to Life or Health, ZA] A7+ d %) 50ppm
Inhalation Unit Risk: 2.6 X 10~ per pg/m’, Other (Tumor site), Hemangiosarcomas (NCI, 1978)
DNEL (Derived-No-Effect-Levels, 79 % E Z45)-8%: 2.9 ug/m’ (214]) (ECHA)

BAEA - TY: 7758mg/kg bw (LCs, (Lethal dose for 50 percent kill), rats-albino, 4 hour)
(Groupe d’Experts Toxicologues du Ministere de 1’Ecologie, de I’Energie, du Développement
Durable et de I’Aménagement du Territoire., Anonymous, 2008)

BAEA - 5¢: >2520ppm (LCs, (Lethal dose for 50 percent kill), rats male, 4 hour) (ECHA,
2017)

BAEA- 5 <2520ppm (LCs,, rats female, 4 hour) (ECHA, 2017)

1]
Mo

T2
NCIS SFet2 2 - HA|AH

7 IRE=ZO| EGE7IZE, 7|2 EEHY Al%ﬁl"&!

EPA, Ethylene Dichloride (1,2-Dichloroethane), 2

Sist2 A i - 015 M, $E S3I2 oY

Agents classified by the IARC monographs, Volume 1-132

SlStE RO &7 |F, TR SHIA| H|2020-28F, 2020.01.14. UEIH

OSHA, 2022

NCl, 1978

Groupe d’Experts Toxicologues du Ministere de I'Ecologie, de I'Energie, du Développement Durable et de

I'’Aménagement du Territoire.,, Anonymous, 2008
ECHA, 2017
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Ippbo] Bt =2 HEHAS

oF |
A 2 A4 AlFoly HJES} 2 7§ AFSAMESH | el F¥ sEET
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CH71SloH =2 N

Atstol ol g /iAo 344 &9 LE5EW =2 A= 2 7tE o5, w9 A=, o HE5H 22
Qs el BaE e

TE AT B4 TY E=E At FFAUEA 54, H 9 A ol i I
Hgh

= Aol A= oAl ef ot R A1 &9 &R Qo) EH, 7h Ale] nlX]= I
o] HuE Q&

A= 14 54 Z2IHNTP)S] At W2, Folof ot odiliAle] &5 £ 9
AR e T, F9] 1 9 FS A EC] ST

SIsHER 9] L Z27|F(X-| 5 HTA] A2020-485): TWA (Time Weighted Average, A7t

=
7}V A% 7]5) 100ppm, STEL (Short-Term Exposure Limit, TA| =& 7]5) 125ppm
OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]7F TWA 100ppm (435mg/m’)
ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 20ppm
NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 2] 10A]7F TWA 100ppm (435mg/m*), STEL 125ppm (545mg/m’), IDLH (Immediately
Dangerous to Life or Health, ZA| 717} 9] d % &) 800ppm
DNEL (Derived-No-Effect-Levels, 3L E45)-89: 15mg/m’ (LEHel, A7 7F L&,
14|, A41) (ECHA)

RfC for Inhalation Exposure: 1 per mg/m’

System RfC (mg/m?) Basis PoD Composite UF
Devel tal
Developmental 1 evelopmenta NOAEL (HEC): 4.34 X 10°’mg/m’ 300
toxicity
N2

NCIS StStERHEA|AH

CH7 | 2 SERO| HIESZ7IE, W7 |2E 2 Y A2l

EPA, Ethylbenzene, 2000

sfelEE IS - 0|5 HH, ST slelE T

Agents classified by the IARC monographs, Volume 1-132
SIEIEZO L EI|E, ISR IA| H[2020-285, 2020.01.14. YEINY
OSHA, 2021

ECHA

IRIS
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159l ti7] 574 AR A A 2" olA] 1985378 19958712] 257 ol A 1,2008] =7
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CH7ISIGH= = N

(5) F2 x| gt

TAGATAETARC)A ESEE2R2EHALS 15 TI=E(AF DE EF

348 Y 22 Q% T8 JF2 FFAUGA ¥R £, 02, 55, T2, 5D 5
o] ZAYol ey, 7k, A1, 917, T Fofl et e A A =S

TR 24 FENA A o], A% 9 AAF ko] eSS

T A Eof gt At Ko A oA HF, T8, S, WA=, &, Alof 59, ¢t
ah] 91 Sjekat 22 o] AS

THdHo g2 &5 FaEolA A7, 71 A F&Fe] B S

S8} 7o) 24 LA w2 e ER 5 A%, 7, AT AR D AnAe 2L Azl
o8] §399] ot fo] Qlpar B

SIsHEA 9] L 27| (I-| 5 HIA] A2020-485): TWA (Time Weighted Average, A7t
7V5H A4 - &7]5) 10ppm, STEL (Short-Term Exposure Limit, ©A| 7t &7 5) 25ppm

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A]7F TWA 100ppm

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8|7+ TWA 10ppm, STEL 25ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): IDLH (Immediately Dangerous to Life or Health, ZA| 717} 9] 3@ % &) 1000ppm
Inhalation Unit Risk: 4.1 X 107° per ug/mz, Hematologic, Hepatic, Urinary, Renal cell
carcinoma, non-Hodgkin’s lymphoma, and liver tumors (Charbotel et al. 2006; EPA, 2011;
Raaschou-Nielsen et al., 2003)

RfC for Inhalation Exposure: 2 X 10~ per mg/m’ (AF-¢-29] F4 2A| ZH4-of tisl 0.0019mg/
m’ (Keil ef al., 2009), B1E=2] gjo} A& 713 o] tfsf 0.0021mg/m’ (Johnson er al., 2003)2]
5 4 F1O) R BEE)

System RfC (mg/m?) Basis PoD Composite UF

Developmental,
Immune

2x107 - - _




CH7ISIGHE R N

NCIS SIStEAHHA|AH]

7 |LESHO| HIE5IZ7IE, 7 |2 E MY Al A

ATSDR, ToxFAQs™ for Trichloroethylene (TCE), 2020

EPA, Trichloroethylene, 2000

S5I2T B - 05T BE, HYR HSASUUTY

Agents classified by the IARC monographs, Volume 1-132
SBIZAO| L E7|F, 1 E2TA| H[2020-28F, 2020.01.14. LEIHH
OSHA, 2021

Charbotel et al., 2006; EPA, 2011; Raaschou-Nielsen et al., 2003
Keil et al., 2009

Johnson et al., 2003
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Az, A A, 2R 22 AL Sz 8 S HlEE o s

(4) HH=% &
oA RYET R 0.05%, AHGFO] 0.2~0.5%7F 7] 2 wjEE 202 A& ol
UEHEA = t7] F 527 Bt 0.01pg/m’ O 2 FAME| QS
2020 ZUjoll A v EH oz P2 UE D] Ok 66,273kg AL 2 HUIE S
(Ft= 24 32 - ol s AE, B stk )
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CH7ISIGH= = N

ofaErUEY TN UHH S22 AMA ofs), SEEh ofx[2E, e As),

HAF, w2, 27, 59 Sol g

O "1 0> AN

gt offo7t & EolutA7] A ol EYEH &% F ©57] oA, HAOREAL,
W9l 52 Qo AEIgon, 28 BEo] kad BE AUES o] 43S e
54 QT 9L

gt AFoA = AR L& ZRAA T, =, AR, 5]efeto] 245 Hilk
o] o

=]

F<lofl S5 AR L BH A AE vRe] 557 Aol HPY U 954 walet
A2z tiet o] WEE U=

Ao L EH I2AE YR o o7 AN FAFCRE Fogt H YHE
7P R ou AR = & AH B 42 54, ug 8]l 72 S 2etstn
o)o

=1

SISHEA O] L &27|& (TS5 5 IA] A|2020-485): TWA (Time Weighted Average, A7t
7FEE T e E7]5F) 2ppm

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|ZF TWA 2ppm, 158 ceiling limit 10ppm

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 2ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): Zt}] 10A]7F TWA 1ppm, 155 ceiling limit 10ppm

Inhalation Unit Risk: 6.8 X 10~ per pg/m’, Respiratory, Respiratory cancer (O’Berg, 1980)

RfC for Inhalation Exposure: 2 X 10~ per mg/m’

System RfC (mg/m?) Basis PoD Composite UF

Degeneration and inflammation
Respiratory 2x107° of nasal respiratory epithelium; LOAEL (HEC): 1.9mg/m’ 1000
hyperplasia of mucous secreting cells




o2k

CH7ISIGHE R N

—_

aE

NCIS SFetE A HA|AH

H7|12E=2O| BEHEYIF, U7 [REEHY A2

EPA, Acrylonitrile, 2000

SSI2T HIE - 0I5 W, BN SBI2 oY

Agents classified by the IARC monographs, Volume 1-132
SHRIEHO| L ET|E, 18- SR 1A H[2020-28F, 2020.01.14. LRIHH
OSHA, 2020

O'Berg, 1980
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CH7ISIGHE R N

1960t FHHEE 1980 SHE7FA] ml=rofl A A4t s|=2kxle Az 15007E~3800%7t

20041 =rujoll A vlEH S| =2kl e] F2 215kg AR HIE =

(A= 24 st WS- ol s AH, AT shekadtdd)

18,000

16,000
&0 14,000
Kl 12,000
= 109,000
'=:= 8,000
6,000
4,000
2,000
i

‘o1d ‘02 ‘03 ‘04

AT
(=" O§7| & 5|=2tXl HiSE Hsh
(5) F2 x| FF

FALLTL(ARCPIA TS HBEEO] e WPy 2AL FRSHAE At
dhet A ARl Wery o2/54 2(1F 202 BR

H5 §7) BESHEPAIA Sl F 2o tie e S0 7|23 Q17 et S
2U(IE BYR BF
3

BeR hEHE SHLREE = I, 7 A=, QAR AY, V1S, 7 AR,
o 5E, A, EH Tl eH, AR T AR, SR8 AE E8AE - s

=
Fog L& Aol A A v U Fgo] BEE S
SISHER 9] L &7 (I-| 5 HTA] A2020-485): TWA (Time Weighted Average, A7t
7}EEH AL ZE7]F) 0.05ppm

OSHA (Occupational Safety and Health Administration)©] PEL (Permissible Exposure Limits):
8A]7F TWA 1ppm (1.3mg/m’)

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8|7+ TWA 0.01ppm
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NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 1205 ceiling limit 0.03ppm (0.04mg/m’)
Inhalation Unit Risk: 4.9 X 10~ per pg/m’, Respiratory, Nasal cavity adenoma or adenocar-

cinoma (MacEwen et al., 1981)

o3

—_

1E

NCIS StetS A EHA|AH

H7|LE=HO| HiE5I87IE, 7 |2 E MY Al A

EPA, Hydrazine, 2000

SISE HiE - 015 ME, #HS SISO

Agents classified by the IARC monographs, Volume 1-132

stelE 0| LE7|E, 18 =SF Al H2020-28%, 2020.01.14. RN
OSHA, 2021

MacEwen et al., 1981
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tH|'E (Vinyl acetate)

(1) 22 E4 & Folld EFEA
EXAl C,HO, X2 86.09
== 72.8°C == -93.2°C
=7|8t 90.2mmHg at 20°C (2[&HAl) log Kow 0.73
CH7 gkt 4.1~6.5 ANzt PBT 045 -
RMIEF a5 [l - EEAZT
Q15 M| 2 (|18 H225 TSk oiF| 2 =7
=84=4-8¢ 4(4d1) H332 S Al Rl
SEYEY WI|I=4- S 2o =
L= 3(31) H335 SEAXNSE 22U = AS (BE7) (B
18| &
EE 2(31) H351 U2 Yo oz oME
(2) HHIEE
AR TAI™E 71E
2023-01-05 CH7 | QG EE: 7 | A E T -
2014-12-30 7|EetetEE: BERAIAl R2014-2375 .

T2 ZF|H|otAHo| Eet ZR|H|d AT 20 Aitol| A= AH-
oA, FATIE, R 4%, A8 27 L o, B0l 29, 93, 28 ¢ A
e the stet Be] it YR AL
FAFE S5 slelamEo], HAA, Ere AREH =
=22 Aol TAL 7FsAdel 7 woH, A E AlxE Ee AR T &Y
e 0 HE5S Tl AN =22 4 e
oM EAMHIE & Alz5HAY AHgShe Al FH] 37] FUe TR Eo] S &
ol o.
A
(4) =Y HE
19879 B]ke] A2 R A2 A AA 4 8805F b= opH EANu Y o] 59
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1987 =j A= & 7Hg Aol A ARt & 8 UE
6609t Tk =2 21251 9-S
202014 SHioll A HilEE oFHIE
A7 ZA: 3}EEA vj& - o] 5

S Wz YEF

A 9] QF2. 145 797kg AR R B E S

FGE, BT sheEd )

OIMEAH|H (kg/H)
350,000

300,000
0

Kl 250,000
200,000
150, 000
100,000

Ch7| i

‘ogd ‘e 0 11E 12 3@ f14d s '1gE a7d 1gd t1ed 20
ZAIHE

(B 7] 5 OPMELH|E HiSZ H3))

BT Y ST YA
s ST USRAE
HE=Y; A4S A
IR R ESAsEE
H=g
W EE Z0 X TOHS
HEY
B AZEHEY
W HO|S T, 2 HE Y
HETHYY
W 23 2 7IS0E SR Y
EE4E%A mZ37E EIEEE EZEE EYEESA
W TEEE W ZYEE M ZYSE RIS
(X9 71048 (RAFAE: 2020)) (UEE 71018 (ZAIHE: 2020))
(5) =2 oM B
FA G AT 2 (IARC)IA oM EATRIE S Attol ] o= derle 7HsAdol e =
(18 2B)2 E=
A 34 59 =EL £ ATFHAPIE ATE 24

24 &
AAFAA B2 FE2E S
A S

FHIA] A2020-485): TWA (Time Weighted Average, A7+
71581 =% 7]5) 10ppm, STEL (Short-Term Exposure Limit, TFA| 7t & 7]5) 15ppm
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ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 10ppm, STEL 15ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): 155 ceiling limit 4ppm (15mg/m’)

RfC for Inhalation Exposure: 2X 10”" per mg/m’

System RfC (mg/m?°) Basis PoD Composite UF
N , - Nasal epithelial

ervous 2x10” asal epithetia NOAEL (HEC): 5Smg/m’ 30
Respiratory lesions

o2k

128

NCIS SHetERFEAAH

EPA, Vinyl acetate, 2000

sfelEd IS - 0|5 E HH, S35 elelEHoHH

Agents classified by the IARC monographs, Volume 1-132
SIEIEZO L EI|E, 1SR IA| H|2020-285F, 2020.01.14. YEINH
OSHA, 2021

IRIS
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(4) =2 YH
DEHPS] B t)7] H5t= TA] 2 &o]A 0.002ppb u]2ko 2 < Lk
1997 AFQJol| Al oF 291,0000}--E 71 HF-&5] Q)&

mjo

202041 o]l 4 2 H DEHPE] 9} 1227kg H 5 2 B 1E S
(2 £4: $6H2H vjE- o5 AR, N SR AL

DEHP(kg/H)

w0 100,000
]

CH7]| b
&
g

08t 09k 1M 11 (12 13E 1ad c1sE 1sE 17 el e 2o
ZNHE
(H=E O§7] = DEHP HiEZ 3})

2P 2 SIAERE

H=ESE WES4EEA ETEsE EZE0E
H S35 E3YEs W 3YsE FHEFA
(K| 7|0i8 (RAIHE: 20201)) (PZE 7|02 (RS E: 20204))

SAFATA ARSI DEHPE Al ¢ Aot 7hs4o] i 2818 28)

o)z

| SN )

—_

o= 23 B35 (EPA)O A DEHPE S-&0f o
EH(AEBYRE B
8 AolA DEHPO] THd &%

ok

71 712

e

ol 9.7

1=
Ly =2 a

S
of

—

A LE2 Q1o 9 7 BA SV 1L
SISHEA 9] L &7 (IS5 A A2020-483): TWA (Time Weighted Average, A7t
7VEH % 7)) Smg/m’, STEL (Short-Term Exposure Limit, THA] 7He % 7] 5)10mg/m’
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OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A17F TWA 5mg/m’

ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold
limit value): 8A]7F TWA 5mg/m’

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): |t 10A]7F TWA 5mg/m’, STEL 10mg/m’, IDLH (Immediately Dangerous to Life or
Health, ZA1 A7} 9] g% &) 5000mg/m’

DNEL (Derived-No-Effect-Levels, T oF & Z4-3)-8%]: 130ug/m’ (14]) (ECHA)

D2k

—_

ko

NCIS SIStEA-HEA|A-]

EPA, Bis (2-ethylhexyl) phthalate (DEHP), 2000

SIS HE - 015 ZE, S35 SeE 2

Agents classified by the IARC monographs, Volume 1-132
SISO L &7|F, 18- EE M| H[2020-285, 2020.01.14. LEIHY
OSHA, 2020

ECHA
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2020 oA vjEH DEHPS] 952 1,539,782kg FE 2 H I E -2
(Frm &4 oletad HiE - ol T A K, 73 shetad b e)

CIHEZES00|= (kg/H)
1,800,000
1,600,000

1,400,000
ni0
Hy 1200000
1,000,000

200,000
600,000
400,000
200,000

CH7| Hh

R0 TS T B T L B O b R 1 R P L T -1 O TV B R - L R - L R
ZAIHE

(A=¥ Of7] 5 CHE T Z0t0|= HEY Hat)

H SgHENZY, A= HY 0%, o=
HALL =msC B TF USYAYHEAZY i
5% - I EE E0| Y E0HENIY DEHE TS
o=, o= WAZ U DNFE
HyEC | ;EEJ MAE| W RORE
= B S T U SEHE AEY
o%E A
B 222 ST ANEHIY \
B HE I R A AEY
HES% EEAEANTY
B RA RS TEH, 94,25 Y
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Wl H7 S =T, 88 2 H R
J&INEH
mEETENENEY A Y
ECRTEA WEVE EENTEA EZASE EEIYE HA
H=E=sE EIYEE FEEL  EEESMECEA] EQETSA
H3EZE EZFIEIA EUEESA
o . o
(X|GE 7|04 (ZALAE: 20204)) (LBE 7|0 (ZAFSE: 2020H))

Attol tigh A AljbA ]l &g d5/574 2 (OAE 2% 27
QM 54 kg T2 &5 va7e, 75 &8, €322 aWd # 2e =
=9l Asfl 54 ka2 s=olA TH A, 19 &4fo] T

OSHA (Occupational Safety and Health Administration)2] PEL (Permissible Exposure Limits):
8A|7F TWA 10ppm (30mg/m’)
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ACGIH (The American Conference of Governmental Industrial Hygienists)2] TLV (threshold

limit value): 8A]7F TWA 5ppm

NIOSH (National Institute of Occupational Safety and Health)2] REL (recommended exposure
limit): | 10A]7F TWA 10ppm, IDLH (Immediately Dangerous to Life or Health, ZA| A7}

1?5 x) 500ppm

RfC for Inhalation Exposure: 3 X 107 per mg/m’

System | RfC (mg/m’) Basis

PoD

Composite UF

Digestive disturbances and

Hepatic 3x107° minimal hepatic changes suggestive | LOAEL (HEC): 7.9mg/m’

of liver abnormalities

300

Hu2s

NCIS StetE A EHA|AH

EPA, N,N-Dimethylformamide, 2000

SIRIEH HE - 015 FE, 3R sefERedd

Agents classified by the IARC monographs, Volume 1-132

SISIE 2O LE7|F, 1SR IA| H2020-285, 2020.01.14. YEINH
OSHA, 2020

IRIS
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