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2}

@ @7 w24 AA¢) 1A
® A7 w24 2
@ A gF By A= 7 2 Yo
® 439 Adl %

2E o TEEANE Febe des 2 fevetet vsg A et
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o] TEHEE T
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I1I. A2}

1. 249 54

gelgelu il e @% =adelA 2L @t AAZA 23-, 24-,
25-, 2-6, 34-, 35-2 oA e oA} o T2 ALEHE HHE
Sl 24 25-, 26~ o|HAA} TR FEHE UL}
uidA o] Bl 121.18/H W= 1.0, 32 g4 212594 226%

AololH el =4 @

7t EA Aa

(2) ol

ar,ar—Dimethylbenzenamine, Dimethylaniline, Dimethylphenylamine,
Ammodimethylbenzene.
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(4) 8oty =

A ] elnxer(e} ] F A7 Z2Fe FHehe g EA ofv
w7(eb HEr[e] A met 23-ye oAl 24-t o Dopu| el
25-tedolul Al 26-g e Lol eyl 34-t e Lol el 35-T) v
ot ozl el o] A A7 ik,

NH,

(5) CAS =
1300-73-8

6) =+

Al d 249 dA(F7|ZA =EHW 2O )

(7) AA

3 HAL

Al

- 13 -



i}, 239, sutd S5

oldFA G I THAEA mEtA ==, SFH S ke Aol B
.

(1) O 2o}r| =Wl A( mixed 2,4-, 2,5-, 2,6-isomers)

<3 1-1> 24-, 24-, 26- Yol wlzl 2| Z23Ed £4

A 121.18

= 212 T -2% T

=7t < 1 mm Hg 20 T)
7 Bk 4.2 (air = 1}

H| Z 0.97-0.99 (water = 1}

3= 29 # o ==

A s

1.00x10+12 molecules/ce (n air

Octanol/water

partifion coefficient

log Kow: 1.84 (estimated)

12k 3%.7 T
ZupA 1.5 % 458 (in ar)
A ER e AbsbA e AEEHA Hh
Clare 0
-2 AE =4, 744 fume HA4
A Z} A water spray, carbon dioxid foam, powder

A& (conversion factors)

(25 T, 760 torr)

1 ppm = 495 mg/m’, 1 mg/m’ = 0.202 ppm

- 14 -




(2) 2,3-t M & o} o] .o Wl A

<X 1-2> 23-gu ot cdld o] E et EA

A CiHiN
A= 121.8
AR B A A
= 2215 T ( 760 mm Hg)
== <-15 T
M= 09931 € 20 T}
He Al pKa = 470 ( 25 T)
== =2 ether, carbon tetrachlorided] 2 =&
=7\ 75%10-2 mm Hg (25 T)
ek 97C
A~} A dry chemical, foam, carbon dioxide, or water spray
A 2] ARt L.00*10+12 molecules/cc (in air)
i Lower explosive limit in air 15%¢ by val
v gforst B2 hypochlorife salts, solufions
Clar e 0
Az} v Llarcy
PP A4 AtEbES T dorther irrtants @b toxdc gasess
ALrg

- 15 -



(3) 24-tH|E o}n| =l Al

<F 1-3> 24-Yrldotn A of Z2(3ey £
A CeHitIN
A 121.8
A el EalE &4
B3 214 C ( 760 mm Hg)
== < -143 T
R 0.9723 ( 20 C)
=] A= pKa = 483 (25 )
d=-2 ether, benzene, 29 =% &HF, F7| &1
=
oA ==
EHAE 36.75 dyne/cm (25 T)
7% 0.133 mm Hg (25 T)

octanol/water partifion coefficient

logc Kow = 168 af pH of 75

A~ 2} A water spray, dry chemical, foam, or COZ
A M= L.OD*10+12 molecules/ce Gn air)
lacae? 0
S e Lower explosive limit in airt 1.526 by ol
Az} i ey
B 4tE dEI S v W T 54 Ee wET

- 16 -




(4) 2,5-tH|E o}n| = dl Al

<% 1-4> 25-yHolu| il o] Z2|3EH EA

A CsHi1N
EA 121.8
AR AL/ =& AU from petroleum ether)
=g 214 T (760 mmm Hg)
== 155 T
LM F 059790 € 20 T)
=] Al pKa = 453 ( 25 T)
@32 ether, benzene, carbon tetrachlorided] 2 =
S =
T, ethanolll =5 =&
=7 0.15 mm Hg (25 T}

octanol/water partifion coefficent | log Kow = 1.83 (pH 7.4)

A e ARt LO0*10+12 molecules/cc (n air)
A2} A water spray, dry chemiesl, foam, or COZ
b Lower explosive limit in airt 1.5%6 by vol
lacate 0
Az} il ol

e Rl =3 dEI S U W T 54 Ee wET

- 17 -



(6) 3,4-t| g o}n| a4l

<F 1-5> 34 g olu]

A B2y B

A CeHii N
E A=k 1218
AR Ak T3 A
E ! 228 T (760 mm Hg)
ey 51
U/ F 1076 (18 T)
] Al pKa = 5.28
ether, -7 =1, ligroinel A %+ & =52
gt e
chloroformd = A 25 =&
=7 %+ 0125 mm Heg (25 T)

octancl/water partifion coefficient

log Kow = 1.84

B AFE

LO0x10+12 molecules/ce (n air

A4~ B} A water spray, dry chemicsl, foam, or CO2
ey Lower explosive limit in airt 1.5%6 by val
g 0
Al gk AbEhERE

-4 YE Hx i W, 4 54 55 el

. 18 -




(7) 3,5-t g o}n| a4l

<% 1-6> 35-yH oo il ] Z|3EH EA

AR CeHitN
A 1218

A/ F4d 1A
R 2205 T ( 760 mm Hg}
=4 88 T

A= 09706 (20 T/ 4 T)

e Al pKa = 4795 ( 19 T}
= ether, carbon tetrachlorided] H-&, B =25 5-&
=71 0125 mm Hg (25 T)
1= 97 C

octancl/water partition coefficient | log Kow = 1.84

A A=

1.00=10+12 molecules/cc (n air

- B} =] water spray, dry chemicsl, foam, or CO2
Ll Lower explosive limit in airt 1.5%4 by val
large 0
o=l i vl ey

-2 AHE Y4EY 45 = W, ¥ 4 F5 4=y

- 19 -




7V Alx e ALRSEE

23-Hrdetuedfidlo] gt 2 vete] Az AME AlRe gled g=
o A= F3] Agd AzTe] itk v=9 ARE 1970 ALz 49
o g Agelth 23-yugotuliowldl e 1976 3720 FAHIL 24-
o] v Dol wllAl 2 19731 454kg olab A 1972 274E 0] F9]
At 25-HedotuoglAl 2 19721 454kg m[Rko] AAMERIA 142%0]
AT 26-1H eolu I A2 1975 454kg o] AALFHSII 8258 ¢
At 34-grgopr]cdl A 2 19759 499kg U HIAUTE 35-wEoly]
w2 AakE el i AAR7) gty w2 vete =FE7F 244
of MZW 2004 d FEA] LA g oluafld S A} E5H wEH F2
A 117 ol d ALE =2 870kgo|tHE 2-1).

<& 2-1> YH el Hg ALEF
= _ E|D1|E'OPEI|_'.—_UﬂI|
of = = £ 2zx4
oF | H 2= AHE 370 171 4
ZH| A K A& ATE 390 50 8
NERESE AHE 150 = 1

- 720 -



(1) +8 A1 &3A
Tt o ofme SR AEHT o ofdE s 22 At Ab

&H
- acetoacet-2,4-xvlidide
- Acid Orange 24
- Acid Red 26
- amitraz
- 3-hydroxy-Z2-naphth-2'1 4" -xylidide
- methudide

- Solvent Orange 7
- Direct Violet 14
- ARz Eadel AEE Bteed

(2) AL Wy

t} w2742
w2 23-yrgotuldAdS AMistAY AlEshs g Aol A
FAstAY JBRHEE o|RojAth drt ¢lFEXre 23-fHEolu el

g,

& 2]
=R

- 71 -



A 7], geiaz], 78 23-yrEotu| edlAdls gt AlEel HFRHES
Av Fdsted 222 7 3t

25-xylidine= o &FA] ZHHAIJEL FEMEJEY BIEIS FHAsI=
FA el gdr)9 AEoltH(Peltonen, 1986). ALH =22 25-xylidine2 A4t
stAY AbEste gl SYstAY (RHSee o[ Tty Lt
THEE A7 E FYsted 25-xylidined] =52 4+ Ut

NIOSH®| #=AHNOES Survey 19831-1983)o] W=t o=} 7302 T35
44009 o] Z2A7) =AM 26-xylidined] ==Y Ye Aoz Fi1Y
ATHNIOSH, 1983). 26-xylidine2 AitstAY Algstes T3 2 T2 A
FYolvt RHFEL Fhe] AGH w&o] o + vk gt AT
| ST o] x =2 4 /sl]jr

-

-0



3. &9

32

SR ERCE:
7}, 2,3-o] v & o} m] il A

1) FHEA

e 9e

(2) obFAEA (FPYEA)
A5 HE

(3) BAEA

e 9g

(4) Hol ¥

23-yHEelrxdlAl 2 Salmenella typhimurium T100=2 o] £3%t plate
incorporation assaydlA] 9 WelE dodv o YET sEX[RE AL
A (metabolic  activation)2 7R T A= ZFUTHNohmi 1930; Zimmer
1980). T3 A3t Ed el ¢imutagen)= F&3stc TAIS, TA100, TA1535,
o] 831 spot testolA B &E HolAllrevertant)

712 Fshsd T
7 vp2o A AR S A EAAA 200mg 2,3—‘:4 H e ola il 2 /kg A
o2 w3 A4 5o T FH-thymidine® A2 =748t DNA 49
EHE‘}CET Yol 23 igtel DNA @Ade] A3 HA] ghgeo] #HEEHIAG

a2l TALLI? o2

5 7

.73



(Seiler = 1977).

(5) A=A

AR PE

(6) 2YH

AR Gl

1}, 2,4- vl = opu] gl Al

1) FHEA

o,

Y 542 24-ol A M vt ZAMH =], TAIZE == =t
22 LCH02 149ppm | A THSvirbely &, 1947). =& oA ZHA ] distH
| E 3 22 28 = F(methemoglobinemia) ©A 7bs4 S Algat dTedA <
2ommolkg Aoz 93 AY £ 52 W nele EF HEIES
FEo] 6.3 7 383% AAHA T McLean 5, 1969). Grasso 5(1974)-2
2A-g e golul e dll A2 25 50, 100, 250mg/kg As oz zES 7U FAT
Bo3 2 3 FAZ Fose] wl#EHetA Fostszn, Y
glucose-6-phosphatase 7} Z4:38t5 . o[&€3 Wil 10mg/kg ATo=2 F
Al 37 UERR] gotth S 2 Ed A00mg/keE 7L B @2 o
Alzksl 7k 42Hhbile duct hyperplasia, enlargement and necrosis of liver
cells)o] A H AHGopinath & 1980).

>

=p

]_m (-
e

-4



(2) ol S (oA FA)

Short 5(1983)2 o[ A 24- yr|Eolu[xdlldl & w5 F344 3E< 20
2t 54 LDS0% 25%2 H117mg/kg AlT)ee A o S5,
24-o]ddA = AT ?L"‘“, Zhah Ak B, AE AL 23 JEGAAT
(biliary hyperplasia)2 < 2 7o}

Magnusson &(1979)2 24-°| A A E "€ 100mgkg AT 1L 7
T 2o g2 500mgkg AT o= 3F Bk £3 SD BEY BH siH
] 7+ FA ¢} reticular endothelial system®] A7) &7} AT} g 7
ol ZgZA(glycogen), glucose-6-phosphatase 7} A4S #astgon o
3 Zhe] P-450 microsomal T & 3} glucuronyltransferase 7} &7t
L= o

zkzy oAl miely] 3 93 SD BE TJF 24-yWEepridliAlS 20

100 mg/kg A= 457 ¢t vid A+ B8, 3 252 500 mg
Ao 24 59 T BHYUES 700 mg'ke AlTod Fr)std A FoFH
23t 500/700 mg/kg FAYE 9 = o7, AT 4, sEZESEN,
3| mtEA 2 E(hematocrit), FAE AR} ZAA4stEE B3 28 Fo OF
AA ¥ FAY =712 B astd i Magnusson =, 1971).

nekelel 138 ppme 2 viE o sigS W g 239 AHH(loss of leg
coordination), A ¥&{cyanosis), & @M prostration), I AAE deoFH o
H, HFdstE=2 o #HFF(pumonary edema), £F9 #HB(lobular
pneumonia), <+ AAY I FA 4AIFF(toxic nephrosis)Zt A EH ST
132 ppme g 383F Akold &35 W HESE=ZEN S F=7) 55%
o o]Z5l 174 ppmeE HEE REoF At =A ZFH(toxic hepatitis) 2}
drof slgo] FAHYT 9t 78 ppm 28 HHE BA3 2w ofFH
23 = YehR] gttH{Mackison &, 1981).

Magnusson =(1971)2 73, 943 vSAR)Y Hdd T2 23t 2
10, 50 mg Z24-HHEeolu| WA /kg AT = 47 &< FTostEH 10, 50

St

&

I‘1
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mg/'kg FHAAM TEZF ok, 50 mg/kgd = 72| bromophthalein 7
AvE WAool YEhg e 2 mgkg 7

N7 27) 3 BA E7) 2Em e
4 £9E Uehix g

gbzld 2l 10mtElE gtew 7Y Eob 275,

A4 JaAsrart THe
d 2FolA 73 Al
g AA Y R
A

# EE o qE o F

Oshorne-Mendel ZHE
700, 2500, 5000, 10,000 ppm2| Z24-YH|€Eolnx

oHdAe ZE F

e AR E Wl ATHA 24-
Goe Fom e, of T 7

il

oz AL %Z;PEJ 23t TH

ol vl st =7ME AT =3 HelF
A2 (cholangiofibrosis), B3 (bile duct)2] 54, A A E] FA7) g
AH A, A tubuli) S # 5, 5F, T (papillary) e HALZF Akl

<
9 ¢l tHLindstrom £, 1969).

(3) A SA
aske] 7 45 ppme 24-YHEoln]

w2, BE B,
SHRl TAIZM F 532 4T =E2A7 28 B8 FAA 3 &7 Fd
§5¢ dogth el A, ZFT vperE AEARESEN FE] A%
?}‘}%E}(waely 5, 1947).
53]

st o, el 4 A (Heinz bodies)®] 7}
142 ppme| Z4-He|Eopuledldl F7[5 8F TA[Tte = =+
Folol A AAlbzx, A HFH

(pneumonitis)©] S7FE A, A7 74 A7l AX FHE 7 SrbEHAT. B

Akl E A BE FAA IS HEHI T (Treon =, 1950).

(4) Hol¥
A2 Salmonella typhimurium  T1002 o] £3F plate

24-t) W Eolu] =l Al
incorporation assayol A ¥ o2 Jehdta thAEA (metabolic activation)

% ST Nohmi, 1980; Zimmer, 1980). Chinese hamster V79 lung

g 7z
Zxsbo]  dHALEA A A (metabolic  activation

=

fibroblastsell A Lz DNA
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system(S9)) A5k &7l A £ (alkaline elution)?] WHoe=w A7HI]
= 2 d7e Za 24-gu ot oA 2 247+ 447 2 F 7] AL
28 28 FE0, 30mM)olA 3422 e TH Zimmer, 1980). Williams
=(1989)2] dTollA wiE HEL DA EAA AT DNA-repair test 2
 10pM o[4He] FEeA FH o2 YERgT

Nohmi 5(1934)2] HAFA Bacillus subtillisE ©]&3F Rec-assay ol A,
2a-gudopn Al 2 = BT Zimmers(1930)e] Al3EE Aol A
chinese hamster lung V79 fibroblastsE ©]| £35t DNA breakage A &2 3t
2z 24-drdetuedld e E48 BolA gttt

Seiler =(1977)0] Al83t 47 ntE2d A e FZAEAA 200mg 2,3-T
Aeotu]cdlldl/kg Aoz o3 HAT F9 F 3H-thymidined HYU=S =
st DNA el diste ol 23 24-vu el gl ofsf e+
22 33k DNA @40o] AiH glgo| TN,

Przybojewska 5(1999)2 B6C3F1 <+7 =2 100, 200mg 24 HHEe}
vedd/kg AToE HI B W Fo 3 2 dd AF AV[EE
(comet assay)= Tt A E2 DNA &R E deolE 23 FEoLe

A £l DNA £4bo] dlz=a B st <7kat A

5) A=A
A= s

(6) T
Weisburger 5(1978)2 2572 43 CD #E F 59 24-HHEoln =
A FIlrirt TEEH ARE ME HE 7 525 FHsiEH & I
2000ppm(370 2 )-250ppm( 271 2 )-500ppm( 1371 €)Y e & 352 4000ppm(3
702 }-500ppm (278 €)-1000ppm(1371€) 2 T3t d+9 2 24-tH o}
tledld dAdlrae 7 CD SHEA detAdo] ¥R ghottd. 25mtg ¢

.27



TZ . 9FH CD-1 2HE IF 125 250 ppmy 24-dd dolu]eyld <3}
47 T8 AR E 187 B Holz, BE FEE0] 2171 T FAA|
A gt A A s 4 S FUMEA] @A RE Ao IR
Tl AE AFge] F43hA 27HE ez vehud
t}. 25— v| & o} m| 2 dll A
(1) 94854
g HS

(2) olag 54 (T AESFA)
25-tHEeoin e dlAdL wd 100mg/kg ATLE 1Y AT T3 45
500mg/'kg AlTes 37 ¢ T3 SD FHEY Fo stES o I FAS
reticular endothelial system® 732l S7F A EZ} g 7] =4
(glycogen), glucose-6-phosphatase 7} Z4E TEsigon st 7He
P-450 microsomal T & =} glucuronyltransferase 7F S7 e t= w17} 9l
tHMagnusson =, 1979).

(3) =4

A= s

(4) HolAH
22 gl g o] 4AAE EAEAHAHEAMES test)E AHE
IdFA g a7 2

4 g QAaAE dedD duEs 9 dse 44 84 T



Salmonella typhimurium T100 <A o] A Z A7 FA LS dAN

Nohmi S(1984)2] A-7A Bacillus subtillis® o] &3 Rec-assayol A,
2o-gudolniedlAdll 2 S22 Ve

T ek 200 mghkg AFToE FATES e 100 mgkg ATLE
S5 W FYsiss W, 25-HuEepn[ Al ofste ko] DNA €4 o
A 3l 5 SA T

6)@ﬂ£
AR e

(6) TYA

2o-vrdetnedld FG3lri AREE F FEE 25 uE ] CD BEY
185 Byt & 252 6000pom(578E) & 3000ppm(1374€),
E IF2 12000ppmG7E) & 6000ppm(l1374d)e 2 B8 & 6747}
#EstEth 1 23 25-gHdeleleddl dilrae 73 CD #EAA &
ehdo] BAHA et

25mbe] ] A o#A CD-1 =HE ZE 6000, 12000 ppme 25-d W o}
e dlldl dGElrar)l TEE AZE 1Y S Holo TEF Aah £33
AR 22 Boao A g ool foshA FUkE 2FE BHETh

ol 2,6-H v Eolr| ol A

1) FHEA
AR Bl

(2) olmd =4 (ol =4)

.20 .



Short 5(1983)2 26- fu|Eolu|xwlzll2 +3 F3dd HES 204 T
LD50%) 25%9 %H157mg/kg AS)Ie=2 AT TS siged, 26-o4ZAE=
B o A S| EAIEH Y F A (hemosiderosis) o] HAd 553 -

Magnusson &(1979)2 26-HHEolnxxdldl 2 vijd 100mg/kg ATLe=
174 47 F93 4% 500mg/kg ASTLE 35 ¢ 3 SD REY £
sl592 W] 7 FA ¢} reticular endothelial system® A3 &7}, A =7}
o 7ve] Sz ZA(glycogen), glucose-6-phosphatase 7} ZHA4~E #astd
on, X3 2 P-450 microsomal & 2} glucuronyltransferase 7} <7}
Holz v s

(3) MAEA

A= Gls

(4) Hol¥

26-tHEolu] Wl A2 Drosophila recessive lethal testol]l Al &l ETf
(Foureman & 1994). Chinese hamster W4 A|EZ A 26-tH Eelm] =l
o] g2HA o] chormosomal aberration)@} sister chromatid exchangeE
o7t BT

Nohmi 5(1984}2] d-7A Bacillus subtillisE |83 Rec-assayolA,
26-He|otnedld o[ dHA = FHLE YR

T w2 200 mgkg AToE ATES Ee 100 mgke ATLE
52 W FTYssE =S W, 26-HAlEotn el iste As| a2zl ks
SIS e=0

(5) Ag Al E

- 30 -



AR §ls

(6) HIA

)= National Toxicology Program(NTP) B.1AM = CD #E<2 26-tHE
oba]icdldlof st A EjeH(transplacental) & dA AlE ZERE Mestm 9
o g A" AMEEH FE Adie HA e ARl 7] sk 300,
1,000, 22/ 3000ppm & 26-YHEolu|dlzo] I A 5F W
o7} & = 4FH, +FH Az 5eviey] AS=EL 300, 1,000, I
3000ppm & 26-vWEetuledldo] T3 55 1027 st |t 2
23 7 gEe 9 AFv: Fo IgdAM A3 HES AegE F9 I

g2 Ades Y I8 oF, 3 EF Ak T IsedA
AFol Fastsnh Z6-veeete =il 2 3000ppmell A B[7de] dE5= 2

e S EC] W sk FHATIE ALeE YRR, o] R T
, AH BHEAA Hot HdrFd dasFY EHER SIS FeE
ﬂ?i‘:?(Hardist}" =, 1933).

T A 9 8] ©olm A (nasal carcinogenesis) Edel A 26-tHEolu]
WA= FZAA FF T B2 YEhgo o3 F34 HECN-bis
(2-hydroxypropylnitrosamine(DHPN)-= @3] 3} T = 527 &9 0,
30g 26-HHEotu| el /kg7t TEH AR E FAStEH oo WA
© FZAA dEF(adenoma)elrt Hcarcinomal)e] ©AHR 2erai wEH4
DHPN/Z26-H e otu el d-2 Hefst sEAAN 2% dF53 33%2] 2o
oA AT DHPNRES: T4 Sl 20% dF 3 6%62 o
GAs, DHPN/Z6-HH ol adizlof vls] 25t 22 23458 B0
(Koujitani 5, 1999).

—
=
7

T
u

O
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nh 3,4-H vl E o} r| ol Al

1) FHEA

A= s

(2) olmgd 54 (ol =4)

AR §ls

(3) =4

A= Gls

(4) Wo|HA

Nohmi S(1934)2] d7A Bacillus subtillisE |83 Rec-assayol A,
34-drEoluewldl 2 A2 UET

T3 vhe2e] 200 mgkg AToE ATES £ 100 mgke AT
5 ff FUSIES o], 34-o|dA M 25t g2 DNA o] A3l
AT

(6) A=

AR §ls

(6) HYA

AR Bls

.30



ul, 3,5-H vl o} r| ol Al

1) FHEA
AR §le

(2) ol=gd 5 (b FA)
AR §ls

(3) HAH=A
A= Gls

(4). WHolHXH

Nohmi S(1934)2] d7A Bacillus subtillisE |83 Rec-assayol A,
3o-olddA = FAH2=E Y
7 ope2e] 200 mgkg Ao ?H%icﬁ{ Ee 100 mg/kg AT
S5 W FYstEe W, 35-HHEetul iAol diste kel DNA ¢4
A mrpr) s st

(5) A S
AR §ls

6) T
AR Bls

.33 -



4. Q1A < gk

b, 2,3-H 2 ofr| .l Al

23-ge|getu e SN 54 R 2UE I} ek &
g, oW 422 B FLUGAE SHL UehiH, 929 FRAEE
AgHEE of Aol xEF 5 ok AR ol FoW HHS Fud
th ke o5t AbRE $= ¢tk OSHAE PELYA TWAEZ 5 ppm<
2 Ast RA[5H ACGIH+ 1983-1939 Notice of Intended Changes®l A Y
Mgolelicdldl £ TLV k] A4k 05 ppmes Agtalge ®
e, AR dNBEAE BRI g gegoiedde) 48 3
At AZANG Bake] wdo] dejd shEHel g AL A5G
gu|o hEE HABA AN BFL ZFojop Aof Fol} AR FHYS
o] Hgle et ZA s2k B2 15% o4 AcFoiol A o9 £
B Awe 3 AN Aol Ak g g T g4
2 9/ G PAE ot Uegelulode] 47 BUsNE @
b AFHoY SHL M AR SAASE, HHe 42T & Yok
Teo A 4717 Zue 5 o gelgnedi B HAs Az

B2, olies, B2, J[E BFE A 5o AYT 5 grh 25 Al
AFol WAY 4 gomz Fostdcr gk adt YAl f5H @
FelA $E28 AdE T HAE AL} o, 25857} 29

A

e A e mis28 mlaoFoof stf g ol dlall 2 Folr}
AH3 A2 A hypochlorite A ZF7ke] 8 @FEHTE o] Ao A4 1
ekl diste] st of S g et dldlo] 25

Av ddeld ZAgee Akl WEgew widstn, 2y ndayd F

1=
o
™,
_\Tl
S .

.34 -



Al F2AAIA #HZ[ &7 Fotol gt 27T o+ Aok ELE wfe
g 7] A Aldl wErof g

[

(1 <1AH #8713

=28 Ao tste] Buw ool gl Adsm gAd ¥ 249
g shelof @tk WAz} 29 HEAY =
o H[Eold Fabo] Uehd & gt 2L 23

Fol A2F42 Uehdeh A8H Sol e 24-7242k0] HdEo] v}
1355 : 5

o g

[ =
1
1%
iy

I

4l
o,
ob
ok
i
i,
lle K
T
=
_E’,L
il
ot
—o
-
il
Bk
=
[
ob
™~
A%,
PN
u
ofN
o
-,
=
ob
o

400 ppm HH Eeolexdldlef 1A 2585 A2 AMEERH 10 ppme =
AAL vx=E die A 4= dEdE 4 JtHGoldblatt, 1955). w=
NIOSH W=, 50 ppm °]49 TZdAMe 2737 AgE S8z 4
F2 4 YTHUS. National Institute for Occupational Safety and Health,
2000).

(3) A7 =ZA A wallAd
10 ppme & ZFAIZF &2 de 94 542 JYed ¢ 9 HGoldblatt,
1955).

.35 -



(4) SIAl /73754
W3] By u gloh

(5) 1A EIA
A3 94 €A 2deAd 9 & E5d i g2 old EFo
o} (Dimethylaminobenzene (mixed isomers), ACGIH, 2005)

(6) AbEol Ut =& AsiALE
BIE vf gtk

(7) 71¥Ek
O ogts A
Hz oA Hah HAA A HHEEALe) o[ A FiL oA 9 BHZ TF
A HEo] FrketAY dege] AR EUEHHY diE J[E2ARE E
© Zlolty. 3] €4, #H 43 g AEHEA o g A FHS T
of gt} viitd 2&8d S vk of i Mackison, 1931).

% .
AGH =@ 23Sttt e P Aeshe AUTAN
YspAL ARAZ e o[ Tolrth gk ATHES 23-Hr e

gl 718 23-UM Dol A e SRR AT ARPS
A FYstd =52 4 Aot

. 36 -



sty @AZow wEdHt dirjEFeg wEdy 23-yddolun] AL

7| E ESAste g4 B52dAM 7|92 0075 mm He A =oltf. 7]
el 2,3- ﬂﬂ]ﬂﬂ‘}ﬂliﬁﬂrﬁﬂL Aeebnt-gol 2fste] Al E hydroxyl radical
o wbkgste] FA o w7 [= HE 2 Al Koedh= 120 =2 &+
AEeH ole 23-yHElgelu[ iAo E9F YAl =2 Fei= 7HR L
Me= u[gty. 28y ofdd /e, WES ofu e Aet v dE
of B RUIAER 25 2Feh 2e=g, 7[R Beo] T
EFdA= F54] 24 St 53 ESF ZHA Z23-yHHoly
A2 g2 HEY mel FdstA "€ ARV SESR e BEshR R
23-drdetrdld 2 B¢ & Sl Tr[Hoz BiiHe Aoz Bl
. 24U E of&7 e dEgA A 23-HeEEotu=wld 2 127 mg
COD/g-hre] £22 B e 065%7F BE3gct W= o9l &
TodlA FIEd ez AAEH peroxy radicale|t hydroxyl radical @t wh-s-
gt *’1“’_"“01]«*1 Z3-H e gotu ald 2 wekS ofvlolfte A2E B4 W
Zlgdel ZAEstA F2d 24-meEetn[ el = FEEe
2ol mhEt ;4%131, Aew FAHY Aoy T4 B2 o
2l dat 120 Lol Fr[=d st AHE

F 16
Ao oAbl ﬂz.ﬂ@%_ﬂ META == Alol

-

O -
£
H

o

nﬂm
af ot
2
ol
_H,
I~
-
0
&,
i,

AET RS G
3

@ 21#H 2494

24-t e Eofu ozl o) Az mefenamic aied?] FHAEE 23-UHE
b cdlAZ AMEY W, A8 FAEE AXH FEFTLE WEFH 4 YH
(Ashford, 1994).
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1}, 2,4- 0 vl = opu] gl Al

V) AAW =g

E7A A < 4-amino-3-methylbenzoic acid®t 2.4-dimethylphenylsulfamate
E AA I Goodwin, 1976).

24-yHelu e 2 AbglHe] F£2 3-methyl-4-aminobenzoic acid®]
HTHHealth and Environmental Effects Profile for dimethylaminobenzene,
1983).

za-yugotu edld 2 437 Y, 557 52 T gTHL A
of aoew sjdEHT FAdMe AHLE dAEA] @2 24-YHEolm
ikl % B 2 A-amino-3-methylbenzoic acid, O
N-acetyl-4-amino-3-methylbenzoic aﬂidS’—} O EHYA e 2 FTE
HEHdA Ff=E siEdEt o] E8 52 pmethyl?| 2] Ab3tel] ofspe] AHA]
Hod L osfel AdeAs 6—hydmx3r—2,él—dunethylalmnmbenzeneﬂ] =93
WA EZ o] Aol N-methyl-24-dimethylaminobenzeneo] ¥ 37| = 3t
o Z24-ye|gelulicdldd tiste diEHow Ssir|itE AW tiAbE
A o2 E7eA] gt Anonymous, 1993).

za-vdEopu il 2 7ol o d-12Hcholangiofibrosis), HH2 =4,
Ae 2ol A2 e AEFHAAAY B WAS YT 28y felA = T
o7 37} YEhA] et FHAAM Z24-dimethylamincbenzene® 7}
a3 95 dAMEES N-acetyl-4-amino-3-methylbenzoic acide| A5, 74|
A+ 6-hydroxy-2,4-dimethylaminobenzene¢| o, 7§l A<  unacetylated
4-amino-3-methylbenzoic acid®t I glycine A2 dALH = SFo] Adid

-

=l

o EShly F A= 2 4-dimethylaminobenzene @] L)
2 6-dimethylaminobenzene= 10¥ &%t vESFost =R AR S 29l
T glslorn) in  24-dimethylaminobenzened] =%  F 4

. 38 -



3-methylcholanthrene=- o 5t 74 ol = 8z
N-acetyl-4-amino-3-methylbenzoic acid® & =27} <7155 HH{Short, 1939}

A a7t 24-"edopredlldl S A wzr[e 157 ZEeltt
(Pla-delfina, 1972).

(2) B71=EA] 1A walA

400 ppm YHeE|EelulicdlH 1AL xFH AMES AMESHA HO
(Goldblatt, 1955). v[= NIOSH® m=%, 50 ppm °[4e] F=AAM = A7
A S FZHH o v HHEHT 4 YHUS. National Institute for Occupational
Safety and Health, 2000).

(3) BA7I=EA] A welld

10 ppme=E FHA[Zh x5 W+ 204 SAS vekE 4 AtHGoldblatt,
1955).

4) A EAF=A
B3] delal o) gk

(5) <A EgA
IARC A+ 1987 d o] =do] AAAS AA LU H7} Growp 3] &
A2 A g et 277 E7Fsdh o2 ERsEWHIARC, 1987).
AGCIG®} NIOSHA M= A(RIA] gt = DA A @ 5= iz
golde Foly EF2 EBEFsl 9 tHDimethylaminobenzene (mixed
isomers), ACGIH, 2005).

Cr

(6) Aol digt g =)A=
By v gith

- 39 .



ot 2,5-H v Eolr| el Al

1) QAN g7
2h-fHeoln A2 T2 4-hydroxy-2.5-dimethylaminobenzene = 2

para-—amino xylol2® WAIE THHealth and Enviornmental Effects Profile,
1983).

B L. 2.5-t] " dojn] vl A 2 o2 7| 7} 2HEHE o
4-methyl-2-aminobenzoic acid$t 4-methyl-3-aminobenzoic acid= AT
(Lindstrom, 1934).

(2) B7]EA] A walA

400 ppm Y| EelulcdlH e 1AL xFH AR AMESHA HO
(Geldblatt, 1955). v|= NIOSH®| w=w 50 ppm o4 FZdA e Ad743
AHE S2aHog H@d 4 9 tHU.S. National Institute for Oceupational
Safety and Health, 2000).

(3) A7Ix==A] AA walA
10 ppme = AT 2528 ds dA A4S YeE 4 U Goldblatt,
1955).

4) QA EAFANEH
g3 7w} gick

(5) UA LY

- 40 -



IARCAlM = 19374 o] =& dAHR] JAATAE H7F Group 3(°] 2
2 QA g #ste £857F =)oz ER7sHSIHHIARC, 1987).

AGCIG®} NIOSHA M+ A3A geAada deA SlA g = i3
g2 EAEH =42 E£Fstn tHDimethylaminobenzene (mixed
isomers), ACGIH, 2005)

(6) Abgel dig =l |ShA}E
B e v gt

Zo-yedotu il 2 I AAA 2 Aikely HE 2 SHARE AREA]
off Z+F HARE Tt dEToE WEHO grgoeE WEHH 25-¢H
ot edldl 2 ST[AHE SAstH g4 0=lA F7Id= 015 mm Hg
Axoltt, =7[4e Zh-vddetn A 2 F3eabge]  ofste A4 H
hydmxyl radicalZ+ #t-gsted] E3fH e 247 diEF 2 Alolth Koedt

= 240 AEE FHEHeH ole 25-yH et fldio] Bk WA S
AEY e 7HAI Sle= Uittt Y, ol Fe, WS oy
rle] Zbet v dEd ESY §rIAES AEetA 299 28 EE
7[Rl el & EWdAME el HAl S EH 53 EY

Ao Hajd o #HYskA "€ AR
7V SRRl BskARE 25-YeEotu =Wl =2 45 e o[&4 BOD -+

[9] 0-1%6 =¢ste 429 MITI dAte] W=m o] F3l$E2s =¥ 4
oz BRIHY & HddodMe 36 mg COD/g-hrd] ARsE=E e
of, WEE ofglFe dFst A % ﬁ}ﬁm o=z AAE peroxy radical®]
L} hydroxyl radicalz} ®F-2-3t0; ®EZE7[= peroxy radical= 282 o= 19
AlZbol i, hydroxyl radical® ®RE22 o< 30A[ ko[t FFodA Z24-YH

= T

Qoul el & WGE ojdlo|ds T2Y S B RfR72e F2

I
—

-'1
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s FAach 2a-trgolvl i e 8 BRA dele] Wael weh H
g Aoz FRET Pl x5 BAL o &8 AddA wdsle 7
216 U3} 120 Lolgith #7128 FHSE A AR o FEE FoIS
AoE At 22AY ATAY FHEYo e A4 w4 o
o 25-dsldolele e s Agste FRe ZEAdA HYH
o] Lo & gk Lu ATHBAAE FHATE FYL W =2
+ gk

2o-vdEotu A2 of ZA] HEHAES FR(HIIES BoEE
M= T3 82 AkEo|tHPeltonen, 1986). YA =2 25-4H
EJGPUI el 2 316‘}%4 Abgshe A FYstAY R S8

A2 Z@idE7[E 595t 25-yu Eopn mdlal o

® A4 o
24~ r%uﬂmmhwu A3, dre) ERARE 24- rmwwul g7
2 g% o, e Z22 A4 84 Fo= wig & JoHAshford
1994},

- 40



cl. 2,6-H vl Eolr| el Al

(1) <A #8714

A ZiYel =IO, FHolAl 26-UdEolu|xdlA e giALEE
4-amine -3 5-dimethylphenol ¢] THGoodwin, 1976).

zo-Hr| ot eyld 2 FHelA FtEStE 7 FAst 4kgNkg o g thAL
7} o} SEFFE A = wjd " (Magnusson, 1979).

26-gudoeta] A2 F£2 4-hydroxy-26-dimethylaminobenzene = 2
para-amino xylenols® AR THHealth and Environmental Effects Profile,
1983)

2 6-dimethylaminobenzene2] AW hAR i3t 7+ 5
2ol BladTvy, T2 26-dimethylaminobenzene 2 2 thALE & ol A, A
ek 2RI 22 For2 #HRE gide=z 3 Foltf
2 6-dimethylaminobenzene 2] hemoglobin adducts”} 3] 8| ZdA A &
=2 YEidth 8AA e 2By @2 Holth gHEFR ARE ¥ g
2| A 2 6-dimethylaminobenzene-hemoglobin adduct &=+ 1254 <7}
gt olegfst A= A dEL FFY 26-dimethylaminobenzene
T2 JALE AA N-hydroxy-2.6-dimethylaminobenzeneo] A EH A &2 1}
Ehdl= Aeo|t} N-hydroxy-26-dimethylamincbenzene2 HET2 E97}
2.6-dimethyl-nitrosobenzene 2. 2 A3} H 1 ¥ 4A2L sulfinamide adductZ
& A2 THIARC, 1993),

Ao EHLAZIRATE SR @ o, HlgdAA  EEHEHT
2 6-dimethylaminobenzene-hemoglobin adductsE ¢| &35t £33 =32
st 23 ugelt. 26-Dimethylaminobenzene= AW  etidocaine=}
lidamidine hydrochloride®| £%5 hAMAEFEZ 27T 4+ 9 THIARC, 1993).

2.6-dimethylaminobenzene©| 2 6-dimethylaminobenzene-based azo dye2|

-
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A ool ofste A ER Ao Gl dishe ﬁ?ﬁ‘}ﬁﬁﬂr. T2
Y28l F 2o 7|29 26-dimethylaminobenzene 10 mg2 pH 62| ¢ =4
A 10 mlell =AM FoEE o S+ HHALS 44 o= “él*f‘a%_fﬁ,
A el 25t azo 952 hALEH o Z2H  26-dimethylaminobenzene©|
2H 5HA o E THIARC, 1993).

77 Osborne Mendel F A gavageZE ¢|&std Als 1 kged 200 mg?
26-t W €otu| = dlA 2] hydrochlorided2 T3 g 26-HHEotn| =l
A hatel] st ZAMSHE Y. 4-Hydroxy-2,6-dimethylaminobenzene] 7}
211 3-methyl-2-aminobenzoic acide] I th&og @2 o3 gAME=R
Rl 3ets wEr)l gle ol g E g HAR, 2= F 7 E s
o =4g e HEHe 3= e FeE Hol N-conjugate HEHE
2 7 Fischer 344 FHl ©% 99% o]
7 BA AlF 1 kg'd 2625 mg= 10
24a% JlrEds AEdAzs 22 295 o
%At 3-methylcholanthrene2- SA[] o3 Z 54
FE7h o gk, sxupEE Zo] FoF Ao I8A @ b:% H|
=% M AT 1 Kgd 25 mg= T3 25
3-methyl-2-aminobenzoie acid®t I glycine H3A 7} AHAA A &F
AT, T7HA] Ak-g-/d o Ay A=, =,
N-hydroxy -2 6-dimethylamincbenzene ol A] A AT
2,6-dimethyl-4-nitrosobenzene®t 3 5-dimethyl-4-iminoquinonee| EAZ 7}
= AlAbste AadoRRE FAAdAM+e A= AR EAHA FUTHIARC,
1993).

Aol 2e-yHEetn A el A% FoeubgdaAdt2 144 Feolo
(Pla-Delifina, 1972},

Hl
i
o
i
ooy
il
n<,
G,
_‘;',
e

(2) B71=ZA] SUA FalA
400 ppm Y HEole|xdllde] A7 xE=H A2 AlYSHA €O
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(Goldblatt, 1955). v]= NIOSHY| = 50 ppm ©|42 F=2d A= A=
Mg ZFzldog oFde 4+ UrHUS. National Institute for Occupational
Safety and Health, 2000).

(3) F7Ix==A] AA wallA
10 ppme=E A x2d de A4 SAS Yk 4 3 tHGoldblatt,
1955).

4) oA EARINEN
B gs dez v gk

(5) Q1A HYA
2.6-dimethylaminobenzenee| APl Al &2 F2sta7F s A< &
A3 Zo] vl 26-dimethylaminobenzeneo] A8 5 Ed A o2 Fodslitis
=AZE AE3 Fo] gith IARCAAM = 1987 o] & o] AA A SlAdt
4 H7F Group 3(°] 222 A edAel Hste ERVF 2rksdhez £
W 3HSE THIARC, 1937).
AGCIG® NIOSHA M+ A3A deA2 delAd glA] 81 = i3t
g2 EAEH =42 E£Fstn tHDimethylaminobenzene (mixed
isomers), ACGIH, 2005).

(6) Aol g i AN A=
TEE AlE=s fEIRRIeE FAR3 FAfd HEESENEF
(methemoglobinemia)e] A% AM#7F By 9t @442 adductE
FAstes AAH, 52 N-hydroxy HAb=ol 23 Y == JUHHIARC,
1993).
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26~ sl otul il Al & Sujd 7o Eﬁlam o, I Ao} A =

Zhel ZHO WsoE WeEHE 26-YH
FejE A Pﬂr 7178 26-Yugetu edld 2
shetul-gol o5t AAYE hydroxyl radical?} wHgste] EsiEEe] whz]
= e 24 APolth 26-TiRdolu o] W Fieke 4ol Y&
Ao wop Hlo ozt Fai7} Loid 7FeA ol v B WM Koe 1=
522 HAHEd ole 26-uvgoludde] EF veld & $54L 7)
Ax gge duat g, ohdARE, FFE ofulr(d B whgA
ol B wr[AdwE dEekA 2 Jﬂﬂr. JHEER FrEEe] Bl
8 EFAAE f540] B4 2oEth £33 EF FHAA 26-
oful w2 gl WA me FEetA "Hoh oA Z6-Hu ot
= T2H 54 fEd Ragr12del B
S ATy ASTH FEHEY] UEE Ve A 8H WE
Z oluiFe YAst £3AN BaABgos AYE peroxy radicalolt}
hydroxyl radical® wr-g-%t} 5k7H71E peroxy radical® #HS-g W 194] 7
ol & 301 2kel . TpERsel st %
rom, A7 SaskAle xSk 26-H )
dopujedldl 2 E SoA] FA #ifEHe zloez wBAn 26-Hudoiu| e
WA= AistAY Abgste 349 SEAA AYH w50 dojd F 3l
o

E, L‘
ash
Ao o

@ 9A=ZE F=

NIOSH2] ZAHNOES Survey 1981-1983)e] W= ofz} 73042 ¥g
440078 o] <227 vl A 26-drEotuledlde] xEHI G
2 FAHJATHNIOSH, 1983). 26-vrgotul w2 AitstAv AME8he

rt

1.
= AL

22,
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& 2o FAE O
g o Ay FE2E AAH F
1991; Medvedev, 1931; Leipins, 1977).
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nh 3,4-H vl E o} r| ol Al

(1 <1AH #8713

ob w4 el o dAlzTY AR disiM= 2ARE Aol it

mjo
Az,
oy, o
-
o
%
G,
4
N
il
ol
I
e
A
o,
b
1%
i
i
-
b
i
gl
-
o)
o
-
)
ok
me,
r]I.
13

R FAE sefol @k WAl AE FBEA =2YH TF, WI[F,
H2, 79 B9 WSoly Zio| Ve & vk @e H3E ol ¥, W,
557 Bl AFFHL YAt 48F el 24-724200] Ao e}
Ve BHSEEREFE/AAASAS AWT FE T Ry To 7
3 FHEIS HASE Ao 4= 28l AFFPol} e

(2) @71=ZA] <A el
A00 ppm YHEolexdAd (A7 xE=H A2 AlgstA HTE
(Goldblatt, 1955). 2[= NIOSH®| o=, 50 ppm o[ =A< 4743
Ae S22 og oFHE 4 ¢ tHUS. National Institute for Occupational
Safety and Health, 2000).

(3) A7z Al A el

10 ppme 2 A =5E we AA FHS YEE 7 ItHGoldblatt,
1955).
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(4) A EHA7]5A

rgEs] ezl mh Glnt

(6) UA TYA

Cr

IARCel A& 19874 o] o] AAHMY ALY H7} Growp 3(o] 2
e A Byl Pkl 2FF 2l )o® BRSUCIARC, 1987),

(6) AbEol Ut =& AsiALE
B dF gtk

(7) 71E}

34-vedotul el o] 548 B4 oo Tod YEr) Yehg F
gt oW A2E T3 FFHEUSRE 4L vehin, FRZaul(a et
BY) A4t SR AgHeg odd APl w29 & o HRy
wol Rom e st
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ul, 3,5-H vl o} r| ol Al

(1 <1AH #8713

ob w4 el o dAlzTY AR disiM= 2ARE Aol it

mjo
Az,
oy, o
-
o
%
G,
4
N
il
ol
I
e
A
o,
b
1%
i
i
-
b
i
gl
-
o)
o
-
)
ok
me,
r]I.
13

R FAE sefol @k WAl AE FBEA =2YH TF, WI[F,
H2, 79 B9 WSoly Zio| Ve & vk @e H3E ol ¥, W,
557 Bl AFFHL YAt 48F el 24-724200] Ao e}
Ve BHSEEREFE/AAASAS AWT FE T Ry To 7
3 FHEIS HASE Ao 4= 28l AFFPol} e

(2) @71=ZA] <A el
A00 ppm YHEolexdAd (A7 xE=H A2 AlgstA HTE
(Goldblatt, 1955). 2[= NIOSH®| o=, 50 ppm o[ =A< 4743
Ae S22 og oFHE 4 ¢ tHUS. National Institute for Occupational
Safety and Health, 2000).

(3) A7z Al A el

10 ppme 2 A =5E we AA FHS YEE 7 ItHGoldblatt,
1955).
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4) QA EAFANEH
g3 a7 u gk

IARCoAlAM = 1987 o &do| AAH[Y AAEAAH H7F Group 3(°] =
A2 A e #ste BEF7F 2vke oz £F/35HSIHHIARC, 1987).

(6) AbEol Ut =& AsiALE
BIE vf gtk

(7) 71E}

@D Cﬂz‘ﬂi%?éﬁ
AAX v&L2 35-UH ol wlae s
FYstAY FRHSst o] FAFIT

rf

stAY ALgshe Aol A

iRzl
o didabe E¥E 454 oldelRon, YEY AR shed 4¥e v
5 S

AFAF THOnstot, 1937).
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5. Zk=9 E7|F 89 W 34

2 el e FBEe 22722 ART @ 249 fu4e BE
AAA, BE7154, BBH 27, 8459 22 nddt 2 Iobd G
244 =27 9 24729 Fu43E 29459 thed 2THNOHSC,
1999)( 3% 5-1).
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il

M 23 R FREde) =3

o #EA 557{5‘4 HE
1 e A A =
- AR DI—ZM OSHA(MFEetA B A= 55 & o3 FEIA
Gt TIedd gElE ZE s AYstas gy AT Al
A, HAIL =27|FH, "FGAE AASL

ACG]H(*"*FOdﬂ% Z7FE2E]), = NIOSH(AHetABAATA), ©
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>
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htad
e
afh
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L
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Jj,
-
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=
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22 27l A YAk 44Tl oA EEES Sa a-ur;t.
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Ae =0 o3 A4

el kel et
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el kel es

A Ay o3 A
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EESEEERE

TR HAE
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<E 52> 2748 Uvdolnedd w27 E

i? %
=7} ==
ppim mg,/m3
sz TWA 5 o5
STEL 10 50
PEL 5 -
OHSA STEL 10 -
)= TWA 05 -
ACGIH P orpr 10 -
NIOSH REL 2 10
sin  EeFAA| #EER
- HAEs | TWA 5 o5
TWA 5 5
&)
8= STEL 10 50
= TWA 5 o
sgn o2 ! 5
STEL 2 10
T TWA 5 o,

(1) OHSA; PEL(Permissible Exposure Limits)

Zh) e

oAl e] PELY AAdzbe TH29 22 B3 A4S AX 24"
o}, OSHA® Z=23M5o] HAAA 5t 22259 A7stn ebds 2
AL AFE7] 159 19709 the Actdl] 23] dPHAon ola3t XL
g5tz Hs A4 oA 7EL AAHAZNT Acts FE F 2d B¢
A oA g B gAEY ZIE7F gAEHNI o3l Ik &Y 71E
(national consensus standards)=  7[&2 AW AR 7[F(federal
standard)2 &9t Folth OSHAS 72 PEL(permissible exposure
limits)= "8 9 T

o W
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W) BF Hd9 7] F(selection criteria) @ A a9 (prioritization)

OHSA< ACGIH TLVsE 7|%#%2 American Standards Assoication®] &
e ARe F 27 ﬁL%‘I(PELs)% zESET. 2a9 A&A FRAA
(A BE WA, s DAL o8 BAA, AGFY 222 gAY 9
57}, 7RL BEE m, A S271% NIOSH S& A% & 20
Aue 7|22 AU, T FRI|B s ATH A

ofslf Az oo dzsh s{Hol NLE gHo=2R) zﬂﬁiﬂoﬁr}, >dEdE
4 249 547 DHHSS 22 AF7[ae dad ok

th) #FH3A ¢ 7] = (Scientific Basis)

OSHA w742 |1, 4%, 49, &l g7t =2 o5 Bda ¢
A B35 Jgn il #HE 2R5E 722 sl

ot SEAE TEZ[ZFse HE = A7

o 754 TE Adls R e Ee A

9l tH Act, Section 6(b)) TAH= FHYT FEESE T3 HAA Hed, F=
WE2 1) AMRE 58 972 E8ste #85 £3 2) =444 Az =
= 7l 3) HE Z[HEERE AHB(NIOSH, EPA, the International
Agency for Research on Cancer, ACGIH) =o|tf. E3 diH e zA T
AtE 2} OSHA AHA|F <l A=Al {3 H7Hquantitatve risk assessment)
= AE ddel o old Hrle 249 »Us wRe F2E 24
o TAES FXPoEH o] dupy difo] Ha AESE 4 =R E F
A =+ Uoh. OSHAY H7le "¢td 2 dAds 18 JdHE A2 o
Mo de ez dadolAY AER A Aol e Yy 274
F-gstai o OSHAS wAdde F7F 72482 #9392 7k . A
A< PELse|t 8l #H 74 £ ofH# & ZA, oS8 A
HA Ald, B A8y a49 22 TEHd gALsE FAHY gt
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OSHA<= a3 22 A4d kg 7[€= AAsHEH

(1) Permissible Exposure Limit(PEL)

(@)Action Level

3 Ceiling Limit

@ Short-Term Exposure Limit(STEL)

&) Excursion Limit

dE Aoz OSHAE AzEH<l h%ﬁﬂ el TESA A9 FAHEL
Az s A ZEste =4y LA adA] Aol ¢ E5S TR
AgeA 7ZhAlE g sk 2 gk

ufﬂf

HeH7bsAd 24 7 FE22M ALY S Zetet AlctE A o

= T2 Executive Order12291(1931} 7|2 & +
gtk OSHACA 4% 23+ 4 £A419 Regulatory Impact
Analysis section®] A|A[St It

o) 2H 7h5 A

OSHA+= Albe w9 Z[=H3 dH7leA4S2 Al 42 2Aststd
et Zl=Hed Z¥7bsAel AEEH 2
H a8 ¥s ZAAH] 9= ezt of
Impact Analysis section®l] A A g

vh) A 8/ ol &4 <A

Acte OSHAZF 732 414, ®¥7Z, T2 HAF oo i3l Federal
Registerel] & %522 9| F35th 1992 7t=B(cadmium) TH=S 42 E
of  EAe] EF¥H &L ¥WH  Indtroduction/Pertinent  legal
authority/Chemical identification, production, and use/health effects,
including: Metabolism, Noncarcinogenic health effects(acute, renal
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pulmonary, skeletal, reproductive/developmental, and other
effects)/Mutagenicity/Carcinogenic ™ health  effects/Quantitative  risk
assessment/Significance of risk/Regulatory impact analysis/Summary and
impact of the final standard/Final standarde] &5 gt}

A BES 59 FAA(Review and Approval Process)
Hedel 92 HA G a8z thE 808 o3 B33 EAE 27 74
of AES 9l 722 T3 Section 62 A Aol He 2 FHL S
o 2
O OSHA<= HAE}, 4%, Ay Mz A7 |, 270 A7[E 49
M2 3 22 A 2ad ABE WA Agdct
AR das A3l AmHdId HRE AAS 7= .
AEZE ¥3] OMB(Office of Management and Budget)= &4 Ta3t
25 Y.
Federal Resisterol A AH7[A< x4 7[# I+ §£2E Foh
7lg FHe] g WA =S ¥m mEsi.
SEERRLLet
742 Federal Registero] 23 3o}

=
G NHoE 9AL AZstn 48 278 5 Yok

o, O O
X

o
¥ O Y o
PO L

off of{f i 2
ol
i ¢

= g
e >
éﬁ“rﬁ:
q,

A

o
el
e

o] Hap 33 e 23 AETth
OSHAE A¢td 72L& FA2c2 FspA} Hxsch
US. Department of Labor's Policy Review Board2l OMBeA] mpx[=}

Zo| FHEEHT
A 71H 2 OSHAS <3 A]lsj= .
HY a=®€2 7R A "o

OSHA= #A A Z227) Adist g A A 65 782 2ad

OOOUNOOOOOOOOO
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2 9m, FEL A t=a 18T 4+ Yok

o}l}78 Al = A (Update Process)
Hl A A gt dxpol] et A2 WASEAY H4AT 7 3t

v} A Z-{Implementation )

Jurg oz Wo| Y x| 909 ofufel EFo] WASA Tk OSHAS
TR AR A 2Y 5173 2o BFR GAZE oo m Yo
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Occupational Safety and Health Administration
(OSHA)

Standards-Setting Process

DSHA receives or develops information
suggesting need for a standard

QSHA files for significant regulatory action
with OMEBE

IR

Information may be submitted to advisory
committee for review and recommendation

l

interagency coordination

l

OSHA publishes notice in semiannual
Regulatory Agenda in the Federal Register

——— i

T

Comments are received and considered

o - ————ru e

i
!
T

OSHA may publish an advance notice
of proposed rulemaking

T

Interagency coordination

i

| &

OSHA publishes proposed rule in Federal Register

i

Comments and results of hearing are considered

interested parties submit comments,
may request hearing

|

/ﬂém
whether to

Hearings may be held

K‘h‘m\_‘{m standard

Proposed rule withdrawn

e ——

Department of Labor Policy Review Board
and OMB review final draft standard

.

Final rule is promulgated

-~

NOTES
All decision points =

=

OMB = Office of Management and Budget

Process timing = ongoing

T

O5HA responds

=3 ;

Rule becomes effective

T

Petitions may be filed

[Z% 5-1] OSHAS 4 478 E=t

. 509 .




O PEL : 847 TWA HE2A 5 ppm, ¥HE 5= T2
STEL =24 10 ppm, HF x5 T2

O AAZ7 © OSHAE Z7]<d PELEA 8 A7 TWAEA S 7[& 5
ppm~H2 A gt Abgsta AT (HR s F2). 9A] ACGIHE 8
 TWAEAMSY 7]F 5 ppm ¥ ofdeE 158 =£7[5% STELEAY 7[F
10 ppm (FHR==F9)E& AHEsta it o< OSHA= ACGIHS 7[&=
Wolge] F74A 25 AMEshr|2 23S E I NIOSHE o] 5934t o
Adelrxedidle] F54 F shie, HE Aldo] ALF v == &3l
F72 o}z =%o] Y 9l 2} methemoglobin & Zo|THACGIH 1986/Ex.
1-3, p. 207). Hamblin(1963)-2 dwLolu=dlizlo] ofdHBTr SAo] oFst
g B sger, 50 mgked UezE FH O RBAF R AA
methemoglobinemia”} A7t BAstEe RS 53 =0 A ==
Fo G2 Fon BIASEH E7 Y A JHRE 53 kA (dermal
LD50}2 1770 mg/keg (Dangerous Properties of Industrial Materials, 7th
ed, Sax and Lewis 1989, p. 1360)22 <alAd ¢Jtf Mayer(1930)= €
oA e} AT TLV-TWAZ} 2 ppmel o2 BT Sitfa B
g ey AA AN JElde $EE42 ofddnn At BRI
= Yt} ol8ld BuE r|ZEsY OSHA HFHoZ (A TWA FE=
A5 ppm(JExeE F9)3 STEL 224 10 ppm{HEx= FT2)5 ALE
& 7L ZAAstyth E3], STEL =55 IASA 93 340734 =4

& =ed gasd

Al

(2) ACGIH
7hH AL

ACGIH:E 1938 43%¥ A% 7% 2 3] ade) ¥ Bd ARANEE
THE AE otk 23 Luiy

re,
u|is
12,
gl
e,
O
AL
rr
e
2,
abiel
it
=
,
T
kv
13,
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43 B Mel2g A2 7 =S g8, AR 2 BuAME o5, A}
=H 2HE HEoEd A4 HAS SA7IeH itk 1949 ACGIH
Board of Directors+ 2224 2] Threshold Limit Value(TLV) committee”}
AP o] HY3JA = 1946 dd HFoe=2 TLVE @sksEa, vid
HILAE AAStL it o HY3sle 20-25%9 HEYEmk =4 MAK
commission®] Dol EFF AEHEEZE FAHS Tt of HHFH= 1)
MISCO{miscellaneous organmic compounds), 2} D&I{dusts and inorgnaic
substances), 3) HOC(compounds containing hydrogen, oxygen, and carbon)

o] 37) AY3w FATHY 9t

2

) E4 A4 7 2 A4

2HES. D MEE T2 HET ¢ e Hd T ARY A, 2) AR
=2, $2A e Y, AddA, 28 AYdAEY Y E T TLV
Heslel AFEH. Hdslelr =97t 97 M8 dHEH =g SE2AY
A7 Bzpes dod[AY 4o 4 g

B
03,
_E*IL
H,
1
mjo
Bl)
s
e
'
“J
O el
e
i)
A%,
o
1%
o
Hl
i)
rd
B

D 7 #H Z=(pneumoconiosis)

@ Z(narcosis)

@ =, &, 5749, 28 Z[HA 2 A={hrtation of eyes, nose, throat,
and bronchi)

@ =7 G Allergic effects)

© A Z[A 9 Reproductive effects)

Al
6 AA=A A Neurotoxic effects)
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@ & D (Carcinogenic effects)

E# ZH Nuisance effects)

TLVse 79 2 SEAEC] v wt5der g ko HY#
= A7 BAAH ddke] ¢lL Ao®w WA= FHAAAM e B9 7[F
=25 AT 4 itk TLVe 37k 3ol A, o7 excursion
limits©] 7t

(D) Threshold Limit Value-Time Weighted Average(TLV-TWA)

(@ Threshold Limit Value-Short-Term Exposure Limit(TLV-STEL)

@ Threshold Limit Value-Ceiling(TLV-C)

@ Excursion Limits @ 3¢ A7+ F¢t & 30% ol TLV-TWAEZ 39
Fasta 5 o 2SR e’ TLV-TWAS 31 &2 2= &
A 4 sled, STELS| §ie 2% &8¢ + st

ekt TLV w33 37 A% 372 @4 ste A9 8 = =34
¥ ARE T AvAoR w=F 4 e FAHL 242 o= 3
. ACGIHsms TLVS ¥ed7bsAdel disiM= FAst=d ths o=
L2 T

D Al-1Z+ Ed=d=z &<l

@ AZ-Q17F wekEdE o4

@ A= ¥d=d

@ AL-2I dhEdE PR 4 35

@ A5-21r drEE R YA &e

BEI= 4Fd A 7ol FAHR] A7 H3l=E Hoksle 7€ 224
of A2 Ao & 4 gled, TLVY 2§ F27 | 2239 22 +F
AN el Z2rl @ A% 22N F3F FAGA BAHE 2
A2ALe] 2 E3Th BEI= 7 5¢9 8A|7F 222 A EHt, BEIs 3=
Aol F, w2z At e ARt w5 Aot S2xbe] ety g
o] gAY 71&2E T Yl BElse =2 ZA=e Z2F A Agety 4
T AEA 2 A% G AR age] #EAdd 2 T
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et dwdos SE Uge BEIZ ARstcd 499 ARE AT B

# w27 Belol Yot TLVE 4Aab] sl A&

TLV®} BEI ¥

At
AAA 28T A% Qg 2EL Fx Yot

aEHAR = EHE2 AHed a2 I8 FEHes TLV 4%
glo] A Ao g2y EASET. o|FH2 ACGIH's Documentation of

Threshold Limit Values and Biological Exposure Indices(and its
supplements)}o Al @ EEh TLV Documentation= YA e 2] W&
= Egsta it

© gAgH/2E8 4

@ T8 9T%
@ AAZAHEE 9T F
FHASE 9T &
ATE

BEI +A < dRbE 22 52| sectione 2 & 2 HT

@ Section [ : 7[F =% gz AB(EHH A4, 57, vHYY =
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= d& o A=, &4 TLV, 23 8ok
@ Section I : ZAUAAHZALAZ & g AA T2 3 gt

25, 2o ez o3 =2 g Al AEEE Habd oiFk A8
W AR AH 8 AT BlAYAH x5 oo, 98 BEI #|Md G2
T UzE LT 4 des AR HIA)

W AE 2 59 A%
ACGIH® TLVs/BEIY A= 2 4% dae st o] B39 3L
AR

A A ZH{Tmplementation)

TLVs®t BEI= ACGIHelAM AMEHA[RE IR E= HAAAI[< 32 71E
A g7 e Aot ACGIHS TLVse 7id 2449 oA, A F
54, 2 g ajlgd g8 dF cEAsdAs REE ¥ 7 fle
A= 9tk ACGIHE “o] 7[&AE2 AAHY A7} HN=E FA 5T
HIARtol A Agolx] e B4 F A di7] .9 FAEY =
d Hoh ASHeln 22 9 A3 3 A FAH 549 Hrp, g 4
A A Aejd g SAAR, o=7F thE ek 2R gig 8
3 2 SHoze AES FsA won, B o 7|EL A
TR WEE FEAHC ofHH SA A AREE opdS ZrEsta g
o}
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O TLV-TWA : 8A]ZF TWA =224 05 ppm(HEB =& F9])
TLV-STEL =224 10 ppm(J R x= F9)
Ao G2 ;1996

2 st AA3A 54 4
A7) 7] Yot ZEAEA A ih_a}is 7|Eelth TLVE
4ol tha dEitte EA Y3 AT
2 F7l AA FAA Fo TS FI) Wi
5449 2z A(TEYdAd2 FdHE o
sttt gelgelbdd, ApA|e] tid BEI
© methemoglobin @Z9] F2EdolZ

O
=,
I,
£,

!
=it
o
ali
2,

G.
e W
z
2]

}“J

rd,

= Ze gasio} gk

O =% 7lee ¥

1946 - 1947, MAC-TWA, 5 ppm
1948 - present, TLV-TWA 5 ppm
1961 - present; Skin

1976 - present; TLV-5TEL, 10 ppm

1995 Proposed: A3, Conformed anmmal carcimogen with unknown

relevance to humans
1996 - present; TLV-TWA, 05 ppm, TLV-5TEL, 10 ppm, Skin, A3

(3) NIOSH

NIOSH=  #AdaelAq #Hsl S5k Hsl SHZESd st
RELs(Recommended exposure limits)= 7igst T7]/38o=2 784st 9

. 66 -



o ol K=o HAdar et o) ok FekE Zo[r vy A s3] NIOSH=
Tt A 4 AdE 29 398 A, ebds 3 94 il B
Toada g7 2 9 AT st ¢tk NIOSH= OSHA S Mine
Safety and Health Administration®} 7|5 ZA{{criteria document}E 53
HI 72 ~%5stn Utk NIOSH dXA+ AR A4 28z &3 =

of T4 FFel QA HaH 3o

b 24 A4F 7led 444

of el NIOSHeA efst #si=e deat FHdese Y B &
7 B2 d¥E w2 A S Fedste e of" A7 d8e
AEH, A 5) od H =T TAE o[RS #Fdske .

D 1970 d el NIOSH Priorities and Research Analysis Branch= A =3
A AL #3lE ZALS DAt AMGA porfile=s 7HESEE AL, AR E
BE BASt agendaZ mFRESHE

@ 1980 thel NIOSH directore 107}2] 2 A Hgha) &4 355
ot NIOSH 4% A5 £A4F 7igsty] H3 E=3 & 713 Ao

@ 19321 —~ 19831 d el National Occupational Exposure Survey s 4| 2 5}
o 500097 == AdsH A, oldE= SR ALEH d2He Utk
42 EW 1000719 3FEEZo] v (plumbers, pipefitters)Ee] EE2H 1L
SASA T

=g Ao 4= T & 8

(D Year 2000 goals

@ OSHA¢} MHSA 7% agenda

@ One Committee®| 3%}

@) ITC(Intergaency Testing Committee)2] 7o

O T 2 (EY F7E, 59 HESF 87

® TSCAY HE

FAEHE HE Ay e He= 7[2E SHSH

e,

=
=
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@ SEL wole HYH BA
@ #A4 3 71E
@ olv] #RE 2AY A=e AR
© NIOSH #3 44959 425 By

O

NIOSH= #si=e} #dd o8 Adze £ 848 F9 I8 & A

B2 Yot

O 23 23

@ OSHA® NIOSH AF2, EPAS {453 22 HE A8 4

@ Zolzl FB e v[HEA HE

@ ge-g-g Hrhe} Afo] HIjo EIET

NIOSH® £F o& 7|33 FEshd 4 21 73 did 7|28 A
ot T 7lEe] gzd 23 Z2AEL FAdH =2 1 72 AASe
o 7|Z27} Hed

O 294, 8 54,

@ A& EA

@ EBEX 9 g4}

@ LukH2l =4

© 7l 9

® |5 AA

@ Woldd s A=A

A =2

Q@ &#F-g&a SF-vg A,

m<IT 28 52 £3sit

NIOSH 7| A {criteria documents)”} RELs= A3 ste SAZA AHE
YA W3 NOAELs(no observable adverse effect levels)d}
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LOAEL(lowest observable adverse effect)z} @I 72 L3ty 7|2 A
© O 778l 3t F(RELs, =& 74, o 24, olF FA 5 2 B
o 9 Fgn| HfEd i ZEA] i 2B FEA 3 (I YA
H A o= X9 Q@ =Y @ 54, Adh k=29 FA HEH @ x5 ®
I Q HM= 2R ® HE A dix @ 2342 H7F® A7 B8
@ #Ha 29 0 F3xE9 HES g 9t

REL= HA T2A[7] 2bdAte] ¢bxdsmt A4S Bshr] Y3l NIOSH
AR Y =& 7[£oE 3. REL2 38, #AdFA, =5 2 @
A mpAl, B7], £, IRIBRET S4 EFoE AEHEHN 7IES AT T
4041 SHE 10412 Bete] TWAR F#HEH, BT 1587+ STELH A7
(Ceiling Limits)® F@sl7|= 3td. BF REL2 §% 2dd H &2 5
Sk 9712 RELY 2% 3&ed £ AA-F &7k A&, PCBs-d A &3}
= R

e

"~ }‘J.

REL= A4z #dE AR S5 71 BAFAHARN L5 Criteria
Documents= RELEW HFI 1A, T4 wrHz 2 AF o] e &
e AAFeln Adrbsst agd0Eed o3 7[£g2 UHEH dE 29
7] vt 7= 22 F7[d 43 Criteria Documents®l] o=
7HA] v 7] wREE =Y ¢ e A AR a8 A
o 2 AR AdHes dESkr e deHeE AHT o+ e
o AAE gd0537 HAE 72 NIOSHAA A7-Faked] A% d
= %2 OSHA2} MSHA®| w7 FxpelA mefE

r
=
™,
af

s o,
L %

El
4

) SHARAR/NEH S

NIOSH® Jdxet2 97lA] 9& Documents® ©xHed ol @
Criteria Documents &) Current Intellicence Bulletins(CIBs) 3 Alerts @)
>pecial Hazard Reviews, Occupational Hazard Assessments, and Technical
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Guidelinese] EFHE T

Criteria Documents+ AFE 3 =5 7|3 A7y oAk A= A3
2 ZolAY AAstr] HE} AEFT 4y WS J4FH Current
Intelligence Bulletins(CIBs)= Y% Hal=d izt M= g HAHE A
soted, dE 29 Ao ARSHA T HMzd it A =%, ez
Hefl=ol A4 A5 B3, M3z FA et AEFo[t. Alerts< M= 3
A AHGH A=l s HEsHA Mz AuS Alsty i, siZ2, 5
Ashod BEE 87%H. Specal Hazard Reivews, Occupational Hazard
Assessments, and Technical Guidelines2 5733 29 =2 27 #H9l
« B4 3 ¢td ZAE Hrobsta A3 FAY Al HEes diste

NIOSH®| The 74 A% 852 AAstn Baat

) dE AL w9 BA
= NOISHelA 2] RELY 43 &=t s 29 3 2= 553 33 &
AX BEE

up) 7341 A

Current Intellicence Bulletins(CIBs)2 2 A3 Yz dist =22 I
& AR E AFstod, dE o Ad ARSHR] B3 Y= oigk T4
=4 27l HAEy HL A5 B H = FAC HE HB Folth

Ab) o] 3 (implementation)

A7 EH T OSHAS MSHAY dgHe HE A= FEscH
A& T
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NIOSH

Process for Developing Recommended Standards
by the National Institute for Occupational Safety and Health

P — —

NIOSH staff prepare position paper proposing
the development of a recommended standard

-

l

Position paper submitted to NIOSH Director

THa= am

NIOSH staff review draft criteria document

il e—— -

Draft criteria document submitted
to external reviewers

1

NIOSH revises draft criteria document
based on reviewers' comments

l

Revised draft criteria document receives
extensive internal review

I

NIOSH Director decides whether to publish
criteria document

!

7

dr’uﬁ\”“

\—\-\Y,—-"""_F

t Yes

Criteria document published, submitted
to OSHA and MSHA

[2%H 5-3]

- 71 -
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NOTES '
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All decision points = W

OSHA = Occupational Safety and Health
Administration

MSHA = Mine Safety and Health
Administration

Process Timing = ongoing

NIOSH®2| Recommended Standards 27 &=}




O REL : Recommended Exposure Limits, TWA 2 ppm (10 mg/m3),

Sith wERA, NIOSHeAM = o 22 Abdel 2 7ol e €4
(A3)2 ZF3ha gt

SRR

(1) FA=TA
YE =54dA =5t HAHde] #e#=2(Control Limit)e 2 #7H
ey dE&A= o7
088 x=&A TAl Al Oz E A fERBEFEEE HE [V 7
of g4 diF #HEEErt #AHY Atk dedepn A iF e
= 7[#E2 gl

d

o72d W A 5722 AHE F

i
i
e,
oot
o
P
[=!
!
|_|.

 —

(2) A ¢ Aek3: OEL (Occupational Exposure Limits)

4] B8 5] (Japan Asseciation of Industrial Health)= 2] el A
Faled, A AEI 45 o2 I dUEY x5 AEE S5
43t A A=A HExZ23 A (permissible exposure limits)2 ©F 35 o
of BaoM HEZF AR FelEded HE =2FAE Hske d Yo BE
A, el WA E Zl=styt. g@3e AP @3zzoln o8 Y H
d3]2 FAET €3 W HE&xSAd e AL A RE HFrlsta
== AAE AcksEE .
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h 28 AF €3 +ded

Hed3le g 7Ed 7IEste &g 524 AL 2dE
dAstge. @ =] 2bg3e Sdolofo} FTHZF, bl A A}%ﬂ
= 3EEF) @ 2 B4 =22 3 AT oo @3 el FHur)
glofof 3ttt @ B Alg#at S A% FRA)F Yo o vz
stot (HAale He3ly 3 dgo] sk Folth Ao mhat ﬂ*fﬂﬂHﬁ
B4 @3 BAS FAF & ACGIH TLVs7F @32 AF&Eth. D2
A HEEETAHE Hoste Wl dFF o2 ACGIHY F&2 2wt =
7l "7l Ag =&3 Ay giFEe] ACGIHY TLVs SE2o 28 Agy
At 2dE2 WE 10%7F thE A4 7[2E T

SNE LI

-
o,
O
Ir
o
35,
2
i
i,
<
H
1Y,
4,
T,
ok
0
o
iy
2,
of
o0k
i
=t
',
ol
<,
4,
o

| =2@AZ FESEE o), YNMoE =4 4R

At B39 A9Fe dosle Bild wEHsxsaAs

&,
-z
M

|

L < ]

E= &£ 2!
T X-4d AR B3 SAH7[Z2A SASEH AEeEdAe Aol =
AFow JdFEA @ ZAA sHF A, 7 404 St ATV HTA =
Tdsldt. &34 = "no adverse effect” §o2 FEHET F =&FHA 9
MEHE ol HE 2=HUS W R S22 A M2 A%
dof x| gethes 32 9u[gith

H2e 249 slguddls 2 2 w22 o8 TATE A%
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Aol 7|zt Aetdrt A AA A, A3 FH LdEe] MEE ==FA
A7) Aetd of Y37} mEFoh A, A E a90e] maEd st HE

2l rleretE g giEt FHExEFAolY B YU =23 A
otE o AAA AR 2R ried darksAds A7 AS T gt

gt) A3875A

HAEESAE de darksdel AtE =234y HAEE A3 Az
1de] A7 Heh3dA AT g3 AGHE #HAA 22
of 2Ag oz TAsle AREAE dwstr] 8t HExE3AE T
g ol#E FAe ZEAY I olstE ER 2 =E2HUS | R
2o ZEAEAA A2 ATl oA @S =5 sAE FH o3t
=E23AE FAske b o, F3v w50 HEEETA uTo[S f=
b A HAE BEH e J[2FEe o A Eo] YHhe A 9]
At A7 HIe HE=SAd e ekHgt JF 7 At 7EskA|
B A2 dAFs, HAdxeso] Adeszs TS HT 158 =5 FHE
w25AY 1588 2asiA e etHTE HE Aletstsh

i,
r]r

) FARAR/l2A 27

AL A A gt o248 ZAV) vid LB G B AEIAY
s =oeE vid AAYHD Ut F§Ex=3A e "Recommendations for
permissible Exposure Limits” 2t Al Eshel] AAE L g, o888 FAc
"Proposed Reasons for Provisional Permissible Exposure Limits” Al 25|
AZREH. Wd S0 =woldd HExEeA dFY FaF o8 &
e §lHh

up)
25 AH Bz Wl 98 oMy AYE gm HLwHA
WL AaT WP FUL AN JA 2 Pt FAD HExED
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Hes] o] =2 7 A& A HA A dEER

o Hed He AetE AAE T, BEH =4 %k-%”l

AE HE IAstY ==Hez As) do. AddHEH U2 BE

ol Fo 3l Alsdo B Hdod 23l dFe] Evd, AA
7l &3 gEld AsEHT g7 2 = dASE g2 1d T HH
AN LRt BAFES A A 2 7T F "=

o

Ak I 7[ Fet dn] Ao gigk ghgE = 2
o] Bolzz] gy I e e ¥ 2o o FAA
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il
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il
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el
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jﬁ
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il

0

}m !

o o
2

o gt ZAs Aokd e AzART BEE fel Jew
H] grol AlQFH L, ofu]7|Zvo] AFHI, G ghe] =97} Bhgo] ©
' 937} e JeelA FAsE =2 WAE v AUsH 9
jele g2 Yad 27127 e et w2 JEL At o AEE
3 03 ABEol HExSUAS TAAA Y ALET £ 4B o
2 Uegeld 42 8AE TS MAdE FEY ololdeis} gt o
A o4 Wit FAR BAXAY GRRo] e UHY RAEH A B
o 92y x27|F 4% AR Og 2Y F 2L 2R AWS AA 2
AT

]
£
,

f

ol
——l—'
Y
.;}
-I-l

N
i,
I
gl
o,
1194

o}) 734123

el
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i
i
<k
e,
(il
ol
o
E’L
=
Ras

e AL JES AT Fdsith A
dAZ YExdn. o[#F dE[EA= d2
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qu[7[2 o oY Z[Zseh AetE g #EE HEH olEo] 87
I, Hasid Hd3= AckdE FAAE AzARRT dR[7[de] FRHE
Aetd FAA= F3lol o HExdAA S5 AHE

AL ©] 3 (Implementation)

e & HARE AGxFE AT T (Labor Standards Offices) ol
13 Ev 23] AAFL] Bael= st 4 I8 SAEE FE S
Az Bebgue o[ &5k 22 4 Sty g3 I FAFE AAY B
4 d= 7 A oY ageEs FAHS] HE Aol SAskA] ¥

=

i
I

rr

o)} ¥ 7}4 B (Additional information)

ZAGdstd =3 HE(The law for Measuring the Occupational
Environment)oll {78t cs5f< GG Flia=dd === 45}
71Hst 2AZA 23 A (control limit)= ¥ XSS T
T A (control  Imit)= =FF7F 1984 A O EEstsET #E A
(control Limit)y= 27 2AAA 7] L Hrlsta, o2 Eiﬁ}ﬁ*ﬂ?ﬂ ot
A Ee 2w EF/FE st dH AREEHEE A (control imit)= 4
A= A& 7 givh. 7K 277 AHEET acceptable (YRFA 2]
dHASH ol HA); borderline (AT =7HaF F7F HASH AV 4
not acceptable (£¥3t FA% g HASA A7) o)

dRAAgAEs = S=rigor FHEFE7|F(Permissible Exposure
Limits ; PELs)= 2334 o[« BE90 282 gt Ze dif2y &
> o[ u[=9 ACGIH2t 2+ =
+ ACGIH%} mhzb7R2 TWA, STEL, Ceilings and BEI7}F Slem™
7l&Ae "d the Japanese Journal of Industrial Healtho] 23X ¥
o] 7|&A= 90% A= v=2] ACGIHE Od2 &3 FHolm 10% A%
o] ohE AA ZAE 7HA 2 YT

réz

"'\-\___-"
-

|

2

=
i
el
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HEr&otge] e Y gdol sjggloly o
oA T AFHE AEFI, *| sAE AE.
2z2 MDD, AHorE &
H2E ARG

E ) & A

SATAZZA 19
AU BT R A ST

OH) 2+ oAu) o] st

200 £

=440 HELSTAA
T AR

[ 5-4] YR 7Y A% A=

.77 -



O QEL; 5 ppm (25 mg/m3), 3% S
O AL dx ;1993
O AHFEA 1 OELL 22450 ¥=9 35837 glo] Agste 4%

A G2 FA] e FEE ST Aot

t} =4d: MAK (Maximum Concentration Values)

s = 7M1 FFY  OELse AT A  AMEsY. shue
TRKs(Technische Richtkonzentrationen)2 2 (<=2 #g| FZo|H X s
+ MAKs(Maximale Arbeitsplatzkonzentrationen) 2.2 2 Zke A 2] 2o &
& FEo|th. MAK= 8AI7F 7hg o A|olo] AAS Hels 7[sez 3 A
o[ty TRK<= &A4d W 7[T #3i=d s=oltf o] 7[&x < ¥d=d T
oA category 1 or 29 siEste 2 F=2 AE&dH FlEdy ==
[&£x]= Technical Rules for Hazardous Substances (TRGS)l 17 5
2t TRGS+ the Hazardous Substances Ordinance (GefStoffV)d] <A S
T o] FAL HEY the Chemicals Act (ChemG)ol &8 ¢ 4w
Ministry of Labour and Social Affairsdl A= "id A2 &= /1HE 7]+
A5 3ot HEHE MAK and TRK= TRGS 900 (Limit Values in the
Air at the Workplace)dll €3EHT A=24d ZUEHEH g2 TRGS 903 &
FEHY HETEC A8 7MY AR ZlEd Asie AEHI AAEY.
= the DFG Senate Commussion for the Investigation of Health Hazards of
Chemical Compounds in the Work area®] the MAK %9 3], the Committee
on Hazardous Substances, Scientific departments of the chermical mdustry
AM olefzt YFZ TH I

The Ausschuss fir Gefahrstoffe (AGS; Committee on  Hazardous
Substances)© o8] ¥ Z[EAA Y2 AdE7E AAEHT S AR RET
¥, the Hazardous Substances Division of the Federal Institute for

*d
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Occupational Safety and Health (BAuA), the Federal Environmental
Agency (UBA), the Federal Institute for Health Consumer Protection and
Veterinary Medicine (BgVV), the Federal Institute for Material Research
and Testing (BAM)Z = 71782 € AAYT 3 =5x2%9 dEAE
T+A o] Ht}  AGS2] the Beraterkreis Toxikologie (Advisory Group on
Toxicology)ell Al MAK HH3 ¥ O& A8 7[#HY AR5 A4ET =+
AGS H7 ZIERE AAStL AGSE HA| AEE FE T xF5AHEA
(the Ministry of Labour and Social Affairs)d] A|&Ssti =85AEAH 2 ol &
the Technical Rules TRGS 900 EFHA]ZIT

7H 2dd-d 3 ¢4 &4
g3t Atdd 9le HYE(Commission)?] Z¥E 22 Geman Institutesel
So AEtAEY A oeg Agte] o FHXH, HHI= TEAE it ¢
g FAE dy¥sied so4d M 2ds dE9skA JH Hed e &
E2 A Eo] ZAMEY A% 9L digeE 249 EFARE A ¢HE
o Algt2 =€ Ay AR ERYH He o Yo A A=
Bsfol st A= 7R gle AN 7 daAE AdH e ATst

MAKS 8749 A4S na@ o dndos 2249 Agd F0g o

2 = 2 A Q] F7] Fef
A=, 270, B2 dAhsE ge saee A He ¥EE Foud
MAKE 43aht 943 o}2)e] The Institutet A+a}r| o)A 82 ¢
she B39 71z 2H02 B ARSAA HHH BAZ 25T ¢
o o Jl#e B9 FYgASE FYH Yok Institute’s Senate 4
o et A DS, o AFL A FaF Bl YT A,
A A

Al B4 PRy dgosRy 22Ad A2 wisy] A8 I
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that Aol Hedsfd R, S5, H U3
= TH. {3z e ArEAeY FARESE |
Agte] st =ALE & AL VY SHdH o2 Minstry for Labor
and Social Affairs®] Al¢t2 ZALgEE AR, A3 @59 FHAS 47
R Fustr] Hs A4S EFske Eapel mer sttt A o3 BA
Aue7beh Hes] B8 foe 4 ot #d37F MAK 4= 27437 A
A= dAdEHe 2832 T Y En 54T dgdA e H4H3 HR

T2 H3Y ARBG A FAEe] FAFon
A =2 9ol FHeEdd g MAK @2 oy sdwelrt &t
Al Z2 FhAZ] o] HAle 4 9l7] uwfEe Technical exposure
limits(TRK)el &3] dF €. TRKe Abg7elA 235 vl oig =FHe
2A AsHe M3l =2y ZleeE Ao o+ Ut TRKO W3 a4s
FAAL A HEES @AH3] AAZD ¢ g™ BAT(Biological Tolerance
potential health dangers)c 3184 3=, hAb=2 A & &7 Z2 o
g3 =g == ArEelAM YEids AAAQL ASE S parameter( ¥)
o thet Tk A FEHoE HoHT BATE d4st AAgE deA]
A7 A (Ceiling values)2 A€ 4 glotdl, BAT #h&2 =t 2dddA
AHET. MAKSF BAT< 8A[7+e] Ho 7k A olH, A3 &322 ¥Heat
st AAA] FZEQ HY AE mHsted A ET. Short-Term
excursion limits< categoryel] whet AR HS T3 Z[To] whEt o g
MAK Zt= 7t He3fe MAK #= Zc sged ey & 99

Eely
=
T =
'I_

258 @tk AAFFIAY 3o Gl Y JgBIe Mydnt ot
gae 2AY 2o ne BRPH T2 oyo] HeAZ BHY & Ytk

]A—T 22 a0 ol o F] ;RLEH}HG]

<,
S

dof i@ AR GRE BURd B
= B9EdE Bas det sEe B2 MAKS BAT#HS 275
&+ Occupational Toxicants and Industrial Health-Toxicants and

22,

il

Industrial Health-Toxicological Justification of BAT Valuesol] 3 3hof

- 80 -



e,
™
&l
e
=3
ol
[=!
il
=)
i
o
L
ol
N
113,
oo,
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H
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0{33'
I
il
Do)
oY,
i~
-
s
¢ P

) sAARR/IEH ZA

Hed3le vy 1d 4 MEE 24 52 HAE IX s =2 434%
o}, ole] AH2 kst 7lH T2 XA A E 4 gtk 4dea Bol
of 7[#E2 MAK #2 s2ld i3] X H it MAK g g 4%
e AFZetz] YsiA ExElE voaed @) exed ¥as AESgd
Hes[= vid MAK g 522 53 M= =83 d4E W&ol sl &
A g wEst

W) AE 9 FAd BF

= =271% 43 FYL Be TUS ~5-73 2L BRF A2
AH 2REG

) A A
2341 7 of A 9 EH%}r J LR wAE e 20 MAK 229 u¥

2 7de] WE7} ), WAFE gl uﬁwE AugAq Aze AT
He FAHS AFBE 422 229 ;A Ggd %zﬂaﬂ SRS
g2 el 2287 sgee sy =
2 FAES] AL HET & e | AR Askd HYA IS =
& AR7tE 45 Ak MRS 2% Do ¥R 224 9@ F9H F

A7} BAEEE, e d2 AEE gy @

b
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AH) A 8 (Implementation)

18T o|HABE Federation of German Industires =2 Ministry of

Labor and Sccial AffairsE F3A] B
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Germany

Process for Establishing MAK Values
Part 1—Urgent Case :

-_‘-h._‘_\_‘-_

s — = .
Wi : q-‘\-\\“x,_ Mo - - No immediate health threat. See Part 21.
e _,,’f""f Mon-Urgent Case

T
—

L] i ]

Yes

;

- Immediate health threat 1

i
T

I MAK Commission determines action

-

Release Advance Bulletin

|
| e
| fiE
2 Notice Group:
Notification : P dromEi
. ] ] B "_-:""1-.-': 5 " . .
1. Federal Committee for Dﬂﬂpﬁh“?!;-_} T
Safety & Technical Security (LAST) - - 't
2. Federation of German Industries .- |
Implementation = g
3. Central Association of industrial Injuries™
Insurance Institute
NOTES 1 4. German Trade Union Federation :
All decision points = < T | =
P LT
MAK = Maximale Arbeitsplatz- i
konzentrationen ;
(Maximum workplace concentration) |
Process timing = 1 year J

[ 5-5] MAK %t A7 Z%(Urgent Case)
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Germany .

Process for Establishing MAK Values
Part 2—~Non-Urgent Case

f‘_”"‘—h._.q_
'_F,____ﬁﬁ__,f-'*;; H__H Yes immediate health threat. See Part 1,
S gent case? - P
) e Urgent Case
No

Annual publication of MAK List
MAK Value List

! Bundersarbeitsblatt

Inform organizations in Notice Group Zentralblatt fur Arbeitsmedizin

Arbeitsmedizin, Sozialmedizin,
_ Praventivmedizin

Notice of propesed changes (see Part 3)

’ Limits adopted

Ratification by
Ministry for Labor & Social Affairs

|

implementation

NOTES
All decision points = <>

MAK = Maximale Arbeitsplatz-
konzentrationen

{Maximum workplace concentration)

MNotice Group: See Part 1

|2 5-6] MAK A% #7%(Non-Urgent Case)
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Germany

Process for Establishing MAK Values
Part 3—Proposed Changes Procedures

——————— S — ——

Notice of proposed changes

l B - }

‘ Notice Group prepares
comments with justification

T
¥

Commission deliberates on comments
and suggesticns

S J |

— Issues of fact? S - Yes
-5“‘“--_______"5 2 T
| No
- —-|
!
_._l-'-'-.-...-_'-'_-\_\-l.-\-h--._\_\-
——  Important T
S ] ~—_ No
e to prevent medical =
- problem? __—
S it
Tves
[ Give priority to human evidence

Consider animal evidence

Benn i basis? e
'--h__‘_q_‘q_h-w_-”_d_d_ﬂ-—"'f
|
£, 5i B :
f Determine MAK, TRK, or BAT i-

Publish in annual MAK list (see Part 2)

h'I'\-'\-_I—I.

L

B

2" 5-71 MAK 4% ¥©72 ==t

_ 85 -

e e SR

Suggestions from Labor & Social Affairs

o —

Suggestions from other heaith experts i

i
e p——

- = . - L —ar —_—— e

—_ i - ——

e ——

Mominate consultants 5
i it ; ERRER !

r

— S

!
Review evidence !

s S e e — T

T

Notice Group agrees to consultants

e e rrrrrr—

e ——

Resolution and justification

e TYEES

Li

Reset decision for next year

|i5itten e | =i 2]
po— .. 5 £
NOTES L
All decision points = .c:;:f ;_J;;b
MAK = Maximale Arbeitsplatz-
konzentrationen

(Maximum workplace concentration)

Notice Group: See Part 1

—— ——

 ER—

Reset decision for next year

— e ———




O MAK; 5 ppm (25 mg/ma), HE 57, 9dEHdE 74
O AHE {0 1999

o}, 24| OEL (Occupational Exposure Limits)

~ 2 AYH =& o= A7 A 329 gEARE of[Fo A
7 Je AAE ol g5l Yrf. AR7[E2] Board of Occupational Safety
and Health(Board)”} <] AA2l Ss4le] Ht} o|= TA] Supervision
Department, Administrative Department, Board of Governors® ThA]
o 7 fd=dy AR el oiE Al ARHTE, Supervision
Department+ Regulation Groups, Board®] tHEA}E, 7|+ =A== AF s
. Boards2] #sd i3t HE A= Wak Environment Act{Act)2}
Work Environment Ordinance(Ordinance}?] WA He ¢l<=d Boarde= 7|
cd=de I H FHE wrd #F 7EHS ML

7h =4 A4 Zled -4
BE 3d oo o[FoA= AR gl tiR gAES dAskr] Al
Regualtions Group= ¥ 32 ALADR S ZFH20; 24l A ALEY
1 le = AR gty oW AdAke] Al s i e
Regulations Group®| WEAZRE 72 Algte] 7[= T Alet2 Al
T, w24, #&gA2; FAAE = 9 U The Boarde V=, +dH 9, =
4 A7Yuid|ole] FEE HISHo=w RFUHESY Crteria Group=
Regulations Groupl A £33 222 #AdF 72 AFstH, 843 =4
of ofgH FASH HBE E20 F MEE = s thdAelA B4
HAAA e Z g FEA ZAA stEH
AETh Aete] 2o|H Regulations Group2 FHdHE ASHA

. 86 -



o A o] B-EL Crtieria Groupl 2 AdHTH

L)) =psh& A
Criteria Groupell 2/3] =& =g 7[£2 vpddeh A7[d<= 7[dT9
xR ol AAT A HAl ATl Fogtt o|& # Crteria Group
d< =49 ibdee, AgAne, gz s dErbE3 Institatet
Swedish workplace medical clinics®| ZZ7F=e¢] s, Supervision
Department2| FF#EAFE] o] 3th Crteria GrouplA AAF ez Zl s
A7 ZAas T MEE =4 diF #A&dHe] Bas @ = gtk
Criteria GroupdlAl< 3T S ==FH AFEH T899 A7 dakd] &3
HEEH ATE 99% Crteria DocumentsE SHETE Criteria Document @
AAbe d1of BaAef ZebHel o dis] Hrlsta, AFGHA =5 A
o Zhe3t HE=2 7[=3. o[¥ Criteria Document+< Criteria Groupl| A
o] Aol :MEFHTE 2 ZFA| 7[Fel 23] 7HESF Criteria Doucment”}
Swedenvl A AlEH+ A2 At o83 ZA 77+ Nordic Group of
Experts on Limit Value Documentation (Nordic Group)o|th. A B+= S
NIOSHY ACGIHY Criteria Documentdl A= -2 = 9lt}. Criteria Group
of ARYAAME HUdT AZHACIHTY S=2AFILERYE Y YdEE
HEgTh WHOA daste A 7[& ghg= 1e didte] Htt
Criteria Groupel Al AAJEH z&A 7|2 Group TAYLEY Too o3 3
of WEolth Z{E -G EF-HbE ARE AANE st =FY
critical effect® A|AIZF}. o] critical effecte &37F Uebd 4+ 9 7173
2 =5 gFolth. 28y Crtieria Group= A|$H g AA|ZQ A7 o
gt HaetE AAsHA] geth ZE E42 VM 352 v A A 2
T 229 HI & Had FEE A AT 7 = g,
A (Ceiling Limit Values)= 53] #{¥3 @A WE 4= Bol
=4 T ﬂ%’%ﬂr - WA (Gmup A 28452 ST 27 sl A
Had T glofof sta, 3w~ H=F(Group B)Iv =% Z=E(Labor

z 223 4

o

rr r‘«‘d'

L
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Inspectorate) 2| & T4 at,

Cle ¥ 222 EFHc %EI’:GIE%. wE 7[EE SHEAY =E2HYE
A7}o] 2 EA HE F7

T AFS 1900 Z[=Ho vt x5 7|l A4 HH ?_?.HM dolgt &,

T ks 89l ey 54, 37 e9=dY AA

D 4% Zr&-(interacting effects)

@ 2y H3sHWork load)

@ ¥t EF(Carcinogenic substance)

@ 7+ EF(Sensitizing substances)

® #HX FZ<(Absorption through the skin)

® 2714 W] 2 (Reproduction disturbing substances)
@ A3}ErA d3kbiological effects).

TS AelM e x5 AET} J}GL%@ olH ABE2 WHEH HIA,
=g ke BA Jg = He| S Eh Nordic Group, B,

A FHE =5 7S FdH eix(ges A% FA A HEHAA
A2 W™ Regulations Groupd Al A AT 8904

E E3] AetS Board of Governors® TESHH 7|4 mpx]gt A

sl & ol AEE wWel FAG/MAAAY JA5H0l B

_ 88 -



A segt 294 =& JFe ARY/ENSY JPel D} TAS FA
gor], ol2yHel xg J|E Lurgel dmste 7)

Criteria Group= Regulations Groupd] &9 ZAE 717 criteria
documents & Al &3t o] A E e Aot F71H9 Board of Governor
AN AEHT Criteria Groupdl A 5FE  criteria documents] =22} #-2
National Institute of Occupational Healthel] 23] @3 =t

) &, w083 2 Al

9wl =27 A FHA2 oty TRI ol ZHHE

Ab) A3
Boarde &7 Ag7 TAZ 98] =2 73 o O FHL ¢
F24 g=e Wdd AAHe U} Board7t AE ZHL R, =2 7]
zo| At 518 T2 B3 WY P2 w¥HD Borards A EA7)
e 9ol A5 FHAY GE HEUAS 55 FBE AT T =
Y3 AR Ane 4y T2E T8 AL

O QEL; TWAEA 1 ppm (5 mg/m3),
STELZA 2 ppm (10 mg/m3), % ST

O A& d= 1999
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l

Chemical unit of the Board

drafts a proposal for new
limit values

|

Regulations Group
collects and evaluates
information

E_ES L

Written evidence and
opinicn from subgroup
to the Regulations Group

Are the
limit values
economically
feasible?

l.

1

international criteria
documents and other
scientific information

Written evidence and
opinion from companies
and empioyees

Recommended
limit values

{proposal)

Review by labor unions,
employers organizations,
and others

NOTES .
All decision points = @

Board = Beard of Occupational Safety

& Health

Process timing = 2-3 years

Supervision Department
of the Board

I

Definite proposal

i

Board of Governors

4

Final decision
by the Board

|
1

Ordinance on
occupational exposure
limits

[2% 5-8] 24" OEL(Occupational Exposure Level) 7|& A% A=A}
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o}, 4= WEL (Workplace Exposure Limits)

H=o|Al2] OFLs< 2006 4< 547X+ the Control of Substances
Hazardous to Health Regulations (COSHH)® 2|8t +A %At COSHH
T8 AT AAHCE @ =&7[eeliv A d=oA = OELs<|
Maximum Exposure Limits {MELs)®  Occupational Exposure Standards
(OESs)Z WA =52 HWF MEL vtz oo} 5t OES BT}
A2 T rE2 WE2 oz sty I8y 2005 49 6YFH
wE7|F B3 £ WEL(Workplace exposure limit) = #2] ¥t WEL
= COSHH 774 stellM #e=l7F o EHAO A7Ee At o Am+s
HSE Direct &8|o[R[A HA AEE 4= + Ut A=TH ZUEHEY £
gt= EH40e| +4d%Ye <2t Health and Safety Commission’s Advisory
Committee on Toxic Substances (ACTS)= 752 WELse| 7l3e] Hast

> 2 7|1FAE AAFH. The Working Group on the Assessment of
Toxic Chemicals (WATCH)o] ACTS #& $Hd3=2A ZF 229 YA
cEd A7E s Hrbsleq WELse] A3tA[E dEIH. AMET, <=4k
AR HAAN @FAE7)E 2 AR g4AE A" ACTS?F WELs2 = els)
H the Health and Safety Commission (HSC)7} #F 5912 sl %38}
the Health and Safety Executive”} ¢|S F &3t

CHr
L

7h =4 A4 €3 49
19891 d e  HSC(Health and Safety Commission’s)-ACTS{Advisory

Committee on the Toxic Substances(ACTS)7} WATCH(Working Group

on the Assessment of Toxic Chemicals)¢t 522 OELs2 A735}7] 43

work program= 7|9sl5E . OELss A3 Ald] 242 e E Z2AHS
HrkA] alE5S nEstEcd AR, FAeHS

o w4ol S AYEY, B4, P29 $HEdE BAYE Ans TAZ



deleta 2osd AlZe] gk 88 gFoH, nA[fe g WIS Al3S
= 2oz Ao FdEA ot

L)) st TA

OESs(occupational  exposure  standards)®t MELs(maximum  exposure
limits} & 3% OFELs2| AA2 25 #H dA(0ER AT ¥FH o
gt WATCHY =49 & A2 T v dE 78+ HSE(Health
Safety Executive)ete] HE7HEd o3 s HAA=H, 542 A
Aw7h, b7l gz i g2 FAH HoegE TAEHY 3
o,

o AE F Fd IR

=AM x5 7€ dA AAHS IH 599 A= AAH 2EEH

¥} A 8 (Implementation)
OFELs®] A8 Z7A a7 9 AR REAA dojdt) 2F dda 9
274 #HEd dF AAFHe 98 BA dE 5 EE

8 & Biolth

O WEL; TWAZA 5 ppm (25 mg/m’),
STELZA 10 ppm (50 mg/m’), 3 &<

O A& d= ;1999
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.| ACTSestablishestistto |
be ?‘T‘Eﬁﬂlﬁ P | Arg thicie Recommended value bhased
oxisting listofehemcals | e | any socioeconomic "\ Y8 | " yaiance of health risk
! : e considerations for "1 with cost/effect of
. | setting MEL? controlling risk
Assessment by Working f i
Group Tox CHEMS ! 1
(WATCH) ! No !
| ] Final recommendations
, ! . tohse
Can a NOAEL : !
be identified for the o : -Recommend MEL to
critical health effect with 2 Pariament fot approval
| Yes SR
Apply extrapolstion/
confidence factors |
i l i Yes
i
‘Notational GES Il Public notice of
i intended changes
! (0ES/HEL)
i the possible
consequences uf&:pe;ﬂ\ -
excusons Are there MEL/QES added to &
any objections? approved fist
there serious ' MEL ol .
health implications N0 | Reevaluate substence | | Resolutions Stheduied
for workers exposed to far an OES or sel no COSHHREGS
substance? fimit at present
Recommended MEL OES/MEL publishod
in principie Guidance Note EHS
: 4 N
S L T D e e s R e i e NOTES
Al decision points = -@
OEL = occupational exposure fimit :

MEL = maximum expostre Emit

HSC = Health & Safety Commission
NOAEL = no observable adverse effect fevel
Process timing =

3+ years WATCH review and inferpretation
18 manths {minimum} for public netice

(29 5-9] 9= w3 72 47 =

.93 .



v}, 222 VME (valeur movenne de limite d‘exposition)

A A2 g A 2 HEF B Az Z2A F2E
stAY A4 LR AT Feolth 19829 AdH xF 7lee 55
ol Ago2 TRHIY ZF29 OFLs2 thg9 27k 3] it

O g% 249 FHelm A A OELs(M ™, Fsinld, 27, 44

=

1+
=]

3 3

i -Fe 7k)
@ & =49 ¥1 OELs

OELs2 High Council for the Prevention of Occupational Hazards, the
Scientific Committee for the Surveillance of the Workplace Environment 2
s slol A dAsta WA o HeISoe HdEry kAl g qb
d&tatso] A7lstn 9o 3 9= OFELse dAsted =329 OFELs
2 AEE R T

) 23 AF AFE L S

Aol AT 670 Lo =FE] HA OELs® AHE= w
2 23607 o4 Fm OFLsY B&g wath gurdo
AA e F91 ACGIHSY TLVse ®sH (53] 74t A4
ofsff sz Aol o3 ZAAEH ZH2AdA = VL2 Ministry  of
Employment and Solidarity(the Ministére de 1'Emploi et de la Solidarité;

a8 3 HER A Ao Hup B F[Tx = CNAM(the National Illness
Insurance Fund)ell 25} iJ—Q 7= 3T ALE  =E7[s(the
Occupational (Air) Exposure Limits; OELs)=  "Valeurs limites

d’exposition professionnelle aux agents chimiques en France” (VL)EF # =
B V0L gojs ACGIH® TLVE Hf2t FASHH 27F4] #9299 =& 7€
= AHESIT

O A7 7V HA A EBAIH

.04 -



(@) short-term limits(15%)

1})
A B Tle] €I d7e mRrAR FA|Fl e wEleol
OELs= 27Ash=d o] &%

B

a9l A

|

#Hel OELs® BES ddzgel 4FdA 7}
4% OELs= ¢otd &8 & ofe}t A7) A™sts ZA

et) AH7ks 4
Scientific Committeew 25 OELs=2 =
metAl OELso| 4 7Fssta g4 T4

st LA

) AR E/lEH 2

OELs+ Official Journal, Official Bulletin, ZZ2[{Z INRS{National Institute
of Safety Research)?| ¥ =4 ¥3EHT OELs= Scientific Committee
for Surveillance of the Workplace(the Comité Scientifique pour la
Surveillance des Atmosphéres de Travail)el 2sled AAH T 7jAET =
=7|%2 Inrs(National Institute of Safety Research)elAl ZFsiE Valeurs
limites d'exposition professionnelle aux agents chimiques en France(2005)

o 29 gith

) AE W FA AR

OELs®| 7|+ 4% dxt= 39 5-10% =g 3 gt

.05 .



LELDC LT B e

Ministry of Labor

|

Scientific Committee for the Surveillance of France considered:
Workplace Environment agreeson new |« » New scientific evidence
OELs on the basis of new factors ¢ Changes in ACGIH values
I ¢ Presentations by industrial hygienists

Ministerial circular with new
OELs is published

(29 5-10] Z=&2 OELsd] 7| A% dA)

A} A B
OELY] gz 7848 Arjdeg dejdrh M2 33 (g8
sq84 S5)5 ACGIH TLVS #al= 7A4e Fa oo

o}) A &) (Implementation)

THALS OELs ¥ 2 HEo2A I A= HAE7] Fo Zos Fo
"ot AM2F OELse| ¥t A3 Alole] fA=r[< Zh2be] At el dnttt
U=

O OFEL; VMEZA 5 ppm (25 mg/m°), % 3§

O A& d= 1999

- 06 -



6. 443 224 =4

7t AQeAZANE 2 A

W

sae Oegolelid A3 AYFY Oedoluledd =240
sebsls] Sie) Dot Abg A4S HHst] 2 Adge] =
T ZE2AE dAoE 3484 g 4BEAE A5G

(2) 54 UH

At E =32 Z2AY YA A AAHE ZASIE ow,) ARl diE
5 FEC Tt EX 7 (passive sampler, Shibatath & A5t 23}
of TF7] HAA FAHFFANZEE A

AareF T 3 AIRAHS} 242 e 2ol v gitdBAdd
T4 (National Institute for Occupational Safety and Health, NIOSH)| A
FHse FAAEH(Method 2002, Issue 2; WS o9 /)2 7|22 AR
Hetste AAlshsEH

hd AdEA e AP EE =2 782 SHd= AFHF A EEH7I(MSA
AME AA s, silica gele] 52 % Solid sorbent tubeE H-2RA[H 10 L @

Fo) F¥ F7101 Lming P8 F s5sqth 85 34 2a29 v

.97 .



o) Aok 2 A

| gele] A2 Sigma AF2 HPLC-grade, ©|33gk4+ Sigma AR
benzene-free A|2FE ARSI AHBEAIE AHE silica gel T T
SKCAF (v]=)2] 150 mg/75 mg= At&stE

4ol ol &% A= AgilentAHm[=)9] HP68Y0 GC/MSDE AHE3t2
o ol 42 99.999%2 2T EF2 ARESEETH

gt) kT &Y AE

g eole]xcwladl 10 mg2 A3 Aol 10 mL &FZF~2=e &7,
Whidsedol A" - oFH3IAEL £ 10 mLE Fd= AH
10,000 ppme] FFE HAS AFstt ol3s HAl 22 EWE o[£35}
o 1,25 25 50, 100 ppm &L A= T HHd INE TFedoF 3
AT

=47 Yo §2Ad B5H ABE 27 GCE wholdel ¥m 1 mLo
DR WA st DAshe] GO BA

GC-MSDE o[ &3 e dojujxdde] A 272 ofzfo} 2ttt
=

<% 6-1> Yoot cdld GC ==
Flow rates{ml/min)
Helium s
Temperatures( C)
Owven 35°C (3.5 min) -—---> 300°C (5min)
Injector 280 T
Detector 2?35 C
Injecton size — 1ul

. 08 .



Column=- HP-5MS (Crossbond 5%, diphenyl O5%4,
dimethylpolysiloxane; 30 m x 025 mm x 025 um)E AlEst, MSD
(Agilent 597302 =3 =49

Ao AMEE YuEeln[xedllAd 4 AZvEIR IEAE GRd=
T2t 2 &89 d3A 2] RSQUHEAT)I= 09940] o] ATt

aundance e Internal Standard

900000+
SU0000 -
7000004
BO0000 -
500000-
Xylidine
400000- 8.2

3000004

200000-

100000-

25
I I 'I 1 L] I I 'I 1 1 1 L I o T r I‘- L 'I L] L] I I 'I T L] I L r T L I L 'I L] L] I
me--> 4.00 k.00 .00 10.00 1200 14.00 16.00

(2 6-1] g €eolu|xdld TFE4F TCl-spectrum
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[Z¥ 6-2] HH€otn| =9l A 2} El-spectrum
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0.0047x - 0.0142
F = 0994

I_':-"I:

L

=

~
=

_3_ _h__E 51
%.ﬂ I — = %
1 1 1 1

(plepUels [BUIajU/AUIRE Bale Head

-

A0 Gl &l 100 120

Concenfrations of xyvidine standard (ppm)

20

ﬂ
N

NIF

o I
T 2
™R
o
]
T R,
ra
G
.u_eco
mHO
2ol
o BR
<
] <
ﬂwﬂﬂ
oo 3
nl g o
.u_,quﬂ?,
ﬂﬂmaﬂ
0 E
o %
G
LT
,WHE?
_ﬁrﬂm
GV
mﬂﬂﬂ_r
T o o
=~ ol
™ W "

- 102 -



* DLOP (Detection limit of the overall procedure) T3]
- DLOP=3(SEE}/A(Z]=7])

D
SEEE:\JEWUI:S -~ Vast)
- n -k

* SEE(#4 2} © Standard error of estimate
* Yobs(ZZ% ZH) : observed response,

Yest( A4 Zh) © estimated response from regression curve
* 11 . data pomnt total, k | 2 for a linear regression curve

ol o= ALk Al 1313 pe/sample T A

(3) dHAIEE AP
At RSt A AIRAHTALS ZAMNAAALE Fet, dA s, 4
T ZAE AAISEE I active sampler® A &SS9 0 7218 A2 2 7[(Sibata
scientific technology, passive gas tube, 8015-066)2 Hl=] FHej= xalstd
ot Active sampler?t 7H3lE ABREH7[E 77 W] ZAAREE SF
7F € W] Ael(EOS; end of shift)ol] 2ratsltey REAgu7bx] v s
AdEAdd e dFAEE 58 58 Fo] TEHAD AHEEH dEA= o

=3 2T
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=od 2 218 FOlAM

W sPE B AT EFHRAM AT B =325 A4
() 239 Y22 AN 2224 499 HEs ¥4 3
(el Foetn) =, E2 Fola), WA A7 G F B>}ehiA
Y= YA A F) AT 227 FF FHLE2Y ASHY
FF 23205 AN 2 Egs F AR Usde 29y A
T SRk el S AFF disted A s e FAE 2Bl
Shad

olut o1 Eofoll SOASKICKH ol Bl Mol OIES 7|3t $ A

|

AMEHE TAMEA 05E I o & (A &)
UMD E _F|EHA MUY E _ F ==
AE
ZHA 2 A HasS3
CE=EAZ
0 NURH(EE) 2R H * J|2¢ I M cm
BN OHE kg
x| 2
o AEgg(eE)| 43 3 <
AAHBHE OILH) s¢= HE0| A2H IHlal 2 FHAD
( )
¢4 1, OfLl2
2. UL 2L = ot20 ()B4 )3 2F Tl QAL
3. Ol = Gt20 JHBIA )& 2H T QLLY,
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2. ZdFAeA 2o ARl H=zF

sioletm A)zhgrizt?

3. RIZkll 3= A= HolFALR

= T
O

e ks

E-IH a2 ,Jg]

0=
A=

3E

hwboby

A =010

HAl= S2H0l olZEl= B

Al IS0t FHAIL(0: 2

A

X Ee o

O
J

= ofAl Ll

= H)

L

L

A=eE =

S UE

2
TT T

S Al

Ol.

715o] vha shir} ek

02. =

/3 de 42

F2A HE

03.

o= gt

A A" AHY Hol U

o2 7} ofz ot

= | o

% | =

|

20,
&

PN

o
e

10.
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2l E X7

)k
21

A

St
€

(=28 6-5] Work through survey,
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[2E 6-8] NN 2T ¢ gtz
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ey

[2H 6-9] Active sampler% tube

Sl
......

[=¢ 6-10] Active samplersh passive sampler A4 1
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7h A #FA RS AATHALA)

FASE ded oA, F SEA 9¥HR] AR FFLE YeEotu
24 1¥eolt yedolulelldll AME-EF2 150kge|™ A4S
o8 AEatE 2zt SRbold o7k FEEl = LE) ot
0L 104 202 + =bd# ®eshe ZAMSES O

e

B0

ol

A
— A

2006 84

@ AJBAZ

o 33 % 2AAs

o

ZART A 2= [FENT

R S/ AR
flelat [@AFs] |As [Ge2 A

SEFH  [GWDerBAE |1 BAT |4 13

(2000 d  8€ | =il A 34

10)
¥ FA o v 2 ofu] | SA[ZH 18I A4 34

(2006 d  8< |l

¥A = EZAY A= v A & He o

5 A (&%) AHEHRE & E (&)
o v & opy]

e A ApFREAE (015
ol Al
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of =R AEHLE

x4(S,0,P) I

m
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Q@ T2 FAdsAHIAN ead 2 gAETA)

AR = ¥EHYE = 74 = £F T4= A

YEAY T g, 47184 2 SAESeHd 225 74 A
= w7l EAl =52 4 vk shARE A dATE & vHe = E kel A
o] FAAL A Aol 19l §17] dio T mE 25 8flH 5

oA zRe[7} FT

® SdH= 2 Ay H3
Az =29, A=HE2E AEFAH 2 124 33%S 2389 ZA area
sampling= sFE 1 13 FEAMAM = 22 Yo A personal sampling @t A

=A1E AT

(22 6-13] _%A}mj A
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L) ZRA ALAFA(BAA)

EE Al 2A, & S2A 5704 %E?il THOE yr|gotu
6 oltt. yr|Eotu|x AHgR2 3B0kgel™ T8 A

8l HE, Aty 29 Folrh 2005 8¢ 19¢ 3 104 27¢ -+ =
Wohe ARG T B AT AR A ddEY gllen o dA=
e wlAd 2 ARESER et A kE2 FSlshr] HE A FAIR

Z3NT [A [2= [FdNz
£NIEA /AR
b B e oA B e el S
S¥F4  [geger st 1 A |42 18
(006 %[ W A9 33

10<)
¥ I o v 2 ofu] | SA[ZH 18I A4 34

(20069 84| =l

104)

Q@ T gt AR

¥MA] = EZAY A= v A & He o

5 A '8 (&) AHEEE &= (&)
o w L opy]

Y FA A& ZHA A= (035
il Al
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