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14 _ (20m « 365days , T0years ) 70kg) =49
10m?® 260days 40years 60kg ’
URworkplace

U}E‘r/ﬂ, IURwork = IUR / 4.2

o unit risk7} 1 x 10°® per pg/m'<l 72 $-
IURwork = 1 x 10° / 42 per pg/m = 24 x 107 per pg/m

RfCWOrk =1x 1074 / IURWork
=1x 10"/ (IUR /4.2)
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RfCywork o: inhalation unit risk7} 1 x 10° per pg/m¢l 2%
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74774 A+#k(Oral Slope Factor; SF)+= W= 34 B33 (US EPA)OIA A3}
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Factor)®t Al-&% = Z$-ol+= 4774 AFEOral slope factor)g WA U9
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IUR = ( SF = CF2 = IR) / BW

IUR : Inhalation Unit Risk (per pg/m’)

SF : Oral slope factor (per mg/kg—day)

IR: Inhalation rate per day (20m’/day)
BW : Body weight (70kg)

CF2 : Conversion Factor (0.001mg/ug)
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<E II-7> BMDL10 T =¥ AlZat& 08B RfCworkal &g

FEH
=
Steps T25 BMDL o
POD | Relevant Dose descriptor 20 me/ke/day 10 me/ke/day
(rat, oral) (rat, oral)
Route-specific bioavailability 05 05
50% oral / 100% inhalation ' ’
Adjustment for route
0.8¢/min/kg, 8h = 0.384 m'/kg 1/0.384 1/0.384
/8hr
Activity
Step 1 rest/light activity 6.7/10 6.7/10
Occupational lifetime exposure 945 945

7/5 = 70/40 = 2.45

20 = 05 * 1/0.384 | 10 = 0.5 = 1/0.384
Step 1 correction summary ¥ 6.7/10 * 245 = | * 6.7/10 = 245 =
42.8 mg/m' 21.4 mg/m’

allometric acalling 4 4

low dose extrapolation(10™*
risk)

Step 2 | 1/25,000 for T25

1/10,000 for DMDL10

2500 1000

42.8 / (4 = 2500) | 21.4 / (4 = 1000)

Step 2 correction summary - 0.004 mg/m’ - 0.005 mg/n

P ouTdY EDA g &F-w&HIl

Hjahely 27 o] &e-1u-S-3 7= NOAEL/LOAEL & BMD3ZES o] 43t
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<H ||-8> HZE S §F-EISTII XHE Al —-SU=SY
XI2E O|8% B2
Step Rfc DNELworkplace I‘g 7]"?‘%
NOAEL 100 NOAEL 100 NOAEL 100
mg/m' (rat, mg/m' (rat, mg/m' (rat,
POD NOAEL inhalation) inhalation) inhalation)
19 6413, 5 19 6413, 5 19 6717, F
5 135 HHE 59 135 HkE 5¢ 135 HkE
== == ==
NOAEL * 6/8 * | NOAEL * 6/8 =
6/24 = 5/7 *
NOAEL. 5/5 * 0.83/1.25 5/5 * 0.83/1.25
0.83/0.83 = 0.17
Quantitativ = 0.5NOAEL = 0.5NOAEL
e 1 (0.14 if affect | 1 (0.14 if affect
) NOAELhec
correction on ETj) on ETj)
NOAELcorrecti
0.17NOAEL 0.5NOAEL 0.5NOAEL
Interspecies 3 2.5 10
Intraspecies 10 5 1
Uncertain Duration 3 2 1
correction Severity 1 1 1
Quality 1 1 1
) 0.17/100 05/25 * 0.5/10 =
Final
NOAEL NOAEL NOAEL
Result 0.17 mg/m’ 2 mg/m’ 5 mg/m’
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=ol7] flgte] ml=r EPA, 9% ECHA, d& $AxsA] Wis T3t

of Feiutetel A3t 7Es
KOSHA GIDE(W-6-2016) 2

a5 = (RfCwork, workplace reference concentration)+
wOo R sto] W= EPA WS

HAE7he] kel wet F-8he 3

rr

N

d

<H [|-9> HZQE SEY §T-U5TI EF A+ TE XH
Step RfCyork
NOAEL 100 mg/m’ (rat,
POD NOAEL inhalation)
194 6717, F 59 135 Wi
=&
Quantitative NOAELadj 6/8 * 5/5 * 0.83/1.25 = 0.5
correction NOAELhec 1 (0.14 if affect on ETj)
Interspecies 3
Intraspecies 5
> 4 week 6
Duration > 13 week 2
Uncertain correction >~ 6 month 1
NOAEL, 1
Severity BMD
LOAEL 5
Quality 1
9 ol AAE e 48T 49, NOAELadj#te] NOAELhec#t o2 o] 3
e wHo] PR olFold Wt FUOR ool W A therh WA
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okl
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AR olFold Af SEAIARE AMgel A8 A5 SAHEHe] FHe
A Aol AT sl Ml Aom dexd Aok weEbkd S

/BW,,;)

(( "“7BW“’;L7):<§V;”’” ro] weba AgEch APEEYE RAAF(DAF)
hum ani

= oS <E O-10>9 721

<E I1-10> 3F=EY MM ABTEE 2T A=

. . HAZA At Als
Species Weight (kg) (DAF) T0ke 60ke
Mouse 0.03 7 6.95 6.69

Rat 0.25 4 4.09 3.94
Hamster 0.11 5 5.02 4.83
Guinea Pig 0.8 3 3.06 2.94
Rabbit 2 2.4 2.43 2.34
Monkey 4 2 2.05 1.97
Dog 18 14 1.40 1.35

Qo wHE Pt L F ghel M wgAFL

o
=
o & So] 3}eEdo] Extrathoracic region(FZ5-¢)o <GS =

gk,
A%

)

%_ﬂ Zo] 0142 NOAELhec@e 3171 98] NOAELadiel 0142
hum

3ok 3HATF Tracheobronchial Region(7]##] F¥)ol IS = 7299
Pulmonary Region(# F®)d 3¢S & AFde %-‘4 fkol zHzt
149} 1622 NOAELhec7} NOAELadi® .t} =4 ) 43 522 B4
i LV o, qusde Qo) B4 BAATE Mo
2 5 7]Egko] 1o]th.

n= BA R EH(US EPA)A Algsts RIC #k& AHEste] RfCworkEs
Sax st 49 53 Folvh Bastth WA RICE T0kgd) Aele] 19 U
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RfCyork = RfC * CF * UFC
o174 CF =

3, EgReEd | RYAE
59 dneaddwzd’ T AAE

(20m3 . 365days (70kg) B
10m® 260days 60kg

R RIDES
Sk L ZA8A| (S

T, MEAARREY
% daIEAd=Ed
_ 20m3*365days

10m® 260days
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Hhg), 5%, T7HE AnE dENE okd (2% 1419 o] AFe
= ATdEdEAE 268 ek HZ 6197H2011~2016) 9]

rlz

ol
¥2

=1

al
I~==
T=

hinss

[ #2R5EN 555 U B89 2

' B8 :[Rek =] [zanzznnoog || 7 A

HEy

CRY | TE . ¢°=HLE|======A LEol bl | 4E2 L CBERA |-r"ﬂ = R

o2 1,851,739 1560 416,518 o e 115,785,133
am 1,550,068 1,425 365 509 n 240503 227 285,69
2010 1192015 1267473, 414 0 109,58 74,355,599
2008 813,50 1,252,504 545 i 571,07 51247221
20 1,201,853 1,230,335 M6 i 5512 £T0571,011
207 182,807 1,165,061, 153 i3 81453 707 529,257
2005 1024579 1221 408,271 w 976,550 870,743,045
2005 997,305 1,173,327 576 i 1103357 83,155,214
2004 349,061 1,052.204,103 1 123mEn 1108737554
2003 379,250 377,972,304 10 1397560 1,208,113,139
20z 154202 458,084,304 1 1437568 1310587547
2001 152,045 ST 453 12 1 550,068 1,425 365,509
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(1) A7 sl digh sl =&71¢ =
AT stetEdel die v LE&=THE ETF 9] o FTHLEE
2

ﬂ%aﬂ orEgo}, Wylel, A drlz, Aeks, mges mol gyl
oflge, gEvel AAE, T AZE A9l A, A9s 4

S)EY lﬁ%ﬂﬁ%ﬂ:—g TWA(Time Weighted Average)?t STEL(Short Term

Exposure Limit) 2 27 ®7F38Fe] ZA}sH,

(2) W= OSHAZ®] 3] 7] (Permissible Exposure Limits) 3 E

26% 3lstEdo] tisk wa OSHAS 3]87]s(Permissible Exposure
Limits)¥} TWA(Time Weighted Average), STEL(Short Term Exposure
Limit), C(Ceiling)& 74 HES Hla 48 AAgh]

[ OSHA PEL ]

Occupatonal Safey & Heath Adminstration W Can Help ot e s OSHA

[ Time Weighted Average ]

[ Short Term Exposure Limit]

| Ceiling ]

[3d8 11-5] 0I5 OSHA Gig8JIE 3

(3) =il B FA 9 fAVIE 1
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o 000 | 101 1; (])i o
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o]/ 10 1 e
(e #53) (%) u
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7 (65% < a < 75%) 6 < a <10
6 (55% < a < 65%) 3 <a<6
5 (45% < a < 55%) 2 < a<3
4 (35% < a < 45%) 05 < a<?2
3 (25% < a < 35%) 01 < a< 05
2 (15% < a < 25%) 0.05 < a<01
1 6% < a < 156%) 001 < a < 0.05
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FoiUxt MYE T |AolE - fIEd Yo X ARl - BHE EoF A

<E IlII-2> {015 &2 =

F8
T 77 A F-Z A&
- AlES dide®E dRIEE Y ] JARAAE FESE
A5t AFHAS HAgste], I AIYE o] &3l v& APAY
U Bz ar|dddyet g4 1 24 548 gl
st | - Abgdel] Uidt HAEe 5 TUHY #EE =F5To us
1¢HA] A | ARVE Y, I FE £H-SHIMY SAAERE 9
A &3k}
- AEAQ ded G 2wyt EATE FEANA AlF o R
oiatel Hastx ¢gFom, PR HIMA sEAERT SAE
ol T FEARE HEHQ ARZ o] &3}
- Rd sl kgl gk AA W(In vivo) AT AHE
AAste] 1 Edo] IS gloy 548 AYe Ed,
549 BRS¢ AY= B2 g
ey |- TE AFoA 54 e wdAddd dE] ez AAHEH
e A a8 AT Aol Al lojA s 5ol et
2] ;;L A NS Zregdn FAHAS S A
g - EHpr—Efgl 73_—?‘ o &} f‘i‘?x}ﬁﬂ Xﬂ?&’é_ o HsE 4
g Fil AEAAS FFeHA Hed, 2 sEAECA A4
& =4 F2H(Toxic endpoint)el] Wigr FF3Fazg=
(NOAEL) T+ FHA5A#H(LOAEL)Y #3 w7l v, 4
g &F-dbg el SARERE o] §-3ht),
- EAof T3 BFHA HARE AFIE AoeBAM, AT U
(In vitro) A8 Az, FEsdsty A, Fx2-24 J33AA
(Structure—activity relationship) A74d3 5& A3}
- gARE 2 08 dEwgdt A SAAAAEY 54 %
47] A (Mechanism of action)ol] ™3t AR E AT FZ3 A}
e | ®o tAEEES vlaste] QA 54 JFALE A5 + A
3 AF | a1, AFRel 9o A3 5SS YEE 9SS FAHs = A
A o] 7}s 3ttt
- Algd Y(n vitro) AF sgEH] AAA-AETSH &
el gt AHE AlFet, doe] steEdy FxrHow #
Aol e vE  sEEde  Fx-g4 A3
(Structure-activity relationship)+ ™7 3stE= 9 7153 =
Aol gk AuE A5 4 )
o 314 ~9gtA S APFEAT 4 BE AT ARE vHeE 54
agtA | UL | setE e A B4 f beAdS GHS BF 7)Eed o8
N

(%% KOSHA GUIDE W-6-2016)
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D Fu- 9 HYy % A 24 BHE B A4 9%

(1) S AbaAbE] 24

S AN EA ot S Akl 2AE Bde 2AR A, A7
B 26500 125 B ALnAbTE 2AE T 2ARR 01 125 0] B3
2 gaun, guel, AslDd, 13-FEd, BRA, £, Qs

WE2E 2 1 33tE, 2 93 2 O FU)35HE, AlER A ARE g
1 F718}5HE0] oo SFHTHAF-A e F5-1 IF).

(2) =& AFILALE ZAL

A4 3= A thak ACGIH TLV documentation ¢ Human study 2
AY BA oF AL 599 MAKS Human studyE o83t A= A

5 AT A7 oy B A9W AlartelE Z2ARSE] ofd [

M-1]e] S.oFste] vhebick

O A Aeasiia 27, dEYol 27, 94 27, BES WE 57, FAlkg)
UEF 470, Atglol gl 27, dspu)d 37, 4k 27, 1,3-FEfd el 57, 5
127, 2 1871, 3 Fet2y]x] 57, dabsleta 397, WHE 2 1 39HE
73, yAIRY 471, oladeUED 67, AEW 137, WEgmE 74, W3t
2 0 F71ERHE 2270, obd @) ofdAFEHA 307, AFERIAE 47, I
E 9 10 F78EE 117, Y22 67, EgFE2ve ones 7zt 2

>
i
2
£
Y
dr
2
r (o]
- M
ofo
rlo
dr
i
N
ok
B



92 ... 5187|F Y |FoiUXt MYES AT |old - fIEE Y7 X A28 - FHE Eoh Ap

50
as 7
L ~B9-—
ag
35 7
30
30 17
25 17 =
20 " 18"
15 17 1 S i
1z 11
0 17 M
7 5 7 -

i i 5 S = a4
PR A ALINIInd | :
o _,._l s

A4 & | v o F o o & g 5 ol = o4 oo TUogu & s oo = o oo oo oo
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At

) <=A =& Bt

MEARAE g R SRR wE2H7LE s Ay 1027 AEE =
Aol om L=

Az 0.003 ppm, =47k 0.0001 ppm, =& L
000 %; LE&ETHE =Z7]F9 Action Level 5 H-8A] 1
%, ACGIH TLV A&A] 000 %; ACGIH TLV9 Action Level 5 #-&
1.96 %, =<9 AGS 7 A T &
1.96 %= 2AE QI
UHUots: o R ZEA} =
stglom Holgh2 2669 ppm, Yk

0 al
= A8A 001 % AR H ==7]59 Action Level 5 A&A] 033 %

AN
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ACGIH TLV A-&A] 001 %, ACGIH TLVY Action Level =+ A-&A4] 0.33
%, = AGS 7|52 A8 009 %; AGSY Action Level 5 Z-84] 0.64

%% 2AHE
ey 2)Hd
g Ay, 36871 AEE

al
Action Level 5 A -&A
o] Action Level 5 % &-A]
=

o] NE EH”—O—

1=

™ A 1.29 ppm, Tk
A 008 % TEEER wE]E sz oA
TLV A-&A] 008 %; ACGIH TLVY Action Level =5 284 028 %, 54
AGS 71&2 AEA 008 %; AGSY Action Level £ A&A 028 %= FA}
= Tt
B3 MEeE gidos 22 =E237tE Y A, 270 AsE SF
o

stalem Higt2 0.21 ppm, ZOP%;E 0.05 ppm, Z7&

N o
=
W
g
B
P
A=)
ﬂﬁ
rlo
1
OFO
O%H
A
kr m]m
e
~N
M\
)
ofo

RE2H]7IE 3% A7 2103437 AlRE
22359 o1 ﬁ_ﬂtﬂﬁﬁ 6625 mg/m’, =%k 0.06 mg/m’, 2HEL LE-FTE =
=715 A8 001 % L&Ex-FTFE w=E7]|59 Action Level =5 -84 054
%, ACGIH TLV A-&4] 001 % ACGIH TLVY Action Level 5 2-84]
054 %= ZAFEQITh
Atstedal s didos S22 =53 7HE st Ay 86297 A=
st o Hgke 1480 ppm, T4E 006 ppm, =& LEeFH wE7]
= AJ8A 070 % LE&=FTH w=E7]59 Action Level T+ H-8A] 516 %,
]

ACGIH TLV A-€A] 0.70 %; ACGIH TLVY Action Level 5 A -84



94 ... 5|27|F MH™ECYAr QloIX} MHA

mjo

fIst {519 - Y Yo A M2IS - BHE I A

%, =AU AGS 7]+x H€A] 070 %; AGSY Action Level % # €A 516
%= A Tk

dspud s gido R L2A =E2WUtE s A7 14870 Als
Ao HU@ 099 ppm, Y4 007 ppm, ZHES A& H
LAl 000 % ALEeEH =E7]FY Action Level FF 284
ACGIH TLV A-€A] 0.00 %, ACGIH TLV$¥ Action Level += #-8A] 352
%= ZAE Tk

s dew 2R =E39UFE F3T 2y 608270 Ass SA6
om Hujzte 222 ppm, 4% 001 ppm, &S AEEEE wE7)F F
SA 008 % LE=TH w=ZF7]579 Action Level 5 HEAl 176 %,
ACGIH TLV AE8A 008 % ACGIH TLVe Action Level 5 284
1.76%, =Y AGS 7]5A A2 1.76 %, AGSe] Action Level 5 484
1056 %= ZAE St

L3FEH S e s 422 =E3r7ts Fde 43 14870 ARE 5
AR om Hohgke 497 ppm, £4E 009 ppm, 2HE&S ALEETE =27
T A&A 087 % L&x=TH =E7]59 Action Level %
ACGIH TLV H€A 087 %; ACGIH TLV<] Action Level 5 &
%, = AGS 7]5x H8A 087 %; AGSE Action Level 5 4
%= ZALE QAT

12-HERRIEFHS Yor 22 =a237E F33 43, 3187 A
£ 4590 gk 3883 ppm, 4wk =
=E7]F A8 031 % LEE=TH =
157 %, ACGIH TLV #A-&A] 535 %; ACGIH TLV®] Action Level 5
] 1384 %2 ZAFE A

7S ddem 22 =39tE S 23 21890771 A

aom Hzhe 31236 ppm, =47k 0.74 ppm

V]

i

>
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ox

37t 21

AEA 019 % A& H wE7]59 Action Level 3 H-EA] 191 %,
ACGIH TLV ZH&A 323 % ACGIH TLVY Action Level % 284
941%, U AGS 7152 HEA 019 % AGS® Action Level 5 284
191 %= ZAFE AT

Fg gdeR 2Ea =E2HLE A A 6567 Al

=
M Hog> 0.09 mg/m', FYEE 00009 mg/m, 2IHES AEEFH =TT
0

HEA 000 % TEesH wE7|59 Action Level 3 HEA] 061 %,
ACGIH TLV AEA] 0.00 %; ACGIH TLVe| Action Level s+ Z-8A] 061
%, =9 AGS 7|5A HE8A 229 % AGSE Action Level o+ A8-A] 747

%= ZARE QAT
AAAZEHEARAE o 224 =29 7HE 73 23, 11,0387 A=
£ S48 HUg2 018 mg/m, T4E 002 mg/m, 23S LE-FH
w=E7)F AEA 000 % LE=FTHE =EF7]59 Action Level % Z 84
1.64 %, ACGIH TLV #&-&A] 0.00 %, ACGIH TLV®] Action Level 5 4-&
] 164 %2 ZAE AT
A AE o 224 v & S Ay 262670 MRS
AotFom Hulgk2 1533.33 ppm, TS# 245 ppm, &> TE =T
=71 AL8Al 014 % A&xTF =759 Action Level £ A&
4.31%, ACGIH TLV A-EA] 0.72 %, ACGIH TLVY Action Level <<=
788 %, =4 AGS 715A A&A] 014 %; AGS®] Action Level
431 %= ZAME AT,
HEadE 2 I 3FE2 o 224 =FH/E 233 2dx 410 A
5 24s o Hug2 0002 mg/m, TXE 00001 mg/m’, 2L

al
w=7] AEA] 000 % 18 rsE %759 Action Level 5

>

>

9718

e

>,

2
oo ofp

A

A

A

4y 2 o
FN oo fr

53
Al 732 %, ACGIH TLV #-&A] 7805 %; ACGIH TLV®] Action Level
AEA 8780 %, 5L AGS 7IsEA A& 7805 % AGS® Action Level 5
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& H8A 7806 %2 ZAFE AT

UAZMRYE ez 222 =37t 733 43 1) AlsE S48}
Rom Hgke 0.003 ppm, TS7 0.0003 ppm, 2L ALEEFE =E7
= AEA 909 %; LE=FH =E7]59 Action Level 5 A8A 1818 %,

0.00% % A= ST

olAYRTUELE Yo r TEA =FH/IE 53 Al 647) ABE
st er gL 287 ppm, TEE 016 ppm, 2IHEL AT H =E
715 AEA 031 % ALdeEt =F7]59 Action Level % 284 3.82
%, ACGIH TLV #-&A] 031 %; ACGIH TLV¢| Action Level & #]-&A]
382 %, =4 AGS 7]A AEA 3.06 % AGS® Action Level 5 %€
1346 %= A= AT

SEHS e 2R =E3HUME F38 2y 1718070 ARE S48

Rom FHolghk2 18599 ppm,

g 123 % LE=FH w=EF7]F9 Action Level =5 -84 6.09 %,
ACGIH TLV A&A] 123 %, ACGIH TLVY Action Level 5 #-84] 6.09
%, = AGS 7]Fx HEA 123 % AGSY Action Level =5 Z-8A
6.09%%2 ZALE T

MEdaEs Wder d2a madqrte w33 43, K768 A5s =
Aot om Hojgk2 509.35 ppm, SYE 266 ppm, 2HES IEeTH =E
71 AEA 006 % ALExEF =F7|59 Action Level 5 284 0.80
9%, ACGIH TLV #€A] 006 %; ACGIH TLVY Action Level % 28X
080 %, =4 AGS 7|=x AgA 006 % AGSS Action Level 5 #-&A

0.80 %= ZAME AT
TR O RIEeEE g eR SR mERUkE
o

M ARE 4o FHUFke 2206 mg/m’, =48 0005 mg/m, =&



LEEFH =275 JEA 068 % LEweTE =E7]59 Action Level 5
= A8Al 248 %, ACGIH TLV A-&A] 2801 %; ACGIH TLV®] Action
Level < AEAl 3B03 %, =54 AGS 7] HEA 2801 %, AGS?
T A8 3803 %2 ZAFE AL
H TEAE W eR 224 =E37E YT A,
o HgtS 1.07 ppm, Y& 028 ppm, 2I&S 1L
- eE27]E 484 000 % 1&:EH =E7]59 Action Level 5
2.33 %, ACGIH TLV #-&4] 0.00 %; ACGIH TLV$¥ Action Level
Al 233 %, =9 AGS 7R ALA 0.00 %; AGSS] Action Level
Al 233 %2 ZALE AT

AEF2IANEE oz 223} Ve e Ad 1520170 A=

=
=2
AR o Holgk2 94.03 ppm, T4k 0.36 ppm, 2HES T EeEH =

X oo
2o oo R
> oft X

2~
T
O~
T

op o

=
o

tr
ﬂHN'
ot

=715 A2 006 % LE&xsH w=E7]59 Action Level 5 A-&A] 0.78
%, ACGIH TLV #AEA] 014 %, ACGIH TLVY Action Level 5 A -84
134 %, =4 AGS 71%x A4 0.14 % AGS9 Action Level % %84

1.34 %= ZAFE AT

FUE B 7 B3RS gaor 22z »E9E F9d 41 6426
M AEE Ao A 038 mg/m, =43 0001 mg/m'm, Z2HE&S
il wE7)E A8 124 % 8w H =E7]59 Action Level
T A&A1 828 %, ACGIH TLV A-&A] 1.24 %; ACGIH TLV¢| Action Level
S A8 828 %= FAFE AL

HEzadas gides 222 =29 7te a8 23 2850971 A&
ZA4s9g o Hogh 34060 ppm, =% 2.03 ppm, 2HES LEEFTF =

%715 A8A 040 % LEEFTH =759 Action Level 5 484 3
%, ACGIH TLV #-&A] 040 %, ACGIH TLV<] Action Level 3% -84
353 %, =Y AGS 7IA AEA 040 %; AGS®| Action Level <+ &
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353 %= FALE AT

EfEaades o 224 =297tE s A9, 10627 A RS
ZA4sg o HoaS 2801 ppm, sk 056 ppm, 2}&S L& H =
271 A8A 028 %, LE&eTH =E7]59 Action Level % 4841 621
%, ACGIH TLV AgA] 028 %; ACGIH TLVY Action Level 5 #-84]
621 %, = AGS 7|52 A4 5217 %; AGSY Action Level +5 # 84|

7100 %= ZAFE QT



2 .. Seld-1dd "ot Zat
<H II-3> 22X} =% &
x4 &
I 1858 ACGIH AGS
= =109 =13 X > = =0
;i =47 =734 155 A& T I Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
. 2011 18 0.0006 0.0001 0.00 0.00 0.00 0.00 0.00 0.00
CRGES RPN
2012 12 0.0004 0.0002 0.00 0.00 0.00 0.00 0.00 0.00
[TWA : 0.005ppm]
2013 11 0.001 0.0001 0.00 0.00 0.00 0.00 0.00 0.00
[7] = (ACGIH) :
1 0,005 1 2014 10 0.0002 0.00009 0.00 0.00 0.00 0.00 0.00 0.00
. m
bp 2015 22 0.003 0.0002 0.00 9.09 0.00 9.09 0.00 9.09
[Z5YL(AGS) :
2016 29 0.0001 0.0001 0.00 0.00 0.00 0.00 0.00 0.00
0.005ppm] .
3 102 0.003 0.0001 0.00 1.96 0.00 1.96 0.00 1.96
orw o} 2011 3,975 21.76 0.11 0.00 0.55 0.00 0.55 0.05 1.03
B 2012 4,270 26.69 0.11 0.02 0.61 0.02 0.61 0.26 0.84
[TWA : 25ppm]
2013 4,934 23.78 0.11 0.00 0.47 0.00 0.47 0.16 0.75
[7] = (ACGIH) :
2 o5 1 2014 5,588 26.46 0.07 0.02 0.21 0.02 0.21 0.05 0.54
m
bb 2015 5,301 21.47 0.08 0.00 0.11 0.00 0.11 0.04 0.40
[5A(AGS) :
20 1 2016 5,318 18.06 0.06 0.00 0.15 0.00 0.15 0.00 0.43
ppm .
=% 29,386 26.69 0.09 0.01 0.33 0.01 0.33 0.09 0.64




100 ... S1&7|F 28U |oHAX}

<E ll-4> 22X} =% I ZAH(ASD)

B
il ) . AEFTH ACGIH AGS
] =49 5744 Al AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
g4 o s)Ed 2011 503 0.03 0.00005 0.80 4.77 0.80 4.77 - -
t]o] A Aol o] E 2012 572 0.02 0.00007 0.17 3.85 0.17 3.85 - -
[TWA : 0.005ppm] 2013 638 0.004 0.00007 0.00 1.25 0.00 1.25 - -
3 [V = (ACGIH) : 2014 711 0.009 0.00007 0.70 2.53 0.70 2.53 - -
0.005ppm] 2015 578 0.01 0.0001 0.87 1.90 0.87 1.90 - -
[ Y (AGS) : 2016 683 0.009 0.0001 0.005 0.0025 0.005 0.0025 - -
0.05mg/m'’] T3 3,685 0.03 0.00009 0.54 2.82 0.54 2.82 - -
o1 2011 445 0.26 0.003 0.00 0.22 0.00 0.22 0.00 0.22
Ef - 2012 505 0.20 0.001 0.00 0.00 0.00 0.00 0.00 0.00
[TWA : 0.5ppm] 2013 506 0.20 0.003 000 | 000 | 000 000 | 000 | 000
[W] = (ACGIH) :
4 0.500m] 2014 743 1.29 0.003 0.27 0.40 0.27 0.40 0.27 0.40
[0 (AGS) : 2015 827 0.55 0.004 0.12 0.60 0.12 0.60 0.12 0.60
05ppml] 2016 834 0.27 0.004 0.00 0.24 0.00 0.24 0.00 0.24
=3 3,950 1.29 0.003 0.08 0.28 0.08 0.28 0.08 0.28




101 ... II. QofjA-2alMd =71 Aql
<E lI-5> 22X} LEFI FA(ASB)
x%g
a 18-FH ACGIH AGS
=10 =313 Al g 2 =0
=] =49 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
2011 10 0.0001 0.0001 0.00 0.00 0.00 0.00 0.00 0.00
2&3 \d
2012 4 0.21 0.15 0.00 0.00 0.00 0.00 0.00 0.00
[TWA : 1ppml]
2013 - - - - - - - - -
(7] = (ACGIH) :
5 ) 1 2014 4 0.09 0.08 0.00 0.00 0.00 0.00 0.00 0.00
m
PP 2015 2 0.07 0.07 0.00 0.00 0.00 0.00 0.00 0.00
[5Y(AGS) :
Lppm] 2016 2 0.09 0.07 0.00 0.00 0.00 0.00 0.00 0.00
=% 22 0.21 0.05 0.00 0.00 0.00 0.00 0.00 0.00
SR 2011 30,265 3.08 0.05 0.00 0.67 0.00 0.67 - -
TASIES 2012 38,000 2.51 0.05 0.01 053 0.01 053 - -
[TWA : C2]
2013 42,659 7.28 0.06 0.02 0.56 0.02 0.56 - -
[7] = (ACGIH) :
6 o] 2014 31,765 6625 0.06 0.03 0.79 0.03 0.79 - -
2015 33,147 1.98 0.08 0.00 0.47 0.00 0.47 - -
[£9(AGS) : 2 ’
A 2016 34,507 1.95 0.06 0.00 0.27 0.00 0.27 - -
° 5 210,343 6625 0.06 0.01 0.54 0.01 0.54 - -




102 ... S{&7|F 2B |oHAX}

<E ll-6> 22X} =%t ZA(ASD)

)
o _ _ TE=FR ACGIH AGS

] =47 5744 Al AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level

2011 1,251 2.17 0.07 0.48 10.31 0.48 10.31 0.48 10.31

Zbslel e Al 2012 1,107 1.60 0.07 0.09 6.23 0.09 6.23 0.09 6.23

[TWA : 1ppm] 2013 1,408 11.10 0.06 0.71 3.69 0.71 3.69 0.71 3.69

7 (7= (ACGIH) : 2014 1,650 2.19 0.06 0.42 4.00 0.42 4.00 0.42 4.00

1ppm] 2015 1,591 14.80 0.06 0.82 3.46 0.82 3.46 0.82 3.46

[ 2 (AGS) : 1ppm] 2016 1,622 4.82 0.06 1.42 4.56 1.42 4.56 1.42 4.56

= 8,629 14.80 0.06 0.70 5.16 0.70 516 0.70 5.16

2011 202 0.99 0.08 0.00 5.45 0.00 5.45 0.00 0.00

gsind 2012 273 0.96 0.07 0.00 3.66 0.00 3.66 0.00 0.00

[TWA : 1ppml] 2013 257 0.77 0.06 0.00 3.50 0.00 3.50 0.00 0.00

8 [7]=+(ACGIH) : 2014 267 0.92 0.06 0.00 3.37 0.00 3.37 0.00 0.00

1ppm] 2015 252 0.95 0.08 0.00 1.98 0.00 1.98 0.00 0.00

[ Y (AGS) : 3ppm] 2016 197 0.69 0.09 0.00 3.55 0.00 3.55 0.00 0.00

=3 1,448 0.99 0.07 0.00 3.52 0.00 3.52 0.00 0.00




103 ... II. Qoljd-&ld =71 A}
<E I1-7> 22Xt =TI 2A(AS)
B
a B ACGH AGS
I z] = L:] A 2= =z =0
] =47 =34 l=5F AL TIR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
- 2011 8,630 0.43 0.01 0.06 3.90 0.06 3.90 3.90 16.48
3]
°- 2012 8,424 2.22 0.01 0.08 3.41 0.08 341 3.41 13.70
[TWA : 0.2mg/m’]
2013 10,473 0.66 0.01 0.06 1.31 0.06 1.31 1.31 9.27
[7]=+(ACGIH) :
9 0.2mg/m] 2014 12,148 1.10 0.009 0.11 1.38 0.11 1.38 1.38 8.14
.2mg/m
s 2015 13,157 0.44 0.01 0.14 1.25 0.14 1.25 1.25 10.86
[5L(AGS) :
0.1mg/m'] 2016 13,250 1.73 0.009 0.04 0.52 0.04 0.52 0.52 7.65
' =3 66,082 2.22 0.01 0.08 1.76 0.08 1.76 1.76 10.56
2011 266 497 0.23 0.38 3.38 0.38 3.38 0.38 3.38
1,3-Fe g 4l 2012 354 1.75 0.08 0.00 0.85 0.00 0.85 0.00 0.85
[TWA : 2ppml] 2013 175 1.71 0.10 0.00 0.57 0.00 0.57 0.00 0.57
10 [7] = (ACGIH) : 2014 264 297 0.05 0.76 2.27 0.76 2.27 0.76 2.27
2ppm] 2015 190 477 0.09 4.21 8.42 4.21 8.42 4.21 8.42
[ Y (AGS) : 2ppm] 2016 238 4.56 0.07 0.84 2.10 0.84 2.10 0.84 2.10
5 1,487 497 0.09 0.87 2.69 0.87 2.69 0.87 2.69




104 ...

<HE II-8> 22X} LEF It ZAH(ASD)

Z3 &
. FERE ACGIH AGS
2 ==y A & 2= % Zo
] =47 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
2011 28 1558 0.82 0.00 0.00 0.00 0.00 - -
12-tZ22=Z29
WA - A 2012 32 1115 051 0.00 0.00 0.00 0.00 - -
- PP 2013 46 22.49 0.80 0.00 217 435 13.04 - -
[v] = (ACGIH) :
11 o] 2014 87 38,83 1.12 115 3.45 575 16.09 - -
1988
bp 2015 56 24.40 0.70 0.00 179 536 | 1071 - -
[5L(AGS) :
2016 69 1331 0.89 0.00 0.00 2.90 10.14 - -
v 4]
=3 318 38,83 0.87 0.31 157 5.35 13.84 - -
e 2011 37.251 172.88 0.82 0.31 251 3.96 1030 | 031 251
=TE 2012 37.251 300.79 071 0.20 1.93 3.23 9.34 0.20 1.93
[TWA : 50 ppm]
2013 37.320 26797 0.76 0.20 19 347 10.11 0.20 196
[ = (ACGIH) :
12 N 2014 38212 140.06 073 0.16 187 321 932 0.16 187
ppm
2015 39,190 185.11 068 0.11 151 2,62 851 011 151
[=2(AGS) : 0 ’
5 oo 2016 20,683 312.36 078 0.19 163 2.6 878 0.19 163
ppm
=3 218907 312.36 0.74 0.19 191 323 9.41 0.19 191




105 ... II. Qolj -2l =71 A}
<E 1-9> 2EXt =TI TA(AS)
B
o 18-FH ACGIH AGS
=P =AY Al g2 2 =0
=] =49 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
e 2011 137 0.02 0.0007 0.00 0.00 0.00 0.00 0.73 5.84
e 2012 125 0.07 0.001 0.00 1.60 0.00 1.60 2.40 4.00
[TWA : 0.1 mg/m’]
2013 114 0.08 0.002 0.00 0.88 0.00 0.88 5.26 14.04
(7] = (ACGIH) :
13 01 me/m] 2014 111 0.09 0.001 0.00 0.90 0.00 0.90 1.80 10.81
1 mg/m
: 2015 100 0.04 0.0007 0.00 0.00 0.00 0.00 3.00 4.00
[5Y(AGS) :
. 2016 69 0.01 0.0003 0.00 0.00 0.00 0.00 0.00 5.80
0.02 mg/m’] .
=3t 656 0.09 0.0009 0.00 0.61 0.00 0.61 2.29 747
2011 14 0.09 0.02 0.00 7.14 0.00 7.14 - -
ur e X
2012 26 0.09 0.02 0.00 0.00 0.00 0.00 - -
[TWA : 0.2 mg/m’]
2013 102 0.17 0.02 0.00 4.90 0.00 4.90 - -
[7] = (ACGIH) :
14 02 ng/m] 2014 201 0.18 0.02 0.00 4.98 0.00 498 - -
2 mg/m
2015 294 0.09 0.02 0.00 0.00 0.00 0.00 - -
[£91(AGS) : 2
2016 398 0.10 0.02 0.00 0.25 0.00 0.25 - -
w| A A ]
5 1,038 0.18 0.02 0.00 1.64 0.00 1.64 - -
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0
)
OF
——
o
A

<E 1-10> 32X «=FII ZA(AS)

x4 &
= 1gx=FHE ACGIH AGS
=053 =214 NEE 2 =0
] =47 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
2011 5,484 1533.33 3.00 0.15 6.27 0.78 9.45 0.15 6.27
PREALES
2012 3,678 39.25 3.00 0.05 5.63 0.60 11.04 0.05 5.63
[TWA : 30 ppml]
2013 3,752 44.00 2.20 0.11 3.14 0.67 6.66 0.11 3.14
[v] = (ACGIH) :
15 S 2014 4,068 104.00 2.20 0.42 3.93 0.98 737 0.42 3.93
1988
Pp 2015 3,760 29.00 2.10 0.00 3.43 0.69 6.99 0.00 3.43
[5Y(AGS) :
30ppm] 2016 5,525 140.00 2.00 0.11 3.15 0.60 6.03 0.11 3.15
‘ =3 26,267 1533.33 2.45 0.14 4.31 0.72 7.88 0.14 4.31
EEEAE =] 2011 8 0.0005 0.0003 0.00 0.00 0.00 0.00 0.00 0.00
shgtE 2012 9 0.0007 0.0003 0.00 0.00 0.00 0.00 0.00 0.00
[TWA : 2013 4 0.002 0.0006 0.00 25.00 | 100.00 | 100.00 | 100.00 | 100.00
16 0.002 mg/m'] 2014 3 0.001 0.0009 0.00 33.33 100.00 | 100.00 | 100.00 | 100.00
(7= (ACGIHD) 2015 3 0.001 0.0009 0.00 33.33 | 100.00 | 100.00 | 100.00 | 100.00
0.00005 mg/m'] 2016 14 0.002 0.0001 0.00 0.00 57.14 7857 57.14 57.14
S RAGS) - st 41 0.002 0.0001 0.00 7.32 78.05 87.80 78.05 78.05
=3
000006 mg/m]] [CRRE] . . . . . R R R




107 ... II. Qoljd-2eld =71 A}
<E I-11> 22X} LEFIt FA(AS)
x4 &
q 18-FH ACGIH AGS
2 % =AYy Al g2 2 Zo
] =47 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
gashey 2011 6 0.0003 0.0002 0.00 0.00 0.00 0.00 - -
=7 =
[TWA : 0.001 ppm] o - : . : - - - - -
FOPUT pp 2013 1 0.003 0.003 10000 | 10000 | 0.00 0.00 - -
[¥]=H(ACGIH) :
17 2014 - - - - - - - - -
0.05(C) ppm] 5015
[5Y(AGS) :
m A 2016 4 0.0008 0.0004 0.00 25.00 0.00 0.00 - -
=3t 11 0.003 0.0003 9.09 18.18 0.00 0.00 - -
2011 92 1.79 0.23 0.00 4.35 0.00 4.35 3.26 18.48
oladEYEH
2012 105 1.61 0.22 0.00 2.86 0.00 2.86 2.86 13.33
[TWA : 2 ppm]
2013 152 1.63 0.04 0.00 1.97 0.00 1.97 1.97 3.95
[7] = (ACGIH) :
18 9 ! 2014 107 2.87 0.19 1.87 4.67 1.87 467 3.74 18.69
ppm
2015 97 1.75 0.16 0.00 412 0.00 412 2.06 11.34
[=91(AGS) : 2
19 1 2016 101 1.66 0.24 0.00 5.94 0.00 594 4.95 19.80
.4 ppm .
=% 654 2.87 0.16 0.31 3.82 0.31 3.82 3.06 13.46
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<E 1-12> 32X «E=FI ZAH(AS)

x%g
o _ . TEEFE ACGIH AGS

] =47 5744 Al AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level

2011 2,894 8297 0.34 1.76 781 1.76 781 1.76 781

~E 2012 2,569 127.86 0.37 175 751 175 751 175 751

[TWA : 20 ppm] 2013 2,634 4878 0.35 1.33 7.06 1.33 7.06 1.33 7.06

19 (7= (ACGIH) : 2014 2,875 91.27 0.29 0.77 5.46 0.77 5.46 0.77 5.46

20 ppm] 2015 3,339 82.39 0.23 0.72 401 0.72 401 0.72 4.01

[ 2(AGS) : 20 ppm] 2016 2,869 18599 0.35 119 5.23 119 5.23 119 5.23

T 17,180 18599 0.31 1.23 6.09 1.23 6.09 1.23 6.09

2011 6,235 329.41 212 0.02 0.98 0.02 0.98 0.02 0.98

Hgdag 2012 6,994 270.77 243 0.03 0.77 0.03 0.77 0.03 0.77

[TWA : 200 ppm] 2013 8,074 442.67 258 0.07 0.73 0.07 0.73 0.07 0.73

20 [ = (ACGIH) : 2014 8,464 339.96 2.56 0.04 0.76 0.04 0.76 0.04 0.76

200 ppm] 2015 9,464 205.31 255 0.01 0.70 0.01 0.70 0.01 0.70

[ %(AGS) : 200 ppm] 2016 9,537 509.35 3.69 0.15 0.89 0.15 0.89 0.15 0.39

=% 48768 509.35 2.66 0.06 0.80 0.06 0.80 0.06 0.80




109 ... II. Qoljd-2eld =71 A}
<E 11-13> 2EXt =ETII FA(AS)
B
a TEEFE ACGIH AGS
I z] =z L:] A 2= =z =0
] =47 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
i 2011 60,202 10.92 0.008 0.85 3.26 34.10 44.96 34.10 44.96
T g 3y E
2012 50,938 6.78 0.006 0.89 345 31.54 42.08 31.54 42.08
[TWA : 1 mg/m]
2013 53,284 6.94 0.005 0.80 2.60 29.19 39.41 29.19 3941
[ = (ACGIH) : -
21 0.02 me/m] 2014 58,123 22.06 0.005 0.62 2.33 21.85 38.31 27.85 3831
02 mg/m
2015 60,984 3.25 0.004 0.43 1.77 23.60 32.92 23.60 32.92
[ <Y (AGS) : -
0.02 ng/m] 2016 50,809 5.06 0.003 0.37 1.49 21.50 30.12 21.50 30.12
. % 334,340 22.06 0.005 0.68 2.48 28.01 38.03 28.01 38.03
2011 3 0.39 0.23 0.00 0.00 0.00 0.00 0.00 0.00
2012 5 057 0.07 0.00 0.00 0.00 0.00 0.00 0.00
ofd@l s} ofdd w54
2013 6 0.81 0.27 0.00 0.00 0.00 0.00 0.00 0.00
[TWA : 2 ppm]
22 2014 9 1.07 0.26 0.00 11.11 0.00 11.11 0.00 11.11
[v]=+(ACGIH) : 2 ppm]
. 2015 8 0.47 0.30 0.00 0.00 0.00 0.00 0.00 0.00
[5Y(AGS) : 2 ppm]
2016 12 0.79 0.36 0.00 0.00 0.00 0.00 0.00 0.00
% 46 1.07 0.28 0.00 2.33 0.00 2.33 0.00 2.33




110 ...

<E l1-14> 32Xt L E=FI ZA(AS)

x%g
a TEEFE ACGIH AGS
2 % ="4 A g2 3 =0
] =47 TRe ez AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level
2011 2,096 2493 0.33 0.00 1.23 0.27 2.04 0.27 2.04
A g Z A= 2012 2,449 20.75 042 0.00 0.94 0.04 1.43 0.04 143
[TWA : 25 ppm] 2013 2,476 18.85 0.35 0.00 0.40 0.00 0.77 0.00 0.77
23 (7= (ACGIH) : 2014 264 297 0.05 0.38 5.68 1.14 9.85 1.14 9.85
20 ppm] 2015 2,716 94.03 0.34 0.07 0.66 0.07 1.07 0.07 107
[ 2(AGS) : 20 ppm] 2016 2,636 62.67 042 0.23 0.80 0.34 1.56 0.34 1.56
+ 15,201 94.03 0.36 0.06 0.78 0.14 1.34 0.14 1.34
we 2011 1,049 0.13 0.001 191 10.20 191 10.20 - -
N Ljﬂ;}; . 2012 978 0.11 0.001 164 9.51 1.64 9.51 - -
o 2013 1,140 0.07 0.001 0.88 8.60 0.33 860 - -
[TWA : 0.02 mg/m'’]
24 2014 1,296 0.15 0.001 1.23 9.26 1.23 9.26 - -
[ = (ACGIH) :
2015 601 0.03 0.0006 0.83 3.99 0.83 3.99 - -
0.02 mg/m’]
[E9(AGS) © W4 7] 2016 1,362 0.38 0.0008 0.95 6.61 0.95 6.61 - -
=% 6,426 0.38 0.001 1.24 8.28 1.24 8.28 - -




111 ... . {aid-2HA Hot A
<H Il-15> 22X LB (A=X)
x%g
a _ . TEEFE ACGIH AGS

] =47 5744 Al AL TR Current | Action | Current | Action | Current | Action
Level Level Level Level Level Level

2011 3,795 132.32 2.20 0.69 4.55 0.69 4.55 0.69 4.55

fEz g 2012 3,997 160.75 2.06 0.65 4.10 0.65 4.10 0.65 4.10

[TWA : 50 ppm] 2013 4,507 307.29 17 0.44 342 0.44 3.42 0.44 342

25 (7= (ACGIH) : 2014 5,648 230.93 175 0.25 3.05 0.25 3.05 0.25 3.05

50 ppm] 2015 5312 130.80 1.89 0.13 2.90 0.13 2.90 0.13 2.90

[ 2(AGS) : 50 ppm] 2016 5,290 340.60 2.67 0.42 3.61 0.42 361 0.42 361

T 28,509 340.60 2.03 0.40 3.53 0.40 3.53 0.40 353

2011 211 8.33 0.33 0.00 8.53 0.00 8.53 45.02 55.92

EYZEEM 2012 172 8.80 0.46 0.00 5.23 0.00 5.23 48.26 69.19

[TWA : 10 ppm] 2013 167 28.01 049 1.20 4.19 1.20 4.19 49.70 71,34

26 [ = (ACGIH) : 2014 182 9.56 0.92 0.00 10.99 0.00 10.99 64.29 76.92

10 ppm] 2015 200 10.63 049 0.50 3.50 0.50 3.50 48.00 70.50

[ %(AGS) 1 0.5 ppm] 2016 130 9.25 0.80 0.00 3.85 0.00 3.8 61.54 81.54

=% 1,062 28.01 0.56 0.28 6.21 0.28 6.21 52.17 71.00
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13-5-etr] o] gt &&-wk8 B7 23] 9 mouseE: thEoE Hdf 2
! S =2
183 RfCworker FHoZ W3S 2% 0.01ppm(0.02
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IUR : 68 x 10-3 per pg/m' o2 HWAASFE 1183 RfCworker 7oz 33
S 749 001 mg/m'(0.005 ppm)E A%t}
2E e §5-9hg WU 23 AHE dide® d TAH, 16Y s 59

H
=4 AY Ay dd=Ado] fFay = oz #EEHg o o mE U
NOAEC: 2556 mg/kg bw/day® HAATE 1183 RfCworker o= 33

S 7% 0.2 mg/m'(0.05 ppm) 2 A& A}

Hedsiso] ek §F-uk3 Wb Ane A9 AFHE R & 194
A 1IN ES FYEA AR A dehdo] it slom HEEge
2o wE FUHELS NOAEC: 1.3 mg/kg bw/dayz EAATE 1L
RfCworker #o= #H&dS 745 0.3 mg/m'(0.23 ppm)= A5 Aot

opd e} opddFEA|o &F-Rk3 HIF A% dHE Yo BY ¢
A= A A vhaEAdo] fdtE s Aow RAEGlon o mE T
42 NOAEL: 4 mg/kg bw/day=® HAATE &gt RfCworker gto= W3
S 4% 0.3 mg/m'(0.08 ppm) 2 AFEE Ak

Al SRS A= ek -nks HrF 2 T AFE e E 145 &
Qb A=A AW AR HdAo] wEEE 7)4\2 HEEoH o WE F
242 LOAEL: 3300 mg/kg bw/day o= BAAAGE 1123 RiCworker #t2
2 H33dS 4$ 175 mg/m' (436 ppm) 2 2HEE Ah

FIHE B O F7sEEe] -9k B A AHE R A 6A%t

(3]

759, & 1067 B BYSA A9 43 Boryol fuHs Aoz iy

)
IS

s g A
om o W& F4HS LOAEC : 1.24 mg/kg bw/day .2 HAATE 1Y
3l RfCworker a2 %;?ﬂ% 4% 0.1 mg/m'Z A& E ST

HE 22 u|ghe] ik §5-7kg H7F A3 A4 dHE ddom FY=4
AF AR debgdo] e Zow HAEGoew o wE FEHS IUR

o] ©:
1x10-8per ug/m'e.Z RAATE 183 RfCworker o= WIS ¢ 42
mg/m'(12.09 ppm)Z 2F=E= At
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43 ERZ=2
a9 Endpoint H] 3L FaEdH RfCyork
(Cas No.) (X3 7)) worer
A g 2 inhalation
1 (T784-12-1) NOAEL=0.025ppm A58 S (hemopoietic system is probably ACGIH, TLV 0.0004ppm
the critical target system)
OECD Guideline 422
(Combined Repeated
Dose Toxicity Study oral
ol & 1o} NOAEL=250mg/kg . . (Histological examination of the
2 with the Reproduction ECHA 5.46ppm
(7664-41-7) bw/day stomachs revealed some
/ Developmental i ]
o ) submucosal inflammation)
Toxicity Screening
Test)
inhalation
we A OECD Guideline 416 (submucosal lymphoid infiltrates
f(v)2~)dd (Two-Generation in both the larynx and the trachea
3 NOEC=0.08ppm . o o . ECHA 0.00002ppm
tlo] AAJoljo] E Reproduction Toxicity as well as a significant increase
(101-68-8) Study) in the incidence of intracellular
eosinophilic droplets. )
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OECD Guideline 408 oral
NOAEL=
A4 (Repeated Dose 90-Day ( HaematologyRed blood cell
4 > =344 mg / kg . o ECHA 0.31ppm
(7782-50-5) bw / d Oral Toxicity in count was statistically
w / da
Y Rodents) significantly reduced)
BEsvg
5 NOEL=200ppm PAS=As e oral ACGIH, TLV 470pm
(74-83-9)
TS EF LD50 Rat oral
6 | N o Augle oral HSDB 0.004ppm
(1310-73-2) 140-340 mg/kg
Abshol g 2l inhalation
7 (T5-91-8) 100ppm(no effect) AEQS (hunched posture, reduced ACGIH, TLV 0.10ppm
locomotion, and righting reflex)
S oral
OECD Guideline 408 (Minimal histologic ch i th
nim stologic changes in the
Asind NOAEL=30mg/kg (Repeated Dose 90-Day | s N & .
8 L liver / hyperbasophilic hepatocytes ECHA 0.54ppm
(75-01-4) bw/day Oral Toxicity in )
/ hypertrophy of the endoplasmic
Rodents) . .
reticulum in hepatocytes)
OECD Guideline 412 ) )
V . inhalation
it (Subacute Inhalation )
9 LOAEC=0.3mg/m3 o (histopathology and cell ECHA 0.00004ppm
(7664-93-9) Toxicity: 28-Day ] )
proliferation of the larynx)
Study)
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OECD Guideline 453 inhalation
13-Hehral NOAEC (Combinéd. Chronic (clear .eviden.ce.z of multiple organ
10 Toxicity / carcinogenicity / The ovary, ECHA 0.01ppm
(106-99-0) 6.25ppm (13 mg/m3) . .
Carcinogenicity testes and bone marrow were
Studies) target organs)
_ inhalation
12 t2zese .
- (Liver damage (both
11 7 NOEL 150ppm A58 S ) ACGIH, TLV 0.17ppm
morphological and enzyme
(78-87-5)
changs))
OECD Guideline 416 . .
. inhalation
=54 NOAEL : (Two-Generation ) 39 mg/m’
12 ] o (Toluene decreased foetal weight ECHA
(108-83-3) 500 mg/kg bw/day Reproduction Toxicity ] o (10.35 ppm)
and increased skeletal variations)
Study),GLP
oral
(LOAEL based on effects on
. L survival, increased kidney weights
13 T LOAEL : 25 No guideline followed, q . ECHA 02 me/i
and severity of nephropathy as . m'
(7439-97-6) mg/kg bw/day GLP ¥ 01 TEpAropatiy me

well as renal hyperplasia and
forestomach epithelium hyperplasia

in male rats.)
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S =l = o X
- 4;5;921;? A5 e AR e SETES -
OECD Guideline 414 inhalation
5 IR 12 2 NOAEC : (Prenatal (A small number of skeletal ECHA 3 mg/m’
(630-08-0) 65 mg/kg bw/day Developmental Toxicity anomalies (lack of ossification) (2.62 ppm)
Study) were observed in fetuses.)
HEE 4 ) .
N TUR : 2.4x10-3 per . inhalation US EPA
16 I 3 A= §la 0.0002 mg/m’
(440-41-7) ug/ms3 (Lung cancer) IRIS
A7ty
wo| o A5 g SER e e :
18 ol AR UEY IUR : 6.8x10-5 per A5 9o inhalation US EPA 0.01 mg/m’
(107-13-1) ug/m3 o (Respiratory cancer) IRIS (0.005 ppm)
o inhalation
OECD Guideline 414 ) ]
(certain skeletal variants such as
EN ) NOAEC : 25%6 (Prenatal 0.2 mg/m’
19 . lumbar spurs and delayed ECHA
(100-42-5) mg/kg bw/day Developmental Toxicity . (0.05 ppm)
ossification of sternebrae and
Study)
vertebral centra)
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OECD Guideline 453 . .
. . inhalation
(Combined Chronic . )
2 Hed e NOAEC : 1.3 Toxicity / (papillary lung adenomas in males, ECHA 0.3 mg/m’
oxici
(67-56-1) mg/kg bw/day i y. . adrenal phaeochromocytomas in (0.23 ppm)
Carcinogenicity
. females)
Studies)
izt
21 I R 25 gl A= §la 25 gl A5 gl -
(7439-96-5)
NI OECD Guideline 407 oral
) NOAEL : (Repeated Dose 28-Day 0.3 mg/m’
22 oldd F4A L (The mean absolute spleen ECHA
4 mg/kg bw/day Oral Toxicity in ) i (0.08 ppm)
(62-53-3) weights were increased)
Rodents), GLP
oral
EPA OPP 83-5 (A dose-related decrease in
2 A F 2 A= LOAEL : (Combined Chronic weight gain was evident in both BCHA 175 mg/m'
(108-94-1) 3300 mg/kg bw/day Toxicity / male and female rats. Only (436 ppm)
Carcinogenicity) adenoma of the adrenal cortex in

males.)
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inhalation
o (increased incidences of
FIE 9 OECD Guideline 451 )
. LOAEC : 1.24 mg/kg ) o alveolar/bronchiolar neoplasms of
24 I R (Carcinogenicity ] ECHA 0.1 mg/m’
bw/day . the lung (predominantly
(7440-48-4) Studies), GLP ] ) ) )
carcinoma), including multiple
carcinoma.)
inhalation
o5 gz 2det IUR : 1x10-8 per 45 98 (Hepatocellular carcinomas or US EPA 42 mg/m’
(75-09-2) ug/m3 o adenomas, bronchoalveolar RIS (12.09 ppm)
carcinomas or adenomas)
o EgZ22uE IUR : 2.3x10-5 per a9 inhalation US EPA 0.02 mg/m’
(67-66-3) ug/m3 e (Hepatocellular carcinoma) RIS (0.0041 ppm)
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A= 0.019 Fhol A=
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<E Ill-17> Harzard Qoutient 41 &1}

= R

44

AEES

o 3%

TR

Harzard Qoutient

Max
Qoutient

Median
Qoutient

AR Rl
[RfCworker :
0.0004 ppml]

102

0.003

0.0001

7.5

0.25

&R o}
[RfCworker :
5.46 ppml

29,386

26.69

0.09

4.89

0.02

i & =l

EICESE I8

v o] A o} o]

E

[RfCworker :
0.00002 ppml

3,685

0.03

0.00009

1,500

45

22
[RfCworker :
0.31 ppm]

3,950

1.29

0.003

4.16

0.01

BE3t Wd
[RfCworker :
4.70 ppml]

22

0.21

0.05

0.04

0.01

FASIUEF
[RfCworker :
0.007 mg/m’]

210,343

6625

0.06

946,428.57

8.57

Abslo & &l
[RfCworker :
0.10 ppm]

8,629

14.80

0.06

148

0.6
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<¥ Il-18> Harzard Qoutient EA1 ZAH(AD)

= 2

44

S

o 3%

TR

Harzard Qoutient

Max
Qoutient

Median
Qoutient

Asiud
[RfCworker :
0.54 ppm]

1,448

0.99

0.07

1.83

0.13

jul

[RfCworker :
0.0002 mg/m']

§O]—/\

66,082

2.22

0.01

11,100

50

10

1,3-3ehd
[RfCworker :
0.01 ppm]

1,487

4.97

0.09

497

9.0

11

12-tE2=2
A=
[RfCworker :
0.17 ppml]

318

38.83

0.87

22841

512

12

EFq
[RfCworker :
10.35 ppml]

218,907

312.36

0.74

30.18

0.07

13

T
[RfCworker :
0.2 mg/m’]

656

0.09

0.0009

0.45

0.005

14

AedEne

)

[RfCworker :

45812

il

(

1,038

0.18

0.02
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S871F Y ROIAXL HYE fIst ol - 1Y Yot A M2E - FH'E Y A7

<¥ IIl-19> Harzard Qoutient EA1 ZAHAD)

2 2

Harzard Qoutient

24 Nes | HAdg | TI# Max Median

Qoutient Qoutient

drtsteb
[RfCworker : 26,267 1533.33 2.45 585.24 0.94
2.62 ppm]

16

HEE 2 1
IR
[RfCworker :
0.0002 mg/m']

41 0.002 0.0001 10 0.5

17

Yazed
[RfCworker 11 0.003 0.0003 - -

253 +]

18

olzdRUEH
[RfCworker : 654 2.87 0.16 574 32
0.005 ppm]

19

22l
[RfCworker : 17,180 185.99 0.31 3,719.8 6.2
0.05 ppm]

20

edss
[RfCworker : 48 768 509.35 2.66 2214.43 11.57
0.23 ppml

21

A=
7185
[RfCworker :

A& gl

334,340 22.06 0.005 - -
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<¥ I1-20> Harzard Qoutient 41 ZAH(A=X)
Harzard Qoutient
il
E4d Az | Uz | 93 .
H ° i Max Median
Qoutient Qoutient
old
oldd F=A
22 46 1.07 0.28 13.38 35
[RfCworker :
0.08 ppml]
ANEFZ A=
23 [RfCworker : 15,201 94.03 0.36 2.16 0.008
43.6 ppml]
FLE
I F713SE
24 G 6,426 0.38 0.001 3.8 0.01
[RfCworker :
0.1 mg/m’]
2z g
25 [RfCworker : 28,509 340.60 2.03 28.17 0.17
12.09 ppml
EgZFEEvg
26 [RfCworker : 1,062 28.01 0.56 6831.71 136.59
0.0041 ppm]




I Rolg - IR It o MY - BRI W A

girtia 23 IUY FFHE EA

2.

D gst=2ddd 3522 JHFN FAZA &4

AT 26F

T
-

m-21>

A
3t

otgf <

Fol Lehe,

S

1=}
B4

)

MK

o|

!

7

X

;AE

W

K
(]

o
o

o

;OH

(=Y

=K

A1l gl

-
-

3t

A=

o}, o}z

oM e

3L

- O
o1 AN

f

o

;.AE

7

)

%

1)

o pAFYoH v o

AbYRe] 7k 1763t 0.2 Q)

dERRvE FAFse

E



131 ...

=]
4o
%
ox
o
ogt
ox
ok!
N
uy
=

<E [Il-21> MY BUUNSE(26F)2 USEE TEBH

S AKXz

A R Rk AFAEE 5
1 A sinl & 8
2 o} o} 586
3 Heldl (v 2)Hd t]o] Aoty o]E 479
4 o A 236
5 B E 3l e 1
6 TASYEF 5,647
7 Abstol & 9l 59
8 A st 26
9 shak 3,070
10 1,3-F€elg gl 94
11 12-tZz2xz9 186
12 EFal 4,968
13 5o 13
14 3|akbAl ZEL 23] X 19
15 A2k} EF 4 36
16 HEF 2 I 33E 10
17 UAazted 0
18 olmd R UEY 186
19 ENSE 1,175
20 o g o5 & 3,522
21 G2 O R8s E 746
22 old A} olddl FA 67
23 A F 2 A = 739
24 FZHE 9 I 57383 E 90
25 =2 v e 738
26 EYIZRel(EE22TE) 176




132 ... $I871F LM QoHIXt MHS I3 QoA - ABY BIH L A2y -

oY

Mg 87 A+

dezAL A8 AE

Kl
oo
'y
ol
4
_QJ_,
2
ret
H o

—25>2 AT 26F deteds dyeR 63t
o] &R soted FARA 23S £A 6] YEriTh
THEY FEFl I AR fle Aem sl

Wrash el B
o gRYote] Ag FHES 201149 13%F, 20124 19€, 201349 23%E, 2014

2E 20159 RE, 20164 369ECT ZAMHG oW FEHES 2011 1042E,
2012 1,300%, 20139 1,261%, 20143 1,281%, 20151 1520%, 2016%d 1,714%
o= 7h7h {EE A

HaEd tH2)HE HoliAlotdlo|Ee] B¢ Y 20119 517=, 2012
d 801, 20139 110%, 2014 137%, 20154 703%, 2016 1427207 %A}
Hlon FEEe 2011 58735%, 20124 48748%, 2013 60,559%, 2014
64,559%, 20151 68902%, 2016\ 62561 =0 2 7+7 BEE L)

Arol S FAFE 2011d 258%F, 20124 332%, 2013 234%, 2014
176%, 20154 210%, 2016W] 227202 ZAlEom $Z%L 2011d 213%,
20121 285%, 20139 332%, 2014 440, 201549 453%, 20164 555= 0.7 7}
7b A E QA

BE3} e A9 FdEe 20119 15, 2012 1%, 20139 1%, 20149 1
o, 20154 2=, 20169 2@ o FAMHSQleH &S 2011 0%, 20124 O
£ 20134 0E, 2014 0, 20154 0F, 20161 0Eo 2 717 #2E Q)

FAVERS A9 FAES 20119 206049, 2012\ 199420%, 20134
45404%, 20143 23400%, 2015\ 8,765%, 2016% 408Eo 2 ZALEow
=8 20119 374070%, 20124 365853%, 20139 523010%, 20141 544,191
B 2015 622581, 2016\ 527,826% 0.2 247t A H )

Aslodale] Ae- A 20119 0%, 20129 0%, 20139 0%, 20144 0
&, 20159 0, 20161 OEoR ZAFEOH FE2L 20119 108%, 2012
24%, 2013\ 22%, 2014 0%, 20159 0%, 20169 0=o 2 7+7 #EH Ao
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ok!

7t &

o
=]

AspHL Y] A FYFS 20119 6,017, 2012 2502%, 20139 13,893%,
2014 15027%, 20159 6,005%, 2016% 1725502 FAIE Yo FEHe
2011 126055%, 2012 89,685%, 2013 94,693%, 2014y 116,390%, 20154
1092015, 2016 11307302 77t = ok

Fakel A e 2011 103%, 20129 63%, 20139 180%, 20149 262
E 20159 93BE, 2016 12E SR zAMElow FEES 20119 2,710,959
20129 2724214%, 20139 2854100%, 2014\ 2919656%, 20154
3,000,199%, 20161 2900,650E 0.2 7247t #EE At}

13-FElg el A A% 20119 3666225, 20129 359467%, 20134
381,780%, 201491 449270%, 20151 425799%, 201611 409919% 0.7 ZAH ]
om FEFHLE 20119 234,633%, 2012 280,687%, 2013 222529%, 2014
204,136, 2015% 155469%, 20161 155517202 747t A=H Yt 12-UF
2Rxade] A Fdgt s gig ARt gle AoR HEEA

EFdlo] A% e 20119 163306%, 2012 89,812%, 2013 108,271
B 2014\ 467531%, 20154 697,675%, 2016% 525, 757= 02 FALEoH
e 2011 958461, 20129 1,141,400%, 2013¢  1,066,132%, 2014
743 111%, 20154 419,722%, 2016\ 532578 0.7 7t7zF wa¥ Qi)

Foo A FAHEe 20119 11E, 20129 2%, 20139 2%, 20149 2%,
20159 2%, 2016 122 2AEJeH FEHFS 20119 3%, 20124 1E,

20139 1+E, 20149 13, 20159 0%&, 20169 O=o= 747) H&E Qi)
FagzeEn e A3 F930 FEF OF AUt g AR wE
sglth Qustaiel 4% FUFR FEA) GF JEot 9 A0T B
Stk WEE 2 7 sahEe 4% $9%d $E%) U Aust gE 2
o BATULh YAt de) 49 FUPA FEI) 0F Juot Qe 2

o7 AU
olmdRYUEY Y 79 FA=e 20119 87,04, 20124 113472%, 20134
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100,032%, 2014 90,358%, 2015\ 105,260%, 2016\ 134577= 02 ZAFE Y
ow #EFS 20119 185,399, 20124 185,399, 20131 306,053+, 2014
276,410+, 20151 243,083=, 201611 240909=0 = Z+z} 5 Qi)

2ElEle] A9 e 2011 776,157, 20121 803,873%, 2013 947,34
E 2014 845,789%, 20151 779,160%, 201613 806,173 =02 FALE oW 4
S 2011 1,230524%, 20129 1,252635%, 20139 1,265591%, 20144
1,473 655%, 20159 1,246952%, 2016\ 1,292329% .2 Ztzh #E i)

Heda o] A9 Fd#EFE 20119 1,616,726%, 20129 1,685,839%, 2013
1,694,925%, 2014 1521,184%, 20154 1,624695%, 201613 157048802 %
AMFIleom FEFS 20119 9745%, 20129 6425%, 20139 423%, 2014
27, 20154 34404, 2016\ 3614E02 747F AAH AT}

U9 O F7)8EHE] A9 Sy 2011 114,986%, 2012 68,007,
20131 49164, 20143 72,151%, 20151 84480%, 201613 86914= 02 FA}
o FEFS 2011 449, 201249 304, 20134 563+, 20141 1,269,
20159 12971, 2016 71977%= o= Ztzt A2 Qo)

ofdd@ly} oldAFFHAL] AF FUFS 20119 17,157%, 2012 15992,
2013 35210%, 2014\ 18054%, 20151 24458%, 201613 16224=0 2 FA}
Folon FEFE 20119 0%, 201219 0%, 2013 2425, 20143 886%, 2015
9 1,350%, 20169 1,793 02 77t #2E A}

AEFZ A= A9 FAFS 2011 10,209%, 2012 17,281, 20134
1,554%, 20149 1,163%, 20159 6,707%, 201613 1554502 FAMHJ 0w 4=
Z9e 20119 424118, 20124 6524, 20131 12,845%, 20141 7,969, 2015
d 343%E, 20164 1,12E 02 247 BEE A

AUE B O FUEeEY A g e de BRI gl Ao
= AU gES22vee 49 FdEH FEFe g AR e A
o2 AT
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EYEREHERREEF)Y 4% FAEFS 20119 1010E, 2012 675,
2013 207+, 20149 61+, 20151 178+, 20161 539ES 2 FALE oW
S 20119 15740, 20124 19,181%&, 20134 16956%, 2014 17,142+,
20154 12267, 2016\ 1277502 77 #& =



6 ... 5187 MMM QafoIxt M

3

ffo
do
ot
40
%
0x
do

38 g7t o A=l - B "o A

—

<E I1-22> A0y AARSE HUHJHEZA EME i

AFAH Z T AFL=2ARF ASZF
i) 3} &4 &= (AA2) (*3) (&)
2009 | 2014¢ | 2009¢ | 20149 20094 2014°d
1 e FAA LA, BEA, A2, 52 AL 4 4 272 3,668 4.28 0.435592
AA/ S, 54, AAA,L 98, A=,
2 SRSAREE oA, ), 1A, TRA, GBE, 512 878 4,811 29,958 2,343,841 | 4,799,030
F A, A el A
=kl AA A, A, A5, LA /7] ZA,
3 o (v )32 S| A, aLEAlL ZE A, 2 A A, 233 409 1,076 2,658 1,531,039 | 1,136,055
t] o] Al op| o] E FEE =29, Y, FFAZ AHE
A, 45, AshAl, FsFEH04],
4 o A, 254, £8F, A7HA|, AbsHA| 66 116 1,412 8,409 742,279 9,292,661
b = 4%
5 A, 25, bR, B8
HE— E] ’ ’ , ’
5 s} o QAN ALS 5 10 61 35 69 265
ARF3A, A, A, A A
6 FAGUES AAA, FAA, FAEE, FRA, AFA, | 3,094 4,830 19,586 43,398 9,808,801 | 27,482,946
SAA|, AR GO ALE
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<E 1-23> Q7Y SINEE0| HPUFMEATA SAMBU(AS)
HAFA AR HAFZ=AF AFF
ik 34 4= (R &) (*4) ()
2009 | 2014 | 2009¢ | 20149 2009 2014
FAEL=d B FA, A/, L5,
7 Abstel & &l HAA, A, A/, 1249 s, 39 271 844 2,330 126,556 24,228,602
LZ/7VEA, AFAE AL
M, B, 9A/A/A, A4, A5
3 & shuld A A, A=A, FHAYA, FEA, 9 144 36 2,619 1,706,234 1,025,434
ARAARE A
AstAl, A=A, HZHA, A, AvkA,
9 Gt 67FaEAd T A, dAe, deAd, 2,076 2,968 16,367 62,544 5,648,566 21,986,345
w3l AL AR AL
AAA, 45, BXxA, A8, B8,
10 1,3-FErd G/ ATMA, B4 A, HZA, A 26 47 453 1,965 1,265,594 1,417,227
PN R, DRAYR, $EA AL
A8, A, S8, D25, A7,
l2-vEe= At/ 4t *Eﬂ V“ﬂ, Ldﬂﬂxﬂ,
%uﬁxﬂ m‘wi e
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<E l1-24> ALY AAREE HNHUUJHEZAI EMZU(AIX)
A+ A}‘ﬁ%—r AFZ2AF HEF
dd | ey &x e (3) (&)
20094 2014&4_ 20094¢ | 2014 20094 2014
= Ak, &= A, wighAl, AH A, & efA,
12 E5 oA A 7050 | 10738 | 61205 | 93278 | 27518855 | 25428021
WA, RAAR, 25, A A, o oFF,
>~ 0O [} ’ )
13 G S, meAe Al A 164 55 257 633 22 13,241
A
L 294, A5, RUAYA Azl AHE 8 18 231 85 473,550 117,137
» AAA, A%, §AA, A7, EFF, A4,
15 A 2hste WA, TAA A o A 35 52 408 0589 | 137,265668 | 1,420,621,735
W5
6 | :1 ;;LU AR AEA ol & 5 14 15 172 44 136
H =
A AHA] =7 A E @‘oy Zgx g o
17 | wazwa | T ;;M" ]Li 2ol ' ARgE | Angs | Augls | Augle | ARgs | Ange
ol2ERUE | pH 2484, =4, T8, AQA, A8, =8,
18 9 Q3A, A7, 294, BAFAN A 46 97 403 2,125 641,710 3,690,577
Al AshA, LA, AAA, AAA, A AA,
19 2 oAl AAL FAA, FAFA ] ALE 930 755 4,643 6,790 7,060,651 12,374,401
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<E I1-25> AT QISUETO UPUFMEATA EMHIN(AS)

ATAL T AF22ASF HA=3
Al | SEEAH 45 (M&) (4) (8)
20094 20143 20094 20143 20094 20143
H ZdA, AxA, AsiA, W24, =34
E] ]_ Q‘ D ’ b b
20 e das 2o wela] 2 2= A& 2,620 5,217 21,840 51,909 6,156,746 35,838,930
=t Az 2 2aA, d8, 844, A7=FA,
21 O B s QRA, Fm, e, aAe A 291 7,329 3,463 104,058 2,275,340 572,533,993
obdRs | AAA, 9, QHE, B, A5, G424,
# | oraa w5 QA FA, HHA, Folol A1g . 43 5 o o 219028
VA, Az H EYA, EXA, AAGA, A=,
23 Al F 2 A= T8, A, A, A7A, Z-YA, ¥ 504 866 7,706 98,193 1,803,453 256,955
Al A, 8H A AL
SuE g WA, A8, QAR AN EEA, FUA,
24 R LA, oA, ZEA, ¥4 A o 62 301 683 4,485 9,357 156,639
1 F8ere FAAE, S ]/\}&o I A 2] A ol
A% % A, sobEqAl, FeA, FEA,
25 o2 2w g MAA, A7 A, SolAl, 95E3 F=A, 415 1,414 2,206 8,519 1,671,780 1,007,196
zul5 BAZEAG AHS
g Z22ue | nAA, HZA, AAA, 3 HbA, o FE
P @==Em) | %A 3, FAGA, 08400 A o ! e e
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njo
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M gt Rold - f1d I L ARl - BAEIE Eoh A

3) A2EAYs A7 PE

obef <3 M-26>"<x M-29>2 Oﬂ?ﬂw =24 6*511%1"4§Q°1W Zﬂ%é}

, GArstEay, Hﬂ%% g ﬁrﬂ%, H%‘ﬂl‘i‘é, SAYE ‘3-! I F71EeE

FAE BYon FE2011d%: 1,042%, 2016

A= 1714%) B3 S7bshe FAE B
Hezl fej~)dd tolaotdlo]Ee] HE 67 FY-FEHS AES)
2 Hyo

S W FYFROIIE: 5178, 2016195 1427E) S716te 4
H FEFH011EE: 58736%, 2016W1%: 62,561%) FoF
o},

dae AT 64D FU-FE
016W % 271%2)& ZAastes F
(20119 %: 2138, 2016W%: 5565%) S 78}
BHEsdde L 6Wit
E NfUE: 28)S Zrlsls

94 =7V 3 Wal= Q)
s
o

TYFR011H = 258E,
she ohiglon], &%
5

FbERe] AT 6U7 £UFEYFS AEFAS W FYFHIGE
206,049, 20160k 408%)> & Fo=2 Tiste FAHAE Hiow, =%
(20119 %! 1,042, 2016 % 1,714%)2 S7tske FAE 2tk

gl g A2 61 £9-FEFE FEAAS W FASl 0P 57
o] Wzl glloer, FEEHQ011EE: 108E, 20165 08)2 #ashe F4

g Ry
Qehuldel A2 697

TH-rEde ARNNE W FAFQ011EE: 6017
©, 0165 17255%) S7kehe FAE Blow, &=

=]
(2011 d %= 126,055
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=, 201615 113073%)2 Hadhs FAE Bt
Fie] A2 6dt Fol-rEEs AESCS W U011 R 103,

20169 % 132¥) S7lete FAIE Holow, FEZFR0119 R 2,710,959,

20161 &= 2900,650%) 3 F7keks FAE Bt
L3-Fedle] 2 637w rade HENE W A F0Id =
366,622, 201615 409919%) S7kshs FAE Blon, s Q01195
o

234,633, 201611 % 155517%) fHadhe A& BA
=79 A 637 Fd-FEEe AR W FAFQ0IIE = 163,305

&, 2016k 525757E)  S7eke FAE HSloW, FEEFR01IEE:

A0 E: 11E,

2016 % 12)2 Hdasts FAE HAoH, FE7H2011d5%: 38, 20169 %: 0

olmdRUEZY H 6d7t Y- FEZFS AESFIYS W Y2011
STOME, 20160 %: 134577%)S F71ste FAE Hoon, FE32011d %
185,399%, 2016\ %: 240909%) 3l Z7lele FAE BTt

2ERlY A2 67 $Y-5EFE WES
=
[€)

&, 2016d% 8061738)  SUleke FAE HSloW, FEFR01IEE:
1,230,524, 2016\ 5% 1,292329%) B3 F7lets A8 Bt
Edase] AT 647 FU-rEde RSN W A0 =

1,616,726%=, 201611 %= 1570488%=)2 #ashs FAE HAoH, = 20114
1

T 9745%, 20161 5% 3614%) HE7 fAstes FAE B

g 2 o Fr)EekEe] A 637 FY-FEES HEINES W SYY
(20119 =0 1149865, 2016W1 5 86914%)S HAasdte FAE How &5
(20119 %0 4495, 2016\ % 71.977%)& F7hele A2 Btk

ofd @y} opbdd FHA9 T 6W7 FY-FEIFS AEINNS W FYF



(2011 %= 17,1578, 20161 % 162242)2 S71ehe FHAE RoH, 5%
(20119 % 0%, 2016¥1%: 1,793%

Al EZ A=) HE 611
10299%, 20163 %=: 15545%)
RAIE, 016 %: 1,1228) 7Haste=

EZERuee] H 6 Y- FEFS AEINNS W FYF0IEE:
LOI0E, 2016W%: 539%¥)e Hadte FAE HIoH, F =

15,740, 2016115 12775%) H3F ftaste FA41E BT
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o
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ofN
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<E llI-26> Q7MY AHSE PHRFAHEL g ZEZA
T4F () FEF ()
el s =2

20114 | 20124 | 20134 | 20144 | 20154 | 20169 | 2011 | 20124 | 20134 | 20144 | 20154 | 2016\

1 ERES L BN I e I o I B i B
S esy sl = e sl sy Sy sl =y Sy sl sl
2 r o} 3 | 19 | 2 | 2 | s | s | 1042 | 130 | 1261 | 1281 | 1520 | 1714
e otz
3 517 | 801 | 110 | 137 | 703 | 1427 | 58735 | 43743 | 60559 | 64142 | 68902 | 62561
Eo] Al oh] o] £

4 2 258 | 332 | 24 | 176 | 210 | 227 | 213 | 285 | 332 | 440 | 453 | 555
5 BEs g 1 1 1 1 2 2 0 0 0 0 0 0
6 FASEF 206,049 | 199420 | 45404 | 23400 | 8765 | 408 | 374070 | 365853 | 523,010 | 544,191 | 622581 | 527,826
7 gel g 0 0 0 0 0 o | 108 | 24 | 2 0 0 0
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<E I1-27> QIJUY RULSE| CIRFAHHL Xig HEZA(AXR)
F4F (&) FEF (&)
ad st A
201149 | 20129 | 20139 | 20149 | 20159 | 20164 | 20119 | 20129 | 20139 | 20149 | 2015 | 20169
8 dsind 6,017 2,502 13,893 | 15,027 6,005 17,255 | 126,055 89,685 94,693 116,390 109,201 113,073
9 Ak 103 63 180 262 935 132 2,710,959 | 2,724,214 | 2,854,100 | 2,919,656 | 3,000,199 | 2,900,650
10 1,3-FEetd 366,622 | 359,467 | 381,780 | 449,270 | 425,799 | 409,919 | 234,633 280,687 222,529 204,136 155,469 155,517
1 12-tE&2= K 4 K AR 4H AR HH AR AR AH A H AR
2y =3 8 gl e e gl e Sl e 8 =2 8=
12 il 163,305 | 89,812 | 108,271 | 467,531 | 697,675 | 525,757 | 958,461 | 1,141,400 | 1,066,132 | 743,111 419,722 532,578
13 T 11 2 2 2 2 1 3 1 1 1 0 0
B AR AR AR AR AR AR A x A Ay AR AR AR
14 7 e =] wo | mo | oo | me | me | oo oo o0 oo oo oo o o
BA BA BA T BA BA BA BA BA T AT BA A A
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<H I1-28> AP 2UAREEO| ZTAUYPL| X7 EZA(AS)

T4F (8) FF (8)
Sill] st EA 3
20114 | 20129d | 20139 | 20149 | 20159 | 20169 | 20119 | 20129 | 2013 | 20149 | 2015 | 2016
~ AR AW AH A AW AR AW AR AW AH AR AH
15 %ﬂ—ﬁl—%i oo 03_9. 0(‘)‘_9. (:]_9_ 02_9_ o] o 0_9_ o 0(')]_9_ o] o o] o o] o
A ™ AT AT AT BA T AT AT AT AT AT AT BAT®
] Ay An Ay An An An An An An An An Ay
16 ]TH % = ‘:71; 1 - Ll—!‘z’;“ o [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] [¢] o
IBE R AT g | ome | me | owe | me | 9s | me | ®e | ®s | e | #s | @e
AR AR AH AR AR AR AR AR AR AR AR AR
17 HEzh 9e | ®s | we | we | 98 | me | we | we | @e | @we | us | wg
18 olad R YUEY 87,084 113472 100,032 90,358 105,260 134,577 185,399 201,085 306,003 276,410 243,088 240,909
19 2~ E 776,157 803,873 947,394 845,789 779,160 806,173 1,230524 | 1,252,635 | 1265591 | 1473655 | 1,246952 | 1,292,329
20 HeEdae 1,616,726 | 1,685,839 | 1,694,925 | 1,521,184 | 1,624,695 | 1,570,488 9,745 6,425 423 442 3,440 3614
EE(S -
21 o o1 ] 5] 114,986 68,007 49,164 72,151 84,489 86,914 449 304 563 1,269 12,971 71,977
7153 =
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<E I1-29> ALY ARNSEO| UZTAYPL Xz EZA(AS)

THF (|) FEF (8)
S| s3tEd
2011 | 20129 | 20134 | 20149 | 20159 | 2016 | 20119 | 2012¥ | 20139 | 20149 | 20159 | 20164
opd @3} obd e _ - -

22 =2 17,157 15,992 35,210 18,054 24,458 16,224 0 0 2492 336 1,350 1,793
23 A 27 3= 10,299 17,281 1,554 1,163 6,707 15545 42411 6,524 12,845 7,969 343 1,122
o4 IUE 4 el 4R =hl 4R AR AR AR 4R -k =hl R AR
o ®73dE A A A A A A A A A Siae A A

AR 4R ik 4R AR AR AH AH AH AH X AR

25 E] %iim] % [ [e) o [e] o [e] [e) [} [ o o [
A A As A As A A A A As A A

EgFEZ e _ _ -
2% (Zzoxs) 1,010 675 207 61 178 539 15,740 19,181 16,956 17,142 12,267 12,775
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D A7 26F st dd S =&

EEN

AT stehEd 263 Wt =] =E7]ES AAsH ofdel 2.

<H I1-30> &f+ARHH|A(7784-42-1)2] mUiQ] =&59|&E

Limit value - Limit value -
Country Eight hours Short term
ppm mg/m?® ppm mg/m?®
IR R 0.005
Australia 0.05 0.16 0.25 1
Austria 0.05 0.2
Belgium 0.05 0.16
Canada - Ontario 0.005
Canada — Québec 0.05 0.16
Denmark 0.01 0.03 0.02 0.06
Finland 0.01(1)
France 0.05 0.2 0.2 0.8
Germany (AGS) 0.005 0.016 0.04(1) 0.128(1)
Hungary 0.2 0.8
Ireland 0.005 0.02
Israel 0.02 0.06
Japan - JSOH 0.01 0.032
0.1(1) 0.32(1)



http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
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New Zealand 0.05 0.16

People’s Republic of China 0.03(1)
Poland 0.2

Singapore 0.05 0.16

South Korea 0.005 0.016

Spain 0.05 0.16

Sweden 0.02 0.05

Switzerland 0.05 0.16

USA - NIOSH 0.002(1)
USA - OSHA 0.05 0.2

United Kingdom 0.05 0.16

Remarks

Finland (1) calculated as As

Germany (AGS)

(1) 15 minutes average value

Japan - JSOH

(1)  Occupational  exposure limit ceiling:
Reference value to the maximal exposure
concentration of the substance during a working
day

People’s Republic of China

(1) Ceiling limit value

USA - NIOSH

(1) Ceiling limit value (15 min)



http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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<H I1-31> ¢2L|0K7664-41-7)) U 5=

Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® pPpm mg/m?
g T 25 18 35 27
Australia 25 17 35 24
Austria 20 14 50 36
Belgium 20 14 50 36
Canada - Ontario 25 35
Canada - Québec 25 17 35 24
Denmark 20 14 40 28
European Union 20 14 50 36
Finland 20 14 50 (1) 36 (1)
France 10 7 20 14
Germany (AGS) 20 14 40 (1) 28 (1)
Germany (DFQ) 20 14 40 28
Hungary 14 36
Treland 20 14 50 (1) 36 (1)
Italy 20 14 50 36
Latvia 20 14 50 (1) 36 (1)
New Zealand 25 17 35 24
People’s Republic of China 20 30 (1)

Remarks

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1008768
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626

- B187|F 2%y Rt MES fIet RME - Y ot L MY - FHY Yo 7

Occupational Exposure [4] ~ (for references

see bibliography)

Finland (1) 15 minutes average value
France Bold type: Restrictive statutory limit values

Germany (AGS) (1) 15 Minutes average value

Germany (DFG) STV 15 minutes average value

Ireland (1) 15 minutes reference period

Latvia (1) 15 minutes average value

People’s Republic of China (1) 15 minutes average value
Sweden (1) Ceiling limit value,. refers to a 5 minutes

period.
Turkey (1) 15 minutes average value

USA - NIOSH (1) 15 minutes average value



http://www.dguv.de/webcode/e786829
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<H II1-32> HiEa CO(HI2)IHE COo|AAIOHYOIE(101-68-8)2
I EETIE

Limit value - Limit value -
Country Eight hours Short term
ppm mg/m?® ppm mg/m?®
I1gxFE 0.005 0.055
Australia (1)
Austria 0.005 0.05 0.01 0.1
Belgium 0.005 0.052
Canada - Ontario 0.005 0.02 (1)
Canada — Québec 0.005 0.051
Denmark 0.005 0.05 0.01 0.1
France 0.01 0.1 0.02 0.2
Germany (AGS) 0.05 (1) 0.05 (1)(2)
Germany (DFG) 0.05 (1) 0.05
(M2)(3)
Hungary 0.05 0.05
Ireland 0.02 (1) 0.07 (1)(2)
People’s Republic of China 0.05 0.1 (1)
Poland 0.05 0.2 (1)
Singapore 0.005 0.051
South Korea 0.005 0.055
Spain 0.005 0.052
Sweden 0.002 0.03 0.005 (1) 0.05 (1)
USA - NIOSH 0.005 0.05 0.02 (1) 0.2 (1)
USA - OSHA 0.02 0.2

Remarks



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825

£ ST /o8 - fIFE W A ARl - FAEE "o A

*

Australia

(1) see isocyanates, all

Canada - Ontario

(1) ceilling limit value

Germany (AGS)

(1) Inhalable aerosol and vapour (2) 15 minutes

reference period (3) Ceiling limit value

Germany (DFQ)

(1) Inhalable fraction and vapour (2) 15 minutes
reference period (3) A momentary value of 0,1

mg/m?® should not be exceeded.

Ireland

(1) as NCO (2) 15 minutes reference period

People’s Republic of China

(1) 15 minutes average value

Poland (1) Celling value

Spain sen

Sweden (1) Ceiling limit value
USA - NIOSH (1) Ceiling limit value (10 min)
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<H II-33> ¥4(7782-50-5)2 U] L=57I&

Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
AL 0.5 1.5 1 3
Australia 1) 3 (1)
Austria 0.5 15 0.5 15
Belgium 0.5 15
Canada - Ontario 0.5 1
Canada — Québec 0.5 1.5 1 2.9
Denmark 0.5 15 1.0 3.0
European Union 0.5 15
Finland 0.5 (1 1.5 (1)
France 0.5 15
Germany (AGS) 05 15 05 (1) 15 (1)
Germany (DFQG) 05 15 05 15
Hungary 1.5
Ireland 0.5 (D 15 (1)
Italy 0.5 15
Japan 0.5
Latvia 0.3 1 0.5 (1) 15 (1)
New Zealand 0.5 15 1 2.9
People’s Republic of China 1
Poland 0.7 1.5
Singapore 0.5 15 1 2.9
South Korea 0.5 15 1 3



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1008768
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
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Spain 0.5 15
Sweden 0.5 1.5 1 () 3
Switzerland 0.5 1.5 0.5 1.5
The Netherlands 1.5
Turkey 05 (1) 15 (1)
USA - NIOSH 0.5 (1) 142 (1)
USA - OSHA 1 3
United Kingdom 0.5 15

Remarks

Australia

(1) Ceiling limit value

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] ~ (for references

see bibliography)

Finland

(1) 15 minutes average value

France

Bold type: Restrictive statutory limit values

Germany (AGS)

(1) 15 minutes average value

Germany (DFQ)

STV 15 minutes average value

Ireland

(1) 15 minutes reference period

Latvia

(1) 15 minutes average value

People’s Republic of China

(1) Ceiling limit value

Sweden (1) Ceiling limit value
Turkey (1) 15 minutes average value
USA - NIOSH (1) Ceiling limit value



http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e1007630
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829

<H III-34> 2E2 HE(74-83-9) IZUQ ==&

Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
AL 1 3.9
Australia 5 19
Belgium 2 9
Canada - Ontario 1
Canada — Québec 5 19
Denmark 5 20 10 40
Finland 5 20 10 (1) 39 (1)
France 5 20
Germany (AGS) 1 3.9 2 (1) 7.8 (1)
Germany (DFQG) 1 3.9 2 (1) 7.8 (1)
Hungary 10 10
Ireland 5 20 15 (1) 60 (1)
Japan 1
Latvia 1
New Zealand 5 19
People’s Republic of China 2
Poland 5 15
Singapore 5 19
South Korea 1 3.9
Spain 1 4
Sweden 5 19 10 (1) 40 (1)
Switzerland 1 3.9 2 7.8



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
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USA - OSHA 20 80
United Kingdom 5 20 15 59
Remarks

Finland (1) 15 minutes average value

France Bold type: Restrictive statutory limit values
Germany (AGS) (1) 15 minutes reference period
Germany (DFQ) (1) 15 minutes average value

Ireland (1) 15 minutes reference period

Spain skin

Sweden (1) Short-term value, 15 minutes average value



http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
AL C2
Australia 2 (1)
Austria 2 inhalable 4 inhalable
aerosol aerosol
Belgium 2
Canada - Ontario 2 ()
Canada - Québec 2 (D
Denmark 2 2
Finland 2 (1)
France 2
Hungary 2 2
Ireland 2 (1)
Latvia 0,5
New Zealand 2 (1)
People’s Republic of China 2 (D
Poland 0,5 1
Singapore 2
South Korea 2 ()
Spain 2
Sweden 1 2 (D(2)
Switzerland 2 inhalable 2 inhalable
aerosol aerosol
USA - NIOSH 2 (D



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
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USA - OSHA 2
United Kingdom 2
Remarks
Australia (1) Ceiling limit value
Canada - Ontario (1) Ceiling limit value
Canada - Québec (1) Ceiling limit value
Finland (1) Ceiling limit value
Ireland (1) 15 minutes reference period
New Zealand (1) Ceiling limit value
People’s Republic of China (1) Ceiling limit value
South Korea (1) Ceiling limit value
Sweden (1) Inhalable dust (2) Ceiling limit value
USA - NIOSH (1) Ceiling limit value (15 min)



http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
I 1 2
Australia 1 1.8
Austria 1 2 4 8
Belgium 1 1.8
Canada - Ontario 1 1.8 10 18
Canada — Québec 1 1.8
Denmark 1 1.8 2 3.6
Finland 1 1.8
France 1 5
Germany (AGS) 1) 2 (1) 2 (1)(3) 4 (1)(3)
0.1 (2) 0.2 (2)
Hungary 1.8
Ireland 5 10
Japan 1
Latvia 1
New Zealand 1 1.8
People’s Republic of China 2
Poland 1
Singapore 1 1.8
South Korea 1 2
Spain 1 1.8
Sweden 1 2 5 (1) 9 (1)



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817

160 ... SI87IF MO QIR MHS I3 QoiA - AT B L ALY - FAY B @7

Switzerland 1 2
The Netherlands 0.84
USA - NIOSH 0.1 0.18 5 (1) 9 (1)
USA - OSHA 1 5
United Kingdom 5 9.2
Remarks
Austria TRK value (based on technical feasibility)

(1) Workplace exposure concentration
corresponding to the proposed tolerable cancer
risk. (see background document: Germany AGS)

(2) Workplace exposure concentration
Germany (AGS) . ..
corresponding to the proposed preliminary
acceptable cancer risk. (see background
document: Germany AGS) (3) 15 minutes

average value

Sweden (1) Short-term value, 15 minutes average value

USA - NIOSH (1) Ceiling limit value (10 min)



http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
g s 1
Australia 5 13
Austria 2 5 4 (1) 10 (1)
Belgium 3 7.7
Canada - Ontario 1
Canada — Québec 1 2.6
Denmark 1 3 2 6
European Union 3 7.7
Finland 3 7.7
France 1 2.59
Germany (AGS) 3 7.7
Hungary 7.7
Ireland 3 777
Italy 3 7.77
Japan 2
Latvia 3 777
New Zealand 5 13
People’s Republic of China 10
Poland 5 30
Singapore 5 13
South Korea 1
Spain 3 7.8



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1008768
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
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Sweden 2.5 5 (1) 13 (1)
Switzerland 2 52
The Netherlands 077
Turkey 3 777
USA - OSHA 1 5
United Kingdom 3

Remarks

Austria

(1) 15 minutes reference period

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] Bindung Occupational
Exposure Limit Value - BOELV ~ (for

references see bibliography)

France

Bold type: Restrictive statutory limit values

Sweden

(1) Short-term value, 15 minutes average value



http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e1007630
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m? ppm mg/m?
BLE USRS 0.2 0.6
Australia 1 3
0.1 0.2
Austria inhalable inhalable
aerosol aerosol
Belgium 1 3
Canada - Ontario 0.2 (1)
Canada - Québec 1 3
Denmark 1 2
0.05
European Union thoracic
fraction
Finland 0.05 (1) 0.1 (1)(2)
0.05
France thoracic 3
fraction
0.1 0.1
Germany (AGS) inhalable inhalable
aerosol aerosol (1)
0.1
0.1 )
) inhalable
Germany (DFGQG) inhalable
aerosol
aerosol
(1)(2)
Hungary 1 1
Ireland 0.05
Italy 0.05



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1008768
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Latvia 1
New Zealand 1
People’s Republic of China 1 2 (D
Poland 1 3
0.05
Singapore 1 3
South Korea 0.2 0.6
Spain 1 3
Sweden 0.1 (1) 0.2 (2)
0.1 0.1
Switzerland inhalable inhalable
aerosol aerosol
0.05
The Netherlands thoracic
aerosol
Turkey 0.05
USA - NIOSH 1
USA - OSHA 1
United Kingdom [1]

Remarks

Canada - Ontario

(1) Thoracic aerosol

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] ~ (for references

see bibliography)

Finland

(1) thoracic fraction

(2) 15 minutes average value

France

Italics type: Indicative statutory limit values

Germany (AGS)

(1) 15 minutes average value



http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e1007630
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829
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Germany (DFG)

(1) 15 minutes average value (2) A momentary

value of 0,2 mg/m?® should not be exceeded

People’s Republic of China

(1) 15 minutes average value

Poland

Thoracal fraction
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<E 11-39> 1,3-5EO2A(106-99-0)2

UL =EIE

Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
1E-F5 2 4.4 10 22
Australia 10 22
Austria 5 11 20 44
Belgium 2 4.5
Canada - Ontario 2
Canada — Québec 2 4.4
Denmark 10 22 20 44
Finland 1 2.2
Germany (AGS) 2 (1) 5 (1) 16 (1)(3) 40 (1)(3)
0.2 (2) 05 (2)
Hungary 1
Ireland 1 2.2
Latvia 100
New Zealand 10 22
People’s Republic of China 5
Poland 44
Singapore 2 4.4
South Korea 2 4.4 10 22
Spain 2 4.5
Sweden 0.5 1 5 (1) 10 (1)
Switzerland 5 11
The Netherlands 46.2



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e1007620
http://www.dguv.de/webcode/e1007622
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e1007624
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e1007626
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
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0.19 LOQ
USA - NIOSH
(1)
USA - OSHA 1 15
United Kingdom 10 22

Remarks

Austria

TRK value (based on technical feasibility)

Germany (AGS)

(1) Workplace exposure concentration
corresponding to the proposed tolerable cancer
risk. (see background document: Germany AGS)
(2) Workplace exposure concentration
corresponding to the proposed preliminary
acceptable cancer risk. (see background
document: Germany AGS)

(3) 15 minutes average value

Sweden

(1) Short-term value, 15 minutes average value

USA - NIOSH

(1) lowest feasible concentration



http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value - Limit value -
Country Eight hours Short term
ppm mg/m? ppm mg/m?
g s 37 350 110 510
Australia 75 347 110 508
Belgium 10 47
Canada - Ontario 10
Canada - Québec 75 347 110 508
Denmark 75 350 150 700
Finland 10 46 20 (1) 92 (1)
France 75 350
Hungary 50 50
Ireland 10 46
Japan - JSOH 1 4.6
New Zealand 75 347 110 508
People’s Republic of China 350 500 (1)
Poland 50
Singapore 5 347 110 508
South Korea 75 350 110 510
Spain 10 47
Switzerland 75 350
USA - OSHA 75 350
Remarks
Finland (1) 15 minutes average value
People’s Republic of China (1) 15 minutes average value




[
(=]
(Ce)
=]

Jo

%

oz

o

ot

ox
ok!

N

uy

=

<H II-41> &
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?®
AL 50 188 150 560
Australia 50 191 150 574
Austria 50 190 100 380
Belgium 20 77 100 384
Canada - Ontario 20
Canada — Québec 50 188
Denmark 25 94 50 188
European Union 50 192 100 384
Finland 25 81 100 (1) 380 (1)
France 20 76.8 100 384
Germany (AGS) 50 190 200 (1) 760 (1)
Germany (DFG) 50 190 200 760
Hungary 190 380
Ireland 50 192 100 (1) 384 (1)
Italy 50 192
Japan 20
Latvia 14 50 40 (1) 150 (1)
New Zealand 50 188
People’s Republic of China 50 100 (1)
Poland 100 200
Singapore 50 188
South Korea 50 188 150 560



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
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Spain 50 191 100 384
Sweden 50 192 100 (1) 384 (1)
Switzerland 50 190 200 760
The Netherlands 150 384
USA - NIOSH 100 375 150 (1) 560 (1)
USA - OSHA 200 300
United Kingdom 50 191 100 384

Remarks

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] (for references see

bibliography)
Finland (1) 15 minutes average value
France Bold type: Restrictive statutory limit values

Germany (AGS)

(1) 15 minutes average value

Germany (DFG)

STV 15 minutes average value

Ireland (1) 15 minutes reference period
Italy skin
Latvia (1) 15 minutes average value

People’s Republic of China

(1) 15 minutes average value

Spain skin
Sweden (1) Short term value, 15 minutes average value
USA - NIOSH (1) 15 minutes average value



http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829
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<H l-42> £8(7439-97-6) U] L=57I&E

Limit value - Limit value -
Country Eight hours Short term
ppm mg/m? ppm mg/m?
AELFY 0.1
Australia 0.003 0.025
Austria 0.02 0.08
Canada - Ontario 0.025
Finland 0.02 (1)
Germany (AGS) 0.02 0.16 (1)
0.02 0.16
Germany (DFGQG) inhalable inhalable
aerosol aerosol (1)
New Zealand 0.025 (1)
People’s Republic of China 0.02 0.04 (1)
Poland 0.02
Singapore 0.025
South Korea 0.025
Switzerland 0.005 (1) 0.05 (1) 0.04 (1) 0.4 (1)
USA - NIOSH 0.05
Remarks
Finland (1) calculated as Hg

Germany (AGS)

(1) 15 minutes average value

Germany (DFQ)

(1) 15 minutes average value

New Zealand

(1) Exposure can also be estimated by biological

monitoring.

People’s Republic of China

(1) 15 minutes average value

Switzerland

(1) Vapour and aerosol



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
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<H I1I-43> HUPEBEIEZMX|(656996—93—-2)2] [UL] EI|E

Limit value - Limit value -
Country Eight hours Short term
ppm mg/m?® ppm mg/m?®
IEeTH 0.2
Belgium 0.2
Canada - Ontario 0.2 (1)
Canada - Québec 0.2
Denmark 0.2 04
France 0.2
Japan 0.2
People’s Republic of China 0.2
South Korea 0.2
Spain 0.2
0.2
Switzerland inhalable
aerosol
Remarks
Canada - Ontario (1) as benzene soluble aerosol
Japan as benzene solubility



http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819

<E lIl—44> LAIPIEIA(630-08-0)2 =] L5II=E
Limit value - Limit value -
Country Eight hours Short term
ppm mg/m? ppm mg/m?
IEEFTE 30 34 200 229
Australia 30 34
Austria 30 33 60 66
Belgium 25 29
Canada - Ontario 25 100
Canada - Québec 35 40 200 230
Denmark 25 29 50 58
Finland 30 35 75 (1) 87 (1)
France 50 55
Germany (AGS) 30 35 60 (1) 70 (1)
Germany (DFG) 30 35 60 70 (1)
Hungary 33 66
Ireland 20 23 100 (1) 115 (1)
New Zealand 25 400 (1)
200 (2)
100 (3)
People’s Republic of China 20 (1) 30 (1) 4)
20 (2)
15 (3)
Poland 23 117
Singapore 25 29
South Korea 30 34 200 229



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
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Spain 25 29
Sweden 35 40 100 (1) 120 (1)
Switzerland 30 35 60 70
The Netherlands 29
USA - NIOSH 35 40 200 (1) 229 (1)
USA - OSHA 50 55
United Kingdom 30 35 200 232

Remarks

Finland

(1) 15 minutes average value

Germany (AGS)

(1) 15 minutes average value

Germany (DFG)

(1) 15 minutes average value

Ireland

(1) 15 minutes reference period

New Zealand

(1) Ceiling limit value (2) 15 minutes average
value (3) 30 minutes average value (4) 60
minutes average value

People’s Republic of China

(1) not in high altitude area (2) in high altitude
area ( 2000-3000m) ceiling limit value (3) in
high altitude area (> 3000m) ceiling limit value
(4) 15 minutes average value

Sweden

(1) Short-term value, 15 minutes average value

USA - NIOSH

(1) Ceiling limit value



http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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<H III-45> HEE(7440-41-7) & 1O US| U &=

Limit value - Limit value -
Country Eight hours Short term
ppm mg/m?® ppm mg/m?
IEEFTE 0.002 0.01
Australia 0.002
Austria 0.002 0.008
Belgium 0.002 0.01
Canada - Ontario 0.002 0.01
Canada - Québec 0.00015
Denmark 0.001 0.002
Finland 0.0001 0.0004 (1)
France 0.002
Germany (AGS) 0.00006 (1) 0<(1)())(030)6
0.00014 (2) O(.(Z)())(()Bl)él
Hungary 0.002
Ireland 0.0002
Japan 0.001
Latvia 0.001
New Zealand 0.002
People’s Republic of China 0.0005 0.001 (1)
Poland 0.0002
Singapore 0.002
South Korea 0.002 0.01



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
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0.0002
Spain inhalable
aerosol
Sweden 0.002 (1)
0.002
Switzerland inhalable
aerosol
USA - NIOSH 0.0005 (1) 0.0005 (1)
USA - OSHA 0.002 0.005
United Kingdom 0.002
Remarks
Austria TRK value (based on technical feasibility)
Finland (1) 15 minutes average value
Germany (AGS) (1) Respirable fr.ac‘aon (2) Inhalable fraction (3)
15 minutes average value
People’s Republic of China (1) 15 minutes average value
Poland inorganic compounds
Spain sen
Sweden (1) Total dust
USA - NIOSH (1) not to exceed



http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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<H ll-46> U312 (13463-39-3)9]

I E=EIIE

Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m?® ppm mg/m?
18 xF5F 0.001 0.007
Finland 0.001 0.007 0.003 (1) 0.021 (1)
Remarks
Finland (1) 15 minutes average value

p oladzyEeEl

<H III-47> OITEEUEE(107-13-1)2 [U =I|E

Limit value - Eight

Limit value - Short

Country hours term
ppm mg/m? ppm mg/m?
1E-F5 2 45
Australia 2 4.3
Austria 2 45 8 18
Belgium 2 4.4
Canada - Ontario 2 10
Canada — Québec 2 4.3
Denmark 2 4 4 8
Finland 2 4.4 4 (1) 8.8 (1)
France 2 45 15 32.5
Germany (AGS) 1.2 (D 2.6 (1) 9.6 (D) | 20.8 (1)(3)
0.12 (2) 0.26 (2)



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
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Hungary 4,3
Ireland 4 4.5
Japan 2
Latvia 0.5
New Zealand 2 4.3
People’s Republic of China 1 2 (1)
Poland 2 10
Singapore 2 4.3
South Korea 2 4.5
Spain 2 4.4
Sweden 2 45 6 (1) 13 (1)
Switzerland 2 4.5
USA - NIOSH 1 10 (1)
USA - OSHA 2 10
United Kingdom 2 4.4
Remarks
Austria TRK value (based on technical feasibility)
Finland (1) 15 minutes average value

Germany (AGS)

(1) Workplace exposure concentration
corresponding to the proposed tolerable cancer
risk. (see background document: Germany AGS)
(2) workplace exposure concentration
corresponding to the proposed preliminary
acceptable cancer risk . (see background
document: Germany AGS) (3) 15 minutes
average value

People’s Republic of China

(1) 15 minutes average value

Spain skin, sen
Sweden (1) Short-term value, 15 minutes average value
USA - NIOSH (1) Ceiling limit value



http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m?® ppm mg/m?®
ITEEFTE 20 85 40 170
Australia 50 213 100 426
Austria 20 85 80 340
Belgium 50 216 100 432
Canada - Ontario 35 100
Canada - Québec 50 213 100 426
Denmark 25 105 25 105
Finland 20 36 100 (1) 430 (1)
France 50 215
Germany (AGS) 20 86 40 (1) 172 (1)
Germany (DFG) 20 86 40 (1) 172 (1)
Hungary 50 50
Ireland 20 85 40 (1) 170 (1)
Japan 50
Latvia 10 30 (1)
New Zealand 50 213 100 426
People’s Republic of China 50 100 (1)
Poland 50 200
Singapore 50 213 100 426
South Korea 20 85 40 170
Spain 20 86 40 172
Sweden 10 43 20 (1) 86 (1)



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
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Switzerland 20 35 40 170
USA - NIOSH 50 215 100 (1) 425 (1)
USA - OSHA 100 200
United Kingdom 100 430 250 1080
Remarks
Finland (1) 15 minutes average value
Germany (AGS) (1) 15 minutes average value
Germany (DFQ) (1) 15 minutes average value
Ireland (1) 15 minutes reference period
Latvia (1) 15 minutes average value
People’s Republic of China (1) 15 minutes average value
Sweden (1) Short term value, 15 minutes average value
USA - NIOSH (1) 15 minutes average value



http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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<H II-49> HELTAZ(67-56-1)2 [U LEIIE

Limit value -

Limit value -

Country Eight hours Short term
pPpm mg/m? ppm mg/m?
g s 200 260 250 310
Australia 200 262 250 328
Austria 200 260 800 1040
Belgium 200 266 250 333
Canada - Ontario 200 250
Canada - Québec 200 262 250 328
Denmark 200 260 400 520
European Union 200 260
Finland 200 270 250 (1) 330 (1)
France 200 260 1000 1300
Germany (AGS) 200 270 800 (1) 1080 (1)
Germany (DFQG) 200 270 800 1080
Hungary 260
[reland 200 260
Italy 200 260
Japan 200
Latvia 200 260
New Zealand 200 262 250 328
People’s Republic of China 25 50 (1)
Poland 100 300
Singapore 200 262 250 328
South Korea 200 260 250 310



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
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Spain 200 266 250 333
Sweden 200 250 250 (1) 350 (1)
Switzerland 200 260 800 1040
The Netherlands 133
USA - NIOSH 200 260 250 (1) 325 (1)
USA - OSHA 200 260
United Kingdom 200 266 250 333

Remarks

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] (for references see

bibliography)
Finland (1) 15 minutes average value
France Bold type: Restrictive statutory limit values

Germany (AGS)

(1) 15 minutes average value

Germany (DFQ)

STV 15 minutes average value

Italy

skin

People’s Republic of China

(1) 15 minutes average value

Spain skin
Sweden (1) Short-term value, 15 minutes average value
USA - NIOSH (1) 15 minutes average value



http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829
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<H [II-50> ¥YZH7439-96-5) ¥ 1 RIIANAE U

FEIIE
Limit value - Limit value -
Country Eight hours Short term
ppm mg/m? ppm mg/m?
1EEH 1
Australia 1
0.5 .
Austria inhalable 2 mhalali)le
aerosol aeroso
Belgium 0.2
Canada - Ontario 0.2
Canada - Québec 5
Denmark 0.2 04
Finland 0.2 (1)
0.02 (2)
. 0.16
Germany (AGS) 0.02 (1) 1(3)4)
1.6
02 @ @)@
0.02 0.16
Germany (DFQ) respirable respirable
aerosol aerosol
(1)(3)
1.6
inhgiible inhalable
aerosol aerosol
(2)(3)
Hungary 5 20
Treland 0.2 (1) 3 (1)(2)
0.2 (3)



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
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Japan 1
Latvia 0.1 (1)
New Zealand 1
Poland 0.3
Singapore 1
South Korea 1
Spain 0.2
Sweden 0.2 total
aerosol
0.1
respirable
aerosol
05
Switzerland inhalable
aerosol
USA - NIOSH 1 3 (1)
USA - OSHA 5
United Kingdom 0.5
Remarks

Finland

(1) Inhalable fraction (2) Respirable fraction

Germany (AGS)

(1) Respirable fraction (2) Inhalable fraction (3)
15 minutes average value (4) STV exceeding
factor for permanganates: 1

Germany (DFQ)

(1) permanganates: STV 0,02 mg/m?® , (2)
permanganates: STV 0,2 mg/m?® (3) 15 minutes
average value

Ireland

(1) Manganese fume (2) 15 minutes reference
period (3) Manganese and compounds as Mn

Latvia

(1) Welding aerosol

USA - NIOSH

(1) 15 minutes average value



http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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<H lI-51> ord&iu} otd® FTENMN(62-53-3) [UL L=EIIE

Limit value -

Limit value -

Country Eight hours Short term
pPpm mg/m?® ppm mg/m?®
g FE 2 10
Australia 2 7.6
Austria 2 8 10 40
Belgium 2 7.7
Canada - Ontario 2
Canada - Québec 2 7.6
Denmark 1 4 2 8
Finland 0,5 1.9 1.0 (1) 39 (1)
France 2 10
Germany (AGS) 2 (D) 7.7 (1) 4 (1)(2) 154 (1)(2)
Germany (DFQ) 2 7.7 4 154
Hungary 8 32
Ireland 1 3.8
Latvia 0.1
New Zealand 1 () 4
People’s Republic of China 3
Poland 5 20
Singapore 2 7.6
South Korea 2 10
Spain 2 7.7



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
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*

Sweden 1 4 2 () 8 (1)
Switzerland 2 8 4 16
USA - NIOSH (1
USA - OSHA 5 19
United Kingdom 1 4
Remarks
Finland (1) 15 minutes average value
Germany (AGS) (1) Inhalable aero;\(;érzgcel zzﬁi)eur (2) 15 minutes
Germany (DFQ) STV 15 minutes average value
New Zealand (1) and homologues
Spain skin
Sweden (1) Short-term value, 15 minutes average value
USA - NIOSH (1) lowest feasible concentration
USA - OSHA The LV is listed as "Aniline and homologues”



http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827

<E II-52> AIEEHAL=(108-94-1)2 UL SIIE

Limit value - Limit value -
Country Eight hours Short term
ppm mg/m? ppm mg/m?
R 25 100 50 200
Australia 25 100
Austria 5 20 20 80
Belgium 10 40.8 20 81.6
Canada - Ontario 20 50
Canada - Québec 25 100
Denmark 10 40 20 80
European Union 10 40.8 20 81.6
Finland 10 41 20 (1) 82 (1)
France 10 40.8 20 31.6
Germany (AGS) 20 80 20 (1) 80 (1)
Hungary 40.8 81.6
Ireland 10 40.8 20 (1) 81.6 (1)
Italy 10 40.8 20 81.6
Japan 20
Latvia 10 40.8 20 (1) 81.6 (1)
New Zealand 25 100
People’s Republic of China 50
Poland 40 80
Singapore 25 100
South Korea 25 100 50 200
Spain 10 41 20 82



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
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Sweden 10 41 20 (1) 81 (1)
Switzerland 25 100 50 200
The Netherlands 50
USA - NIOSH 25 100
USA - OSHA 50 200
United Kingdom 10 39 20 78

Remarks

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] (for references see

bibliography)
Finland (1) 15 minutes average value
France Bold type: Restrictive statutory limit values

Germany (AGS)

(1) 15 minutes average value

Ireland (1) 15 minutes reference period

Italy skin

Latvia (1) 15 minutes average value

Spain skin
Sweden (1) Short-term value, 15 minutes average value



http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m® ppm mg/m?
AL 0.02
Australia 0.05
Austria 0.1 0.4
Belgium 0.02
Canada - Ontario 0.02
Canada - Québec 0.02
Denmark 0.01 0.02
Finland 0.02
Hungary 0.1 04
Ireland 0.1
Japan 0.02 (1)
Latvia 0.5
New Zealand 0.05 (1)
People’s Republic of China 0.05 0.1 (1)
Poland 0.02
Singapore 0.02
South Korea 0.02
Spain 0.02
Sweden 0.02 (1)
Switzerland in}?a;?fble



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819

190 ... $|27|F& MAECYA QslIXt MHA

£ ST /o8 - fIFE W A ARl - FAEE "o A

aerosol

The Netherlands 0.02

USA - OSHA 0.1

United Kingdom 0.1

Remarks

Austria TRK value (based on technical feasibility)
Finland
Japan (1) Cobalt and inorganic compounds

New Zealand

(1) Exposure can also be estimated by biological
monitoring.

People’s Republic of China

(1) 15 minutes average value

Spain

Sen

Sweden

(1) cobalt and inorganic compounds

The Netherlands

Dust and fume



http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m? ppm mg/m?
R 50 175
Australia 50 174
Austria 50 175 200 700
Belgium 50 177
Canada - Ontario 50
Canada - Québec 50 174
Denmark 35 122 70 244
Finland 100 350 250 (1) 880 (1)
France 50 178 100 356
Germany (AGS) 50 180 100 (1) 360 (1)
Germany (DFQ) 50 180 100 (1) 360 (1)
Hungary 10 10
Ireland 50 174 150 (1) 550 (1)
Japan 100
Latvia 150 150 (1)
New Zealand 50 174
People’s Republic of China 200
Poland 38
Singapore 50 174
South Korea 50 175
Spain 50 177
Sweden 35 120 70 (1) 250 (1)



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
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Switzerland 50 180
USA - OSHA 25 125
United Kingdom 100 350 300 1060
Remarks
Finland (1) 15 minutes average value
France Bold type: Restrictive statutory limit values

Germany (AGS)

(1) 15 minutes average value

Germany (DFG)

(1) 15 minutes average value

Ireland (1) 15 minutes reference period
Latvia (1) 15 minutes average value
Sweden (1) Short-term value, 15 minutes average value



http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
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Limit value -

Limit value -

Country Eight hours Short term
ppm mg/m?® ppm mg/m?®
g es 5 10 50
Australia 2 10
Austria 2 10
Belgium 2 10
Canada - Ontario 10
Canada — Québec 5 24.4
Denmark 2 10 4 20
European Union 2 10
Finland 2 10 4 (1) 20 (1)
France 2 10 50 250
Germany (AGS) 05 2.5 1 () 5 (1)
Germany (DFG) 0.5 2.5 1@ 5 (1)
Hungary 10 10
Ireland 2 9.8
Italy 2 10
Japan 3
Latvia 2 10
New Zealand 2 9.9
People’s Republic of China 20
Poland 8
Singapore 10 49



http://www.dguv.de/webcode/e786784
http://www.dguv.de/webcode/e786786
http://www.dguv.de/webcode/e786788
http://www.dguv.de/webcode/e786790
http://www.dguv.de/webcode/e786792
http://www.dguv.de/webcode/e786795
http://www.dguv.de/webcode/e786797
http://www.dguv.de/webcode/e786799
http://www.dguv.de/webcode/e786801
http://www.dguv.de/webcode/e786803
http://www.dguv.de/webcode/e786805
http://www.dguv.de/webcode/e786807
http://www.dguv.de/webcode/e786809
http://www.dguv.de/webcode/e786811
http://www.dguv.de/webcode/e786813
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South Korea 10 50
Spain 2 10
Sweden 2 10 5 25 (1)
Switzerland 0.5 2.5 1 5
The Netherlands 5 25
USA - NIOSH 2 (D 9.78 (1)
USA - OSHA 50 240
United Kingdom 2 9.9

Remarks

European Union

Bold-type: Indicative Occupational Exposure
Limit Values [2,3] and Limit Values for
Occupational Exposure [4] (for references see

bibliography)
Finland (1) 15 minutes average value
France Bold type: Restrictive statutory limit values

Germany (AGS)

(1) 15 Minutes average value

Germany (DFQ)

(1) 15 minutes average value

Italy skin
Spain skin
Sweden (1) Short-term value, 15 minutes average value
USA - NIOSH (1) 60 minutes average value



http://www.dguv.de/webcode/e786815
http://www.dguv.de/webcode/e786817
http://www.dguv.de/webcode/e786819
http://www.dguv.de/webcode/e786821
http://www.dguv.de/webcode/e786823
http://www.dguv.de/webcode/e786825
http://www.dguv.de/webcode/e786827
http://www.dguv.de/webcode/e786829
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2) v OSHA<®] 3¥]-&7]|Z(Permissible Exposure Limits) 7 E

AFdy stetEd 26Fo] gk vls OSHAS] PEL(Permissible Exposure

Limits) = ZA¥k= ofeff <& M-56>3 2tk

<H lIlI-56> 0|= OSHAZ2| 6{-§7|=(PEL)

EZ 9 (CAS No.)

Regulatory Limits

Cal/OSHA PEL
(as of 4/26/13)

OSHA PEL 8-hour TWA
(ST) STEL
(C) Ceiling
AFS= 2 8hH) & 0.05 ppm
0.05 ppm
(7784-42-1) 0.2 35 mg/m’
o} 50 ppm 25 ppm
(7664-41-7) 35 mg/m' (ST) 35 ppm
e g 2)Hd
(C) 0.02 ppm
ERESA DS © 02 me/nr 0.005 ppm
.2 mg/m
(101-63-8) &

o2 (C) 1 ppm 0.5 ppm
(7782-50-5) (C) 3 mg/m' (ST) 1 ppm
253 v (C) 20 ppm 1 ppm
(74-83-9) (C) 80 mg/m’ (ST) 20 ppm

FAIJUEF
2 ’ C 2 ’
(1310-73-2) mg/m (€) 2 mg/m
PR . Tl)pgm
(75-21-8) > PP
See Section 5220
Asiud B 1 ppm
(75-01-4) See Section 5210
A 0.1 mg/m’
1 mg/m’ ,
(7664-93-9) (ST) 3 mg/m’




M8 - BRI 8ot A

196 ... 5187|F MHECiA M ot £
1 ppm
1,3-%Et 1 ppm .
(ST) 5 ppm
(106-99-0) 5 ppm STEL o
See Section 5201
12-tE2222F 75 ppm 75 ppm
(78-87-5) 350 mg/m’ (ST) 110 ppm
i 300 (S'Il‘? f;)(;n
(108-88-3) bpm bpm
(C) 500 ppm
T 0.025 mg/m3 for metallic and
0.1 mg/m3 ] .
(7439-97-6) inorganic
3 ZEF2 9] X
0.2 /m3 0.2 /m3
(65996-93-2) e me/m
R e 50 ppm 25 ppm
(630-08-0) 55 mg/m3 (C) 200 ppm
HEdE 9 I 33E 0.2 ug/m3
5 pg/m3
(7440-41-7) (C) 25 ug/m3
ATt 0.001
HA bpm 0.001 ppm
(13463-39-3) 0.007 mg/m3
oladgRUEH
- 2
(107-13-1) bpm
== 200 (S S)OIEI(D)m
T
(100-42-5) b bpm
(C) 500 ppm
edzs
200 260 /m3
(67-56-1) bpm e/
W9 g FUEsE
(C) 5 mg/m3 0.2 mg/m3
(7439-96-5)
olddT ofdd FFHA 5 ppm 2 ppm
(62-53-3) 19 mg/m3 (aniline only)
A FZ A= 50 ppm
25 ppm
(108-94-1) 200 mg/m3
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AHE 5 O 578 eE

0.1 3 0.02 3
(7440-48-4) mg/m mg/m
fZz 2 e - 25 ppm
(75-09-2) (ST) 125 ppm
EZEavug (F22XE) (C) 50 ppm

(67-66-3)

(C) 240 mg/m3

2 ppm
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<H lI-57> SUL Et XN AHIIE

449 =

(CAS No) | xera [aad | si9g | A7= =l
=] g B
(OSHA 11tA)

= ke g B
(EPCRA 302 7+7%)

+5 EEEE R
GREE R e o ) %)% (EPCRA 304 i)
(7784-42-1) =7 e 7] = =
e (COMAH #4)
=g
(AGS F4)
Q8
(JSOH 7#4)
EESEEE
(OSHA T4)
A= Bl S R Rk
o}z 1] o} ;_h; = (CERCLA %)
(7664-41-7) A A} a1 - - = R R
. (EPCRA 302 %)

o] s ghe] A
(EPCRA 304 174)
H e 4
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(EPCRA 313 114)
=
(AGS %)
=

(DFG 114)

e o ()23
t)o] Ao} o] =
(101-68-8)

2

bodm
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o
e

vl =] g1
(CERCLA T4)
= e iRzl
(EPCRA 313 774)
=d
(AGS #A)
=9

(DFG Tt#4)

4

(7782-50-5)

Hool dm o
oo oY N

== R
(OSHA 4)

v = gE] g n
(CERCLA +#4)
== R
(EPCRA 302 %)
w = EE] g )
(EPCRA 304 71#)
v o e g R\
(EPCRA 313 71#)
g =
(COMAH T+4)
=
(AGS T4)
=
(DFG T4)
JE

(JSOH 114)

BHEst vd
(74-83-9)

Brool i pf

e oy

Jo
o it

2

H = e A R
(OSHA 14)
u e A B
(CERCLA %)
n = dE] g Rm
(EPCRA 302 14)
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i RN
(EPCRA 304 7#74)
vl =] g B
(EPCRA 313 #4)
v = he] g 1
(RET PN EA)
=
(COMAH 4)
=4
(AGS 114)
=4
(DFG 4)
dE

(JSOH +74)

FarshpE g

(1310-73-2)

SO

e & I
Jo
ft

s

v = he] g 5
(CERCLA 7t%4)
9=
(COMAH 7t%)

v = he] g 1
(OSHA 7+4)
)= e g B
(CERCLA #)
= R
(EPCRA 302 74)

(EPCRA 313 %)
o=

3%
e
camed S w5 el g
oy e (EPCRA 304 77%)
ot W% e g
e (EPCRA 313 774)
3%
(COMAH 7#7)
%9l
(AGS 74)
o= W% A n
LI #7 f= “?Miiﬁﬁ)
o v e 4w
(75-01-4) B .
[Slage)
g
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(EPCRA 302 +4)
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(EPCRA 304 77)

4% o S ghe] A
(EPCRA 313 114)
e
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(AGS t#)
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(DFG t4)
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(7664-93-9)
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EEEEEE]
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(AGS 114)
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(CERCLA +3)
Bl SRR
(EPCRA 313 7#)
n = e g\
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(7439-97-6)
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A4 =5
57 (AGS %)
=9

(DFG 7+A)

R S

(630-08-0)
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(CERCLA #4)
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(COMAH +4)
=
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Hea Cud O
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ks Eésé Sl ¥922,696,035 ¥1,614,364,949 ¥691,668,914 ¥1,244,788,443 ¥322,092,408 1.75 132
A %242,100,839 W422,782,944 W180,682,105 %322,331,857 %80,231,018 175 1.30
LAY ¥827,314,791 ¥1,363,028,069 535,713,278 ¥1,049,355,894 W222,041,104 1.65 1.24
HE3 O ¥149,611,946 ¥244,372,914 ¥94,760,967 ¥188,718,587 39,106,641 1.63 123
ULMSIEFA ¥1,626,677,100 ¥2,565,198,004 ¥938,520,904 ¥1,901,923,819 ¥275,246,719 1.58 114
TMIILIEE #1,306,521,788 ¥1,688,927,715 ¥382,405,927 ¥1,249,642,717 -#56,879,071 1.29 0.93
M ATHH[ A ¥30,128,390 ¥37,266,217 7,137,827 W28,645,031 -¥#1,483,359 124 0.93

=gt ¥18,905,304,887 | #39,040,060,911 %20,134,756,024 %30,411,649,402 | %11,506,344,515
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<H IV-19> 24 3%, 304 J|E S&E HI§MY 2o it
. - AAHS I
.| zEm emo e xoy g .
o XY U JjetE =5 I +Ho) SES | oy
1 Hel - H|8) _H|g) B/C Ratio
Atstof &l 3l #1,112,870,795 ¥3,466,599,230 %2,353,728,436 ¥W2,786,393,172 #1,673,522,377 3.12 2.50
1,3-EErC| ¢l WA444,881,739 %1,188,121,121 #W743,239,382 W941,791,747 %496,910,008 2.67 212
ME# ClHs T W247,748,202 #640,189,572 #392,441,371 %A495,886,406 %248,138,205 2.58 2.00
Olj\_Alol_L_IlolE ' ' /i f / , ' / , , . .
OFZZLEE ¥428,178,233 ¥1,103,639,761 %675,461,528 ¥863,494,902 #435,316,669 2.58 2.02
ASHH| #769,669,500 %1,973,788,017 %1,204,118,517 %1,558,693,208 ¥789,023,708 2.56 2.03
AE2REAE= %310,827,890 W775,270,343 WA464,442,453 #598,707,588 287,879,698 249 193
Ofg2lut ot &
ESY W273,179,516 #664,161,019 #390,981,503 %512,902,687 %239,723,170 243 1.88
=2 W747,115,305 ¥1,781,639,861 ¥1,034,524,555 ¥1,384,124,206 #637,008,901 2.38 1.85
ghAt #1,124,661,002 %2,640,711,494 %1,516,050,491 %2,082,689,534 #058,028,532 2.35 1.85
=5 #1,034,536,949 ¥2,393,844,168 #1,359,307,219 ¥1,880,584,090 W846,047,141 231 1.82
AE|E #608,096,427 ¥1,352,708,285 #W744,611,858 %1,059,818,104 WA451,721,677 2.22 174
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C|22 20t #1,155568164 | %2518831,669 | 1363263504 | 1978773233 823,205,068 218 171
12-C|222m 20 | %/63483286 | %1,594,802,260 #831,318,974 %1,281,874,781 | %518391,494 2.09 1.68
EalZ220st 295,777,548 591,455,042 295,677,493 455,344,114 159,566,565 2.00 1.54
$leMBEt2mK| | %2,886,165117 | W5723748390 | W2,837583,272 | 4520023256 | %1,633,858139 1.98 1.57
AYE g I 27
S8z #1,153,225165 | %2243,607,857 | %1,090382692 | %1704,710136 | 551,484,971 1.95 148
HEE 9‘%'3 *E | w238222,790 456,598,484 218,375,693 357,245,613 119,022,822 1.92 1.50
otmL|of 430,050,842 #822,414,753 #392,363,911 605,944,458 175,893,616 1.91 141
He ¢ 425,442,773 804,296,935 378,854,161 639,103,471 213,660,698 1.89 1.50
& gééé TS| woe6143608 | W1,699,050,637 732,907,029 #1,310,086,984 | 343,943,376 1.76 1.36
A 253,492,105 #444,972,821 #191,480,716 339,249,517 #85,757,412 1.76 134
L7t #866,241,806 | ¥1434,566,436 568,324,630 #1,104,431,167 | 238,189,361 1.66 1.27
223} HE 156,651,526 257,198,795 100,547,270 198,623,450 #41,971,924 1.64 1.27
UAAbBERA #1,703,225,906 | ¥2,699,819,970 996,594,064 #2,001,736,962 298,511,056 1.59 118
FMBILIEE #1,367,994,940 | %1777,572,519 #409,577,579 #1,315,231,211 -#52,763,729 1.30 0.96
A ABHH| 2 31,545,973 39,222,154 7,676,181 30,148,480 -#1,397,493 1.24 0.96
=3t #19,794,997,108 | #41,088,831,592 | %21,293834484 | %32,007,612,477 | #12,212,615369
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<H IV-20> AL 3%, ¥F7I1Z I|E S2E H{§H 24 1}
. - AAHS I
L | zan e e o o .
o oy a9 Jlers ERS o =Hol S T
ot Hel - H[E) “hie) B/C Ratio
Atsof El 3l #1,815,592,864 %5,895,444,170 %4,079,851,306 ¥4,738,657,194 $#2,923,064,330 3.25 261
1,3-EErC| ¢l W725,793,815 %2,020,568,652 W1,294,774,837 %1,601,650,580 W875,856,764 2.78 221
HE# Cl s C WA404,184,724 ¥1,088,733,260 #684,548,536 %843,325,239 %439,140,514 2.69 2.09
0| AA|O}H4| 0| E ' ' , , ' ' , ' ' ' i . .
OIaz=zLEE %698,596,514 %1,876,896,106 %1,178,299,591 %1,468,495,677 %769,899,163 2.69 2.10
Aot #1,255,659,509 ¥3,356,706,756 %2,101,047,248 ¥2,650,779,100 #1,395,119,591 2.67 211
AE2REAE= #507,135,933 ¥1,318,457,290 #811,321,357 %1,018,187,256 %511,051,324 2.60 201
ofggln ot =
ESY WA445,674,069 ¥1,129,500,109 #683,826,040 W872,263,839 #426,589,770 2.53 1.96
=2 #1,219,026,766 ¥3,029,931,535 ¥1,810,904,770 ¥2,353,899,726 #1,134,872,961 249 193
SHAE #1,834,808,454 %4,490,904,816 ¥2,656,096,362 ¥3,541,909,247 #1,707,100,793 245 193
E20 #1,687,960,701 %4,071,071,879 %2,383,111,178 %3,198,200,246 #1,510,239,545 241 1.89
AE|H %992,415,845 %2,300,472,493 %1,308,056,647 %1,802,371,155 %809,955,310 2.32 1.82
CIS 220 Et #1,885,493,131 ¥4,283,630,870 %2,398,137,738 ¥3,365,184,823 #1,479,691,692 2.27 178
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12-CIE222o=H #1,245,611,333 W2,712,187,669 #1,466,576,336 ¥2,180,010,062 #034,398,729 218 1.75
Ef|Z2ZZ0Et W482,586,106 ¥1,005,853,272 W523,267,166 W774,377,314 %291,791,208 2.08 1.60
=l ETRS =Y =3Py #4,708,615,643 ¥9,734,046,779 #5,025,431,137 #7,686,941,288 #2,978,325,645 2.07 1.63
iI:II-E al D7
= §|.f+'=__'l d #1,881,953,917 ¥3,815,573,702 ¥1,933,619,785 %2,899,101,617 #1,017,147,700 2.03 154
=
HEE X 1 ofet
= #388,657,061 W776,510,548 #387,853,487 #607,546,885 %218,889,824 2.00 1.56
=
ot L| o} %701,599,089 ¥1,398,633,051 #697,033,963 ¥1,030,494,580 %328,895,492 1.99 147
e ¢3E #694,125,864 ¥1,367,821,129 #673,695,265 ¥1,086,886,191 %392,760,327 197 157
otz ol 07|38
e *_c.’_i 771t #1,576,652,663 ¥2,889,476,834 ¥1,312,824,172 ¥2,227,988,919 ¥651,336,256 1.83 141
==
A #413,557,915 W756,739,458 W343,181,544 ¥576,941,969 #163,384,054 1.83 1.40
LIAFIE Y #1,413,229,686 ¥2,439,683,900 ¥1,026,454,215 W1,878,242,004 #465,012,319 173 1.33
HES O E #255,569,061 WA437,403,067 #181,834,006 W337,787,377 #82,218,316 171 132
QUASIEFA W2,778,861,132 ¥4,591,427,173 ¥1,812,566,041 ¥3,404,237,906 W625,376,774 1.65 1.23
TASHILIER ¥2,231,792,704 ¥3,023,014,444 %791,221,740 ¥2,236,737,408 W4,944,704 135 1.00
A ASHH| A ¥51,465,315 ¥66,702,841 ¥15,237,526 W51,271,771 -$#193,545 1.30 1.00
=gt %32,296,619,814 | #69,877,391,805 %37,580,771,992 %54,433,489,373 | #22,136,869,559
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Abstract

A study on harzard ° risk assessment and
sociality * economy assessment for selecting harmful

factors targeting selected acceptable standards

1. Objectives

The considerable number of studies on the enactment - revision of
materials for setting exposure standards have been conducted until now,
while studies related to review after conducting studies related on the
introduction of acceptable standards in 2006 in materials for setting
acceptable standards are relatively insufficient.

As for the studies on acceptable standards conducted until now, new
permissible levels about 7 types of 13 ones were suggested through "hazard
* risk assessment and sociality * economy assessment for enacting harmful
factors of subjects for setting acceptable standards (2014)". In 2015, a selection
plan to expand chemicals that can cause health hazard to laborers who treat
them additionally as the material for setting acceptable standards was
reviewed. And as a result, 71 types were selected as the candidate materials
after expanding subjects that the acceptable standards are set.

Therefore, this study tries to designate harmful factors of subjects for

setting acceptable standards additionally by reviewing the appropriateness of
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the change of the management level (The selection of harmful factors of
subjects for setting acceptable standards) in the Industrial Safety and Health
Act through the execution of hazard * risk assessment and sociality * economy
assessment and the analyses on the existing work environment measurement
results targeting chemicals necessary for the change of the management level
according to the Industrial Safety and Health Act by applying the standard
to select harmful factors of subjects for setting acceptable standards
conducted by the precedent studies and utilize them in contributions to

preventing occupational diseases of laborers.

2. Methods research Results

O Hazard * risk assessment

The results which applied priorities of hazard - risk assessment of 26
materials of selected research subjects under the guidelines on hazard and
risk assessment of chemicals (KOSHA GUIDE, W-6-2016) have found that the
same level of ranking was shown in 10 types (Ethylene oxide, methylene,
Methylene di(bis)phenyl diisocyanate, cyclohexanone, acrylonitrile, aniline and
their homologue, sulfuric acid, dichloromethane, Trichloromethane, beryllium
and their compounds, and arsine) of selected materials and the 16 materials
(Vinyl chloride , ammonia , 1,3-butadiene, mercury, cobalt and its inorganic
compounds, toluene, styrene, 1, 2-Dichloropropane, manganese and its
inorganic compounds, chlorine, carbon monoxide, methyl alcohol, volatile
coal-tar pitch, sodium hydroxide, methyl bromide, and nickel carbonyl)
showed different ranks (For the detailed results, refer to the body.) when
priorities of the data of the research on the actual condition of the work

environment and the work environment measurement results were compared.



Abstract

O Sociality * economy assessment

The results that conducted sociality * economy assessment of 26 materials
of the selected research subjects have found that the total cost is
15,077,336,291 won, the gross benefit is 30,140,299,928 won, the net benefit is
15,062,963,637 won, and the B/C ratio is 200 when 55% of the discount
rate based on 30 years of the analytical period. And the period has found
that the total cost is 18,021,478,102 won, the gross benefit is 36,901,013,746
won, the net benefit is 18,879,535,644 won, and the B/C ratio is 2.05 when
55% of the discount rate of permanent standards. So the longer analytical
period is, the high net benefit is (For the detailed results, refer to the body).

3. Conclusions

The study will contribute to preventing occupational diseases of laborers
by evaluating hazard - risk assessment of the 26 materials that are judged
to be necessary for the change of the management level, the technical
validity for applying the acceptable standards to them and conducting the
survey on the actual condition of laborers” exposure according to the
Industrial Safety and Health Act and designating harmful factors of subjects
for setting the acceptable standards through the evaluation of sociality -
economy of 15 types that the study on the evaluation of maleficence - risk
assessment and the actual condition of business exposure in 2016 and 11
types additionally conducted in 2017 based on the result of 'A study on the
necessity for expanding selected materials of acceptable standards and the
selection standards’ conducted in 2015. And the research result of the study
will be usefully utilized as the basic data for setting acceptable standards of

chemicals that will be reviewed in the future.
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4. Keywords

Acceptable standards, Hazard risk, Treatment situation, Exposure standards,

Working environment measurement, Sociality-economy
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FHO02 oF 23d 107013t S ukoll Al F-gom 20054 74 H-E
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% 72 9 A=
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A= dAle SHTES] U 5T oZ2A FAVF Ha Ao &3
AL Fo =& &4 F7, AFA A et =5 57T
29 1-4mg/m' 2 0.1-1.56mg/m SO 2 et = FEo 7|2 A Q)
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A 8 o] AHARAA

491 ppm (3.5 h),
493 ppm (75 h)

Baretta et al.,, 1969

(3 min)

12,000 ppm
g4 39, oA 34 (3% 23], 6417 744, 7] Z 3 v E A (reeling) Lester et al. (1963)
301)
AQBAA A 29 2500 ppm A7)%, Wzt A, weieh] BEE 7} Patty et al. (1930)
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> FA

62 % =%, lhr

20.8 mg/m3
91 % <%, 30 min

=E 2RARIT) F =E2/ 2ETE A | Fuzd
) ) U.S. Dept Health &
39.4 mg/m3 E=EEA] RO Qroll 713 o] A A EAA T Human
WAL 1299 A&A B 36-100% =718 Services/Agency
for Toxic

Substances &
Disease Registry;
Toxicological
Profile for Sulfur
Trioxide and
Sulfuric Acid p.42
(December 1998).
Available from, as
of June 17, 2016

3mg/m3 o s WA, g AsS =4
W e YA 0.35 - 5 mg/m3 Smg/m32 Yol A vig EHEE FAAT G Amdur and
=574 v ¥4 5715 min AFSo s aEx o AEsd 2 AsTA AHS associates (1952)
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AN T =22
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Lilis, R. et al.(1985)(14)
Levin, M. et
al.(1988)(15)
ddEEs(Ban; e, B, i Erbey ke
e g3 duz, w3 ne YaAAE THoz o
izl 2 53 ZEY g EHo=E 5k
FFH Eof A 300 pg/m3 Curtis, H.A. et al
187 € o] @ R}o}o T2EA) ARFSFEES 350 1 Hg/L(A<] 700
1< ol }o] ol o] o] o] A T 8 T=T nmol g ng (1987)(20)
Hg/L)
10 pg/m3
U555 M. :
o 2potol STt v N ‘: 5355 Foulds, D.M. et al
2SS T2 214pg Hg/L (1987)(21)
T AR
e THEFE; 2MFLFES 182g/g Adlobd Wide, C. (1986)(23)
5y o] 3}
23 2142% 10ug Hat 4 AetEA oA o FtEgolA &S 3P
e 1 § § _ . s Lauwerys, R.P. et al.
409 o] A 35}8t7] = A} Hg/m3°] 3} 7 etlar Ad G Fdo| ~H gfolA = 2T A9
- (1973)(34)
242} 80% 40ug Hl L ske] ghAs
Hg/m3o] &}
B-galactosidase, B-glucuronidase, Foa, L. et al. (1976)(35)

0.06-0.3 mg/m3
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N-acetyl-B-glucosaminidase (NAG), and
B-glucosidase?] @A 4T+ =2 A7 157
6314 o] "}?L.Xﬂ 7] %ol ?7}, Yo ﬁ:} 25 |
Saaza e B-Galactosidase =7}, @33 29 £ B2u-globulin® Buchet, J.P. et
=7} al.(1980)(39)
&5 n g al &7t W9l Verberk, M.M. et
sd21 o A9 AWML F 20umol Hg/mol o€l (A 2] 36ug/L) al.(1986)(40)
dee] FHEold AAFA, g "Wy, 18
2% ] o1 HAGHE-8d | @77 sHEY] Ay AWME2eE 5% -200 pg/L Williamson, A.M. et
Z3 5%-100-200 pg/L 1%8-103 pg/Lo]s} 1% -100 al.(1982)(41)
ug/Lo] s}
Ht AW TS 290ug/L
18 < S5 -H AR AP FEHE Levine, S.P. et
R A R e 3 -7 A9 A A al.(1982)(44)
198-371 4 A5 G243 A4
o . - _ Meyer, B.R. et
skyakol 35z A} B-glucosaminidase¥l & & 57} A1.(1984)(49)
CNSe} 417e] <3k

Roels, H. et al.(1985)(53)
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446 ... 5| 87|F HHCHY FEHAXT ™S Tt [old - ™S EIF U AL - A "ot AP
p A3tk s
L SLEAAF) F LE27N S/ EFTE CO-Hb % 1773 43 FaEd
=) _ =) =0 -Hbs= 12} of] © ; H. ]
Ao AZE I(16-95) 10-15% <90 4-5% CO-HbZFEH =2 CO-HbgolA Azl 2] Halperin, M. H. et al
A7 S (1959)(28)
McFarland, R. A. et al.
Aol £ 34 (16-25) 5-20 5% CO-Hb A1Z}5HA1 7 8 ’
ER e 6 12H A s (1944)(29)
Ray, A. M. et al.
3y e A 0, 10, 20 103} 20%CO-Hb: ©kt&-d 584 A
39] of Uy A F 20% i ° (1967)(30)
100-15 27 =% Qaro = X7Fak 5) PP\ Kne .
1059 A 0]) 0.5-100-150 A&Hor F7ld COSFor HAFuUANdANAN &35F, Groll-Knapp, E., H. et al.
/110 A Aol 0.5ml/m3el A =45 ZHA] (1972)(31)
185 9] sHa. 1] &t 0, 50, 100, Beard, R. R., G. A. et al.
175, 200 (1967)(32)
Mikulka, P., R. et al.
o] A (19- ke k3t ANHALS] AISo| A o} F FIAY S T
9 04 o(lc) 22) 0(37\]2_]'), 50(3}\]{]_) 096 E]'o fe] }' ] = ]’ oﬂ 1 }"l" e} o%i (1969)(33)
D 125(3A171) 2.98
6.64
5 900 250 10.35 ThFsh AA ALl ApEo| A o} JEglS Beard, et al.
3 12.37 ShAL ol Al k7] 5 (1970)(34)
7 50(643%) L S R. D. et al
- stewart, R. D. et al.
50ml/m3Z 55 &4 A1ZE HZCOANMAAH ATt ’
4 0, 50, 150, 250(1417H) e e A B (1970)(36)
w27 3] 5
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B s
Ju

< 2, 50, 100, 200, 500

P <20 AR E ) s E44S HolA Stewart, R. D. et al.
3 3 T &2 (Beard-Wertheim, Marquette) (1973)(35)
) A 7H5-9F 100ml/m32 2] “Hb11-13%: A% 2 3}o] &
189 o] AZedA(24-42), | < 1, 25, 50, 100, 200, 500, 8213t <k 100ml/m3 i CO-Hb11-13%: A& 22k A Stewart, R. D. et al.
e <30 ol # Zaw AFS Wolx &&; CO-Hb7F 15-20%
[ESE 1000 /0.5-24 @ 5 s wg SAEAL (1970)(36)
1-100ml/m3(11-13% CO-Hb): =4S Kol gkon,
A EE BRI WS
200ml/m3(24.8% CO-Hb): 5%, AFH &A%, kA
2ol A WaE fu
189 o] 773 A (24-42), < 1, 25, 50, 100, 200, AT Q " ) Stewart, R. D. et al.
W 1000 /=841 71 500ml/m3(22-24.5% CO-Hb): 200ml/m3e] A 1.t} 47} (1960)37)
H o= = e watol =4
1000ml/m3(31.8% CO-Hb): A 7Hsh F&, dArA 848 i
ECGHIsIZE §le, A4S &40 glAw wol ¥+=
A ZPeEg WS ok
QB 5 7)o A 3.4%¢ A 6.3%7+4 CO-Hbe] Z7bol A thaka e Wright, G., P. et al.
501 €] W3k o} 4 (17-66) 56-70 C o ’ ¢
80ml 100% /45% HAEENG A Hol LEL oo oFzhgha (1973)(38)
ml/m3(6.6% CO-Hb)oll A A ZFeH5 o] A guss Ei
26(3)/ 111(H 1) /m3(66% o AzdERA, A
104 9] A21(21-32) 6.6
/2A1 3k

Horvath, S. M. et al.
(1971)(39)
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M8 ... 51871 WHIA QUK MFES AT SO - AU BIH U
m H] T 1} 3]
123 ¥ %27, ¥l 50 / 5412 Q0B H QWL RADEAGAN TA, ANANE 9O Fodar, G. G. et al.
(1971)(40)
5 9] o e A, ) ) Hanks, T. B. et al.
_ 0-100 / 4~ %k NN AT ol Fel g e
H] %0‘31} ] ]"I ] "’]’ ] 1 ]’T [SAR= 7 (1970)<41)
4274 o] Al Bender, W. et al.
100 / 37| 7F 7 ok3l A Ao A QAR =HI X9 ok7}Fo] Ao ’
(279 &, 159 o) ] S Bl S S (1972)(42)
3%9] CO-HbZE AEEZ1E3} Hw3S u,
A =B = Eo] = ks p
s el el 100/ 84141 ; ) A 0&47% ?—??ﬂE = 71(63%9} 40%)9F FE9] 27}, Grudzinska, B. et al.
Juld o 2 Fobs) A, 18] 3 EEGOlA a-rhythmo 2 e (1963)(43)
gk
%49 ARA59l CO-HbAtole] ATA o] wolA| 8k
‘ ; _ _ Schulte, J. H. et al.
4979 9] A7 JAd(25-55) 100 / 300 <204 Ao AEA el AdgE s A 5% CO-Hboll A (1963)(44)
A WA Gl vehg o
6% CO-Hb: A5 2] ek 71X ekes 1%} 17%
CO-Hbi: A 7Heh Aolo] 9%lo] ¥]x] ehx|gh Wo McFarland, R. A. et al.
287 o] 7A7Za AF=H20-50) 700 6-11-17 7% Fofe) Wl 57 2 5 charan e
FAACE e o] A& (1973)(45)
A9 QAR BEolA ofzke] FE; fuE
QoA e 3 200 /47 %F s °ee 0O e W e Stewart, R. D. et al,
RSa=] 8 o o X T Lo il (1969)(37)
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127 2] ¢4 (21-36) 100 £Eo] QIE E, £ Bk Tl A
N o = = Anderson, E. W. et al.
AR J Ak 1Z 7153 BA = =3 ] 2 ’
QA o= Aol e, 6.4 A& o_aod WElE 9la, COxE: ol Al Q971 (53)
4 (41-60) A8 Sl o A7
A 0o o 4000 CO-Hb7} 5-10%< W) =3 7} 5 of A] Ayres, S. M. et al.
05-2% A2 Bol 7k (1965)(54)
2000 3.95+18% CO-Hbol Al 9o Feidst vuse o, =53 Chevalier. R, B. et al
w = . 1. il Py =1 y A . . .
1042 v F3 3.95+1.87 i (1066 (557
25-35%
50000 BAEId A e 71F] A Al Al 5% 4
AFEA e 267 n o o Bl s ) T
0.5-2+ CO-HbZEH¥ &3 dAHs] E
AT A e 9707 R <10 42799 AEZ2FH HAe W WA COTH & Lindgren, S. A. et al.
Ao 49 WHE e HolA 2g (1961)(57)
A& A o ;}7 N 73-93 w2HA e AEESTRTY CO-HbFFo] =& Bruin, A. de (1967)(58)
=2°0r— =
o2 el e A% © 3-8% CO-HbFEo] xF ol Fol okzh
3319 wEA % e 5A 2 W3} 20ml/m3 COE CO-Hb+1.6%, 10ml/m3 COx= Chovin, P. (1967)(59)
[S] B Ay
N CO-Hb+0.7%
20 2] M AL 13.8/841 7H8.00-16.00) &g COZRE AE CO-Hb:
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65.6/8417+(16.00-24.00)
114.4/8*1 7+(24.00-8.00)

TE A Ed A9 Ht:

H) FAAAN A 1.5%1 A 3.6%7HA4 2] CO-HbZ7}
FAR Al 4.8%01 4 6.4%7+A 2] CO-HbZ7}
U 2] 2A B0 A 9]

H] ZAR ) A 1.4%0 A 4.0%7+4 2] CO-HbZE7}
FAAl A 3.8%°l A4 7.6%7+x 2] CO-HbZ 7}

Cohen, S. I. et al.
(1971)(60)

ol
i
Do
o

B 17 #HaA 120

FAAF 3.1-3.9% CO-Hb,

Clayton, G. D. et al.

} B el 0.8-1.2% CO-Hb (1960)(61)
/8AI Y

Hbrwol a4 AE® 1gud 493 57 Hot ,
™ S _ = = ofreuter, D. H. et al.

68 9] A4 10-150/31% 817F 3.74 267 COHD) 6]
38w el A 2} 59/81% 84z AEE3 8T CO-Hbe} Hb7b A9s] =7} Ramsff%%(lgg) et al.
- Sievers, R. R, T. L et

70, ) 200 » : :
EEERRE S _}4 q;m / 05-13.1% Zogo] Qi Hh %3 2% 992, 953 A4 al.(1942)(64)
35 2413

Sievers, R. F. et al.
)(65)
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= 2220 F =EVN S/ EETE 1733 9% Fawd
169 = 8" A ¥ Ao By .
168 9] =9l 2} -/- 8 % 8% AF ARl v Curtis GH, 1951(6)
y HEETg d3 124 ¥ F 11 %= CBDY 2 o|dd skt

48 WAEEY A8l YA

Freiman and Hardy
, 1970(10)

WEE 49 e 44

%% LTW- 02pg Be/m3o] 4

235 T 229 oA 1A E BeLPT—’Fi]ﬂ-
golE 1, 2% ¥ 138 CBDE Fv¥ 1 29S CBDY
M-S Mo, 4L BeSE WeE(B3/E 01 o 7ol
agH AN

Kelleher et al.,
2001(1)

WYE Ak F3e) 89 A9

0.8ug Be/m3°] 3}
71AE FFAEL 2ug/m3e] sk

CBDE (A ZAES 44%); 71AF4
459 BeStE 143% BAFS 714

Kreiss et al,
1996(16)

TR EE e AE AGA 1%

9472 0.03ug Be/m3
A& 2 0.05pg Be/m3
7% EZEL 0.2ug Be/m3o] &t

F38 ALY BN N PPFOR Aske] BeSs)
% ]

Hel

Stanton et al.,
2006(3)

1960 o} 5-1980 =

4 g3 7 ZA A 2]
Cullen et al, 1987
59 S92 050 + 044 pg/m3 198 F&5a)/%8e 2 Hen ?24?
Z&va): 27 + 72 ug/m3 CBDZ A
A FF A 92258 A 71%, 713 a8 e g FUHETAIY EISMRI: Ward et al.,
] =7 o o-’] o mo 7/7 y
e B 1.26; 959418 FZHCI: 1.12-1.42) 1992(32)
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Pero, RW.;
(1982).(20)
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Hogstedt, B.; et al
(1983)(21)
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Andersson, H.C.; et al.
(1980)(22)
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Nordenson, I.; Beckman, L.
(1984)(23)
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Maki-Paakkanen, J.; et al.
(1991)(24)

189 A1

4 7 o] 4]

Hansteen, I.L.; et al.
(1984)(25)

A3 Eorey A3

267 2 A}

Meretoja, T. (1977)
Meretoja, T.
(1978)(27)

~EE/H AFs go] e

A4, 9000 ) o} 42414

Hemminki, K

(1980)(31)

Gobba, F et al. (1991)(51)
Gobba, F et al. (1993)(52)
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- -/- WEE o 28] McNally, 1937(5)
1o g2 A 12413F solog 93 AJH vee = B ; 1965(6)
o] . 9o SRR g e et = = rowning,
c ¢ /4,000-13,000ppm = d % g
e 2w d Nejo] @Ae pasth 1 ure] FHe] mEal Qe wa 28 | Henson 1960
/1,200-8,000ppm ‘ ,
oo 223} -/300ppm HErL o] &% Z2XRENAAN YEG F5 Henson, 1960(7)
Zgolit B30l e obrd mavt glglort oYl FEE HEd
298 BAL 222} ~/400-10,000ppm Fel e e 19 5 * McAllister, 1954(8)
EE2 A9AH
_ Kingsley and
e 224 -/200-375 ppm A e AREE T8 )
Hirsch (1955)(9)
45 %9 =33 HBAL7]A " wEee 543 AXsE FE5I Aok T, Hul, oxHF
e 20%-/1330 mg/m3 e 7 NIOSH ,1990(13)




O =

Folld - flEd w7 L M2
3 Atel - 3HY Wt @7

4 —_

Sl

g N My o
BE & = 2 @
R £alsa 5 =
Hs W = /rlw 88 S =
wel = 2 |2 E|E & =i 2
= m ] %A % © w m 23 - =)
= = -2 == s = . < g g
- z T g S 83
.VM m = w =
5 g z
— 9D
T
i ﬂ
x|V . - -
| =<0 .0 N .
= |7 i G L
= | % 2 |x AL O o
T | £y Sk | N3
X ay g | T ol o o
i o oy o e i Ao
mJ gl < 0| = ol o T 3n e o 7o
oM OF — of B _zT.c — ,.zf_v “| ) oy o#u
o M — o |E° X A< ) Wy
Bl 8 2|3 » o G DR
& E o &= E wE T gon 0N
folop | Xo L N T O B o o
o | ki —~ By |y o H | = 2y o
w| 4 ° = 20N = o_;ﬂTlmﬁ
uo%mmmm\f | = s g o B ~a
~ | o o _
S| F| I = Ho | X = 2 %
o A G ﬂw Zr £ ™ ﬁ g Lm el N
o MR | gE N # o | e uy
H = ~ Q ~ ﬂm o M O o w | o T I
) " ~ —_— \
o | B Sk REY S | i
= o X n T S = WL i) |
o o W " | do B No T | ] M Gy
3| Y S wE | E 2
B ) > X Swm T
o ~ %o ~ Mo o o= X W
X = H ~ NS RO R
r - NI ur o W
N T No P No 0 e RSN
g} o _ o~ E oT_
= IS4 Wl .mmn ur ¥ ~ To - w T
N < + | B G o R
o = 4 |F° s PR X
— ™ X oY o al "o o o
0 T 9 o 5
o~ e t =y RO =
R i 4
[32] i ‘A‘.ﬂ
£ -
Y N
g }
&< |4 B | o 2 B M
IR E |® TE
™ B B B 2 =) " O
h E ~ m & m 2 H o =}
N oo S £ = |3 K T -
= ¥ g s & 8 S — T
W N g ~ I e} ol % .= £
2o o N o B | N M —
Wl T2 i , pl T3
B [T & | | i Bo= %
' S " o ) D
I — e ,VL i
B = > o T
o s < 3
mJ W 3
L.
K ~
N
I g i ¥ B 3 mc
3 T I %o ) 3
% fo o i P
N E o + M o ) up
z |z =" ; T
| = o ~ | e ol o Mo
) o 2 T 0 T | Ao
| w = = W m | B
H ._urr Sel Y = = . = A
pl By ) P~
< A = — ~ o
o Ao = ) o) 2o
B N - 5 P H
° = z =
W = <M M ME e
= i
=




njr
o+

459 .o

N
o &
=
aly
12
mwn
06(2\ -~ _
&z z 8 ) o
5 S g 5§ 8 g 2
= R9 LA P N
=] B = 5 o =
- 2 g ,mw m% )
2 ;hum N = 5 2 - &
X U,Z'ﬂ:: n.m M W@ mmb
N ST a o < 5
w,ml oF o D ,m_ﬂHMf] S wm
ui_ﬂﬂ@ @E;o = 22
o ]UrmL = iT.c o JI x
o W = ol = o HoH = s X
A ﬂﬂ% #@HJ ) = T
™ g " oy K ~ £ r I _
= | o XAo; N ~ o] = = N <
H o g T X XY ~ = 320 o X
Wz e ﬂ%gno aaﬁ@ 3 1&.2@
= = T OO el = = = 2 o = Jp N o u”.o ﬂw Wo X
a,@ %meﬁﬂmﬂmﬂwﬂwoﬂg . %me
25 L&;;%mz fﬂfmmf % e PR s
?e%lJﬂr}Lywﬂgﬂﬂ = . Nmoldﬁ
o) 4| ;Mu %o bl o)) Mo 4 ol 41 N W o © © = T - of
# T X e | R X
A% . Bt ol & = H M# &ﬂyuu_. uﬂn.tuq %0 ﬁg]ﬂ'ﬁ&zﬂwrm_.c],_
Wn]]]ﬁﬂ.xﬁ@fuaz o memoqlmT ,A__%d
s 2 < ,,Ho_,r ~ | pal Ll; ,o;
Wfﬂo%s,ut Ae_lﬂyu%mw % N M,owzﬂiﬁu
@;WLA;_‘LA hu_l«o,_t}hjl7‘_iﬂlun_tu7uinmol
o 2o A LN of B A A T 5T SO W
3 a oMo Mo D Nlo o T 5 A N ok o= TGS ~ F o wJ
ﬂé E%P@Hnonﬁgorf G, xu%xﬂoﬂ‘é?
o Y i Hhﬂomﬂ}ﬁoﬁﬁh%i@ﬂrmﬂ%%ﬂl
! Ho = il ) Njo =) _ o a & il N |~ S 5
| R ~ = | ™ —_ JIL UEH‘.L\I\/_EE Al
— o B - X wr X Pl R . :oL o L:f
EEWU&U 94?ﬂﬂmwvﬂ§ﬂhiﬁiui
T 2 Hw‘ol %%J%mww %Mahuouuwfﬁmm%@
ﬂiqhv iawfﬁf; Al T T oo
= w%o — I u.x,ﬂm: g ﬁua,}ﬁﬂm,
N ;,,i ww%ww ﬁ,aumﬂ, i,nmdnowm?
%%Elg W&MJ Mﬁuﬁﬂ i efa_%wﬂ
s FCE R X T do o | % = Uit i N
X mo_sm.b ~ 7o Ao-u ﬂlill 2o
T i 5 o h
bRz = rETR
) i = ,|o - ]1
1.7. 2 X R QL Eowuo&
e g = s s
B 00 T = OIETVLW@
A = By pgaMi 7
CEaT : 2 1r |FFrd
Woo&auu m3 m o Wmﬂ
.,I.ﬁo :.Lo Wmm ~ % ﬂmu
mﬂmﬂo s S - < m
Eq_ﬁa =iy N — I
o) L g o S | -
LrEE s g .| 8 § 7 E
ﬂﬂqmm 8 8 - g S R
A Lo// S S & = = @ o#]n
w2 S =i ,40 & 5 %m Lo,M
i ﬂ.LMM FL/LHQ 3HLM 9/n Eeﬂu_g
oo % 8 = W W &
< &= AR .
e ] ® s = -
© 8 url ,,moom,
o 4 3 .Eu/nm
Y - o =
Ho dﬂ |
]mL,mo R0 o
X ) I X% X [
\.k;._n_mol Ho n EO o .Wu J
oS 4n o)) X m‘, 5 Mo K 1m
= T e 7 X ~ Mo o 1
o AR < R o
mwmmzoi ce e ol = = H) mo
wewm mﬂ;& o = s ;T
o gy J S X s
2aF ¥ A T T 5
a 10 MﬂL ]ﬁ
Cle zT Z..# ~ k3 W
N A._Mﬂ Ma:L
Mﬂ T Ll\mo .
= RS A‘_Mﬂ
n_Nu o 1WO7 L.,\mo
= ™ N
~N i mo%
i i
W o
7




Lucchini, 1999(29)

1999
(30)

Gibbs,
Myers.2003a,

b(31)(32)

o]
i

o

=z
AL

o w4 AAT 5

ol

il
o
oy

~

No

=
i

Hl =

)

3

FAE AGolA vol 7k Fhgtel e
o] HAEJA F93F xo]7}

e

AATZAe}E hz Aol ol (Santa Ana)w§ 5
AL o] -7 9F SEAMS

Pl
i

Rolg - I 7t 3L AR - BRI 8o e

t

S|
Mn/m3°ll A 1987 0.24

<
-/EF=24L 1981 1.60 mg

0.15¢14 0.26 mg Mn/m32.&

TA o= 017914 0.055 mg

3

3

AL

4

Mn/m32. 2

& 0.066 mg Mn/m3

]

(=]
-/0.82+1.04 mg/m3

i

=
=

/%

)l

.
G

LT
B 2
zjgbe] w7k A
S22 5899

3L

=T O]—

=]

Bast-Pettersen,
2004(33)

st =% 0.036

7} 78

5

7

#4

Apolel) Aol

of gk g3t

=
il o

V3
mg Mn/m3(

4

o~
-

=

F94 9#10.036 mg Mn/m3

L2729k T 1007




njr
o+

461 ...

& —~
S =
S o 2
T ESa 2 |2
© e} . N
8 2 = 5 g %
7§23 88 S |2 cl
B 57 =28 | % £ _| -8 i
s b= A £ |3 AN 8 O
m o 2] @ ] S R n I
g s | "8 e
£ |8 X 5 X
— W (o)}
~ M m ] —
! I~ _ = 5
0 = 0o
w i o i 2y 3
-y X
_ﬁ ol = s Ho ﬂm w7 o % o
| N A ~
L% S DN E S B o i
mOl@u,Wﬂ < oo 7 | | 2 o,oro@ﬁdu
s Jtas & - IE% I
oW @ s R Ty |oF%
=T A = <
i b | B oz RV SR
X = 3 <n W o= = o s W © KO KA
duf? =5 =5 = BE 2%
o X Mo w™ B iy _;w " 2 i Ho T o5
w T d]?%} S MRS
;L%;E ]o,m.l N i oo W E T
Eou_hyﬂo = . H & |E iﬁd
=0 N H oy PM o S ok - . S A
BER B EE R ® o |® S
2 B 5 o~ N o . p WoE
Ty T %ﬂ@?toﬁ EVE
T o L,# o zuo ol | 2 plr o M oy T =
=L I T R S g
== e s _ﬁm S i o ol T o eﬁ
~ = A ~ N .
IO MM = & oo o 9T I L=y o g W
Mo 8% 4 o |z | oy Wk -
i P ™
i o) NV W = i 3 Ho 7 ™ o
W B i L U oy
= (e =) o = RE o | =
m EE o W i m N %@ T P
Mo o =T | T of @ o, U o |® & TN
A 1%32. A ' 9 = d
= ¥ , T W N 7 o
A g mﬂ%ﬂrL = |4 = Jo d T =
: X Y 17& | e o M _ﬂ
= do R ® | N AR Wwoa W
~ = Mo < X o
o mf M oY
<y T
&
—~ g ~
~ = a
oo = L)
L % No o0 ~ B —~
i T X g 5 8 !
— 2 SIS ul |
2 m S ! 3 @ <
< 2 S| s 2| 72
jus > = =~ 2
o o it M S m
B % 2w Sz
—~ & | M
T H -
B M g
B MM
JFL Ho Q =
- = | % X M
o % o M| & =
R oy wm = o B
o Gy % i o
o) = Ao = o o~
o o - = X ™ X
© i = % Ho T M
[ moomel T o o mJ
o & do S
5 T e
o O ™o
~ 3




- S187|1F oY [FeiUxt M

b olddd oldd 5

A

Agl Q5 5 AdF= ARAF 37 FaER
obe) % cthElel w¥elo] Y 5% 1139 % 1070 %4 Bl E 7]751970-1973 Angelini el al.

1139 9] 8} k) (8.9%) 30699 3 F 11390] o}dd HAEEZ 3 1975(11)
s o] 25%

g 3ol

{

T

)
i
—
w
©
of.
lo

(FEA A)

139985 0% o] ¥4

H2E 717k WA A &g Bonnevie 1939(12)
32k
50013394 _'51]—X]— 10% 49%7]_ oo}:/g Eﬂf:E. 712}1 UgAIE]X] ?JS-% e Q‘X]‘FEO] ?_‘é]% Calas et al
= (o} 90l : HAEE g 1978(13)
=o Fxlo] 9= 2069 9] A} ~ .
bz thelol 7ol gl gasa e | 00T 4?10]] oc}:éa(j .9%)) BB 71711969-1975 Eberhar(tm‘fer 1o
, 2057 = 67 o] ¥A3(2.9% 14
2057 o] #=zp
Ebner and
5% 2004 % 8ol %A
el Aol Qi 2008 ] A <qu o) ”(4(;) P HaE 712k BARA S Lindemayr,
£ ] 0 1977(15)
1% H2E 7]7+1977-1983
wol % Wz o EX)
1114 e] A (A E A e 11148 % 0ol %A QA o AR RS A Enders 1986(16)
19 BB 7]3k1977-1983
(¢
1487 o] 3=} (A A 2o 14875 0ol A b A e o g
S =n

AR AES 333

Enders 1986(16)




463 ... BE
) 1% B AE 7]7H1977-1983
1919 9] 3=} ’ 19198 % 19o] %4 (05%) i ) ]
(BAHA %) ANEGAEA B Ao A @
H~E 7]71992-6/2005
1% e =rny g2 fFuon
11197 o] 3k} (mpA o)} - EE 42 npddoy Fr IVDK 2005(17)
g o) 190l dd o et
10007 9] =} o 1.9%7} %4 HAE 77k gAEA 28 Malten 1969(18)
T (£e)18 99) T e e o
05%

thjol] Aol U=

10078 ] =t

100 % 1078 o] ¥7d(10%)

Malten et al.
1973(19)

1969 o =424

2st sl

1297 9] s}eb=}

1969 % 1578 °] ¥4 (7.7%)

H2E 7]3H1960-1962

12975 1078 0] ¥73(7.8%)

H2=E 7]1k1960-1962

Meneghini
et al.
1963(20)

ERERRES

80%8 % 3% o] %73 (3.8%)

H2=E 7]2k1960-1962

T8E 9ol ¥4 (11.7%)

H2~E 7]7F1960-1962

Meneghini
et al. 1963(20)




464 ... B187|F LY QAR 4

ox
ok!

I o) - e W o i R B

v g A E

‘,
o

A E A g

569 % 578l ¥4 (8.9%)

B 2~
o] K- T;_&‘] ;}-04 = 1™ o] 2kAl(1.49
70 ] ] _,-,—9]— - tlzl' 70 AR 1 o ] e} o(l 4/0) = 7] 71'1'51960*1962
5678 ©] dlejt]Zfol gk H2~E 7]3k1960-1962

Meneghini et al.
1963(20)

ERERICE

43985 1] ¥4 (2.3%)

H2E 7]7H1960-1962

TR oA 2R EHE 519 9]
. Li; ° 518 % 31o] ¥4(5.9%) B2~ E 717K1960-1962
e Aredel Al ek 459 o)
o ¢ 45 % 39 0] A (6.7%) B2 7] 71:1960-1962 .
azat Meneghini et al.

1963(20)

2% Morieatry et al.
536 2] 3hA 536WF 1ol 44(0.2%) H2E 7]3H1976
i ' EERIED)) 97 18el 9R02% ] 1978(21)
7079 o] g} 2% 7078 % 3ol A H2E 7]3k1970 Pambor 1971(22)
T (BN e o -
B} 5% _ Rudzki and Grzywa
v [ya = Ne: <) o] 3} = 0w ok A) AE 7k WA= oo
ol 3 IH<de] 9399 3} (A A S 93 % 0ol ¥4 H] 7] JA = A ¢ 1975(23)
Rudzki and
6007 9] 7} o 3.6%7F 4 EESHEC B
T G4 vha o e 9/1967-1/1970 emenssa
(4 wpag) /1967-1/ 1970(24)
59 Rudzki and
105778 ] 3k=h (H}H]Oa]) 10578 % 329% o] ¥4(3.0%) H2E 7|7k BAIE A &5 Kleniewska

1971(25)




465 ...

4

Ju

31059 ¢ 27t

10%

31056% 2697 °] ¥4 (8.7%)

H2E 7]311956-1965

Scarpa and Ferrea

(e}= = 99]) 1966(26)
obddel #3 B APES JAF, 24AMTE
0, d Q&) O s3] OFA] © () N i
3799 B4 > 3T F 627 0] 4 (84%) A Geel WS A AR Schultheiss
(FEA A F7FR 11799 oFg whgak A3 oFg whgo] 1959(27)
HEH A 28% ] =T vhgo] #Ey

1000%8 ¢ &4

HAIHA

32%7F ¥4

HXAE 7|7+

:8/1970-12/1971

100078 ¢ &4

PAEA

1.9%7F 44

H2E 717k

5/1976-1/1979

Schwarz and
Gorrmann Luckerath
1982(28)

15297 of 4t

10%

(BAHA e

15297 & 154 ©]
%73(10.1%)

H2~E 7]3H1933-4/1935

Zundel 1936(29)




*BHd g Et

P A=Y

N
Ho

%0

oc
.nlAAW — % —~
7 NN = 3 |z e
8 <3 | Tz |£8|%:
e m 2 m H, & s m %
E g =
=
LR
~e R )
135y 1 |3
Q BH
= Mw - ™ Wy ~
0 o o _— .ﬁ e
Sy W %o "
Mgz & it
T o = B o
23z & |z |z
W Me & Mm %0 o8
o — —
= o) o or N
o &o Mm W Nlo _ ~ H W
50| T" N 8P o - ™
Het-dsl T |Te| @
r I o X
o o il L
S R I
O#E iy 1D|,._y LE ,W.WM E.#Wy ﬂw,_
s JH = e ﬁ i T
™ 51 JJo - 5
T AW - o
A om S M &
W T oo o
3 A Yo M
= HAF T ob _ﬂm
EnmT __
B B N 1
—_
o B = _ S )
o o Jp
& Mo w
z b wn g
o N
W g E | B
Q -
Ml 2o T W g
Al 0 & b = S g
~ o m T Ow ol N =
- | 0
o - w Mo S ¥
Ao o = N
W25 T _
! 3 )
A ¥ | %2
L0 N
, o 8
> T O3
-~
_,AO
- o .
B % i Mo %
o o R i o
% < Bl %o o3
i ! o i Ho il
JL = fw =
X o = ~
é.a iy ﬂl
A =




njr
o+

467 ...

a sdE

=} ) .
m m N~ =3 —
B E | = 23 g <]
BEig ~ | % Es 5 |gizss
] mm m = — W 0 & ~ 5 2 % 2 —
L o)) < ~ W © 7 8 & & =
) I I N = e |f2E3sS
Q o 9] w [@p} n = 1% < L T \s)
o ) < — v @ > 5 2 o
_ — 4 s S U n
= | §|S g EEEE
= M O 5§ =73 LB
28 &2 2
~ R2) A
— 0
7o) o)
M o et y o
= . o}/ B
it N o o ! T el
T I I S o | B = P
o SR L L i~ 7 o = F e
T ™ < i R
— Ho XE ﬂ_orL :.L %o =
w B o | W o | R
|y w ’ T4 Jo B NS
<) N = X .
i ol [y S ™ o n mr w g M
W | 5 _ T N
g Sy ™ - H
" |0 = P e Nd = M Moo
o wjr X NCH ol < — M
78 I PR i - J
go| T i Nr |2 | ® T o |M | R
| ‘.: B ;ﬁl H ~X oR NN me )
~o J E#E =) ~, 0 ILO ﬂvNH
Zo| X T o — do|” o) ™ <0 | Moo
| = % el sl ik o %0 ﬂ _ T A Ho MY
el i B o | < == o |B -
e — "G T 1 ﬂW s 110 V
TOX E&%m«ﬂlﬂmm Ai% mﬂn,.ucd =
ol ﬂl O# Urﬂ T X ot = Oﬁ OW ) _.m E_ ,ﬂu
= | e lﬁaﬂoﬁ = m & Ho
Tk EZETI e 2 g
o g < BN o N o © T No
S oz 22 m ma = W
h 4r = o = S "
Njo m s ™ N — S
= =t " o B m
B o W o OV e a2
</ — B <0 X
N o U
T o K = o ia T OED
A IS s e 2
% &7 o |E E 4
3% o) o = % o]
N & =
H .
pE IS
i 2| S
; N
~ ,:.FL M 3= 5e)
= & 3 s w £
=~ . J ab
™ g ) g
Ao o 0 ©
A R e =
< w <
I — !
AR ®o :L mﬁ pl
| Ho o TR o
In T T = d o
o mu ™~ Wru,_u N ECY o =
7 ol _ < N ™oy =
:ﬂ L I K B M ~ o
N ) Mo Bo Wol K| X B
i an o H| w o o w X
Mﬂ o % e o »Q JL j.L
M| m | OV N - o W o by it
0
S IS il o T - e
= =) ol
5o = ] i
— o o
<]




468 ... 5|87|F MY FElAXT MHES et [old - ot % M3l - Bl "o A
F BH2dE Jinjol=
T 9l Aol Plant 00 % 118e 1A A89sd Ahels A% $ho we
Aol A 1509, Plant Bell A -/ 0.5 mg/m3 SGAGNA 05 ma/m3s %3} Sprince, 1984(13)
= 5 mg/m3<
1408 9] 225 i &
w o] E 2wl - 5
SENA T4l e =& HAEAULE F 348 o] STFFH), Fischbein et al, 1992
Zhafe]l AR 9] 41 9 -/- . N
2z WAL e o] (41 F 139), #H 7S o4l F 239%)S By (14)
o] L2 x}7 ANEA -8 JEE S AGst =reo 8AH
Eji:?ﬂ 7]']#0]5 ELEX} 25/0.1401]/\1 16 4% ] }}ﬂﬂ e} EJ‘“‘: BRI S o ] ° -
Zhafel =7 #A. AFdd F 1670] B AGGAR] F5 X-rayE E 3 | Auchincloss,1992(15)
4273 mgcobalt/m3 L
H 7% ¥stE B
AA HJAF T =AM E HA AES ANF S 50F 4712 Coates <
Watson®] A& 6) T35 TULE A A =58 54 & F
_ _ ) Demedts et al.1984
W7le] thololRt AmlF -/~ Hauwolzl T4 waA AA-AR, PAATA S5 59 Had, (16)
H 752 B4R sHPY. 4S AMSA Fdel HEok sk,
7 %18
Ak A3 w7} A H3] ZHE =% Z2Z27) 4.148] =t}
lme] e wEwE Jol AF =T S Aol 13| °ﬂ_§ »i}}lllﬂ =1k
QA 22 HAgle / Hugoh o' IPE Z22E ojitstge =EHrka A5 349 Roto,1980
ke B . , AT /T - =
#18e] 0.1 mg/m3°|3} x| A IHRE w=FH TEZA7) b (17)
S5 A | g 13} & —4&_ | == }7} 5wl




njr
o+

469 ...

S
w < —
ol m 4 —
— ~ ©
o 3 5 | Sg
+ — 1) Ko}
° Q L2 T 5
N =~ S0 )
3 | 2% = 2
) R=] = — ) x
& g 5 2
=
o = _
— ; T
T “ w ) ~ |F
) l E -
S e of & | m % ™ %o &S w
TSR n o (- — @ T
o R N . 0
L v | E B ® !
A oh o R wm OB | Jn N R
i R o B x| 5 A w ®X
w T E T A I Lw T T
S e = No ’ o | o ~ N X raliva
0| © Lﬂo}iﬂ | . S —~ o Rm
— Av,y N N - ol ﬂ_/l 3 ™~ = Cl ™ = o#ﬂ
Bo SN o] —~ < N do ) > on No W <
CEEA R L i A e
o - <3 oo ™ N K o —_ OF o ol i
o i gt o| BV o N o N pk 7 TN
ﬂo%iy]%ut 17r1r..v ,.,ﬂmﬂi(anmoﬂﬂ
| H Ai yﬁzoVLuMcT ,,,Eov)uruylﬁ e
.. %,.E =K [~ M..; < T E EJ_ ~ wlA_l ﬂW D ,HA_I A
e H " Ml O A ~ do A 4r o R N iy o < TR o
iiﬂzﬂohﬂﬁ%aﬁ ol_oomwurmﬁlmpmﬁuaﬁﬂ
= ! ; .. 0 TP G — To o o)
..m@;wﬂﬁw T f&q%@@@ﬂw
e w XX RO R 0 R ) o = ® Wre
,Ho@\rm\ N ,o|5w ymwg%ﬂﬁﬂo.ﬁhm
o X~ = — o T X ~
g = S T il I mﬁ%wﬁ}
e dem 7R A w R ﬂﬁﬁ
— o = - < —~
LM; W ! E A= = o WX =
~E sl iF T T%
= 2 E) E X 8 Sl
A E | o
= 2 o Ko XN
= & |8E i
N e ;MT =
A _ (K
ML H A g =
| LS
H & % i m % axm e
N — = — 0
Ho % U< M = g n ° W
N ﬁi%u 2z 2 Mo
N~ _ 2 I £ g o} =
H < T © 2 R £ mo= X
= S @ o= N S @ 2 T N = o
YT ET T = £ |E 5 i 4
= S qm kX 5 8 lo = ;Mﬁ T R
~ ﬂmvm .&mmw>+ oY
W »e EE B EId e o 2EwE
H HE S o ?mmmi4 Joﬂiﬂ
Mox S g = S Ed S g o
= TR N = b1 N
T T < - O-H )
e % = 3 ) H =
B 1= !
2 |0 & wE ©
o X (= <f o f e
7o o = . g i o gyl
4 B o & ER T3
S ) E o m
o
A =] op o
H - w
A o F &
7 W
g z0 o 3
~ T = T - w
E NFE o X 3.2 .
i S < o 70 W WX
A T % S| =% E ) Mo
Y 4 Z pul - " & T m ™ g
i~ ® o "L S
o ~ ,nmm/w nlAr 50 _ﬁ
= o N =
& nom T
N N
=




470 ... 3|87|= MY

0%

P ARl - BAE g7t A

NABZAE, 24718 AN Y, B At AAk wFE s
5678 o] A . izt Abolol]l Fefgk tol7t gl cherry et al.
28-173 ml/m3°) =% _ s - ; -
o) =369 AN S AR Aot A dE(EE, SAH 92, FaA 1983(28)
2)7F g5 IR RE w50 Adte] g
L 97-236 ml/m3°ll =3 A Y AL, G, Auubg B3y wgo A =)
mo] o 1 B A B A
oEe S waE wEGE A2 61 BAE Abolel feld Hol7t 9 Fash et al. 1919
p Ezzda
=E 22T F E=EI/ =EEE A 9% R
0-240 ppmell =F¥ ZL2AENA 9 A A7 S-S
=& 223 -/80-240 ppm, 20-70 ppm | R FPA(I &2, &3Pl Al ol), 20-70 ppmel =F¥ <27 A & | Challen, 1958(1)
Az $4E B
63 o] =k 1-43/10-20 ppm

25 %= Fbe] MidisiA

Bomski H, 1967(2)
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09 =3 AeA] 0 1,000ppm(1A]17E), 2,500ppm(1E)

o (3f¢]) AFTCA7|l, 197d) R oo AZRAH(SF, 2014d) 1+ &4 &
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o (Fl, 2010) 9g7] A2 ARt 7k 24 BA0104)
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B AY FA=Z'E AAEHE B9 vE A=A

1. &8 2 =XH&30d 7€ H&, A& 55% 4 &)

D =271 A 2 A uS-(dd )

= [ 2AME x i) + ZIEHHE + |AEE + {(FA 3] x

M) ) x EdEol HE8H 247I1HE0A) x {=anirdA AR
T/AA AAMN = AR AR S (a7, e
z 9D}

1 1,624,882,5641 9

2) 2] A B FAaE] S (dEa )
= [(702 2AHE x ) + 71EHE + dARE + {(FA 3] x
M) x 2l 484 %’%717}(3&4) Hox (=R AR5/
A AN = Dodn] AAH S (a7, 2edn] g}

210,104,622

Zi

~

3) HEH 8l BET AFH (A}
= UIFEE UG ¢ (ARE NS x BAE] HER BAHIIHE0N)

: 51,346,406

4) AHAAE B 87 5 HenlS(dEah
= AFAAE B 87 B AR x @/leo]l H8E 24717130
)

1 1,267,623,500¢
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186 ... 51871Z WHUY |olIxt HHS I3 Sl - ABY W

Mzlg - BH‘E 87t e

H] & " =9 B/c

ratio

104 ¥ 91,230,065,586 ¥ 174,496,912,007 ¥ 83,266,846,421 191

304 ¥ 140,998,744,188 ¥ 398,065,578,596 ¥ 257,066,834,408 2.82

o W 200,322,703,590 W 664,558,056,851 W 464,235,353,261 3.32

0 A9y Aewe wed AN BAN Bk Ave bt 2

o delg 55% A&

H g A =L B/C

ratio

104 W 87,247,895,921 ¥ 124,455,132,418 ¥ 37,207,236,496 143

304 W 118,333,138,438 W 235,287,343,338 W 116,954,204,899 1.99

o W 133,117,103,296 W 288,064,203,455 W 154,947,100,159 2.16

o WAL 3% A&

0 e cuel we

ratio

104 W 91,230,065,586 W 138,670,967,843 W 47,440,902,257 1.52

304 ¥ 140,998,744,188 ¥ 316,338,773,072 ¥ 175,340,028,883 2.24

o W 200,322,703,590 W 528,117,706,335 W 327,795,002,745 2.64

[) HCFC-1230] See)o) 42
e 28

= ARE Ao ARAE-AA BoF A
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o Belg 55% A4
S EE =T p/e
ratio
104 ¥ 87,354,150,660 W 156,608,384,784 W 69,254,234,124 1.79
304 ¥ 118,555,480,235 ¥ 296,074,336,866 ¥ 177,518,856,630 2.50
o W 133,376,300,135 W 362,486,212,828 W 229,109,912,693 272
o WAL 3% A%
oF g = be
ratio
10 W 91,346,247,501 W 174,496,912,007 W 83,150,664,506 191
30 W 141,238,994,765 ¥ 398,065,578,596 W 256,826,583,832 2.82
o ¥ 200,710,843,249 ¥ 664,558,056,851 W 463,847,213,602 3.31
0 498 A 1@ AR AR Bk Aske test 28
o @l& 55% H&
R 2o cuel we
ratio
104 W 87,354,150,660 W 124,455,132,418 W 37,100,981,758 142
304 ¥ 118,555,480,235 W 235,287,343,338 W 116,731,863,102 1.98
o ¥ 133,376,300,135 W 288,064,203,455 W 154,687,903,320 2.16
o WG 3% A8




188 ... 3187IZ MUY SRt HHS I3 Sl - VY W X MY - ZHY W} @7

ne Ao el we

ratio

108 | % 91,346247,501 | ¥ 138,670,967,843 | W 477324720342 | 152
300 | % 141,238994765 | W 316,338,773,072 | W 175099778307 | 2.24
97| W 200710843249 | % 528117,706,335 | % 327,406,863,085 | 2.63

O] ARSIA- A A H7F A3 B/C ratio’} 1S 9+

Ang Boln U

o0 o] A3}FA|(HCFC-123)o] #e|= WA wE 4|9 #Helo] ngx
) Ath= AS o3t
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A3 -AA BT A3
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[0 12-"HE==

18 55% A&

glo
=

(@]

B/C
ratio

3.25
3.99
4.37

ol

=N
<K

¥ 851,413,825,162

ol
ol

¥ 378,830,942,559 | ¥ 1,230,244,767,721

¥ 594,065,200,249 | # 2,372,108,188,808 | # 1,778,042,988,559
¥ 678,316,040,848 | ¥ 2,967,524,150,775 | # 2,289,208,109,927

104
30

o7
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_ _ B/C
bl Ho =Ho .
ratio
104 W 391,658,570,523 | ¥ 1,359,255,424,584 ¥ 967,596,854,061 347
304 W 567,054,481,311 | ¥ 3,123,255,887,145 | # 2,556,201,405,834 551
g3 W 784,637,245,629 | ¥ 5,311,540,067,659 | ¥ 4,526,902,822,030 6.77
O A Aol neld A 244 B7he] dihs oga 2¢
o aQl& 55% A&
ug wo ame| V€
ratio
104 W 378,830,942,559 | ¥ 1,007,341,875,031 # 628,510,932,472 2.66
304 ¥ 594,065,200,249 | ¥ 1,942,315,849,159 | ¥ 1,348,250,648,910 3.27
g ¥ 678,316,040,848 | ¥ 2,429,850,888,761 | ¥ 1,751,534,847,914 3.58
o Tel& 3% 4%
_ _ B/C
bl 8 Hol aHo |
ratio
o4 % 391,658,570,523 | ¥ 1,112,977,631,746 # 721,319,061,223 2.84
304 W 567,054,481,311 | ¥ 2,557,366,244,594 | ¥ 1,990,311,763,283 451
g W 784,637,245,629 | ¥ 4,349,164,386,993 | ¥ 3,564,527,141,364 5.54
(1 A8l 4414 37k A% B/C ratio’h 14 W A9E ol 9%
o o 12-fE22x 2o #Au|4F WA uE iAo HYo] HlEH T

Aatks A o
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