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T JEF hHdFRAS dotllr] Ml E T H, P[THLE vA s G
HEbE Aostr] Yot AAbe, ATEE, dhFA B A4 ¥EE Bopop

I%H(M‘Jtagemﬂtﬂf)% =adroldA Ee 4254 (Genotoxicity)o|#tal s}
I

DNAZS &4A1A 248

53] §4d3% W3 (Genotype Changel® JERS
58 AEZEE 2 uE3H FEo AEFAd ot

AME FastA[ T I A 9% = £
JEy AAAEA A sd¥els I HAAHC Us AdddE dE= F7] W

oM EZE 70 e GA4A ] 2420 &4 2 a4 of4d2 I H
o EFT7] 2714 FEEH o 93 DNAY &4be] AXREE 719 G444
o THEHEs d4elw, £33 oldozMe 144 (poliploidy) 2)el4A
(aneuploidy)e] 9z, FFA o/AezAMe 1) ZAA(deletion) 2) =2
1o

(duplication) 3) %24 A (isochromosome) 4) A Z(translocation) 5 4F¢l
(insertion) 6) 2% (inversion) =¢] U



® 43 MEFY DIAHAAAM AL 22dEE FAH 2 UAE
® zlujg R 2 A w2 (Sister-Chromatid Exchange)
o Apwjg A EA e d42 O A7 A #@#oy D
ofste DNA FA4 Al AEEHAY e 5A 3 &4 5340 AM A
FAsk gl
o AEEE TrIDAAAAM 2708 FHAEA T deiyyes wg d4ts 25k
M E BiSE Ao 2FE Shel A ‘?S?I %A}ﬂ]‘ﬂ 2-bromodeoxyuridine (BrdU)=-
EUAFI L A ZEAE} = M2 sl #HEY 4 Qo

O A2 ol &3t BAEAHAE
AlddT 2 Salmonelln typhimurium(TA 15635, TA 1537, TA 98 TA 100) ¥
Escherichia coli (WP 2 uvr A)E ol&std HHZotE Ald=ded ==A/7[
aHfR[ e o] Agt 3 HAZ[ZF e vjtetl HAEH EEUSE 2oL vladl
T}, preincubation ¥, plate ¥ o= Foggls AAE ¢ g1 A HH5 o
A EARE, 9000g 59 5)5 H7Me =49 M= LT AlE= A
=y

sHAHEZEAN HdEHoE s o/Estn FAHHEZEA HEZ 7[A[ 2 HolHA
=22 ol &5t BF sd¥e] EEYY 47t FAWE vste W33 28 o4
o|HA, LSS THRH, I A& AeAle] AAHE ¢ Aoz IFHIH

Salmonella tvphimurism
TA 1535 : ENNG, UYEF oA =

TA 1537 : ICR-191, 9-¢}u[x of==d

TA 98 ¢ AF-2, 4ANQO, Z2-Nitreflucrene

TA 100 1 AF-2, ENNG, 4NQR, YEF <A =, MMS
Escherichia coli

WP 2 UvrA @ AF-2, ENNG, 4NQO



b. tHAFEA] P (S0 )2 37
Salmonella tvphimuriim
TA 1535 @ 2-AA

TA 1537 : 2-AA, B(a)P
TA 98 © 2-AA, B(a)P

TA 100 : 2-AA, Bla)P
Escherichia coli

WP 2 uvrA | Z2-AA

@) L4575 HEFHMEE o|&ste FHA oA E
g Ee A g kM E ﬂ-ﬂﬂlf}ﬂfﬂ 152 desi=d duatd o2  Chinese
hamster-4 -+ 2 A E£(CHL &2 CHO =)5 T2 ¢|&35ly E/55 BlUAEE A

Hdazdd ==A7 tUF 3Ry EAvER FHIste AXELEY TI[AEHE
REE el GA4A olA= HEso
A o]aL JlH AEY EHLo] SANFE Hste FHI] Zrlstn E I
Ao AEAS ZHAH 7 Sl 2 ol Yoz FAZ
FiF HFAEZE ol &3t A oA AdEY FHHE dzqes HAGHE
MMC, MMS, Ethylnitrosourea, EMS, 4-NQO S°] i, thALZA 39 (SO%H)

2K
2l Aol = B@P, CP 50| A48T

of A7 ZheddA 15 d8stad 2 &5 9 6nry o[4e]
gt APRAL 2R W(EE ATt AdTPe] =EANF T B
Al A d F(polychromatic ervthroeyte)2] A2 du|Fdog F{aAso
FEALY ASE 492 e G494 879 289E, adx G99y o
A9 Ad T (normochromatic ervthroeyte) T2 B &L FA|ST @@ oo F&
= s Ze Y HE7Y type HE FEAFH
thd A HAEA o A847) &2k 93] =7FsA Y type IH7HR] 8] A8 2 ZE
= 9 4FF5Y F7b FAYCE F40] L W EE HoE 14 ol
gRFAN EAGoE 48 ARyl B2 B FYoz BHAT
A FE ol&ste 4AHAHEY FAHAEZEZES Mitomycin C  (MMC),
Cyclophosphamide{CP}), Ethylmethanesulfonate, Ethylnitrosourea,

)

Triethlyvenemelamine @] 91T},



@ A=A T2 ddHdS dSste BIAEH

a. f+Ha 4] FYAS AXE st A E
1) e[ EE ol &ste FHA 24wl AE
2) THF BFAEE ol &ste AR sde] AE
3) TEFHE ol &ste FHA EdWo] A E
4) vt g ol gshe 2FEE Al
5 mt+2F ol &ste SAFH AE

b. G4A o3 TS AEE ste AIE
1) T5F HFAZEE o] &5t FHA ol AIE
2) AT STAELE ol &ste GHA o HAE
3) AAFE ol&sts YA
4) AAFo] AAANEE o] &t A o|HAE
5) AAFE ol &ste FHAAAE
6) nt¢ 2~ ol &3t AsAdAAE
7 HEAEE ol &ste GHA ol dAE

1} A &2 o] &st= phage +EAIH

2) Al Z& o] &3t DNA T8 A H

3 EIRHF AEE o &3t ¥4 7] DNATA(UDS)AE

1) T4F AEE ol &ste AMEHEA RE(SCEIANE
d. 7|e} A&

1) 825 o|&sle AR Y o8 2 44 @A

2) M2 E o]l &ate AHAAHEH oA E

3 ERHF MIFAEE o/ &sle HAAFAE
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Jurgoz Ad FHLAS, dEdd B gHY 5 AZYY 540 T @
g7 52FoY AT ZRAY 2 19 FEFL ol &3
z 2

g3 9He 56 TY AEEA 2

drold A 22 = ACGIH, NTP % IARCZ} AAlstn 9= ZIE o] &3ty vt
=429 EFc ofF TFIAMc AEHAE XTI AHew ZHEE u=9
OSHA(Occupaticnal Safety & Health Agency: 4FdetAdwAA)el  ACGIH,
American Conference of Governmental Insdustrial Hygienists: °] = A 227} 9
3] ), NTP(National Toxicology Program: = =4 A ) =Y e 4
IARC(International Agency for Research on Cancer: =A@ etd 7L 4A)7F A A S
dAA R E & o gt

72 =2 DBE HAAsHA H8 ¥9dH #78 At flevs T4 3
Zste] ALET Hd gt ZE Yy =9 4k
geu=d TEs OWE ME e w ofF 7|
THE CUA A ot gy ¥dEsd FRE T oW =Ze] ¥
of gl

r"'J
o
T
S
I%
s
s
H1
A,
HJ
L=
)
2
T
13,

A,
o,
"l
>
ol
N
e,
_._Igl;:rl
s
rr

i
et
U,
A,
il
R
%,
*:.s»
Do)
i
e
Rl
o
[=!
il
0,

g
2
13
e,
re,
—4

o
A8 dH e 7[EEe] ¥dAHo] AY HdH e = sty old d72
E= T¢stH, ¥4 Hes Basta g AA AR LAl Z[HEEEC AAR
AZIF(WHO)S] =A¢d 77 F{TARC: International Agency for Research on
Cancer), 9] =2 = @495 483 (ACGIH: American Conference of Governmental
Industrial Hygienists), ®[=% @A Z=273% (NTP: Naticnal Toxicology
Program) o™, ¢|¥ 7[#&= A7[Hoz2 Y A, 54 Sd g AR
2 wastzm gt

HA JARCE 242 49 L2222 TRt Group 12 AbgelA €A ol sle
22T EFZ2E), Group 2© 2A, 2BE YA, 2ZAc sZdA €dAe] U




sHA LW Al A ddA o] YFHA ¥ 28, 2B F=dA €Al sle
Ao FAEHe do[H Al A ¥dd o] 2 A x E=2< EdoH. Group 3
= At A ddAd2 EFT 4+ gle 23, Group 4 AFRAA €9 Sle =
[T IARCe= Al Al @t o] 9l& & (Group 1)=2 7HFS BAsta 9|
R BY hH= dodle meld s, S Tl o7 Sl

Abo Al Ed Aol 9lE8 A 22 Z2d(Group ZA)EE ALd, A wiEE
= 99F= Bast o AFRA A g o] SRR E=2s =2 (Group B)EE
S-S, A § 227F2 Bastn Yo

Aol A WS BRE 4 g 238 (Group 312 IAF  F5(chromium,
metallic), A& & F(coal dust), 2Htea)s 471FS BIStD Jth AFgd A €A
o] ¢l =d(Group 4)2+ Z}EZ S (caprolactam) 3 T3 FHE B st 9t}

ACGIH= ¥4 =d<= S7HA 2 WA, Al= S4sHA Algel A g@dAdo] &2l

24 (confirmed human carcinogen), A2+ At AA wEetdo] AH= 24
(suspected human carcinogen), A3 =9 €Y =4 (animal carcinogen),
Ade At A U E R 7 gl 248, Abe AbEd A gt o] it 9
AHA e 2d 522 TES

gHsHA AlE A ¥ o] FRIHe 2HADNE EFHEE 984 A+ 2
o} A ew ZAS A7) dofoksttt. B Ax(arsenic), 4 (asbestos) o] 7

i,
0

N

azoﬂ/ﬂ %Wéﬂ gy 2holth o 23
el A e dosx @e BdZolth @WEI(cobalt) YUEDDT), &£

3] ¥h-3-(gascline), #3]d-F(glass wool fibers) 59| o 7]ef &3}
AbEe A EetAd S BT 4 gle (A4S A A &b el 9l& JFsA 9

A2 oty 8= e 7[d e AE7F 75 A= BRI carbon black, =

o] ZJZ <l ethyl alechol Eo] S 7o &3}
Aol Al 1?—:7“%}3‘351 o AR e AL S8 #HE7|N 2293 =&

FE 5 B3 AgAl dTdA ddAdo] gle

ul= e NTPeAM < Abgel 2o dist 722, AR dist € oz oy

ﬂﬂi
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7 Z&(known to be a human carcinogen)@ Abgol] i3k EelA o] 9lE 4 <

= A (reasonably anticipated to be a human carcinogen)® %It}

2 AR e gt o] e EFol® Aldd diF d oA ¥
st S8 FAV e Aoz T 2 gi1g =537 b Alofd HUA

DA e A ol =852 (aflatoxins), = (radon)s| o 7] &ttt

=X A2 ddAo] 2 4 e EFE2 A VHAE RN (1) A g

L R
3

gt d7e AgtE FATS JkA L gl lAEAd e gde "e RbspAlRh
& 7hed, F 74, vhelols, @Ry SO dste AFstA wiAlsA B A
Tolth (2) sedddM e SE A7 eioksied A TF Ee 94 T
o FEFG SUMR FACE A FAA ER AE 2HAA, BEE A8 =7 %
2N e dRF BAE, O Fa, B4 dF So] HARAR] AES Bole Z
Folth (3) Aboly FE24 "M SER S SR olv] ¥dhadz F 4y
A =delv gl de 7 e 24 59 7 4Hd 7= AR 7E2E )
oA 22 =

NTP7} ©etAdo] 92 + gl 242 Basta gl A2 S8 d-t(glasswool),
A FZ=2E2 T2 A AHE(progesterone), A7 (saccharine) 5o tf. o] & 7|32
ok Zled Y e =2o] oWl FHE dWelAe] gle ALE BIAEHIT

JeAg ed s B

ALY Z1EL

ANEEds 529 A4 x&ste Aozl 238 SAANEY &= 2 A EH
o] #HAE Hrlsle SATHE #HEd 3oy, AW, AWTH, ¢, {7
oo g A=Y g5l HEE Hoh AR e b Ao el it Az
Ho AlEe=de viEF st He EEH FES s w2 AR i 2
Bz} sk}

ES 2 EAEAM e ek HUMHe Sg=dEe] BoEgE ook 7t
He FEtEgde] fRdqA HESHAAEY HERE F=HdEdAAM dEsT ARER
A SR T



2h. 1A 9%

(1) AAR 2&7A

b dd ME 59, TF, A, TP el 73 Jlde Az
Z gEredo] AA dstel FEste AAdE Aepe] 2AAT AA e
STHI FHEFHA ERtH sEAe 2@ oA dbgo] LT[R =
oA e A Teret

of AFet =4, WA, A, €9 5o 9%= A, F{oez I
A= B FolH/dHH g atE 88 w&F, eede ol
= A4 " ool A= AFWHErd @4 2 @A r[d T AFHEGA
[ =} @ %fﬂ*} 17:4 TE27d 5= & 7 UH-

*

FoAR wEr g d
A2 9 2 =48 42 B F74H4Y d97F Boemz oW 2o UE 4
22 A FAdd A 284 FALCHES Hustes A2 2 229 Fd #F
ARE deo=2A dds 272 7 A €Y

+TE ged Tds A =H A5 LX) A= 3ARE SH Y =
2 g 7gd 22 FEE BYXEE AR gud Ao 52 54EFL Ax
Ao FAE7] 4o mebN SAEEY AUWEEE SAHAEEY A me 29

AP LA B
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of A/ EHBY oz wdHT, H

tHoz A2 A Az YA
4Az2E 8 9% W 37, % & 2d3 $F Fol 9. WM HABFe
o 4744 HEL B FE/AL AMwuna #
(2) B7l=ZA QA FAA

=gzdol ARl F58 F&2 ey dANE 4 Uehirld 2%
Fe Bmolt} 2 UABo] AAS ERRY BT 8 B4 EsAY A0 "a

=AE2dY 2B e ditde= %?(iﬁ}%}, et Tg7[A(Ed), A9(=
)

(3) A=A AA FAX
F=E e 135 4 2RH E«H%‘?ﬁ?s’wﬂ ko] AAHE Ao JHs FR
be AAA SA40] YEhle A AESHolgm B
Dﬂﬂ sBgde EAuEe 7 21 5O AR dsHoE wEHW

]
=3
73 ol %ﬁ‘:ﬁiﬂr. w3k o FEL W Zstd SHRAFA FEse 2HL AL =2

= gAlEEY BHGr Y FRgEy JAREE EAEDe] Sastd =
Mol wrdsly] AFsts BEol} EAHEZAL st g Fr7 H5A 597
1E P @ 2 g W FH0l 9T SHe 2 FAE Lol
Aol EHHA G 7 RN SHL |

A2 Wl A0 2ad 4 gdm 2 4vld mer gehe
A8% g9ed 4 do TdEE §Y wE 4H A A4 oA, A% g 5
o Aot JFe A¥wnA 9
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(5) SUA WA

Falg e E2dy 542 58 &, AT, Ad s gE2n A A8 o]}
A HHANE G2, o3l F2 2 A AA W Ak Fold AT
I g A T

o 2 =7 Z-acetylaminoflucrenes B2 = $d o2 FEstR RN 7Y eolH

-
ol

Ao s FEA 7= dAHAN BEo] glo etz o] YepR] et s A
B2 (HdAFld YA dsHA7[FAZ 5 7 v @ HdE=EE3F thyroxine?
hAtZ ] SFAS e A EdFER Aoy O de FEFAA= AT A 9

Meld TULLTEE (ARC) TolA A7% A % 29y AuE F=
s Bk

(6) Abgrel dIgt =] A&AE: el EA% |9 2 A
ALl

e #etEgde AzAA AN dFd egE2dd xeHo AR T=Ae A

de HET ¢ e B opMEl, FAAACAM dAste Alie f2Ae 28

TREY A2 HEst, T8 &34 A5 24T 7 Yot

etedg of&std AME AR AF2 An AN FHEH] FEEHE ¢

A4 EAZ b7 4 ok B3 AMEE e dey A Ee A5t AA

AME et £A47 G5 = g

mpEbA] olef Rt frEiEEEded =S H wAR AsitEE ZHBoEA

2 dA dg dAe £E2 ¢ sle Aoz dddEH w13 g}

Hol g7 °d A TEHA $EE 3= 7A T2 sy 3 JEE

& Aoz wobEny wEpA Il AT AW 9 AldE HEH B

gt
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1
)
S
i

., ZAwe] wE7)FE &

<I 12> =8 =E27|E AEZA

P ok L87% 3727/2 9
_— aes |- dd 58 a7 £3¢
iy - S|
(Permissible (19681 TLV, ANSI| Celling | 4o 1= s =
OSHA Exposure sig e g FHHf3 STEL | c}z ij]j i; I
v e . T 2
Limits) EXEEE”” (NIOSH, IARC, ACGIH)
- H F
- ET
- = = % 7} o) i &
TILV 194643 Oﬂ ACGIH ?Th‘];:% . %E{j{f Cg,ﬁf; ] 45{]4 3]'7
ACGIH | (Threshold | A48 R TLV | o' |, 4 cia
. - $_'| kT 1
Limit Values) =l BEIs AAZA o8
- kol of sk
- =3 o gt
REL 19703 OSHAY -2H1 AN
(Recommended (29 USC 1900} TWA |- OSHA, NIOSH, EPASC] A=4
NIOSH | ™ 5o e MSHAY STEL oA EA o FEE AT
LP ) (30 USC 80)¢] IDLH |- 22 ARE 4% Axd
T | o4 RELE A LIS PO
l‘ﬂ — = — = - T T
OELs |1l The Japan g3 RAE Ae7ks BAlSl g
s1m | ©ccupational | Association of TWA Jdes= Ap2 WAL L2 8
- Exposure | Industrial Health |  STEL | 402 4.sg
Limits) (Association) = =
Mo | 19668 Gemman | MAK | FERREEE | veanto and
=4 e .| Research Institute BAT . . L
oncentration ( ssion) TRK - Toxacological Justification of BAT
Values) commission alie
- AE g 2
- 2 B8
0 OEIEi . Board of wa | HobE A
A4 d E{j{uiauzs Occupational STEL At g
Pos Safety and Health - B2 E8 B4
Limits} e B
-2 AlETH49 B
OEL
(Occupational | 19799 HSE 49 OESs - Code of Practice for COSHH
s
Exposure |[198% COSHH 4dA| MELs Guidance Note EH40
Limits)
198244 Comite
: clentitique pour lg - Valeurs lmmites d exposition
CEL | o dOVME
(Occupational (TWA}
= EXposure Survelllanc des VIE professionnelle aux agents
Li?ni ) Atmosphere de | (orppy | chimiques en France. INRS 2005

Travail
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=g o7t Aefe A= 2 ALY HeAd JHAVE ey, 228 5=
of T2 A o3 2A HFHER YT FoAM el FEEHEA
Al AS AdsteA R FAH sEHAY B Eder dAde] FAdEs dodle
dol fle A1 w25 I Fied Y FEFEHT T

SlEsry A2 A FEeY 20 B sl i Z2EH d7
Ao TASE T4 Yo, YA B Az A5 A F 2 H L5
of et A AgFogs o do|tt §& T2 dart zfeolr) 9l 3 gl At
deof g, Ada2 Y a7 f=o "z 7k sl

TilEd Y §E R Ay AP E Hete AAEH Aoe=AM, I 3y
Tagt zpel7t gl AFE ZFsie HEL] T[Eo] E 4 gl ¥ oty E, g
of A TH= st 7[Fo] T Sl

|zl 2y 2ol = HE&7]¥2 ACGIH (American Conference of

Governmental Industrial Hygienist)2] TLV (Threshold Limit Value)2 F3ugt=
A7 Al ACGIHE 7[£= dtgdst it ACGIHS FE7[Td v s &2 S0
SATE.

-

® s HT A 5 EF E(threshold limit-time weighted average: TLV-TWA)
N7V BoA HEFEe sHF Ho SAZH 15 40X 7 g5 ste F28 7
o A RLe] AA ] ofFH FIE u[AR] g g EEH Y Ho FEY AR
E 93}

® AN E=9 FHE& FE(threshold limit value-short term exposure limit:
TLV-STEL)
HAIE 22 FHE wEe TEAV) SHFE
Zzd 5 gl AW EAS BH. o] B
Z 2o g FE Alolg Ao ZE 608 Aol s, stF F 43 E =St
Za2H oA ¢ "Hoh

® =15 & F=(threshold limit value-ceiling : TLV-C)

Huz & w2 SF Agste T o= dolix HAEE deiM e o He
AW 5& w28 LI
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A5 A & &5A A (biclogical exposure indices: BEI)
A= FEAASG AFdHY 7] T & w2 oSste A o
o] 22 AHE =AS e wHloe e Z235e ZAIG A £ 57
A7 Aelg dodle delo] F2E + e Foz 7H7

® =d=dYy slEEE
oW Fgolup FAAAM o ZHA "HAY F F7], 7k 52 €T W 2 VA
=29 Aoz I FofE Hrlste i o=st= dol 7HE Ao
olgf3t ¢ 2 FHEFAE dhitg ez EAsgn Adste FEY 4, 54
vt g AAEdd oA EEe] Fofof gt
= 7HA ol wElEE EAEE dYAH] A dE 29, £4 Y, AEA
-2, #Hd8, g74, T2 4, d@E7] Folth

A,
=
jli
mﬁﬂ
e
l_.

T h ol ge) gl FEAA AR wAE A8 Y AL, b FE,
s Ag, 29 A8 S0 YD @4 Y A8 47b F 8ol hP 87 E
o] BAF e gt

& 207 FijAe] E=71E + Y

g B2 JFEL 1Y SN BYL J[FoE st AAE FHol=g ofF o|§T
ol e FE AIZHE mEfstef ok B, of Hll A BE, 2L2A, o WY Fo
54 FE Hgof GFL vd 5 go=g ofs) 2L Avadd B P 17

el gt A2 Rl mEf zpolr) glom) HE Tk oSty A E
NAE AGgA Ao oty = A7l Yoz 58 =28 AW ok AL&3)
A & B2 olste] FAgEAolg e olfrte® YA AW ogdEs RAstE
A e AFERlRE R ALEE 4 gt

HE 2 72 WZ[EY HIF e #HEAY AEE AET 5 T
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o2 "= 9] OSHA, ACGIH® NIOSHS #gZdd i =&7(F7 &7
= 27 qHo i3 A ATHA (American Industrial Hygiene Association}ol Al
23 W&o HATHA, 1995).

(1) OSHA : PEL(Permissible Exposure Limits)

7h A&

19703 =525 & 4
HAAZ OSHAW o] hEAAHT. o] BEXE A7 #H3 WHe=s A= ¢bA 7]
T= Al A sEH.
olg]d Zol T AHg 2d B¢k OSHAL 7[EEUE o[ FT. o 7[&2 T YWAE
of AAZE o[F dWAEAFY 7IEe= FHSHEH.

Z= ACGIH TLV##Z[s¢2 EWE st OSHAZ)F 19714 ﬂﬂ*‘?qziitﬁ A v
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OSHA7| ATl A& AdEa g9 vi HA folEd B Frh
2EQ2 HE FERAoR AEEH 2E2HESAE =57 A7 T
T2 dEs2 Ao4d o o

- o2 2A 9] A B(NIOSH, IARC, ACGIH)

E3 OSHA+= i HedAM Uiz F%5E EWE FAQd HE2 S 9
=4 3 HFF x2FEE V2R st HHZ ‘%‘1 S 7L T %<
A 5 T Y. OSHA HA L7 sty "AAs csa739 o4
ol HAAF a7H = SHAAH

OSHA+< 2709 7[2¢3< 7. stye PEL= T4 ste 63 + Wal< PEL
T otHE =% 25 EYEHE, SH0 Al &7V, BT B399
Ha g 93t

OSHA+ 24 =72 AF A

- PEL. (Permissible Exposure Limits): 847 +3 &=

- 5 To(Action level): ¢t =7, dEtd o=

- H T3 E(Ceiling Limit): #7F &1 ==&

- 7|7 == T4 (Short-Term Exposure Limit, STEL): AlZF-7F5H 168 =&
of sk

- A "F(Excursion Limit): SHAIL H =& =11 A

OSHA= A=38 xsds FIESIA< BhAR Ad=8d ZUHZ 88

ATetm B B2 =4 AAS Ay

il

N

=

29 FH2 FoF7] Y BAHY 2908 OSHAA ZeE#
qZ E7 1980d AR FAd HF 54 de 2o #4S Eo 2
= OSHAS AAAS] 2209 SLAY Hrle AvE AAYRY 7I€A4S 273

=
OSHA®AM 2l Z3t= OSHA2 7o #H3FH T4 % Regulatory Impact Analysis

of R}
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OSHA 7|2 7|=Ag AdrtsASe agsith do 7<= AEH75A0] &
BEH ZAAEAE vleA a2 45T 4+ du. o el 9lxo] OSHAY
B Aa= 7[£d &3 A4 £ Regulatory Impact Analysisel]l YERY T

up) SRR o[EF <7
OSHAW = 7| Aldsta, dEstAY 3| st= o[-+ 5 Federal Registerel <
0 W22 stn gtk 19929 =BV EL 42 5 4 gtk OSHAS EAd e o
£ 2 EJGI F3ee] gl

'f’”‘:fﬁ

|
i,

v
%

-oby A% E D
EECIELES

R

=4 53 24

AZE 48 =23 53
HEF7| &

ALy A3

OSHA® = s 43 o] sl

- 2 4k =AM workplace inspections)

- H\k AH3F A {(citations for violations)

- Ha738 2 Fa3 Ale ¥ {civil penalties, including substantial fines)

- H A2l YA (eriminal penalties)

oh) ARES HA A%

Azd FHL Ged 20

. OSHA 7|24 S 98 Fug Fgsn Addd (o] gAdN A f=g
A7 4T, 9EAE 5L B



o] ARo #HEART e B HAl 2 o &9l A AR
- OSHA OMB9 T8 =4d7[Fo] HH

- AARY 2EAA = AA 2= AAA

- ARARAAM HES AA S

Wi wERle =g e =2 ays|of

4 2
@Rl Bxe S del ARHolo} 9T
B Pt Aoz Yrhd ARdAE AEE 5 Yu, BF FEIAZ )

- =4z A g3 HrLE Eojoksith

- OSHAY M= 71243 e AR E ZA o3

TR E TEYy HF x2S ZnBolof

- Z T ety IR

- OSHAC o&] &dd 4 glofof 3o

- W eto] @A ofofof ST

OSHA+ Y3 =5 =542 T Ua7[€S €xoks . OSHAT =31
MM SAZAE E3bsfjof Stoh o] H2 TEE AGE] oo dde] s
717y BEAd =A 92 £ gS 4 Yok

A 7| d =4
72 HAA daHlzo] AMFH FAFHS F3:MA THHAYG d3H ¢ 3o

7hH H-714 8
= A7 931‘3{ OSHA+= Zdx=3A Y tdoes= 3
OSHAH M= etdsE2 At g 7[2te EHs 7171 8le ZIselst
of AHE7EE AEE SRt OSHAT® w3zt 2AZ 7HA 2 HEA=E F39
= P i
OSHAY ¢tAd+FL 2358 HFEHA g EA483E HolZo|7|qd X=3)
ko AREA ol # 3 AR 1080d tH7| ¥ (Air Contaminants rule)el Al =] & &



S| gt

El) F T (ATHA, 1996)

A comparison of Occupational Safety and Health Programs m the United States
and Mexico: An Overview. Washington, D.C.. Occupational Satety and Health
Administration, 1992.

"Occupational Exposure to Cadmium. Final Rule,” Federal Register 57:(14
September 1992).p.42-102.

"Air Contaminants. Final Rule,” Federal Register 57:(19 January 1989)p.23-32. 29
CFR 1910(1991).

Ocecupational Safety and Health Act of 1970 (20 USC 651 et sec.).

AFL-CIL v. OSHA, 965 F2d 962 (11th Cir. 1992). United States Court of
Appeals, Eleventh Circutt. July 7, 1992.

Executive Order 12291(1981).

(2) ACGIH : TLV{(Threshold Limit Values)
I
1938 d d¥E ACGIH= A
FA T o] ©AlY dgkF gl
of thste] ole{d 7|H
S¥g 232 7k 4y HA
ACGIH #€¢3+ 1944de] TLVHHIE Ay TLVHES = 10946d A
TLV ¥E ACGIH Y ¥3e AR T djiyg vid 224 Afshgct TLV
HH3+ 20025% 9] g nEo2 FAHY 9tHGerman MAK HHd3 9 d4)
TLVYH3le gard oz A4 749 2947 o
- MISCO - =377] g3+e
- D &1 - 2238 57 24
- HOC - 4, 24, g4 33IE
ACGIH+= 1982 =% ¥ BEIXY3E dEg# 1 1984 BEIE A|¢tstr] A3
At A BEI= Aoz 1986 AA=d sl

A&

) Aatd @A
TLVE 494 4%, 92 4799, 198 =2

ul I
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TLVE “Ae ZEE =545 A4y daz glo] i 9B EHY 255+ 37
= 24 =2 Jehtes e E A" o

ACGIH®l 23] A= = Aetd TLVY A 57 Jdz, A7t 23 A4
et 7l EH HTHel Al

A7V H T FZ2(TLV-TWA) @ o352 “AY ZE& =545 Wd 75
SHE daasrt gle 19 8417 1F 404 AW =TAIL 7MSHATF
=3

- GAIZ E2 FEFE(TLV-STEL) @ o[3& 1) 42 F gle A5= =74,
2) AA z2Ad sHAA e E71EAQA A E T A, 3) mrF g 93 A
Mg dod7] 44 HAY, AAAE LA AY, A5 Eel EA3 AststA
v oste A7 i, TLV-TWAE =3 317 #ge 32 o= st 9A
AL 2 HneE"oth TLV-STELS 5934 & ARdE &715<l
AL “H 2 A7+ TWAZF TLV-TWACIUY Y Ag= AgYd S+ o

FaHAE ¢ H= 16842 TWA =272 Hodn
FA(TLV-C): o3 2 "2 =59 oy £de¢td = 2aHAM s ¢ He
%E”GIE%L.

- Z et "eE2 2E AZRAAMY F2ode 2% 7 W BR F 308 ¢
TLV-TWAZ} Al ¥ Z23EAY, oW do| gigat® 23 TLV-TWAESE o4 ©
FaAE tET 2HF A STELS £83517 ¢e TLV-TWAY J&E o
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.
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“H] 3774 11 E (skin notation) EWHEJr ACGIH= E3t o5 T/ == Agd TLV
=@ A2 727

- Al-21 A EtEZ 2 274 H (Confirmed Human Carcinogen)

- A2-RI oA EebE A2 o A FH (Suspected Human Carcinogen)

- A3-F = A ¥ =& (Animal Carcinogen)

- A= A dretEA 24 B FE7HNot Classifiable as a Human Carcinogen)

- A A e EdEEA AR #2E(Not Suspected as a Human
Carcinogen)

BEI= "4t A9 A8 A7 HEs Hrkshr] #3 A AFskr] Hs 4
=¥ Z=x gE BEIs TLV A%y =2 T3 52794 AAAFAA e

T 3T FE2E Y3t BEIe 7 59 8SAT =& § & T EA FHoEHO
BEI= "5, AlA, grg=d2 thild digh T8 =5 A2 keAdAq A
=4 Fgk Aloly Az add A3 gE3 HARE £ BEI« X3 x5 A=
A o5 Atele] HAY A=SSH w3 A4 GE Ately HEAA 7=t
U 2t Az et "WAFAe YT dEAS Fed AEEHYAH 8T s 9T
— W7 BEIY H4d3 &9 Ax=E AFHA wet. I%ARH BEZF TLVE=®
A7 947 W, BEIe Aoz TLV A AE8H e £#-0t8 &
A7 AHE £

i,

=

o) AAFL a9l
ACGIH2| TLV<¢ BEI €& AT 9o HE= X FAAE 2200y 7=
A FtsARteE A7 g3olt

2) Al
Al A A=W =el ACGIHY TLVe BEI ¥1g A|AT e glof A= Tx& A
A adely 713 shsARte A7 Aot

w) FARES o|2H =A

ZAARA 2 BSEAL "A TLV A493]e o8] A =a¢ O o] HF
HAlo] FHHAHT. o|AE2 ACGIHS TLVS BEI2] SAAE #x AT
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- Section 1 - 7[5 Zet=d dist FR(E24 v+, 53, 753 ALY =

=, AA, HAE =, |4 TLV, 281 &)

- Section II (=2 ofsh) - Z} ZF A gt AR(Z2AA< dHez Hrd

=4 AAY 2R AEECY EAF 79 A AzEHs wWahdds] A YA
5% BEI i 9FS T a4 AGs dA 783 A} AnE A

u}) A 3

TLV$ BEI+= ACGIH 93f HA7[Fol oive; dau Aoz At I
dut ACGIH= “&4dst 7ielolvt 7[ee) Abgel ofefst Haut A[He] 259 A
A etdd A} =23 F7EH AEHARZ[E df2 3 it vhek o] A
A TLVE BEIY Algeo] &2 Bad AAA @42 78 Zoladyd ACGIH
© o 7IEEY o/ &2 dhdistr] @S Aot T#Y ol F o[ 8T AHE o 7[FE
Sx = A Aok Asg dasa glofokrt gl
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J7AL2 25 ACHIG TLV E3Ee°] Asd o= OSHA hazard communication
standard2| =&olA HEF Foe2 FAHIGD 7[EH | Hokgt

A AFES 59 FAA

TLV W3 AEEL} s34 e dA = o33 2. (BEIY 93 AFdEL}
A3F ] A= oS AYHAAX e TLVS vlsste2 A&zt
- TLV H €3] ez a8 52 18T 42 43
-TLV H¥3de AAdE dF2dL B85, gy AAEE 43 ZHES
delsta, 23 &2 A9s A3 ZEsi
- ZHgo] diE] mEED Yde EF EE22 TLV booklete] wid 2 F st} o] &3l
=dEd diF AR Am, 28 AT F7F 2FY At oA E) =
dAA =R HFHAZH
- TLV 23 Y3e ARE Roqn 359 @ds 250 F&o 3
= B2 Q3 AHEES E22 st TLVA ¢S Fd|sta 245 A &3t
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i SEF Ho0HA] g2 Aetd TLVE JHE3 2y dsd oA HegsET
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- d At TLVE &4 197 NIC 529 &8zt a5 #AA: g
g duyz 2825 AE TLV As< ZF 22EE F431t BEI= NIC &2
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Ay FaZd(AIHA, 1996)

LIOY, P,J] AND M. LIPPAMNN (EDS}): Toxic air pollutant guidelines: review of
recent progress and problems cincinnati, ohio: American Conference of
Governmental Hygienist 1983

1992-1993 Threshold Limit Value (TLV) committee for chemical substance in
the work environment, applied industrial hygiene 4(9);F-10(september 1939)

Documentation of Thresheold Limit Values and biclogical expose mndices, 6th ed.
cincinnati, ohio American Conference of Governmental Industrial Hygienst,
1992,

Thomas, V., lk. Lowry, et al. | Developmental of biological exposure indices
(beis). in annals of the American Conference of Governmental Industrial
Hygienst, vol. 12,1985 pp 19-25

Thomas, V: Development of biological exposure indices{BEIs}) and their

implementation. Applied Industrial Hygeine 2: 87-92(march 1987},

(3) NIOSH : REL{Recommended Exposure Limits)
7h A&

19701 OSHAWH(29 USC 1900)7 MSHAWH(30 USC 80) Al < s)A
NIOSH”} RELs(Recommended Exposure Limits)2 /W98t T7/H o= 7)Ao
NIOSHE w3 H#ied 5 2718 A77 tdaads Sol7] 3 83848 =4,
et 2dds, A BE An|, 29 gFA o 84 ZUEY Fo AEd B
T FHE FHI

NIOSH+= OSHA<®F MSHA(Mine Safety and Health Administration)o] 7|
Mz A 7|§2 A& NIOSHS Hias T3 J5 7[d e e A
Hi=g

3
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) 24 44 7€ 444

AAe = NIOSH| &gt #Hajade deiat $desr7t Aoy &4 59 &
AE Fstd R, TAE dod < Hled=
Gk e 7ol AgoA theFstA A &H AT

- 1970 d ol = NIOSH Priorities and Research Analysis Branch= =74 2l
AT SAE o] B2 AAstdn, 2A2Fe BAMY &3 9 A (agenda)E
18] 3} TH(Priorities Branche 80 d ) Z=7[o] §lolAH o, o] 3o QA3 HAT).
- 1980 d el = NIOSHS Zs#o] 10d HGHI &4ds=2 gAE FHA
NIOSH+ BEZAdeE2 YAdA7]7] Y3 A AL 7o I3 &2 A A3 e
Ao F8% AEE AEHT 9t 382 ¢1 e BeBt ¢ g2 dTE 3|
o

- NIOSH= 1982958 19839704 =71 Y x5 =4S Al BH1991d 7HA]
AR YA A gkt HE 500071 e EdE0] EHEHIL oA ES SAAL
Aol AU dE = HE 1000748 =22 WjEFoly d3F Fo] ==H
ot A2 943,

o BABAREE A7 2000/ BEEE AAHALH otAdx AFGRRE)

- OHSA® MHSAZY 3 2|A 8-S =7 T

- OSHA, NIOSH, EPA I3 1 MSHASo| #Aste s FEAE tEd
52 stge 3 Zelth

- 7137y Z2A FEAATC, Interageney Testing Committee}) = ZH 3T o & &
o] w=2% 2A WA(NEG, Nordic Expert Group)s NIOSHY sHst2de] o =
AE A T A2 8T 259 A2 ITCH 9z 43 FakS ekt

- FFe a7(dE EH AW Fr[ Y A F4) a8 UHEY f7(dE EH
4ot wo e g3t A F)
- TSCA 2] A=Y Ka) (d), 28] 1 e) B EE 2} At
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Agle AEobA Do

) #aa o

NIOSH+ % & @

BAE LAD 18 e A%, 42, A4S Ao

4% 29T G AUE FART oldF 73

EEEL

- OSHA, NIOSH, EPAS A=dH 48 =AY FBS A=xX

E2 ARE AF

=

) Q:::I:_]ﬂ“% %7]‘ g‘-l ﬁg'ﬁrj

NIOSH+ W=
NIOSH+= =2Y =+

gA Aol 2] FHEA o7 A2 ALY xZ2ATe FHE AFH BEAHE AFT

Z 9] %‘*ﬂdfﬂﬂr.

I Z3ke

A ZleE "A AdrAr[Eed d3 SAS AAH

AP AFINEG)Y AHYH e&A gl digt £ A A

o

ELERE LR

AT} A
B oA}

- alalkA o] %ﬁé{

T T

- 9F- & FHdose-effect), W-5F-2-(dose-response) T

R

NIOSH®| 7[&2

oA = 2(NOAEL) ¢ SAY A AFZ(LOAEL)S #HE3t(E3 T&oy <l
|

o e A7), 7%

F3bE HHo w=m,

= EUHE, 484 2EYHE, £X, 47
A, YAY A, A4 2= AlS5H<
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RELse NIOSHel 93] #3d AG3 =248 dste o A9 ¢tz
A74 B3 fvx stk RELe /93 235 34, g3 oy &
4 2UYd, =2 4 =%, 74 54 23L& o[ &3 ofHF A2 NNF

o 542 104274 TWAel A% ol ¥t RELS ®% DERFAIL A3
T IR 2TAE o HE(h) 158 59D STELO[U 2)747 54712 ¢
o] AEHoz w2HfAE ¢ Ht AmABL o g

N
B 2 RELo| W7/ SHZES o|&stX[7h ¢ REL= PCB, A&, €7 9 £
FH & Ed AAE o|&3T}

e #EE #AgH AHBE WEOoR she AHSA[RE o| 7
=W gy A9 =24 HA o )= A

Ao HdE€7bed a4e dif AREAESE ZI2=2 3 NIOSHeAM A7
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- 712 E A (criteria document) - &2 A Al RERES gloj Ay Eol7]
He A3 =5 Azt A3 B35 HAE FAs

- Current Intelligence Bulletins (CIB) - 2 & #H3fjd #H#3F 32 A= 7HEF
AB(AAHA 3 3o gt F, Lz H3fd A =2 AR .3
ZHo #H3 B AF)

A - AMEE ABRE asHA g, AEA Lz HelE =4, AA, B
st 20 F

- S 3 A=, AGH HH H, l=d AA- S 24, A #5743
oy} ¢tHEA A HTste Aoy T EAHEA AER =4y FH o=

NIOSH2| Z|&¥dgds i A5 =+

ALy A3
NIOSHe d17[&2 RFEW. Z&u HA A8 7l53 7[£2 of

oh) Ad = =9 A
REL= 7Hest= #4:
- NIOSH2| 7=zl Al REL 7o #3t Agte] A ZH
b5 NIOSH d+¢e] Agts dEIH 7hef eddud 7€ AdAe 7Iex
AMEdA oM FHE =27[E€2 st Falokr
- 7] Al e NIOSH A& 93 A= = .
-z AL R EH V[EEA e R AWFE A0 o dE
7l Al o). AE7E A2 ARGA A5k g9 eAdA, ZIdhEzA, &
o FolA dEEH
- NIOSH d+¢2 95 HrpggdM 2 EME AFESIL o 7[EEME FHE
3 T
- =eb2 NIOSH2 #R 53 Wi AH7ME AAZ 45 d795H 4d
EaT7tA tefshAl AR
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H T{recommendation}’} =35 11 OSHASF MSHAC Al=HH HE 7[&o=
o] & o,
NIOSH+ F7[H o= thekst =39 Y39 OSHAYW MSHAS a4 573
A FATH

) FaE-S(AIHA, 1996)

NIOSH pocket guide to chemical hazard. cincinnati, ohio ; NIOSH 1990.

NIOSH recommendations for occupational satety and health; compendium of
policy documents and statements, cincmnati, ohio NIOSH 1992

"Testimony of captamn r1ichard a. lemen, Diector of the NIOSH drvision of
standards development and technology transfer within NIOSH, ‘federal
register 54: {émarch 1989). pp. 9300-930 7}

Criteria for a recommended standard, Occupational exposure to waste anthestic
gases and vapors. cincinnati, ohio @ NIOSH 1977,

Criteria for recommended standard, occupational exposure to ethylene glyeol
monoethyl ether | and their acetates, cincinnati, ohio @ NIOSH. 199 7})

NIOSH  eriterita  for recommended standard, occupational exposure to
formaldehvde. cincinnati, ohio - NIOSH 1976.

NIOSH and NIOH basis for an  occuptional  health  standard
Di{2-ethylhexyl)pthhlate (dehp}.cincinnati, ohio : NIOSH 1990.

NEG and NIOSH basis for an occupational health standard @ ethyl ether
cincinnati, ohie @ NIOSH 1993,

(4) 42

e Y9 ggedd e =27 ==27(E2 24 WHhd disiA
ATHA {(American Industrial Hygiene Association)e Al g3 & o]t ATHA,
1996).

7F AE

A B2 B ASH 3] (The Japan Association of Industrial Health Association)= &

7 =5 AE A =5A7) A 22H 2T 24, &5, Al
T g, A, 3P F9 e FAAER =ESFHEV[ES CEIH. o] BIA
= B3 o3 M2 =HEY HH|L FEH2A Fx25 I
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= HEdE TS el TR SAH. H3 W HEVE F
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Aol i3t 23zl ABE Hrolst == &£ $HA (Permissible Exposure Limits)
S AA[FTH

) =24 A4 718 A

g3 gy 7ied e 23" S5 =2 3§ FAE A3

- HES T 2d 2 A 3E Zdolojof gt

xSl 29 A HE G I HEFH FBIE slefof qot

- AYEE e ZHY AMgFE SAY 24 dAHe A gho]l &Askeiof gt
tH ¥ e el sl HE3 el 2™ digt 4% 3o ACGIH TLV7}
e o2 ALEEY g,

dEAA =& FAE ASH7] Y3t FTZF2 ACGIHY d&s wodth gqiiEy =
= 3Ae 9A ACGIHe TLVE HE3 #dsd o) Hg dATT, 10%7
=2 EZE0 HE £X4E EWE TEY o
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= 5E A AGAE st d9Yy iyl SASke dEs = o
3t =29 AA ot o3 =T AT HUVZ[EILZRE ALEEHT of# T FHE
of A& gl A Lo AR A gl aAgFel7r A HS gl

3o FHEVlT =2 A A T sl 2 gAY FEE T
Ao dojzl A A g e AldE AEAHLA dqtd #AEEHd SAE T
Association= =39 MEA GE FFY = FHA 2IHds nEA 5 =F Y
sAE&7bs =2 FAE A Ho BI e JditHez k=5 A oid SA%
=489 dd2 g "3 2HF
st =& 58 7|FL chest X-rayA v wiz 2H72L 7|2o2 34 9hE9]
A

& 58 FAe Hi 5F 8SAIZ, T 4041 AT TS HaoE el
% FA A "no adverse effect’@te @2 xE=35HAH olstollA LS oo HF
of F-Ztgo] hF-2Y FHAAM YeuA] Hete AS 9udn
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7= geh vk A" el g2 ebReEdAly sERAAE = o stk fdd e
HERAAE AANT @ AAH dAgozig yeHd Ad@rtsAd SAHIMSA
wt e gt

i

nk) Al 3
= 5 & A XY b2 HH3 e o lL:Tf}ﬂ ghH
H3le 2o FAqA s EFo & =
& =23 AAE A %EPFJr o] A= R E EEE}?} EEH MEE =3
' X

1%
o,
all
s
i
iy
A,

vh) AR o|£4 <7
slE7beAA S FEAEY oAS dnt 2 A S S R[(Japanese
Journal of Industrial Health)dl Z[ZAE . & x=3 4+ “Recommendations for
Permissible Exposure Limits” & FAS st e} 9th o] A2+ "Proposed
Reasons for Provisional Permissible Exposure Limits" &+ A| S22 e} 9t} 3
it 20H e =8 2oe FZdE ARV g

ALYy A3
H3l e AMAoln =A<l = olth. A HAAdAME ofF ™ HHE ZMAA @
on 2& HESAAY AYS FASe oW WHE gt .23 =9 AfE
w2 Holth fhda HBAA M Am=E 29T

ol) AAESL =2 F4
=4 gt s ETAA 242 vl AlgEs 2 Ao ofE HYUHT) o =2 9
g A= A e ddE dRE FiAM dEsSte Zlotidutd e HH3 <=
AMapatel e 725 £ 8, fHEH =i e AEEREHT HBE WolE
ATh. HAL3 M= At SAAL} ZAE sfEso
AAEH 2= Hes] g3 AsHq AGE, HAdHT dF3e AESHY A
Mddet, T8{d o FH7)} dd] SHE&3AAEA “Japanese Journal of Industrial

_44_



Health ” o oA EHoh 23 g3+ dn A A #3 9bgd2 s 3et 7kt

oW G7A% god I Fx7h gHo B Hef, TAHY HERALZA TE 3
o @ Ado] Hc Bt G7o] glod Fao A NP} FAY 2A o
ARAERT BEE SAd 29 A2e dusAs) AT =¥ g8 FE
"k

A&7 sERAANE ZH A A
of A AL} HE YAy =E5EFEH
AbEol Hu EF dRoly thE YA e
At ol Hﬂiﬁ%ﬁﬂ?MV&E@%LHﬁ%&4%%]%Q#@

Ay A2
MEAAL v« FExSAE AFZEHDT ide] HH MEEZ =S3AFR S
Sl 4y FAAZ T8 A Japanese journal of Industrial Health o] =
Q , 19| dn| [ Fob 3ol FASGEHL JEHI =2H of 7[TH

g2

i)
_IHH

:l:‘n
I ok
O
——r

(9 Aol Qom HA} 1 9A FAE APESL 3 29 wpTe
4 A3 22o= APt

) 29
siebch, T2 ednt gR Yoz EASA Y =FH BugdE FTshm

din MHEA LA =E25F B ARE FANA gedh dugo

o) dAAE B2t L9 WAF obe AL oYt ¥

43 Y% AAAA Bach oA oW FAE A gys

7 F T (ATHA, 1996)

Japan Association of Industrial Health, "Advice on Permissible [Exposure] Limits
(1992)." Japanese Journal of Industrial Health 34(4):363-384 (July 1992).

Japan Association of Industrial Health, "Proposed Reasons for 1992 Provisional

Permissible Exposure Limmits,” Japanese Journal of Industrial Health
34(4):385-396 (July 1992).

Toyama, T. Permissible and Control Kimits of Toxic substances at Places of
Work in Japan. American Journal of Industrial Medicine 8:87-89 (1995}

(4) =¢ : MAK(Maximum Concentration Values)
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a2 542 AgEdd i =227 [EH 2=27([E2 274 v tsiA
ATHA (American Industrial Hygiene Association)d]A Z g3 £ o HATHA,
1996).

7H A&

Aol A B =g o7t dAe HES £ASH] $ % German Research
Instituted] E3HH HY 3] (commission)s G FAA FHHg +& 753 74 3
gZde 2 Hste MAK#S 3330

HHdzlo o FEEH MAKS 59 ARy s Edd iz o 7)o
=gl S AlAste dd FE&do

) 249 A4 7lEFd +d+e4
HHY3s = MAKZ= S9Hst7] 43
G dA deta 9le FFAEER
HH3 = G AE Aﬂ

Bz A 4459 H99 SY 3
6 482 T5A B

EATS Y3ty 9 38 225S 2asd
dee SegTol A wHE I 7

o m argol) ARTRE Wi Ak o o
_?_'

mﬁﬂ JH
o
o

MAK= d7sted sleid &9 dar8e] %] nedn. 28y 7hest
HE, gAY AdAFd 7[EEe] nEHIE FH.

th) #8E o

MAKel = 7Y A2ew mgAFo] Aidde £48 o3 ge 2y
37 o & Zlhes ARy FAetEde FEE AYH

MAK= d3ste Hd3] sty 7[7s FALAdA ALdAEY A2 A< A
o #AeHe 7E2E dEstes Ade A Y9 F HAE Hese 75 glo] T
Al Ao wet g3t 4%+ Bundesminister fur Arbeit  und
Sozialordnung ® A9 Z3pel W Ha o A HAlE He3le 7o FHEA
2 ZASHA shrl sl Al e AR wtet 4L st o AR, #HEH
wAERFe] HH3 A =il A A, dAte dEVIER] Hd3e =
ofef ZA7Me + Ut

;

A,
E 2]
W
i,
i
i

dhslel 4 MAKS R3b7] 981 AR Tt H a7 2o)
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a3t 4580 2 O 4 Aunt A
249 Augol d 44 "ol

st FE A
HHE DA Eo] Az th ¥d{carcinogenic) v Wol ¥ A (mutagenic)o] U=
gt EAEd i3t P4 =& AV AsE 7o sled dustd o4 8¢
&

= ot
Hole o4 dolu At o #Ed 7 9l7] ot TRK2 A e
=45, §F S70, 7t 4AEd 93 BIE ¢ e WHEd 93 Jlolx=
S 2A AEEHT TRKY AR oz o E&ifae @3] A% HE2 A2 +
BEEA FHE& +2(BAT, Biclogical Tolerance Value)e x=% <l ZboAA 3
& 24, AMEE Sd dig A & Fhedt gheg AT 4 gltd. BATE
AZst Al dig Hoe HET 4+ 9=(conceived of as ceiling) el BAT
G2 ddllm Ao A]e] Aot
MAK® BAT2 Ho8A e del s AE&dH. o] g2 Fg=Hd =Y 34
AE7[AA dEstAY Ao HAAH] F=E eI @7 5E& 4327
BEge] oot @[ FE A MAKAA AoddH 7[ Bty b4z d4d="

A3+ w3 MAKe= 35z E9 & d9asxz B =
Azt Hek Fao e AEo] ez gd=sdEa2 F4s5idA o4 Hd
Ao o wE Yro gty sdde[He s =
zdEz2 02 ERFET.

MAKZ 2z BATE S Aste= &% o+ 28 E9 Occupaticnal Toxicants
and Industrial Health Toxicological Justification of BAT wvalued| e} 2lth

A,
)
—_
o[

&) AAH 29
de8s $3e A7) AN AAAY 290 ol FBH a9l AP
ESS ol goh
w) Ao

8252 MAK, BAT, TRKY diz] 978 o= AUdS A He 9t IE
e g wd e dAYg M2 e AAck sk TRE@e daids @
Al otz fshe gkl ohile bEd SART S shop Bt

up) ARG ol2d ZA
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HL3f= Wdett FoAx= WAHE Dbl Mo o Adrd Eofef &
= @A F°] MAK 7[£= &2 3t MEcez d BaMe d752 MAK= o
2 B3] A7 ssA 2oty

MEE 7l @33 W&o digt Ao die wid MAK Value List
A & AAIH 2.

ALYy A3
=5 AR A fdeded A JleHel el =AY HH o =EA
MAKZ &FsEE Zadn
1ETEE MAKs 343 A7 o gzt Aol et 258 2=A Ar
of oA eld Ao MAKC mtetep @t 252 A43ds H32 4577 4
on ST FHdo ofs) AH A

ohy AdEL = A4

H A3 = MAKS BAT= "id A Estn 232 HAAN SAH =9 7|
o] 23] SFHEHYG. FAld Z2HEL2 x5 AE X (the Ministry for Labor and
Social Affairs)el THA=d A7 Mo HAdIH Y FHES dEstn HEEA AA
=y
S22 oty FAef gdAEd s AFEHL ZFHA .
- Federal Committee for Occupational Safety and Technical Security (LASI)
- Federal of German Industries
- Central Association of mdustrial mjuries msurance mstitutes

- yerman trade union federation

4y 74/ =2

Az 49 ARl AT FAES ofH e 2

HZH HYsld o3 AFTH THE A2 250 FA Hrh; 4#
o ol vt FES iy HAe FEE MERE TS mE FIHE A
T AEE 52 g FAE HYI=FY F3] 2L70A M2E AR
BIAME AEste 32 e[t HY3sle 5E7MA] Eob2 BIA Y A &5
A getd Hesle A2 YA shiy I o]y ri=A
Aoz 7E HREG AT oEgE] MEE EE T

AE 2224 APsx @2ud APREE L7 drEg
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=2
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=
=
>
Jid
i
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F3 A5 A7 HHAE A5 AN g8 A5 ZAE B FEEY
ol oz s dutAY FX Fme HAS AXA oz W=A PED
T T of" Fgel, Hese HAAM AAHYE DA S AAT A A 4
g Ae3e

zt) A3

#HH dAE= FAA9A vid wHEle] gzt BXE wet DETES Y4
A Y Federation of German Industries)\} x-5A}3] Y (the Ministry for Labor and
Social Affairs) 256 o]&#3F AREL H=

7H FA T (AIHA, 1996)
Maxmmum Concentrations at the Workplace and Biological Tolerance Values for
Working materials 1992, Deusche Forschungsgemeinschaft, VCH 199 1.
Grenzwerte TRGS 900, Bundesanstalt fur Arbertsschutz, Gruppe Umgang mut
Chemilalien, Verlag fur neue Wissenschaft GmbH, Bremerhaven 1993.
Ordinance on Dangerous Substances. (Gefahrstoffverordnung 26 August 1986

BGBIL. I 5. 1470)

(6) 249 : OEL(Occupational Exposure Limits)

e 24Ey @dEge gt 27 [ed =S7(ss 27F HHd disiA
ATHA (American Industrial Hygiene Association)d]A] g3 W&o ATHA,
1996).

7h A&

2l =5 7€ A A TR AlZE= ARERH o Y FHAS
Board of Occupational Safety and HealthZ=A FARZ| el A7[d= T B A7}
2] 71 (Supervision Department, Administrative Department) 232 Wz <= 3 &
A {Board of Governors) 7} 9t 7] 2999 fAA =ALE =357 YsiA
Supervision Department= reference group (Regulation group)@ HA, =5 A3
TE22 2 oAtE:E T 4T BAY 2 AH#7EH(Work Environment
Act) ¢ G AH=E (Work Environment Ordinance)oll A ®A Zldbe] &A%t
of Mz HEd et FAS A FEFE 2H=2 EYTL
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) 24 44 7led 449

StA A AL A7) Ao wid 33 Regulation Group2 of¥H E&ZL2 +FT A
A=A Az, ZddleA & ALEEHE 2ol AeEHTt A st Algte] 2H
g FAadA EAAHE ZAMS Regulation Group ©[AMR ERHEH W20

aET HaEgl ZHExR Abgwed AE7F, Labor Inspectorate, Regulations
Group® H|A % AHAHYEE Ydd= AAIH. FAS EI o=, 7HAE, 54, &
Zhyn| o 5 o] Fofef EE2 7H7ke] EUE R

v FAAY criteria IF2 JHE SHA RHE FFHA =42 TES
© Y&F SASH s i RS Z20

pll I

rd
+
e
by

AFAAAN Adest 2 i3t & 27 o] Criteria Groupdl Al 2AEHT, =
2ol At HA AEZ7FE©] °] Groups HEIH X HE TAE
— =49, o8, A4S, AEE T g 29wy A ey o
D& 25 7 Supervision Department2] THEAEo] ¢t}
Criteria Group= #A&AE¢| M2 235 ddstd I 8 i3 F=282=
BaE ¢ EitJr.

4 17ks T2 AZadel dF FeHY 478 At
dole#jo] e FAL Ay d7g JaAge AT

8| AU 7| FEA criteria document)e] AAE AT Bue FRA I
Hbstaa, ZIeEAdA 7238 eI, AgHdA =222 EHY Jtee H
H-2 gALstth AHAbe =99 Criteria Gmupf} W &2 el

sqA A 2 FEEAE T8 AL AT G4 BBeIHL Al

ol g IA|H IFFT shutc FTAE AR (Limit Value Documentation) el A
2EY aFoth x2Y OF2 =249 3 HHAAMY A7 ZFoIH. =2Y F
ofzf+= FATH dydA HFFAL sjFo=2M A x2Y I7EAA ALEEHE
VEENE e 2 Y

AB = T3 ACGIHS NIOSHERH Z[dx2A % 22 TAAAN A A Z&
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A dEEY. B e AR E e 7 gl 2 AAHE2 I 549
A Heldgz2RY A& 4 St

Criteria Group?d] st A o2 ¢ A9 d Ao neel)e 2Ry AAYE
=719 o d2 AERT. WHO 32 =S89l A A A s EHo.

Criteria Groupell &{3fA] Yehlield FHetH2l 7[E2 2 IFY EE€ PH7}t &
ofsiofste A= Yuiztyr. I 7[E2 HEH0 A YEhd F9 &4 E T
o] 2 ZHolt}y. I Criteria Group= S #-g 3o} &5F-vt89 g THsI
=49 Tas 235 FARH. T3 2949 HA

Axe] AR A2 oW AnE BSojux et

AFS 1990:139 M, =22 dl 7H4] B2 Udn 3s B 7 =54 ®ots
A4 4 e Ho =S Yele, 2AAE Ao A A A= wE ukg
ol } o™ EHI YHEI F A9t T WA HF(Group Al oW FA A
7 L2 RET 2592 A #HA HFE(Group B)

zolth v WA BEE BREIEA EHAED

AFS 1990:13o 4 dubA el Haed sty "FAAD HoeERy BiEHe FALo
2 qAAE 29 25" AR ERY I ostE F7)d x2dH H4 BEE 9

Adegtn Helgth BAX} ARHUUL @, HV|T = 495, ATHHY 4
S, 709 AEe AALRE 71£d b5y S50 nAUth 2R FFEL ®
# aetE =" e JEET
obeh= AFS 19901314 BAXE 4gsted nE¥E 8452 A8 Aol
g 57



259 +9 33 g DEG g A4 AdEe wF £E5 EE AT

ZAAY 85 wF FR FfA 2F IFTERE Aol A maHch
ngde) A% FHANE whRshA o]}
A AY Fedd AASo] A ndHye @ ALHE # A4

He @A gase AR drlsAu, A9dAe nAsA ged] Faste

nl) Al 3
A& Aol A FA A 7he A2 2dddA FAAE dYHAS o AZE
itk dE o qAA Y AHste AR BIALY A8 glo] EAiste Al
A E7MSEAE REY. AT 7 A2 Alde AZAAM neEdEdgd e o
7HE FA REAAESAE B2, 2 2 2 T2 28 AlddA g &

FAA 7 heAE 2e

Y wlel gAA= oSt Hola A ARt Y[2EA= HeH 252 sl
AV 2 & Alold WEF AE ZASHA FErh. AFS 1990:139] drkH <
2L “GAA o3t FZe] x2E F IFeH BY ATSE Fsm YAH
=HAS FEdts A= doz 2 4+ v 25 obde Wiy 4] AR E
Mol F42 BFE A= 94 497 I 4 gddrdn H9g. ojde H4
& B3 Hade bs BYlA Tasitan @t

<,

A L
A,

vh) SRR o[ &4 &7
BTF o]& A7]9 Criteria Group= 252 A4 A= &4 HIH2l 7|2 T4
ARE A ZFAA AFTFH olEF ARc oEHIL HRI oA AEwHE
] Alets GWEUT. ZEEAEY FHFTAQ version2 HEA QL EF oA NIOSH
ofs] AEE FT I o3 Z2eHUW x=2Y g I AAEH FEAEC
=29 A2 H A ol NIOSHY 93 dof=2 HIHSh
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et AerS =2 ghof olefg Aot x5 2P n&FT =2, x5 FAE AR
=
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|
ABBEL AqHos} FYlM Pt H Boardl oo AP AR
= RRIEe Rt 59 PR A= ge Ay,

) FaE-S(AIHA, 1996)

Ordmance of the Swedish National Beard of Occupational Health contaming
provisions on occupational exposure limit value, 1990:13 (Hygieniska
Gransvarden. AFS 1990:13).

The Work Environment Act. The Swedish Code of Statutes (SFS) 1977:1160.

The Work Environment Ordinance. The Swedish Code of Statutes (SFS)
1977:1166.

"Principles and Methods tor the Sampling and Analysis of Substances Included
in the List of Limit Values.” Jan-Olof Levin (ed.), Arbete och Halsa 1990:40,
pp 1-55.

"Provtagningsstrategl och statistisk utvardermmg av resultat vid provtagning och
analys av luftfororeningar wid arbetsplatser” (Sampling Strategy and
btatistical Treatment of the Results of Concentration Measurements m Air
Pollutant Studies at the Workplace), Ulf Ulfarson, Arbete och Halsa 1975:0.

(7) 9= OEL(Occupational Exposure Limits)

e 979 ggEZd e =278 =E27(E2 24 WA disiA
ATHA (American Industrial Hygiene Association)el A =3 W&o H(ATHA,
1996).

7h &7

19832 COSHH (The Control of Substances Hazardous to Health Regulations)

g el A A s Sdod e == =Hd FEHLA 725 LEEH. o

Aol A= 7=t d=dMY AGHL =5 A 29 diF &

ﬁ_r
Al 27 AlFd
) 24 A4 7led Ao
o

1929, HS 2y ZE=2T3F A7z otd Y F(HSC, Health and Safety
Commision)? =A4=3 D& HYs|(ACTS)Y =4 23] OELs{occupational
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exposure limits)®] Aoz HdHdHT. ACTSE WATCH(Working Group in the
Assessment of Toxic Chemicals)®t &7 OEL2 =7 #H3 38 Bz 222
TFE T o[ &3 "block”ol W SA= F oo diF A EHE 4 e TR ZE 9

WATCH® ACTS< OELs® %= %3 44 He =g dis] H¢ a9ls

2 et 3 94 ned 89 84 FRHd A4 B4 AN 7
49l 2ao HE $AEsolth T wAs wAY dolHd 2AE Bom B4
ed Bag A Fzste] GBI BB AzAle SHesr} Fejun 2
2, SAedE 199 S st 9A K8 Jnad

OELs stol A, OESs{occupational exposure standards)et MELs{maximum
exposure limits) & ©f YAE9 2d (B FAHL AR E £351e), = ¢35 9}
A Hes o] FId s H7l 22 WATCH 23 @543 AzAbe 71 &3
=

Az 8l BE B7A¢HA A (HSE, Health and Safety Executive)?] 27}
A BAZXY. of#{T HAErlE2 SR E, AdHAESR, e B47F AL
g9 AHBHAESY ZrAE BHog LAY QIHy AFAS B w7
o dAEAU T B FAS ZE 7[E 3E dolg o] oA sE T ESE AL
&7} 5 E*"J‘ﬁ”ﬂ‘ﬂﬂ; e fgEd Al B4 dHeolgs 52 ¢ gl

Asle Atd A4 GEE. of[F HH3 HI7ME T £H] ofHd = —

TAHozY AR HMErket oA AAS] A EAN H

ohE e AR S ZAAH 24F5S ¥3ste= MELY St
AA HrlolA WHES B E-He B (cost-benefit analysis)= 72 AZX
| =t AR 7 AEHejol F HE2 22 2F AU Y = HEAES
st E fEgAg] Hrl 25 g =d ste Aol dAYE 4
Az 22 HSE AEZ7hE2 250 d#dH ZI[dEd Eestd 753 24

55
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AFE E Aolth mix|Ete g QELs? oW A etE2 A Hol
2 7] %

Z
gt R7rHQl Z[EE ATt AgAE= A

ul} A] 3
gold /MY FHE OFLS gdsted E4Hdoltf. daEH2 HSE,
il 2 OESso Al Z2/ 1 v[= W NIOSH 2= 3o T I

vh) s A 52t o|£4 &7

1981 ol Al 1990t Alold] HSEw £d¥ 3 Zdoly 253 € 2449 iz F&
g S dig AR s st AAst, 2A A S i 22
Toxicity Reviews (TRs)E €3 3tt TRse #HAE SAEZH 3 AnE A
A Ao AR HA D ey AHdAd EE=2 HI A o[AAR
i r-of d77[HE T3 T SASE A2V 22 IR @59 »E 4
= H3 SAEHEFESE 93 T7[= AT

2] TRse 1990 o| e €3H Age AdA] Z=254 =21 7k & 29
H=> #HTY TRse FAd3 s did a7 G =242 250 e 3
olth. Attrl A A i EE RFEAZ Lok TEHY A @t I
U 22 sS4 gig A oig Z2A A Hol2p upHA] g dolgith e
Aeolth, A2l TRse E3I Tz Zdd i3] olv] EHHIUE ¢ HYE ZE
BHE RS UFa gt B V[E A% 22 A€ OEL= #8357 o #
ZIeb= AlFshr] He @A T H Algf= b E ot

-

ALy 29
=93 OFELsE #9shr] 92 7lwd =99 9d8 F8 452 d9ats R
hat Hxo= Zet HHEE HES 197492 Work Actshel] i+ Health and
Safety #3%l <3} dd Agich B3 A I WHAA ) FA
23 9 7148 AFSHE A2 TG de LeAge By 2o
29 pEg FYA7IE oot

ol AP E T AA
® A% IF
COSHH A2 47} o|%=2 OELsE d7ste #AA 2> WATCHS 34 Al3HH
At WATCH= <xatH 2= OELsE & Hste A5 S48 Agste He=
T HY32 TAYY o 38y 332 =3 AEAA A 290 o8 g
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E T HE AEVtES duE T3 A EAERE ZdHe[dA 2=
HFAd oz Holgld Foqgd 4+ 9l WATCHE Advisory Committee on Toxic
Substances(ACTS) 9 22 H o3[ A OELsol| that A|et= 7o
WATCHERE o 2Z& Al¢t2 ACTSH o3 e{ZE 4+ Sth X3 ACTS= Al
M= 2 E £2o|XrE A AA A Aol ths] d¥ste of Y2 xS TF
gepgttt, dakA el 88 ACTSY 922 HSEY S met OESs$ MELs®
levelZ2 24 st 312 cdste A8 #HEEY 9lth. MELe] e ¥ 7] Ao 2 LA
w23 dAY 2H-E5EY qde Baste 92 B W o
O oA« 19749 Work Actol A Health and Safetys] $H&E ¢ HSCE d& A
o]t} MEL+ COSHH Regulation® H7Z2= Ha=2 3ty £33 Z2HEH HE 7|l 7|&
of ofF LA TIEHG mEgte s S22 oF e T g io] I ET A
d S HAZEL F33ct. OESse HSCol 23] Helgin gAljds A Al H
UA #7] W EIE =AY S ET

® A 23
T 7}A 2] OELs7F ot A9 3 =27[folv H1 x5 347} 25 o]t OELs

9 MELS 7b% 348 Aol OESh AZe 98 498 8§ 53 4499
e Zolth MELS 3dad 472 maistd 4355S Ba ohla 413 34
g poge] g ALE TR Yot 2P E ETFsL MELE Faheu glel
g & mFAGe Hel o FAH g APL AL dSNE 22 FYA
of e ot

FAHE Aste A2 COSHH Regulation® =4 #Hd #gHo{of 3ty COSHH
2] Regulation 7= OELsE Aslcd <AEZ AF3o. dHtd 22 Regulation 72
nEgTEC ZEY AEAEE StATm A = 2dd did 55 HEI]
ZA ALY ditste AL H9g 3t 222 dtsA] o3t AAE T dnly
AV HE3] zdHop Y oA HRY HERE FF 5Y, HFA, T o=
E@F

Regulation 7= OESgel] tis] £33 Eaosity & W3 &2 F=H2 OES
7V #HEstER] ot ER] el HAETA A AZIY, 7hef OES7F =Sty A&
A2 B[ FEHeln Hdz Aoz sfdsty] #HI HAEIT A5 FHH
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H A ZlE2 ofmE RAEE gt shlA o He ke st F3hEo
s = OESE #dstod gl 7[BAQ 7[RkS A3
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F4d 22 NOAEL2 242 o+ 3t NOAELS ZEXodA WATCH= B
dHE #AEA FAE T A2 2254 diF #AF8H Aze Ao F
o

St 28y A =5 AR AFEAY S2ASA @' dE AT 252
et ZAe SE2HEA AT 54 Az 3 AUt ol#Hg FH o] 2EF
of i g A<l OESEHAZF 2P HUH.

T WA 7]F2 COSHH Regulation 77 &S| gl o] regulation2 7]&1]

A= OFS oA HYE w7 &3 Aottt OFES A2 =22 Az +2
aEFEo] QESH W3t E=rld =2 doew AdgFHe WHog oA E

22,

s 7lEe agd AgAol OBS #A AHstA = e mEwe Yo
OESS R Y42l FBE 2 5 4}? s Flo|th

O MEL®| 4%

2E Al 7FA OES 7[&2 A7 A4 7] Aol rEFZEe{of Sty vEef o3l
OES7[we] SFHA #eud 42 MELS #H3 =87 €. WATCH=
ACTSE #H7t AE st sle =40 Y. #3354 Ad 2843 55 947
A 2dEd 22 ¥ =FE5S T w3 AdAY A= @4 NOAELS 2
A8 7 g2 T2 Y o83 F e OESe A HA &1, E3 MELe| 1
HEH 222 439 MELSHYA A3t JE&7[€2 27 S5A[HF
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71E 4 22F FAGAR soF AR 235 FEIY gk FAgre A Az
b AR HACE gioE 2d2E A AT 7 Y 2 3AC A dAEHA
2 F= ot

7 b AP AAAS HE BEAg] 902 Zo] Y. ACTSe =252 =
ol H &7 =¥ dbste] Aol A iE HH=2 =HIH

ACTS= HSCel MELE #FH 3 th HSCE o2 F Ao A A|ZE3ch MELse
CISHH Regulation®| Schedule 1& Z75 7WA37 o]% w2l2 das Joy

o

5%

rri:i

7|

by 7 =

OESs¢ MELs= = o dH°lE A< AH. 28y T&59 HHoz 48
H=27] e dHolE A E HEH.

AetH OESst Ao22 TSB(Toxic Substance Bulletin}d] &3 €. TSBe A
¢te OESs sHAERE ofl ey A4S a8 d+d gt d7Y fof= £33
T U I Z2HE2A AetEH OES $HA = Guidance Note EHA0M SHH AT 4€
st o d7 A= 7[7F = #& OESs’} COSHH Guidance Note EH40 #2
o AAEe o

AletE MELs< 7[&9 #Fd F59H it o352 M5 3" MELs7}
COSHH regulation®] 707 Schedule 1°] 23]l %92 o= 37 ol
MELse 34 2 dz HEE T3] consultative documentel] A &oz ZHHAT
2E mWEV) ZEHL W OF HSCe 7 FHdA Als2H Wd 45 &=
b T abke] Ao mEt o3& Agtd | FREE . #HF MELst o9H
Code of Practice for COSHH Guidance Note EH404 & JFH

A 22O vs o7l E8He YRE 4-5d T2 wd AAEEW. et
7V elEg A2 A=Y 5 WHEE AYd= 222 St EC Directivesel] 2 3
AAEH HEFATIAE Aitsted Foste Aol EoE Folt

b

2y 23
OELs a2 91 24 Ao ZE #HdoA dojdrt. g4 dea ¢4d
Nt 2o A4, A% 47, FAH a2, 28 FH YR ZFE OELsE +3
skedl ol #44 Sad A422 B

7hH A (ATHA, 1996)
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Health and Safety at Work Act, ete., 1974, Ch 37.

Comtrol of Substances Hazrdous to Health (COSHH) regulation 1983, Control of
substances Hazzrdous to Health and Control of Carcinogenic Substances,
Approved Code of Practice (Third Edition 1991).

COSHH EH40/93 Occupational Exposure Limits: Guidance Note (1993).

Occupational Exposure Limits: Criteria Document Summaries (1992).

Statutory Instrument S1 1983 No. 1637,

Statutory Instrument S1 1990 No. 2026

Statutory Instrument SI 1991 No. 243 7}

Statutory Instrument SI 1992 No. 2382.

Zielbuis, R.I., P.C. Noordam, et al. Harminisation of Criteria Documents for
otandard Setting: A Report of a Workshop., Regulatory Toxicology and
Pharmacology 13:241(1991 ).

"Occupaticnal Exposure Limits-Criteria Document: Guidance Note.” Health and
Safety, Commission of the European Communities Report EUR 13776(1992).

(8) 2~  OEL(Occupational Exposure Limits)

s 2o FEEZA i3 =273 =72 24 v disiA
ATHA (American Industrial Hygiene AssociationylA A= s W& o] ATHA,
1996

H AE

Zefzo A AGH el Ao it HEF 2dd FLAEY =50 A4
o] o sty gaAde Fe f7%H. ZF A A AdH =5
FA(OELs)o] 522 19823 A4 d¥oz FA93IH. OELS? F 7]
Hei 7 dA dT

- 574 22 AME, d3ad, B3, dA) g3 F57F2[HCN, CH3Br, PH3DAl W%t
HA ol ZA| A< OELs

- HE B4 i @A OELs

OELs< High Council for the Prevention of Occupational Hazard, the Scientific
Committee for the Surveillance of the Workplace Environment2| s 3 ¢ 3 2
s A HEH U

European Community S A OELs= FFE 1 9T OELs= Al3sh7] H 3] YUH7]




77} A8 E o, Scientific Committee® € A2} iz g Tgrojg H HE
2 HAEH

h 24 44 JlEd A4
Azrst Y E mest 671" SHAHE, dEnd, £z, 94 g3 57~
[HCN, CH3Br, PH3Dol ti3iA <= HEAQ OELso| givh. H#H 2 533 OELs
3t 82 A Aol
thE 226007 o2 did < OELso[H.
dHtA o2 QFLs2 O&E 82059 TAdAM AdFHUE, 2dE5d+= 3448 7
& M A, ACGIH TLVse ®3te} 948 v @A s s3ldH d7E5°] 3

= 7 =& 79 FHEZ) Ao AlZ-7rE "HAE(8AZhE 9323 & § 8115
o] sla 47FA] gy o] wetZ oy dWtFAHE e 7[od AATH

A A 78 Aol OFLs2 AE W], A94H B HApel s Al3dE a7

oh b A g9

OELs= g3t &2 o AgF td<= AARAZ] s AGAZ) Ao
OELs= whetA Abgael ddd 4 e ZAAd T2 A a7 qkg
"ot

nh) Al 3
Scientific Committee= 2 QELe¢] &A= 4 ¢t Bilstn, 28 QELe| =
A 4 dx FAE 7 7 HaE 4 YHE FodstAY dAA 7.
i) FAHA R o|EH LA

OELs2 French Official Journal, Official Bulletin® National Institute of Safety
Research (INRS)elA] &3 =t}

Aty A
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OELel d3lA = Labor Code2 Article L 231-72] 7= &g#be] Az ¢ F
3t 22 o gkl =F sty Yet AEHE Fisie AV Haw ¢ v Ad

ob) ADEL ¢l F4
OELs= A&7}, #etziel A A thEAE T4 E Scientific Committeed]] 2 3j
a8 2l o
OELel tizt o wicf ofd= HSHA FA 7[Zsfeof FHf

Ay A #A
OELY A= A4e Aridoez dHoh Az fady SFA(dedd =4
)7 ACGIH TLVY ¥37} ANFEe T8 7 FA ot

-D_L.-
1%
3

) A9
$4e OFL N3 wyoxw Zdx dd dadgm 44 72 F ez g
M2 e OELT 272 4 2
= Aol iz rh 191

L

5 mg/m’, 19933 3 mg/m°, 19971 d] 1 mg/m

74 &
Mmistry of Labor, Transparences series, La survivelllance des atmospheres de

travail
Lomenede B.A. INRS, Cahiers de notes documentaires n. 133 (ND 1707-133-83),

Les wvaleurs Imites en France, 4th cquarter 198s.
INRS, Cahiers de notes docummentaires n. 133(ND 1708-133-83), Valeurs limites

d'expositiob professionalle aux substances dangereuses en France, 4th qurter
1958,

9) F& MAF =271F AFMA} $ertere] AR
ARBAA x27)F0] 2RE WFL TeF 2o
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(EF 1-3> Z=29 =2 44 sjFH(o|H=E =. 1994)

718 =+
A% A &
1941 ASA  |Z-372 =272 9%
1942 | ACGIH 63F < 24 oig TLV ©x%
1322 =4 ¥x
1945 Cock |PHS ofsf ZGHZ HF A FHL=E ALE
AZ 22 mgd ppml E 2HAE
1946 | ACGIH (13159 3 Z "7 1352 F287d &3 TLV €%
1956 | ACGIH |238€9 =4 thsto 2df, 108] Z2=2A19 4 g%
1958 ATHA  |hygiene standard ¥ X
1963 | mmae a7 A e =E27|F ZIEAFo] Aol7l 9SS
il
1974 ANSI  |33F 9 EFe Y3t w&7[F ¢¥%

7 =9 x=27E
O ul=2 ==7[& 887

%)

19629 ACGIHOA] e ow w2784 3 documentatione] w7+ o
g & oo 2 AR o] AAEe 1970 d OSHActd| A PELS AT w77 ¥
=2 F =V Ee2 AlLEH

T

A1 A
= 1

<H# 1-4> 19689 T ACGIH TLVs 8o AtE= K22 Z2X(0[H=, 5,
1986)
Az9 24 It 28
HAHAD) AE 157 3%
AAAY A 45 11
Rk
HHEL % <
FHE 8 2
ik
DA T 13 4.9
FHAT 2 05
2 1} A 121 24
A A% wEe e 2
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O ACGIH TLVE &{2= —

O NIOSHA A AlA =35t 1= Z(Recommended Exposure Limit)d &2 —

O OSHAIM =43 A st PEL A 4.

- PEL(Permissible Exposure Limit)2 vl= ARWAHEAA FAHL F7] T fF3l&
Ao x27|F 7R HE
- o= OSHAAA S8ZA AEE st B0 Bopx gl
- TLVE AAsted d&8ste 7[¢2 ZA 71A2 FREH
<I 1-5> AlEH =0 H2T + - ACGIH TLvs A8 E Rt 7[&
o FEOIE= =, 1987)
A&7 & W&
1. e #rie Wk H, 3, 28, 297[H, vR, 7,
e aa wa j,%i;f?éﬂ%, W&e AFE
3. X-d A7AMe W3}
1. & 7159 ¥ 9, ¢, 28 =
S 2. E}TL(]ITI‘[H[;[DH)' et AEAE F IR 5
3. mHA
4. YA
1 A W Aztesd 74 A2 ¥WE
At d W 20 g4 ¥
3. 1 AlEerE s
7| 5 1. =#;zd Al 44, v & &
@ TLV= 9]
- ZAAYL AR HEd R A2 A e R FH(ACGIH, 1990)
-, g Hrl 2 S ArEsted AR T Sle
d5Ad FEY A3 A 73y SHAARE 44 AHES 4 SlE
-S54 oA AFE7 E ¢ gl SAA 282 B AR ¢ gls
- IRl A Rbol2 Qlshe] A ZEAAA Z[E olskA EHE 2 A
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- AHolv AR E dFste dA=E AH&stdA e ¢ "ot
ol 2 A HEF FEFEE WY dE To FE A2 ofHH ol
2

Aol el 2 wlzrRolth, 2 A9 AdE Eg7 2 F g SAF
o

1
il
A,
il
o
e
R
r,

O TLV A
o] 7|EE AZISHAEE W EE2EE A AnEE e A JRE

_BB_



- AL At Al A2E TE.
Al: At FA = #™o] g Ao A oS doFl
A2 2 FA A fEe] 9o Al A 4=

o7 Folghm FEae 2AUY o
AL Agzabel Aar) g7lE shAs 2R A wE sk o] SEA A
At Wi os d¥EES st ¥dAo] &0 2o 9
R Eaeol FIEAY BPEz 9 ZoH e &I AE 7A
) &9 x=27]F
LA A HAES o &7 wesEs TESIH A B2 #HEsta gl
o

@ HJA AR w27 F
CARE e 2e e A3y § o

BAGHAAGS AN =527 EolHe &
HE AlEStY eolgts gew HzE

—
—_—

=

v ACGIH TLV# <+ ICI9 industruial hygiene standardsE® 52 &
7l 19599 &7 HYeIAA 1752 &7« A

- 19724, At d HAY AR F LEAd AT A Eshe Al

=2 A agld diEiAe =E27|¢ Y Hide FAER E9E.
- {7 153F4] sty 7E A,

)3t =&

—

|-'_]

w2rEe APN 227 ABFHE dursr] 98 APog ALHE=S

29 371% w27 o] @ ol%
=

2 B9d ZEAe of 7 clgdAE
S HgH e A FE3 22 5 98

e v ACGIH TLVS A9 28 wgo]d
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@ Bd5=

HH 2A% RAYRL

A e Aoz A% 22Ad ARFRE P57 doke] b5 B
Foe g MR FTecl Brhe Y T

1960 B9, H718AFE AT, A F5 IR, 422 A F5 AR
sl A g 9L 2 99 A

19719 BB S wdstn SR S8 FoE ARsd FAEA FAAA
FEFAYYOE o3,

-iz%zﬂﬂw Agd %e 3987 230 L% FAEAA A2 L4d 3
S A R

QAN warEe 2T AYS TAGE B4 Bob WA 2o
=9 g A (B, 1972)

Aoz Gaudd Fo gl e B BYBE AY =Y.

19779 AT #7512 4HEIY BEud wF ARHE P s
FANG B AR dehe] BAFE Y M g2, 1989

@A, 1988 AFEY el FGBER IFo] mAH o] FF Wt B

o 9
.:ﬁ%

= e

e,

off
WO

-2 #ElTEES dBAGHAAATEI Y 222 E dRAE HustE 4F9 24
2 FEEEd glov AaAd glod 8Fe 22 A I Fo] 4EH 2 F5

U2 A2 Z=Agtez HI Aoz #HEEEE 2ppmlE U

oz 249 3439 BTEEs} TEsEd 13YdE 275
T B FES GRES x27F ALAG 2A FouH FAS @Fse Ay

thy 2 2] Y& x=7|F
- 2ol AL OFEL (occupational exposure limit)2] 7§32 Al &St ¢=d He
2 A Y 7[l(control limit)= HH 7] (recommended limits)2 W+
AT
- A A5 194893 1966 ALl HES sl MAC  (Maximum
Allowable Concentration}2] 7ido] A g,

_68_



2R AHgshe MACES ZEA50] IS 3% 8Ate] FHYAHEote
FHEF Z2dE oW AL FEskA @1 o el dA FHo] b5 7
e oA e FAAEeA 233 o|gE fuslx gE BEE s
TLVSY] i8] zpels &3 2o
<¥ 1-6> MAC2} TLV ZHE & Atol(o|H= =, 1987)
MAC(A+) TLVs(u] =)
v =] Maxmmum Allowable -
_ Threshold Limit Value
Concentration
. Al 22 tEe BEstm )
B2 2252 BEsia oY :
. 7FE AR Al w2 HA #
HAYF @ gl AHHH ol E xZoh 5
. ou AL dAlse]l B
| T+ JdE ¥Hole xE%
Qe | A5FEe4 5= EEENR L WERE
Wt |TFAAAT FETA o T4,
Y | 524 Gl g Az
dauy | o2y A7 E EEE N EE

1987 =72 ¥XEst 9l VM=
th& 2ol A28 o+ U
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<E 1-7> =EI[&EE LEstT Uc I7HO|ES =, 1994)

T = 7}

goteas, dEds, iRl 24
of, |Al=, "r[e, B, #vlsd
_Lﬂ4 b=, olHE, o Fet=
, ol=Ed, A=, l=d Ao, A, )
Qﬂgﬁimﬂ-ﬂ%ﬁmﬁﬂﬁgﬁﬁf
ol E7kE[of F A, T,

_Er_
zﬂfr_ %?—HE A=, Ho

ACGIH TLVE Y= %‘3}%?_
e}

lm—-.—'

=22 =E27|ES FERLY A
o] ACGIH TLVE Atgste v ’
=24 xZ7[Fovr ACGIH
TLVE Zz3ttfa st et

R x27F AA 2] dntz, AT

- R F7hEo] ACGIH TLVE IWE WolEoli gAY FAE =57 |F=
FE 21} ACGIH TLVAE A9 Agsta sle F7bgel whs] ACGIH TLVA &
Fuzste 524 7lES whEsta gAY dERY k=r[Es AASL e =71

. 298] AL ACGIH TLVE I wolzgx ¢Jor} A2 OECD/HY o=
EE7[EA S AAe]l adH AL Y

A AAHeg =27F0] Astedd 229 FFHe 191d #€A4 AR
o (LIO, 1991)

a2 ACGIH <M Az 23 & gheoly ACGIHAAM AHshA w2 eda=

[

123

o

ol

(10) Y=o MESE ZE7|F
432 ABHA 2724 AA-vZ] BEIY} SY BAT(¥H A, 1999)
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A=A RUE"H 2342 M= Y Hds AESH Z[EF, & AAA
(reference value)®} 34 & (tolerance value)’} A& o] glojofp 3tth, HAX
(reference value)t= 95% 2 A E HY A AGgHozg x=HA @2 AIHEL
Tolzl FEtulEe digh Haghe D3ttt A2 FA ARV ATy Foldes A
[(reference value) 472 oo thal =27} o] 21 g} A8 FTFE
[d 44 3AFE, G784 =2 AAA(reference value) A o] 7bsstd. o9
22 AAA AAe 842 FAAZFAE olF FIFA vuFToEAM FHPAH 9

TAA I YA AXE BHY 5 Y7 Rl

D oo -
i

"

2w RBopoA e FA A (tolerance value) AR L &% 7l odak 9 7H-
A HrtEAY Aeed REUEE e 23 sfMd o FAERT Fastt. dA A
AAH o2 A0 A i dHH HEEA 7[££ A (Scientifically justified
Threshold limit}= =22 BAT{(Biological Tolerance Value)¢t u= ACGIHZ
BEI(Biclogical Exposure Indices) (ACGIH, 2005)% -+ Z}A[7} 2t

7} u]=2] BEI (Biologic Exposure Indices)

1982 ACGIH= A=94 EUEHS Z3 sid= 57 H3 7| A (reference
value) 2= 3 dB[H IS sttt BElI H{¢3f< 1983d Z2AHU LT
1984 H4¥3[= BEIE A9 sti, 67}4 EZ(carbon monoxide, ethylbenzene,
styrene, toluene, trichloroethylene, xyvlene isomers)oll WH3le] 7| # {recommended
values)E Al¢tstsitt. o At ACGIHY A5 1986d HA 2= BEIE A H
HA Hl olF FUIE HYIdAM = 207HA] gEEd disted BEIZE Al 7SS
1 77kA 2 diste{ = BEIS /AsSEET. dAlle & 437HR] =29 69 5 o
g BEIZF A A H o gltf

HHdsfelA BEIE AAsH7] Y3 o3 2= FHd(stage process)= A H
(Michael, 1997)

O A8 7}eA e B (feasibility analysis)

O H1ehe FHE(development of a proposed BEI)

O ZA 2oF dAEVtEY ode syl Heste dWiieks 3 E(Formal
publication of that proposal with an invitation for comment from all parties)

O gt I EE T4 JdE FdEstH THe¢E "HE(Review and
possible revision of the proposal)

O ACGIH®2| wvoting membere] 2|3 F2&d o2 A2 (Final adoption by the



voting members of ACGIH)

1}) 542 BAT (Biologic Threshold Limit)

Ede AL 'AGgA Z=d I AESH A A=A BATDFG, 1996) #H=
AAlst it BAT 522 wid A/AAEH. Zefy BAT= S22 A2 4
ME T4 e w=dolyt I A=Y FHE TMeE A FEE AYHY 3]
o, 3 EE BATe= AAA Fde] o TR gl= ufe AT 7120 ceiling
value 3{ %330 BATGI bol 227 Iyt gt stefgt= 4 dA 7549
a2 YERdTE A= GFLTU%, 29 dAadee] deut steE e "= Al M|
7t Helgts =

BAT &9 AAz=AL g3 20

O A2 dt2A dd) 429 7] 9 HA Fd AT AEHE SA A
F29 AFH7F 7h ok 7T

O HEA de A= AMH AS(strategyiel TEH glofef st

O HE3 o7y ASZ ALE ZAZEE 7R B4Hol FYPH glojop 3t
=

O AFZd B4 #3 A= Z2330] FEEHY glofof gt

Sy 2ol dAME o= AE o3A filstx Prim FEY BF FE7)
Gloug BATE AAsHA #get 2oz gy S48 dig AE8d 24 Y
J& BATEZ H&ste il woEd F59 339 %S A5 EKA
(Exposure Equivalents for carcinogenic substances)E A A St EKA© 37
T et A AdA MAKA sidste F27F dosi= e e AFE=
o 22 54 o3 F492 gtdsttd @A acrylonitrile, alkali chromate(6
7}Cr), Arsenic trioxide, benzene, cobalt, ethylene, ethylene oxide, hydrazine,
nickel, pentachlorophencl, vinylchloride2| 117}2] ZZ& o diste EKA7F A H L
™ 4-aminobiphenyl, cadmium, 44'-diaminodiphenyl-methane, 2-naphthylamines
4717 222 @A ed 2 AAH ey EKAAZF 24 H R &80
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ol AN 22A wE A

F4BAEH e Pl 2AsE AUl T2A} doh} w2¥m YEA
= Hetm Frhshs R0t AJBAZHY Ao FAAA=EY 3
w7h 2Ry Agel BAE Yot + deAE dusn, 2HY 492 5=
of 239X 2SI, VAL AR AP =Ho] 17
2 | A% 2AARE Fes 28T U9
T U Y FABAEE At AFHoiokd 22 A%L
%

A eAEA e Ao G A RDF ouZAE HAsE R AR
B AFste] ARAAAFL AR F, 27T B, AZAA, A2 2 o
we A2 24, dold g fAL Aok

o] A FRo| AZARAL BAR ThFd A7 AYHL, A A 23
AT 247 TA A ET

Aestn 2R YA SA 235 A7) HI 282 AdEESH A RE £
Aot AEAE ¢hdRt =3td Zof ope} AAEF A oA, A RAHAA, &
@Jgﬁkﬁﬂyﬂﬂﬂiﬁ%ﬁjﬁ{%@ﬂﬂaﬂﬂ%%?Qﬂﬂﬁﬁﬁkﬂﬁ.

A A2 E =4 WS ol &3l Z2-Diethylaminoethanol(DEAE)=S S48l
s £ w45t G dubel] 23 =2 HHY} =5 34 T2 AHEL F
AE WE= olgstd = & AHE Lot 93 =&57[E2 vrdEstaz} st

?-*Jr‘?j TEHEEEE
A 23 FgAd

E =2 Haste AMGAY ARAle B4, A7HAE
getgloe 2 a2 Iy HAFAY S-E7 94 AT
222 s EdHE Ao o+ gl Aolth

J‘m pi
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A, =& 7| A <
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(1) wol&=4d2 Ee3sts Ado A A Y

zde oL YA FEAH A #F A E+ Patty’s Toxicology, ACGIH
Documentation, NIOSH Pocket Guide to Chemical Hazards (NPG), CRC
Handbook of chemistry physics (85th edition), = 882974 3= etd ]
AE, it etAd T MSDS F4 (20063 104 7§ =), T2/ SceiFfinderg <]
g3t AR5 gAstET. 2 =9 AFALd HES FAZFHS URLS o3 2
=

7} Patty's Toxicology

Patty's Toxicology, YVolume 6, Ketones/Alcohols/Esters’/Epoxy Compounds/Organic Peroxides , 5th
Edition

Eula Bingham (Editorn, Barbara Cohrssendkditon, Charles H. Powell (Editor)

BN 0-471-31939-2

Hardcover

1328 pages

January 2001

Wnea.f List F'rln:e JS $329.00

PATTY'S

1O OO Y

This price is valid Tor South Korea, Change location to view local pricing and awailability
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1}) ACGIH Documentation

4 .{r;we:,fv..-m + A et

P2 #ete EAE BlS, 554, #5 7192, 293, 44
Aejel AHEAAEAAY A gelzel EeAE gz 25T, 760torrdl Al <
conversion factorel] 3 3 H FA4 Fo| Z=He 3Jom "‘%"‘—&1/’*}%%5,
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t}) NIOSH Pocket Guide to Chemical Hazards (NPG)

http://www.cde.gcov/nmiosh/npg/

CDLC Search | CDC Health Topics A-Z

[YIOSH 53z
B N Occupational Safety and Health

Search NIOSH | NIOSH Home | NIOSH Topics | Site index | Databases and Information Regources | NIOSH Products | Contact Us
HIOSH Publication No. 2005-149: September 2005

NIOSH Pocket Guide to Chemical Hazards

The HMIOSH Pocket Guide to Chemical Hazards (MP3) is intended as a source of general industrial
hygiene information on several hundred chemicalsfclasses for workers, employers, and
occupational health professionals. The NP G does not contain an analysis of all perdinent data,
rather it presents key information and data in abbreviated or tabular form for chemicals or substance
groupings {e.g. cyanides, fluorides, manganese compounds) that are found in the work
errironment. The information found in the NPG should help users recognize and contral
occupational chemical hazards.

Contents

= Inptroduction
= Seasrchthe Pocket Guide

e |ndex of Chemical Mames, Synonyms and Trade Mameas

& [Index af Primary Chamical Nameas
&« Index of CAS Mumhbeaers

+ |ndex of RTECS Mumbers

gﬂearch FPocket Guide |

= Appendices Eﬂh g
VWhat's Inside Pocket Guide Contents
The Pocket Guide includes the following: Pocket Guide Home

N2 2PN ABAITANIOSHNA AFTshe AB2A  H8Y, ow,



R

CAS, RETCS, conversion factor, NIOSH REL= OSHA PEL, IDLH &% =%
Agtel AAHe] Qom, BA%, x=4, B=4 9 24 54, NIOSHY =%
M, AN BEES At AT ZHD 2F % FejE aYspe YuE A

st gltt

L. Hame LM Search

[TIOSH s
e -ﬂi!l:'-u'.:l'.:lll'.ldl.rh'll'.'.:ﬂl"d'-l'_'l-' daned Healtlfr

G BEORH | PROLE Homee | DA Tgeex | Uiz bdus | Colobowex mrd bforniefres Semrasex | BOS R Frededs | Condes® L
FECHSH Pililez st Mo, 305 836512 Eajilairdiar SO0

NIOSH Pocket Guide to Chemical Hazards

PG Mo | iededdy ehoes | Spndesa B Trade Moreg | Chamigal Mamas | Cas Mgmb e | BTECS Bysnnses | sgpendiz e | Saans

COC Heatth Toples A-2

Z2-Diethylaminoethanol CAS 100-37-0
(CaM MO H, CHOH RTECS k8078000
Symonyms & Trade Nameas DOT ID & Guidae

Digthreia min oediann L 2-Disdwtsacrongathed alcidud; M, N-Dietwyledanolamen e Cistrwl-(J-fadroapedhiaf) | 26086 133
arne S-Hadndeyhisthriaming

Eipo=zure HIOSH REL: T 1 O g 050 magdend™] be kil
i = )

Limits OSHA PEL. TWak 10 g S0 i =3 |8

IDLH 100 ggen See 100378 Conversion 1 ppm= 4.79 mamd

Fhysical Description
Confess ligud wih anausesing, ammaoaniz-iks odor

w117 T B2 ZIG"F PRI Laams ol Marihle
W1 mmHg | oy S 0.89
FLF 1295°F UEL 1.1 LEL: .75

Chss | Combursdibhs Licasd: FIP. sior aboes 100°F and &ors 140°F
Incompatibilities & Heactivities

Blronpg oeddEers, strang =ckds
MeasUuramasnt Mesthiods
MIE2H 0O T

Saa; Miviakd or SEHA SMsthog

Personal Protection & Sanitation (2&: pmleclan First Ald (oo pio pooresh
Ekn: P rowent =kin oormbact B Imigate innmooiade iy

Evaa: Freseni sva coniaci Sy Weatar Mhesh inrwredialets

Wash akn Whean coniannaiedg Br&athing Resgiralosy Suppon
Femies. WiTise wal Gr conlammnaied Syeallory. Weda-s Flanbon nmmeEd )& be

Chamgsr: Fo recommersfaban
Froside: Eyosmoh =558 Qukck drench

Respirater Recammendations rFMOos=0=-s

Rip 80 (M) Ry

(AFF = 100 Ame chemical cartnidoe respratarerh ocmmanc wapor cakidgeis)™

[AFF = b A alr-purifiing, ful-rfaceplece respiaicr 0gas mia ] with & cnin-shda, manlk or back-rmounssd organd c va por Car s e
[AFF = 350 A posvamd, ai-punfing respinaios with anganic vapar camndpeai™

[AFF = 10 Asrp dupphad-ain e pigarainm™

(AFF = 4l Arpeat-coniained breEslhing ssparslue wilth 3 ] MacEpiesscs

Emergency o plamsned oetng i o umlnoven concersr2bions of DL conddions:

[AFF = 100000 & Sad oo rl =i d Bee st ey GnDar e Tl Fead & Ml Tl aod et 18 apanaied inoS [ s s e- 0 e ads® or ohar
pOEiRe-preEEE Ue mnds

(AFF = 10,0000 Ay =opplEg-air s prsior ol e g il fsce pecs and |5 operaled in S press gre-demand Or OF s [ s - s s ne
mode in combnabon with an aueliey sef<onfained posmitee-prezsunre bieabing appam@iue

Escapjc:

[AFF = S0 A air-puntang, Tul-racts pEcs nesp imaier 656 ma ] wih & crdn-atda, - oF Back-maunisd Diganic va phe C aniaiedany
aperirale e30apga-bpa col-Cortawed breahing apparaies

Inigsoafan| Sdduons imfarmalion shpok rsenrslar Epaction

Exposure Reutes inhiaalon, skin abiorition issalon, sk andior ees colacl

Elp'l!ﬁp!ﬂ-rﬂ'!: britaliom opes, Duin, e EpErso ry 2pslsm; nau Sem woamilisg
Target Organs Byss, skin, respinalong sysksm
Cog @han! INTRODUICTY See lCEC CRRD: (1257




}) CRC Handbook of chemistry physics 85th

URL: http//-www crepress.com

HANGBOOK
e

EDTTIORN

1913 Handbook of Chemistry and PhysicsE st o2 R F7FA] 57F
delgl Ho]2Z AFstH, 53] A eEold AH= 7HAL UdH. F 16822 T4
Heol glen ARAHQd WE2 e 2

section 10 Basic constants, Units, and Conversion Factors
Section 20 Symbols, Terminelogy, and Nomenclature
>ection 3¢ Physical Constants of Organic Compounds
Section 4 Properties of the Flements and Inorganic Compounds
Section 5 Thermochemistry, Electrochemistry, and Kineties
section 6. Flud Properties
bection 70 Biochemistry
bection 3¢ Analytical Chemistry
bection 9 Molecular Structure and Spectroscopy
Section 100 Atomic, molecular, and Optical Physics
bection 110 Nuclear and Particle Physics
Section 120 Properties of Solids
section 130 Polymer Properties
section 14° Geophysics, Astronomy, and Acoustics
Section 150 Practical Laboratory Data
section 17 Health and Safety Information

=39 2Ed B8 SAd #F Ar= T2 1, 3, 1082 o[ &35



o) s34 etA g MSDS A A (2005 10€ 1A )
URL: http://www kosha.net/

g — EAJMFARAAE
ii_.ﬁ Yo (Material Safety Data Sheet) @Ji Jﬁﬂﬂ?;[

FATRER AL EHERE B P L

713 €A} : 2005. 10. 05

. R R — -
-— e
[e=s EL U RE E
e - . o TR TR 4 p—
e . T aimy st i g .
FEL 0 -
L El rromEry ™ T T i T WM i ki
. - S—— - - e
[ .y - R .
kL i 5
e - T - Y
IPERER LT L T E =il =1 -
LU L o bl UL § ERE ] i
NG " ey
L
HwrH T B i v
-y T L ] TN okl
T WEE e [
Wi i oprm o g i T L -
BRI R 0090909090900 F kbbb e ks n
RTE S RLTE Bao * 5 e T
[ s 2T
D PR e a g
b i 1 -
S| R B} VT =, -
Py - - — e
TR
o
I T e M
I L H
rrrrrr - wa "_'_I
by o
' e
LR TR TR N AR Ll L
L LLEEE R e e
¥ -_— R R e R T .
- ey g .
EE e e iRiE — ’
- - . wers o rormima ks
- I g Bt R aa "
...........................................................................................................
- - e
- i -
TEw-
. o
sty i
'
- . "
v . mil
L] & B E BE
' i 11
i m - én
o 3
.................................................................................................
i By
- -_ln v - e -—r— b rp—r
.
S
-
i =
a
.
a -
e
-
-
......................................................................
[
B e "
. - 2
...... ==
...... T
r - ' .
-~ i S o o
- e e R LSS L L LS LRSS S L L
1

e/ Tk CAS, RTECS, UN, EN9 HEE zZ+zt AAlst glod 3EhA
Za 3l #wEk ARE 2EF R o AAstm gt FAARY €Ay 9 3
, NFPAS T2 ©dAlo] #=#3 OSHA, NTP, IARC®] H 712 =E +E3)
on, A aw, 4 A A AW, & A Al A, 2&9A 2

g BwEa 2L e 54 oy 9 qbEA S8 #3 sASAT
T, A7, =5 98 HEHo| TSt AL gt
Aol male G &3 SAHAR7} EIH 3 o
dast A0 I s 2o g HA FAEE Fo| 25 gt

et
o

.

s

o
2
>,
il
N,
1
_E:L
L
%O,
o,
HA
b



uh) @A d Y et E et A e 4l
URL: http//-www .ccsms.nier.co.kr
CCSM  ahiniss 1 @ ¢ 2 @ @ @
L mT19l [ Engiish | News | XE4 [ peaole | FAQ Sitemop

..I":"-“'-'.q. ;ﬁ 4 1 | 2 l%3;:.. b | o I.":.” J_?:E : . B
< @ & & QO 4 € 3 E=F
AES == Al Ao Ll AL 51| FHE 23 it o [t 116179

....... LA L e —
b b F el A Al Fske MSDSe #22 e =dd #3 FRE AlF

Al) SciFinder
o] =3} S (CAS) Al Al &3 Database=A] &R
o] 28 A9 EFHBVE

ARk £ FEH D DRS ol$a A2 EA g9 B9 Au
EXAARE JYSHE
URL: http://skksl.skku.ac kr/SFS/
<X 2-1> SciFindere| AIEA = L&
JEs|zes]  DBe 2 TR AT AA
o 5] /0 2] Sl5F Bl © 7] 2alskD
CrossFire : Gmelin m Lf;rk 3]] ir]r:q_'__r.l_f__ _r %};P—#—iaé’ OB - WDL Information
& Beillstein sstale 24 =3 3te Swetermns GrrbH
. . z=F 23 2 0=z ZHE EF
518} i-:Fmder)(Chemlcal DBY CAplus, Chemical Abstracts DR 1a07- CAS
71& | stat stracts Service OB H 0]~ HH HE
B o} CA {(Chemical N = =Z=rE ol W3S Chemical _
1 _ _
Abstract) Abstractd CD-ROM D 2000 |= ===l
ACS (American Amercian Chemical Society™ A . . s
Chemical Society) HEats dAHE {8 ol & s J B
Roval Society of w2 o ==t =E2 R3C AHE
Chemistry 20848 HE0lE P EJ 1997 Rt
Hl 1 . I (Index), A (Abstracts), F (Full-Text),

DB (Databasze],

EJ (E-Journall,

CD (Network CD-REOM)




w74, ofgAd, R, doldAd, AASA, ¥ i Z2ER

et QA Y g, £33, AP I B2 59 FE7[H, @7 2 BT eEA

=49 FHF7], ©dA AR I Al i =

e Asfrbao] st Edd A2 Patty's Toxicology, Toxnet(Toxicology Data

Network), Pub Med, ACGIH Documentation, JARC Monographys on the

Evaluation of Carcinogenic Risks to Human (2004}, NTP {(National Toxicology

Program), ATSDR (Agency for Toxic Substances and Disease Registry),

NIOSH-RTECS (Registry of Toxic Effects of Chemical Substances)2 o] &3}

A, 2T 1097k A RE st gAsisit. TAAS] A E A URLS Hs
7 2

7} Patty's Toxicology

Patty's Toxicology, Volume 6, Ketones/Alcohols/Esters/Epoxy Compounds/Organic Peroxides , 5th
Edition

Eula Bingham (Editor), Barbara Cohrssen (Editor), Charles H. Powell (Editor)

IaBMN: 0-471-31939-2

.

PATTY'S Hardeover
FOXICOLOGY DT
January 2001

Wiley List Price; US §325.00

i i -
=t i1 f Ty =iy
O T iy
£l L Ly

This price is valid for South Korea. Change location to view local pricing and availability.

gIEtE2d s 75y T2 fAxyE FLRsl BEdo EAE 7=
Fow FTAHY 9Jon o] & aleghold] #H3H W &2 Vol VIO +E
Zy 7|5 E AEY, BAE B Bz g5y - %fq'ﬁr‘ﬂ 2

] A A
MAL F4, A=wEa AAEEE, =32 F, EH*P E’JF— (Al g W
Z

59, #H7 £ A= o I SAHLdE 27 8 EQ‘H /i-l— A
REA obRRAL SiALE g, A A Fel #eted fekHe it 2Fr
of 2k7k tJrEL} i LDso, AM"E, 487 5o A8HY doH

ol{Ad, ¥UAd So] MEHT dd T BiadH dye=vd 94
T{human experience} =°| 25| 911, OSHA, NIOSH, ACGIHY =7 =
I 7l Y 2=2H7) AGFAAAY S, EEE 2 mEHY 3t



1}) Toxnet (Toxicology Data Network)

URL: http://toxnet.nlm nih.cov/index htm

T TORNET - Microsoft Internet Explorar sk SEEERE R =151 x|
mE BIE B BAWNS EHD EEUE) E3
EEHE .= D[ A B @EAE Foon 3| 5B S E.E

D IE] http !/ Mtoxnet, nlm, nih, gov/cgi-bingsisfsearch i i i I 2t i q_';' DIE Ei“‘

"% | United States
¥ | National Library TOXNET
NLM | of Medicine Toxicology Data Network

SIS Home | About Us = _';- - 5 " o EE-_:._- '|_- |- Coantackt s =

P e, Heslth & Tox cology B TSN ET

TOXMET - Databases on toxicology, hazardous chemicals, eavironmental health, and o releases.

Select Database Search All Databases Env. Health & Toxicology
= ChemIDplus 2] | G s Portal to
e Erter tarmi(s) to search all databases, :=rw:::="r":l=rﬂ-n'
T TE:d 1 amn
* TOXLINE 7 : - toxicology
. CLRIE B JE-dlEth].rlam inoethanal CInETD LN
3 i
£ Lkt Search | Clear | Help |
Support Pages
RRESHE R e » Help
Search Results: e TOXMET FAC
= Multi-Databhase Records found o R 'n:nxm:hT Lipdate Status
N e Fackt Sheet
_ TD:':LINE EpEEIEI _Sjg [ Flr‘|1'.-‘||"|.‘|".|'! r_‘:nan;\.r:r“-“-l
= Haz-Map il DaRT Special %+ = Training Manuals
= Household Products E HSDB 11 L & R
. TOXMAP 7] IRIS 0
ITER 0
GEMNETON 0 - —-
CCRIS 1
TRI O
CHEMIDwius 1

Orther Rolated NLM RBRsources

Housshold

Products ‘-3_2'""1'2‘_-.-:-' me I. | _
el T el A & Al
AR o e s © 7| &1moman - |[E1TOXNET .. @)Entrsz Pub... | @ Adobs Phot,, | tigpubmed. b, | |3 i@ =362

Toxnet— 3FA Toxicology Databases?t Toxicology Literature 2 2802 FESIH T

ST Zol AEsto] Zt7te F2o| B AwES £=stn Yok

HSDB® (Hazardous Substances Data Bank)
Tl EHA HFE 2 FAA 2 AE, dde=HE GAPYYH, ALY o I
4900042l 22| diF AR E A FstD o

IRIS (Integrated Risk Information System)
U.S. Environmental Protection Agency (EPA)ERE <k 500712 3EZ A g3t
okl zt videtA] A fd ABE wol Al Fst 9T

ITER (International Toxicity Estimates for Risk)

Toxicology Excellence for Risk Assessment (TERA)S <s] AZF3xH<= <l7be] &
3t &l A 7}zl 2 (human health risk assessments)ZS A &3t Ut =3t 7]
o 2 A st e HEAAel die) A zpeld et Z¥sta U



CCRIS (Chemical Carcinogenesis Research Information System).

National Cancer Institute (NCDl 23] 7f¥H 11 -FRH+S  carcinogenicity,
mutagenicity, tumor promotion, I3 tumor inhibition test resultso] IS}
8900e42 FEtEdd #HI ABZE 4235t gt Datat™ primary journals,
current awareness tools, NCI reports, 28| 1L other special sources.® TESI ¢

=4

GENE-TOX (Genetic Toxicology)
US. Environmental Protection Agency (EPA) 23 =FEo|7 toxicology
database 241 30007 o]+t & &3 genetic toxicology test 23E A F3Ho)

Tox Town
FelEde] Bate] Yk So] HA ¢ F Y= ARH BAH U G WA
g o] g3te] 2sfste 4

Household Products Database
ZhEa WA < Bl AL EEH D 9 500078 o|4te] FErE A fele A A<l
A7bd gk T3 H B AF

A% obde] wa) dRHoz FEFE Y SHHY dolHuol 22N I
Aol wHe Gael B ARE AFHA

TOXMAP
$E TLoE HEHe sy FE wEA g #HE AE=S AEER 8l

+ National Library of Medicine (NLM)2 web site

Toxicology Literature
TOXLINE®
19650 2 e sAA7x okEa the ST w@E yaeta okg A Adw| @

EASE 9 AFsn gt EMZ2Ye] FPH databaseEA TOXLINEL



TOXLINE Core and TOXLINE Special®2 HA YW & index terms, CAS
Registry Numbers”} 917 ¢ A2l BE abstractsE A &30

t}) PuB Med
URL: http://nebinlm.nih.gov/entrez

Sk Ertre= Pubfed — Micro=oft Internst Explorer

MpEFy  mECE) S22 @EHErDida) =330 SaEardH

S EE . e . G 2| AT mEEeT @ocion o8 OGh- b FE - (=

222400 [@]) htip i/ wewew, nobl, nlm, nib, g0 vw/entre=/query, fog TCMD=search &0 =pubmad =l o= o=

A mazciom d:\-:l' the THatioaml L l.'l :.. o hiflendve inan =
P b d 1wl g Pontional Inchtuwiee of Hlealth It WCETE rd
Lz =3 Eoaizter
Tl - P T - T s - R T LRtz bl
1] o ot A

Pl L K S 26 e [ Pl a® Fidatdamn ol ol T e Tl EEN SR BT R (=], RN T, )
El!lﬂ.l‘l:-']'.'l | Fubhded j I:‘:::.- -dimtbylarminasthanal Clear | Save Search

.. -\.,_l - . o3 : -
I Liiaks (P resiesmdincess - Bistomes, b ClipDosnc {Daralis )
DHaplay | Summary =l Ehaw |20 =] S0t by = || =and to =|
[-ml 112 ] Revinw 1]
[temm= 1 - 20 of 112 Faga ||1 of & pleod
M1z ¥Woo S, Lae FEEL L IR lya T, Fapke O, Leas O Fralatao Arincies, Links

[IE' Fhysicochermical properties and biclogical actrities of DEAE -derivarze d Sphingomonas gellan.
J Apric Food Cham. 2005 Ao 10, 550180623559,
FIMID: 1&076058 [Fubbded - indexed oz MEDLIFE]

a3

Falated articles, Links

=1 FExtracorporeal plasma treatment for the remowal of encoftoxin in patients with sepsis: clinncal results of a pilost stacly.
..... Shsck 20050 Tz, 2206 A0 500,
FLADT: 15897800 [Fulbhded - docdlexsd fos I ECFLIR E]

I 3: Bobaneon P, Siclhalts Bac, Folatod Aricies, Links

I]El CFak-%F1E directs ATF-medependent chromatn resrgameation i & veast chiromathn assembly evekerm

Bicoliesndoteyr 20005 Melas 252 de") 1551 651 .
PHAITS: 1 5FGa20E [Pubhded - indexed for RMAEDLINE]

I BEaghen . Paopole T, Flosoees B0 Hoacdagage OV, Brnscicipabor S0 Frmiabaod Artichss, Links
I]El Devrelapanent of anormns - cormples glornerlonephritia or athevnmac once T cella are oor ceqguired For the genegia oF glormerilar inguey,

Leals Inows et 20005 R ar 2500500535000
FIID: 153506187 [Fubbded - indoxed For WMEDLIITE]

Febalag] Arliches, Links

A, 4, ALEE G| 753
2 AFsm Yot

I..
ol
&
A9,
1k
rN
r]I
=
B |
[+
r,
—
T
L

SERES-

¥}l) ACGIH Documentation

=44 #&std B2, vlF, s, 83, SV, SVIEE, ZYsA, 44
Aef el AAHEAE Y <l d gz EI|AE g 25T, 760torre] A <
conversion factore] 3 E[3 A EA Fo| Z[sHY glon FLAEER

obm A, TRA/EESHA, AlAFAd #H3 FEAEY dFUEE A5, HE, AX
%*"‘é, gotAde @3 AdALHRI Fo] FEHY Y EF =7 dHME =

ol 7= UM | =7 AMAEARA B2 =Ewol HHh

n



ACGIH= ¥4 4= S7FA 2 YA, Al= S4sHA| Algel A g o] &<l
= A (confirmed human carcinogen), A2+ At AA Aol A= &4
(suspected human carcinogen), A32 <A ©U¢A2 =& (animal carcinogen),
Ade Abgel A g e] 3le FoE EFsHA @2 =3, Abv Argel A EeA

o] Yot AR ¢e B4 oz TESL Yo

- Al © FASHA AR A gedAde] & &3

- A2 L AV AIA EtA o] o4l 2l

A3 BEOA #IAY 23

A4 AV A EbAe] gle Aeg RRYA ge 24
cAS L ARl A Ao it A4 HA w2 =4

nl) TARC Monographys on the Evaluation of Carcinogenic Risks to
Human, 2004
URL: http://swww larc.fr

=2 x]

BRI - - . .r.':_J A Qar usAe .#I:II'.IIZI'I 3 j_i

-.-‘.'t':ﬂ”v‘_llru P 18 gare vl o inde s s s W T ndes ﬂ EEHE

o .ﬂ%\ WORLD HEALTH ORCANIZATION
& ;,
i & INTERNATIONAL AGENCY FOR RESEARCH ON CANCER

IARC Monographs on the Evalnation of Carcumngrmc Fazks to Humans

Volume 77
msome Industrial Chemicals

Swrnonary of Thata Reported and Evaluation

gt o] HrlE =ddd T ARV s=2"AR, A3 i3 AEAE 2T
. AASA FAHEA, HeldA S #HI AR Fo] +EHY gtk

JARC+ 245 479 T2 7835t Group 12 AR A ©etAdeo] sle 24
(v ZFZ4d), Group 2© 2A, 2BE WYHA<H, 2A< AP A €A e] &
A e ZZ(probably), 2B= Aol A ©etAe] 92 AE HFE2= &3 (possibly)
[T}, Group 32 Al A wtAMoe] gle Aeg BT 4+ e 24, Group 4=
Arel Al g o] gl& Z 22 = (probably)ol .

G



[IARC 1. &8st dUE2: Al st ddAde] F&s A

o) "4, Aflatoxin, Benzene

TARC ZA. EebAjeo] 7ot A e 54 AP st &4
sEd= U] FED] HFE

o) Benz[alanthrathene, DEN, PCB

— Tl FES 952
o) Dioxin, Uretane, Stylene
[ARC 3. &Aoo Fof &)
o) B-azacytidine, Diazepam
TARC 4. 24de] §le 84 A € FE

e
8
-
ol
[5
=
i,

IARC ZB. &7l sl B2 Abgd g 29Ae] B&dA < o 5E&4

d}) NTP (National Toxicology Program)
URL: http://ntp.nichs nih.gov/

El‘ltﬂ: Eearch Terms j FEan

Department of Health and Human Sorvices

@5) National Toxicology Program

Shedy Pesults and Research Projects Public Health Abaut I| e MR

Testing Information

Fublic Hzalth Impact

Report on Carcinogens

Cenler for the Evalualion of Risks to Human Reproduction

MTP Interagency Center for the Evaluation of Alternative Toxicological
Methods

¢ Tesling Slalus of Agenis al NTF
o Descriplions of NTP Sludy Types
¢ PMominations 1o the Tesling Program

L I

Stucly Results & Research Projects = | About the NTP

 MNTF Study Repords # Clrganization

s Study Data Searches ® History of the NTP
¢ FPathology Tahles for Peer Eeview & Future Direclions
L ] L ]
L ] L ]

HIEHS Stratagic Plan

HTP Vizsion & Roadmap

Provide Input te MTP

= CERHR announces DEHP aoxpert

pane! report update; requests
cotTiment

= SACATM meeting & request for

comments —

= MICEATM announces 2nd report &
rEqUests comments

= 'Wionrkshop on High Throughput
Screening Assays announced

= Cictober hews Lipdsie

Read Mare News ===
Receive hews by g-msil

= Meetings & Workshops
= Fecleral Register Motices

Summanes & Associafions of Study Resulis Budget = Prass Releages

MTP Center for Phutﬂ'cﬂculﬂgy ﬂll."'-.-istll':.-' Elnard & Committees * NTF Linzon Office News -
T T T T T e e T R T = ] T bbb
€ et A = W 3]c

Testing information®] *Testing status of agents at NTP'lA EZYE “study

reports and abstract”E A8 st #HH ZF i ABRE A=

STt

Short-term (149-902 ) TOX - ###(1-108)
Long-term (2%d) © TR ###(1-538)
Immunology: IMM ###

Developmental: TER ###

Reproductive: RACE#####




v =2 NTPAAM = Arel €t digh +&2, Al dat gddez oy
Zl =& (known to be a human carcinegen)® Abgel gt gdAlo] gl& + <

= 2 (reasonably anticipated to be a human carcinogen)® %It}

Category K © Known to be a human carcinogen
(A7l et LerEA)

Category RAC | Reasonably Anticipated to be a human carcinogen
(A7t gt HEEHZE dEFH= 54)

ALY ATSDR(Agency for Toxic Substances and Disease Registry)
URL: http://www.atsdr.cde.gov/

ME BIE =22 SARE) =D ES2H) E3
“E2 .= . @6 4 QN WEHR FoOd B S5H-.H
2D 2] hitp/Aveww, atsdr.cdc. gov x| PO |Z2 >
Home | Lot ATSDR | Prezs Room | A-T Index | Employmernt | Contact Lis gt
A Department of Health and Human Services ATSDRE en Espafiol
TSDR| 4 gency for Toxic Substances & Disease Registry
seesnadsedl  Agency for loxic Substances S Emailhis page
 ATSDR Home and Disease Registry i —
s ATSDE en Espariol
Quick Links
¢ AL Index N THE SPOTLIGHT AT ATSDR > Tpcolonical Profiles
» Data Resources S Hurricane Katrina © ToxFACST™
+  Education & Tralning Latest ervironments healh informedion, AL R
inchuding COC Mok Repart: Prevertion *  Puhlic Heslih
+ Emergency Response Strategies and Possile Heath Effects in the Y —
: E'?HMDUE YWazte § Attermath of Hurricanes Katring and l.’?rta mite » ase Studies in ; i
L : shest DEUre L Environrental Medicineg
. Publicatian S The NAER is the name of an ATSDR project to o
Froducts P evaluate stes that received and proceszed T olate Facl sheets
| EEEE g vermiculite mined in Libby | Mortana.. more * AT Index
» Towic Substances ToxFAQs™ * Mational Cernter for
About Ll The ATSDR ToxFAGE™ is & series of Environmental Health
summaries about hazardous sunsiances | more
. About ATSDER Lt
> Calendar | Key Resources
»  Employment The Agency for Toxic Substances and Disease Registry (ATSDR),
5 . based in Allanita, Georgia, is a federal public health agency of the %ﬁﬁﬁgﬁﬂﬂm
Fruging UU.5. Department of Health and Human Senvices. ATSDR serves the [PLF, 10D
» Press Room public by using the best science, taking responsive public health ) _
»  Regional Offices Bl:-tll:lﬁﬁnl and I:Wm"lljll"ll] fruzsied health infarmation o grevent harmml art (FOF 57HE
exposures and diseases related to tozic substances. Chart | et |
ATSDE en Espariol .
Trabajando, syudando, sindendo v educando,. mas Frograms & Eampalgnﬁ
Board of Scientifi
AZlndex e .. . . Gounselors o
&l T e@AZE <N [

U.S. Department of Health and Human ServicesE % & SAZHz ZtEE A7
FFed #F AR 2o BE Y Y HBE AFHH, 5= dWUsH2
A%AB Fol B S23m U



o}) NIOSH-RTECS(Registry of Toxic Effects of Chemical Substances)
URL: http://www mdli.com

s Home » Company Info « Slte Map = Contact » Buy Mow = Wiew Cart BaRiE | = Roegister = Login

Powering the Process of Invention™

Education

_ F AF : ; Now Available!

SR e Free 14-day DiscoveryGate®
e EN AR L g2 reaction linking evaluation
¢ Information Technologists Tt
LI B 4d L IEE L IS [ JE LI BN AL Ld BL | JALd B L LIERT UE‘E a I|nk5d Buitﬂ 'I:FI: E}'ﬁthEt[E
methodology sources for fast,
efficient synthesis design

¥ Research Managers
¢ Information Scientists

5 Academice

% yPharm Evaluation
» [hscoveryake . Live
# OHS Quick Link

Events
& Careers at Eleevier MDL : )

+ BMODL lsentrs AllEnce . ' . 1 ember
A . 3 What daes "Ianavation an & salid faundatisn” meaan? Find aut by reading thiz apecial adition of Malecular m.}'". 24, 2003
> MDL Digcovary Brochure . Digital Pharma

Connection. The issue highlights the MDLE Isentris® discovery informatics platform and new-ganaration Conference
MDL workflow applications built on Isentris technology. Explore a selection of new integrated, workfow _—
B8 =nhancing prototype capabilities built an Izentris. Take a look at customer success stories showing how
Isentris is solving real-world challenges today. (FOF 2.7 MB, 24 pgs)

Client Login

Uaar Hu'ne| "\ Movember 29, 200%
" Cnling [nfarmation
Password | [Go] - 2005
| News
Lagin preblamse? 16, 2005
Sinicve pasow F-How- % Elsevier MDL offers access to material safety data at no additional charge : P'c-F-c?ﬂ:rn gﬂﬂﬁ

20013 H g NIOSHAAM 23 Hgskr #x MDL Information Systems, Inc
(MDL)E o]®ste A &3 DataZs 6714 38 EF3E ARE A st
ST

—~—
-

primary irritation (€ =2}

mutagenic effects (F AW o|F2Ad 2l Fak
reproductive effects (A2 Aol 2|2 & <4 gF)
tumorigenic effects (F¥IH 2 g a)

acute toxicity (54 =4)

other multiple dose toxicity (T3 =2 oA]g] EA])

—~—
[0

—
o N = oy
. T T —

—~—
[

=3l Specific numeric toxicity values ®A] LD, LCsx, TDLo, and TCLo®} 22
= AAlstn gt



= R

() Ax £ A5EF

THad g A ebd oA AAlgh 2001720030 A& HE A AR
s =A% AEE 7, aAA, A ERE, TAdE AFSE } TE HAA3EH
F7rE AARAAM AR A92d 45 AR ARE TAE U8R 4
Bl =4 AR YEA #e JAS5AYES FetshEh
i A s dAske] AR g@agzbet g 2AbE AAS e HAa o,
A AHEEHE Ay FH AN AY] B NE S st jBEA A
st WE SR ARE R g PRI, ek, & )8 A

dep 24 27E HReE AMgTe n Er%'}ﬂ du|EAE DA dlH A
S T3 AdA, A, AU E, Al BEe AMEsie welede 2ASEH
i AtdFS dEstH 2 24 AASE Alx Ee AEEE, SRR =5
Vs AFE FALdstyt. =Atd 238 F@ste] A9, ASEEY, FAME
4= LRI

(2) A L TS

32 F9Fe 54 FAEWS FPLuAE Fushych FIRTAE @
4249 9, 222 BF, 512 Fo] YYH xZo| H X 5 o}
F UL B9 ol FYRMS 44 2Fe| AT HAT FuE ¢

TAEHS AN, FEY BE, FTHLL dAHAL, FOAE So] FEHL
2 7[2d AL 3o FALFAAM gl I AAH] 2522 A3 74

22 Agstezs H4FTY A = e
2L oldT 7 ¢tk BHERL Ferals AL ded 2o

o faldAy FAHA =24e FYHI| HAMolt ERAE FAY BF, &
N7t BAHE FHA A2, WEo] He AX, AT AH X, 2
Aol AGPA Bol ANH] Ut o|F 2AZ ZEA} FATDA =EHE
9 werg & qe



o 3Eeds oSa Hrl 2 ZE4 A HHE &

® FH9 Zo
oW FAH oW HFelA BHEAo| FA A&HT HFHE

s8] A ol .
.

FH2E WEA=YY vebo] b5t

= B A} ?#‘?jﬂﬁ et Aol
o did=dd dig ARE oHSEH. alede] €4 e E
A= Hsta 9 FHol Ao UE ALY A AR 7 ARE H=EF
S ADFAAAM gt gle 4B 34 WM Algste EedEd 1 =3
22 I BAARES Fstst

HAdeE 54 ABRE ZEEH. AT A= AE L, gied Y eAF A
A7 ds FosiEo. S22 HY Al AAFA AR I %2 AAHIAR
S dEstH wiEde] SAVESE ¥4 HALAES FAasiEn o FAdAs
= A& AdS A

m
> b
il
M

d

w2 7bed A dAsn dA FAAA FALste AT TEAS] F9E o
St 23 SYzisl AZEERE AYL 55ty 2t AgdE 22zt R #@
= Jol 42 C2AHHEFA, 7Y =3A, o<
o It FAAGAA Bl A vl &2 ZASSG O
ez #HEd EEEMM]E & TR Elrﬁd?ﬂﬂﬂlw 25 5

N

_‘.>Ii
X
b
o
fE
il
U
>,
> o
<,
o
o,
N,
P
-0,
_5;&
]ﬁ
;::

& Hoz "’ﬁl“—liﬂh g fﬂﬁ_ ke R ﬁ‘ﬂ}ﬁﬁﬂr

AR w22 FHA FEEHe A Al de] JRECERE e FEAY
Hdoz Qi ZAolth, 2 A G2 v[d + e FuidA x2d= BH
fulstA ZAE ] Yl s Frld ez oot e e ZAE




® FHog ZHeAY Uit fIlEdE e olFE 7|ESET. dE W dol=x
el BHHEE & FEA 3 22 fg3|2ddd g o]s ) 2452 S
2 T
=AM HlEHe= EE FiE(by-product)d] 5 miﬂr HadHel s FAsEE
o oA 2 =AY o ok ol HE g Hel g TS et

® A =& A= e}

® Az W AF9 AAAA FUA, 2 F4E9 A =3 W&
FAA AHEHe E2Y TAMAES sE(EE), 3A2E, 4F

-,%{5:@4 HEH W&
F7[ AT A5 F71 BE 2 o]F

ARZY BE A g2 B3y Ay A

Bo T2 gAY

HEEH Ti=d Y Axrd7tesH

Adg 25 719 FaHAW HEe HAA




g, 72t2e) x%71F 2ok

<I 2-2> T2 I7H/| 2] LE/|EoE HACIER HEEE
7t = e
o AR EE
n) = w.ozhagm; osh/rtecs/ - CFR. Code of Federal regulations. Washington, DC: ULS.
(OSHA) Egggghﬂ HOSVERESS Government Printing Office, Office of the Federal Register.
- ACGIH  [1994].  1994-1995 Threshold lmit wvalues for
o2 |http,//www.acgih.org hom chemical ;uﬁstanceg ?md ;[:I'h}’SiC:EJl ageznts and biological
(ACGIH) lehtm exposire Indices. Cu":lcmna’m,‘ O1Hr American Conference of
Governmental Industrial Hyglenists

- ACGIH 2005, Documentation of the TLVs and BEls, 2005.

- NIOSH [1992]. Recommendations for occupational safety
and health: Compendinom of policy documents and
statements. Cincinnati, OH: U.S. Department of Health and

B| = , Human Services, Public Health Service, Centers for Disease
(NIOSH) www.cde.gov.niosh/ Control, National Institute for Occupational Safety and
Health, DHHS (NIOSH} Publication No. 92-100.
» NIOSH Pocket Guide to Chemical Hazards.
- International Chemical Safety Cards (WHO/IPCS/ILO)
http://www.mhlw.go.ip/
hitp://www.mhlw.go.jp/fen| - The  Japan  Society  for  Occupational  Health.
Y2 |elish/index.html Recommendation of Occupafional Exposure Limits. Journal
http://www.cdc.gov/niosh/| of Occupational Health Vol. 47, July 2005. pp-354-367.
rtecs/kk4d 7038 html
www.baua.de/prax/ags/tro
so00e.htm - Part of the Federal Institute for Occupational Safety and
29 www.cdc.gov/niosh/rtecs/| Health (FIOSH/BAuA)
B kl4d 7033 hitml - Grenzwerte In der Luft am Arbeitsplatz-Lufterenzwerte,
http://www.hvbg.de/e/bla/| Ausgabe Oktober (2000}
fac/stoffdb/index . html
- AFS 200003 Statute Book of Swedish Natfional Board of
s http://www.arbetslivsinsti| Occupational Safety and Health. Occupational Exposure
T 7 ltutet.se/en/default.asp Limit Values and Measures against Air Contaminants
- Scientific Basis for Swedish Occupational Standards..
http://www.hse.gov.uk/in| - HSC, Consultative document, List of approved workplace
dex .htm exposire limits. E64/E24.
http://www.hse.gov.uk/pr| - MDHS 9% Volatile crganic compounds in air (4} (The
A= |ess/2003/c03014 . htm Control of Substances Hazardous to Health{ Amendment)
www.hse.gov.uk/aboutus/h| Regulations 2004)
sc/1acs/acts/080704/paper] | - HSC. 2003. Proposals to infroduce a new occupational
annex.pdf exposure limits (OESL} framework.
2} m?é:gﬁ?zifsj ecs/ -1?1&31*5 ]imitx;s djexﬁzlszigogmgmfessmmeﬂe aux  agents
Ve dd70%8 bl chimiques en France. .

120 -




(1) 7=

7}y OSHA

&9 OSHAY dAlolEg rto]ESA £dH oz Fad OSHAAA =27
o2 AAste PEL (Permissible Exposure Limit)el W3t d7RIA S} ZHS
= A sy

_]

g faolE9 FTRIA
www.osha.gov

www.cde.gov/niosh/rtecs/kkdd7038 html
CEFR. Code of Federal regulations. Washington, DC: U.S. Government Printing

Otfice, Office of the Federal Register.

1}) ACGIH
th&2 Aile|E2l ACGIHAA alsi= ACGIH TLVY Z|&d st d4+181
A2l TLV (Threshold Limit Value)ol] 3t dFB A9 £32 FAlstE o

g olE9 AT BTN
http://www.acgih.org/home.htm
ACGIH [1991]. Documentation of the threshold limit wvalues and biological

exposure Imndices. 6th ed. Cmemnnati, OH' American Conference of

Governmental mdustrial Hygienists.
ACGIH [1994]. 1994-1995 Threshold limit values for chemical substances and
physical agents and biological exposure mdices. Cincinnati, OH: American

Conterence of Governmental Industrial Hygienists
ACGIH 2005, Documentation of the TLVs and BEIs, 2005.

) NIOSH

s dielEg fatolBelM EdYE oz FHag NIOSHAA AA
71Z 2 REL (Recommended Exposure Limits)ol] th3t AT R A EL FA st
ST



e WApolE ol T W ATA

www.cde.gov.niosh/

NIOSH [1992]. Recommendations for occupational safety and health: Compendium
of policy documents and statements. Cincmnati, OH: U.S. Department of
Health and Human Services, Public Health Service, Centers for Disease
Control, National Institute for Occupational Safety and Health, DHHS
(NIOSH) Publication No. 92-100.

NIOSH Pocket Guide to Chemical Hazards.

International Chemical Safety Cards (WHO/TPCS/ILO).

Centers for Disease Control and Prevention @ Workplace exposures to
corrosion—inhibiting chemical s from a steam humidification system-Ohio,
1988. MMWR (Morb. Mortal. WKLy Rep.) 39(47):863-865, 1990.

Hazardous Chemicals and Carcinogens, Foruth Ed., Vol 1. Norwich, NY:
Noves Publications, Willamm Andrew Publishing, 2002, pp.cbbh-867.

(2) |4

7H 4Rz Ay FA

g9 fWAolE dAlo|EA EFWoE FAg dRBREFAHAA AAsteE 7
Azl e dFRIA 2HS =AMSHE

gl Aol Ee} ATHTA

http: /e . mhlw .go.9p/
http:/fwewrw . mhlw .go.p/english/index html

http:/fwww.cde.gov/niosh/rtecs/kk4dd 7038 html

L) G A A

g Aol Eg flAlolEdA g o FAg dEALGHAAES
st ==7]9 OEL (Occupational Exposure Limits)e] 3 @FE I
= ZAFSESIH

2,
P

2 dalolEd T8 A
http:/oh.med.uoeh-u.ac.ip/
The Japan Society for Oeccupational Health. Recommendation of Occupational

Exposure Limits (2005-2006). J. Occup Health, 2005, 47:354-370. (2005)




(3) 5<¢

2o fAlo]EY MAilelEdA] EFHor FJAs Edo w=7[F&9 MAK
(Maximum Loconcentration Values)ol|] st 9+ B 1AM} £8H=2 ZALSEE T

o Al ES A H LA

www.baua.de/prax/ags/trgsbl0e htm

www.cde.gov/niosh/ttecs/kkdd7038 . html

http://www . hvbg.de/e/bia/Tac/stoffdb/index html

Part of the Federal Institute for Occupational Safety and Health (FIOSH/BAuA)
Grenzwerte in der Luft am Arbeitsplatz-Luftgrenzwerte; Ausgabe Oktober (2000)

(4) 294

&2 #Ale]Egl fAlo|EdA A og HAF ~A29ule x=7[F#9 OEL
(Occupational Exposure Limits)ol] st A 1B A9 E58 FASEE T

gl satolEs} dT 8 TN
http:/fwww . arbetslivsinstitutet.se/en/default.asp

AFS 2000:3 Statute Book of Swedish National Board of Occupational Safety and
Health. Occupational Exposure Limut Values and Measures aganst Aiar

Contamimants
Seientific Basis for Swedish Occeupational Standards

(5) 9=

&2 filo|ELl Ao EYA] M oe A HSC (Health and Safety
Committee)oll Al A Al st x==27]22 OEL (Occupational Exposure Limits)ol] o 3
AT BIA e} 32 ZASEE O

el Alo]E QL d1 B A
http:/feww hse.gov.uk/Andex . htm
http:/fwww hee . gov.uk/press/2005/c03014 htm

www.hse.gov.uk/aboutus/hse/iacs/acts/080704/paper lannex. pdf




HSC, Consultative document, List of approved workplace exposure lmmits.

E64/E24.
MDHS 96 Volatile organic compounds in air (4)
(The Control of Substances Hazardous to Health{ Amendment) Regulations 2004)

HSC. 2003. Proposals to introduce a new occupational exposure limits (OESL)

framework.

(6) TH =

&9 flilo]Egl fAlo|EoA EF oy HAZ T oA AAstE
¥ =79 OEL (Occupational Exposure Limits)el] st S+ R A2} £
FA}5HS T

T Aol By AT H A

wwwinrs.Ir/sossiers/
www.cde.gov/niosh/ttecs/kkdd7038 . html

Valeurs lmmites d'exposition professionnelle aux agents chimiques en France.

INRS 2005.



o, A9 22 w240

(1) 348223 2 4%

QK EEXN T RV

FABE 25 9 duzAe 2 2IY 100 AL AFe FARage
G924 dgsin 94 BH FFEAE ke FHE AAstyh duza A
23y AT AFEY, AT, A4 AL, 3ABE 24 AR, ABDEAE, 4
4 FAE B¢ ZASAL, duzAEe Ged 2L FHE B3| Attt

B o2 498 A3 Fad AN 7 0 23 AL Fshel 2
AGFG B FARE AT AL 34 o AFS ARRGD ALFH Fo)
27 % dve A3 L AYBY 5 =ANAT 4EY PRe JpHow
A9 ARE AAZ HFor A9y wo] YHE A AY NBE AR5 =

j
=




AlSE A &/ &l A 7L 5

= = of] = =rar od =
h 4

| 5 XH =1 4| =&

L)
b,
b
f
I

). '

¥ = F

5 5HHE 0| B3lo] A2 B AMalote W

[23 2-2]

il

L}) 2-DEAE(2-Diethylaminoethanol)} ¢ =% %W

& 7] % Z2-Diethylaminoethanol®| A % 42 AAHLe=E FHI e vl=
= @Ak ot A BA ¢ (National Institute for Oceupational Safety and Health, ©] s}
NIOSH)2| FA A HINIOSH method No. 2007}2 o] &3t =323 FAFd ==
ol zE FAAToegr Zolr] HIpe Hi=A FA Ao HBAI FREEA

(calibration )= 4 A] 3Ho}



ARz FAFRAZAA 300 mg/150 mg)E ol &3t 52 001-024
/min 22 % FU|EXF FHE ETHARE AZ5e FAGA ] 25EGA AA
st AlZbset 2Astn, =4 T g5 HEE2 npyE g2 oS WA B st

AeAg 71t AHAEH AR 41v/v) HESE 2mlE Y1 e £ T

T, Tfiﬂﬂﬁ gt G4k 20mE A B et

CJ
= ol Hasitt b2 Fgaes 2ol 295 JPH 7] HEolth

t}) 2-DEAE(2-Diethylaminoethanol) 2] ®#41 Wi

DEAEZ At&Este AAGae 371 € AdeZ A8 AFHSHH DEAEY 5= H
7 AASSE T

57159 DEAEY w=& £4st7] #sty 7t2A2rtEI28 | (CP-3300, Varian,
USANZH 2-3)5 ol &3stq A4 2 A= dAss o, £42d2 & 2-2%
2ot

[Z 2 2-3] Gas chromatography



<3I 2-3> DEAE=| &4 =#A

Variables Conditions
Analysis mstrument Gas Chromatagraphy Varian CP-3800
Detector FID
Capillary Column CP-Wax 53CB Fo 3(mX2.5mm
Injection Temperature 150°C
Detector Temperature 2007
Oven Temperature Q0T - 225CE 2 B4
Injection volume Lpd
Injection mode Split mode(ratio 20:1)
Carrier gas Nz

(2) FAZ3EY 7 &4
OESEZIEE L
FA8d 24 AR B4 242 EQE =27F9 23 %9 T
=2 AW, =2 9W 5¢ FAY 242 99
w4 DEARY =255 s A2dMd H748 98 2329 IF, £
B, WAAE 5 Frbsm AYFAY HARN e =2F=2 uas
o wETEA Al GBL F £ YE FAF FAL Fo} ol GF Y

& wheistoa s

) A 9 ARA 23

793 DEAE =% 289 §71864 Afel it SEAE vjmste] @A A%
del & sebsha A% 9% ¢ Frbshnd gk ol Swedish QIGHEA
g ET, AV AT EA wEE TR B4 4BL ZAS] FRUZA
Fsiel A 478 spebshsich

o) A4 Am BY 23
TEEAFHoRRE AAFA ARE =HERY ETHZ ARE LSS
z} 2002720043, 200172003 ¢ AR & W
c2EAFHde 2Ry AEA AR T AG2ES HATste AAGAAFY 2002,




2003, 2004 9 AR e w52 2001, 2002, 2003

#714A48 AFshe AP BASAL 5P S

A vm 245

L,



H} =& 7] A ¢

sigeds 24 SA4s Fdstn d@A Rl e ASdF (A=, A,
Al X EATA, ==ER)e s, deEde dAteg 3 s=dEn <
A gy AEn B AARES EASIE Jhse A4 9%e 4SS T B
=g =278 7Y AASAE FESIGH. A vEUEAA g
EEHT AYAE LR e SAYSIEW. oY =98 &4, AFER, 4
A9, =57 R =2HHE THIIH =27[T= Aldsin BAAH, AHEH 9

= e ste] fEue AR Bte =57 es AAEEH

o,

(1) =&715 o< 2 &4

7h =9 =57 E

2l=r2] x=Z7[F(TLV, STEL, Ceiling)2 Uty =&57[&3 8945501 =
F2 Yeho Blastgat. =9 &27(F 28 dESE

=
Aol B AH (X TA] A2002-85.(2002. 5. 6) b2 2 =& 2lz)
of x=7[¢) AlAHA Y 22 =27 HES 7A, AFHTAE ZASEE

(2) -zl AdAHo| A3 =E7]5 AA

7hH 89 =4

NIOSHA A #=A3E 229 25 Ao SAZHd oist dHAo|Ee} Faaz
= 53 Y=o =&54HHE FASHET

) Sy =54

=ERe #AR 278t 24 I AESHE S Alz#a e
ArE&ShE AP Al A BT AW AR ALEE A ARE L7 o F
ARE EHSHE

e 242 AEste AAdAEe ddez dExzAl ste 9 229 AHEE A
A HA ==X 5 SA A



h) =72 AA
TS Fotd ey AAEEE FESIHED, A= =278 &
Z ZAbsHE
sigEde] Ad93de 4 Yoo A=2E8 nestn A= =77
A, AEdEE Aystd A3 a7 A% =
=4 disted AA 43 ==4H AR AFET
H =2 =4 E nesty dZdad AT =275y 8= dESHH.
olF Il xE2AHHE I &7 T2 dEsIdEe Ay AAH, AgHA 7]
TAS IEste Y =272 AASEH

ul



A AFezA ARF o

FSA T

=)

4o 24

1

e e Pt

(3) FFZ2EA =

i zASYET

)

A

(4) AFA 7423

e ZAstgo

doll Bt

=
=

HpEbo 2 MSDSSt A 249

6) wall&d A3 - HaAUHy

ol 2

=
=

HhEbo 2 MSDSSt A 29

FSA T

=)

O,
=

¢t

2 =4

e

-

2R -

(7) 7NN e+

Aol Al B35

=
=

npgre 2 MSDSS 24 22

ZAFSHA T

Bt

=

i

&
=)

.

&9

=
—

7] BT

&
=)

SHE O =

LA

of, B, BIFHE

3.

b B

)

132 -



ol Eolxt
MAEZE —— AYUEY
SCBAPP) SCBAPP)
I S8 ‘
IDHL. 2= IDHL AHE o}
‘ | |
2IA7=5212 -
ol A} A &2 s WA /5]
SCBAPP) el Apat =3
— 0f| 0f 2} 2l |— ofl of 2} 2l ofl of 2} 21
232 A — 27| A g2l NN oA
o
1 XS4 M= A
lga ] ER ] gaﬁ%;gﬂgg UKo~
L wxpAs HER /S R urxOp A
1] s |
(Z1H AN E) R 01 /810 1 ) (1™ AHHE )
[a= 2-4) $=7/857 MA SET
(8) 71E}t
dabA el Az A g Here bl o 2 MSDS2t A EZ 9 EAN 2t A Y

St A 882 FASEE T

133 -



o, Al QL4

g e gHos FA wg/HY BYS AU

(1) wAl< ¥&TH

EES7IE ARA] 24 mE HlE= EMsE. AAHEoRE 2EV[E AE
mter dajsfop sk g2 2 iR E A9 B &2 FAbetsiT

AR &2 =57 A NAES = A Alded o e H, =5 H A4
A, ZleEdd, BAL AT 5 AR e MEb) b s e gle B G
e AR A Bl g2 Ausin o FitsET

|r

o

(2) WA AT H
=E7|E A WE vEs EMSEH 227(E A3 wE A4Sl 29

= CESATE RN 2002720049 9 AAFA ARS adsHn H7E8AE A
Fobe ArgdAe AAEA S DEAES HFshe 570 Add § 8 d7dA =
| € 370 AAdFe AASAFTAS vastsivh. o 7[A AT HTo] F7]
¢ DEAEY 93 AAAE dxu s DEARY &3 2HAY H¢9 obd 449
Al A+E BT nHsted Az dAfudgoE Adsksit

A7IA AitE ARG F A7y w27Ee] Agd W #efo] 2 3oz 7pH s

%1

G

EAEE #Hgste S=Ab A ‘Willingness to accept WHH -2 o] &3] A& FAL
£ AEstsa, AEdA DEAES ARG S axz = o83t A74atslrl A=
W A=zl st 92 7[5 EE shSH

A4lA Holg R g A GHA et B4, Ay )y FHEYES e

(3) W& A ME 2 PFE
w272 A8 A 2REE BN FF B Bete AN SE T 28NS

==
RS GeiN FARERYLS A ske] 2b L g e u g, T m B
Mol A 4% & BT 4 e Wl T vmsbe WHOE W /A RHS



o) AN ong A

il

A %

)

o] AL da

dAM = gd 7 A 87 75

£
e

7

1 O
A

e @4 25 @

E)

of A ¥ g7} Bl Ha

ol AT BH7MA =

o

T

ST

N
=

g5 7} ok oleld mEA S g

SJefo} & o

{;ﬂ_

Al Z

S 2% #7b 4o

Al "o ey 2=2abe) A7

)

2 1

ol

=

BHZ 9 BEES} A

Gl

g AL o)

== =
=

&

74 o]

-
o

7}

A=
=

dom s)A A

e A, 224 B

=
=3

He 7FogA] &8 A0

1
—

k=2

27}%

iy

=

o=

B
oo

I

2 T H

a

o

A

—

aHH| 7FA = A

Fol 2 7}

)

ANYoE AT

of = kg st

ARL 98] A=Y ]

=77 A

T

1o

Fsgoof 2lA o

)

=

etel 32 S apE AR

Aan7het #

ﬁ_r]_
AA A7 E= 27

SOCLRIEEE:

o2 7Y AA 9 Fo HR}

oF AE7} AL TG

IS A

=
=

g, Az

=)

bS53 o

135 -



I, A4+

[13™ 1-1] DEAE #F4

T4 Yo Eotu| ol &
e A HW({(UPACY, CAY ) Diethylamincethanol
H(RA): NN-Ho g el=ot%l (N,N-Diethylethanolamine)
2-(tel Eotrl ) Bl (2-(Diethylaminolethanol)
B} -(H | € olu| i jo B} = (Beta-{Diethylaminojethanol)
-3 = E2 A Ed o €olql (2-Hydroxytriethylamine)
2-(dedolux)-od &=L (2-(Diethylamino)ethyl alcohol)
2-go Eolu - E= (2-(Diethylamine)-ethanol)
o of & of B} = o} ¥l (Diethylethanolamine)
(to] ot ) BEb = (Diethylamino)ethanol
o of € (2-3] = & A o € )o} 9l (Diethyl(2-Hydroxyethyl ) Amine)
o] off € & = of B} = o} ¥l (Diethylmonoethanolamine)
NN-H o € & i of B} = o} 71 (N, N-Diethymenoethanolamine)
N-(2-3| = A o € )Y of & o} ¥ (N-(2-Hydroxyethyl )Diethylamine)

O
@ <
S)

o



(2-3 = EA €)Y o € o} 91 (2-Hydroxyethyl)Diethylamine
#H1}= 150(Pennad 150}
2-1 o & o} 2] iz of B} = (2-Diethylaminoethanol)

@) CAS ®H=: 100-37-8

© 2 FA4Y F5Ae] e dA

® WA W 2AE dEH ol HAY

o etz oty AF AFE, A7

v =98 A4

2=k 117.22

HZ: 0.8921 (25°C, E=1)

=4 70 T(-94 °F)

B4 162 T (324 °F)

=7 21 mmHg (20 C), 14 mmHg (25 T)
(Y= 403

pH: €7[7

HAZ: 5m Pa-s (20T A])
32 2-20TAAM & =55 (8A)-<d=zE WA A H=, F7] &84
Tul AT log Pow= 0.46

M =& 017 (=4kFd=1)

@ HA 2] A$=E: 0011 ppm

o HA7|&A: &

o A4 C6-H15-N-0

2 © 0 o0 wE e
ofN
"

@ <134 5222 T (BHAEH), 60 T (FixF23E)
@ ApAgsld: 250 T
@ =94 33HE]; 1.9 %, A EHE; 28 9%
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AAE, AdsSHYE. 43E3A A& pl028, 1995,

et etd s e AR ARE (MSDS), =1k e 5. 2005,

Amoore JE, Hautala E. Odor as an Aid to Chemical Satety: Odor Thresholds
Compared with Threshold Limit Values and Volatilities for 214 Industrial
Chemicals in Air and Water Dilution. ] Appl Toxicol 1983;3(6):272-290.

International Agency for Research on Cancer, IARC Monographs on the
Evaluation of the Carcinogenic Risks to Humans, Suppl. 7, Overall
Evaluations of Carcmogenicity: An Updating of IARC Monographs Volumes
1 to 42, p. 229. TARC, Lyon, France 1987

Lewis Sr., RJ. (ED.} Hawley's Condensed Chemical Dictionary, 13th ed. In:
Comprehensive Chemical Contaminants Series CD-ROM. Van Nostrand
Remhold, New York 1997.

Mackison FW, Stricoff RS and Partridge L] Jr. (eds.) NIOSH/OSHA -
Occupational Health Guidelines for Chemical Hazards. DHHS(NIOSH)
Publication No. 81-123 (3 VOLS). Washington, DC: U.S. Government
Printing Office, Jan. 19%1.
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ZAF AR003E)E HZ

& dAG Alg# AFgIER T8 ZASE O
<¥E 2-1> DEAE =i A= R AIS T Mdstd 58 def=AL 2008)
e A T A& 3 Aw T=EAT | F IEA T
(*8) (kg) (4) (*3)
77 3 15,172 13 08
5 2 3,262 5 77
2 1 56,000 42 2,569
ol 1 20 7 33
el 1 30,000 2 27
=3 3 104,454 69 6204
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2) Az Tx AL AFSAE 5% 24D
BARGA AF HHED F5% DEAEE A= % 107) Ag3o]
AgsT g Acs 24 HYH,
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FEHF FA AR E Zasty £ 187 AL AL FZASEE O

<3 2-5> MH T AP CHAF A E

A A& B
A AEEE 37
B EH AHE 7
C RS 47
D RS s
E A E RS =4t
F A ERS a5
G HEH AHE a5
H A E RS kel
I 8L AYEo= ALE 47
J AE RS 7
K A ERS 37
L AHEEE T
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A8 242 DEAE 99% 7100% AM& 374 A, 37 EA(3ES NEVROZ
1520 Resin, DFS 4517(7A A& Dimethyl Acetamide 15%, Diethyl Aminoethanol
102, Phosphate sodium salt} 271 AFg #o] ST

AL 7 ALE-8 = AHE A E| Hgo=2AHH)
B AbE3-Z2 9 H7HA EA ALE 3
G b2 2 H7HA EA ALE 4
M PCB ®refAY H7MA | AS5H AME | 6832 1= 2%)
O bg=9 H7HA A &A ALE 2
Q k-2 H7HA EA AL 1
A: 570 A3 164

A §EE MAYFES PCBR dAS d7bA2 Agss uelA 44 A3
e wsgy FrA Agso

(1) €ubd A
DEAE+= #lzl 9 AgAlz ALEH I, v 3w, 242 F3A=, =9 ¢
A2 ALEEHTE Ed A7 29 A hydrogen sulfide®} carbon dioxideE FE 3}
q

7l A AHEH e FAEAA AT

A3 4y Al WL 42y FHEA, B S 4T Bad A9
A AES BAHAY Azse Bdold 3RFTde A= AR P2, AL
2 4@ AT FHo AHA T ARo| a8¥E FLolv, AFPHAM B
J FFUBE Fuste AN e FYD TEEG FYFAL EHehe He
9F, 42 A9, AAFF, AFY 4F T Hak HE PEel gou, ur
o2 AEY 4 B, F Azde AT T FFEUAA, 471 FL2AA



®9% ¥ B¢ Azoe 7 HE 39 Bos Bran
hriel By e ARAGYolw ATt AL g E24o] Fateh, 7 2} o
RRo Az 2 NS 22450 4o HBFAY B RFE A€
gobg A0, G W A2 A, dF 5 892 24 v
et FdeAM Y Anz A% Fsle A, B¢ = 54 2Id FE2H A}
T4 A A8} FdAG AgFAE TESE ol ok A osi@A} ¢
= BEA 059 IFUAAE A9, AR2E 59 Asi7h wA F gt

L)) Al &2 A&
@® A7~ A hydrogen sulfide®}t carbon dioxideE F=

HA7 ~ol= dukd 2% hydrogen  sulfide(H:S), carbon  dioxide(CO:),
mercaptans, % I 2] E¢Eo] AT HoS+ carbon steelE FA A7 w5
=do] & ko[t EF COxe HAE FAAZIH, 7F29 Btu = AaA[7H
gas sweetening 382 ©o|E Eves AATLEN T ALY HAEF HA7)
~F gto e FA ol

gas sweetening & 42 H Y License Aol A 7igsta A4 FA4 HE&5He o
g3y s E A7 E A5 AT ¢ e 2ol oy, & YA HE 7}
= AHE HMAM BAAFTH] Hast.

amine= °| &3ty 4F 7FA(H2S, S0O2, CO2)E A TSl gas sweetening & 74 <
dEHoez F /ey Zd 2oz wIEHT. A HA ZES FEAE ALEHE
amine®| 4+ 7}2E Fsted AERH A o = UREH S E contactor
tower® Y =T amine2 o ] ARZE i} J}AE ¥ HAVNAE Y S
T2 ZEUAA 4 Zh20F AeE HdVEE denw 7 odA g AM e 4 ThE

=
7} &7¢ amine2 AAETr I strippergt 29 Z YL BARAA off gas

[uE =]
.
4l

A A 7hE2E WE AFIAY & S Aed Rud
A4 FAAA amineo] L L%H?{L} AbrE ool HER A ka5 A s
71 #EA s A2 amine #E5 A5 0k gty tFE AF k2 Sl Al FA

j

=~ MEA(monoethanol amine), DEAf{diethanol amine),
diethanol amine} =°| A&5 I U

5
rr
=
=
=
)
=
pch



® 3= A=
g Azxze ZI2dez £4t A, 48 A, UMEE T, =¥ 34, oA
SALE qF AlFol AzHL AY 2 2 FAS T Aol AtEHT
Ao 67FA 4= T3l 3 Fol A=HAR Azt AT FH oW J&35
= Al duled wEr T o] AEEHIE T
(2 g2 volad &2 A 4 A2 d=27] Wi 27 3HE=

-

T A Ag 2
B 34| 84 HAEARHE A 34 2'BA, F718)
g AWLE FA, g2 dAHE g dFs, dEra 78
A A (AREAAD, HRA A daH=z, AgE od, AR
TSR A B A, AEA, FAA, F5 ol BAA, AAA, 38, 8
4, AAT
) BEA FEA, ASA, TRA, A AA, F5 ol B4A,
- d3ZL TMEFAARZAA), WRA, JAOMA, $F5, A4 AA
© T
59 27 F71gA A4 Ad d4x 754 7, T2 o5, JFEE o
- 5, A 24
24 T4 | #A4, 2FA, RA, EEA A, 7rA, BeA, ¥R
e
7] ubF, 7, G2uE HA, Aolx AFA
P [, vb, A, &Ful5 HA, Aol J 9
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E?:?E.?E.E%Eﬂ._l.sggﬁ | Eoja
2R FEMAST B, BY 80| Ha Ames test ik SHm =
#Axlse A=, G0 H, AN, DR T FHW0| Fus Y s

Ol=Hd=4 AALE M
N2 B HH SR s IS £E ¥ wa

NOAFL : 1 8pex HON M Sy gngs

= g HEOEA
ey i S i — 3

o
dAE AT, 2, - il ERA RN 5
F=9 25 ASE Hd= s NTP: ne. IARC ACGIH: SS53H 08

[Z13 3-1] DEACZF S 20 o|lx|s HZAHE

il
o,
o,
b

oA HAE= A2 20 - 40 %7 A4S AY A5 10 % A =7}
d=Ad 22 DEAE <79 &2 A] 25 ppm, 75 ppms &= A =
o3t G4 WEZ FUkst s A EA Y HEAHEA g 7 He
g HAadA dFSAAEY fJaedde] S7ksts . 70 ppm w2 FEH o
FHA E(goblet cell)2] oG EH A o] TaAH 2 NOAEL= 10 ppm

ofN
)
_EZ:L
At
=t
=
il
>

o b
2
2
e

o K

it
T
o
o A
Z¥,
0,

=4 AgAAE AdM TEYFFo] JET, RES GHoE F oy
Adda Z2 A Zd #EAA Az o] SAEAH.




<I¥ 3-1> =20 DEAE?F D|x|& &0l 2= =2 H7=
A-TAt TE T AU | =77t = of 8}
Cornish & _ oh/day
= A= ) = ?-I‘j_,‘:‘_
(1995} AE AT Fal o] 4 o00ppm Az 2
: IRl o AlA
= | ATAA| 6 |0emig | Co AR AR A
6h/day, 6712 | 200ppm 7] X &
2oppm | A M Ee A
=7t 57| A 2A Y
HE AT gAY
SOCMA . i R LSl e Recle L el
= = = =
(1989) HE 57| =% | 6h/day, 45 A58 =
oppm |2 A 2| goblet cell¥]
o] AtdlaHA B
NOAFL: 10ppm
L T AA A=, 2HE A
e A= |2/Z2 [M/day, SAL| 1%8ppm | DA AR, RS
(1970} .
Az Zha
Atochem North 1000ppm | T3 Y FF AHEA
America H H U A 1 10,000ppm | A2a sekzA A3
(1990} AY, 7Y £F4HL
Zeigar | DO | Ameq BABA Y Z A
(1987) P Test Aerglol S #A
il T
Atochem North
America A o ok A 2 A 0-1000ppm 13 ==
(1990}
Hinz & A A gl o] S A
E. TEAA 7h% -




AE 200 E 5Y o4 5h&o] 6A7 2400 mg/m° (500 ppm)o] Z2 A] B E
SZo] AF9 20 - 40 %7t ZAsATH 169EE 59 o4 6A1ZFE S 960 mg/m’
(200 ppmyell ZE2 Al A=29 10 % ARV ZrpstdEm AsE E7e 9t
(Cornish et al., 1965).

(1) 747 (Oral) 54

HE: FA+ LD 1300 - 5650 mg/kg (Smyth, 1944; Cornish, 1965, 1967,
Hartung, 1936)

(2) 7 3] (Subcutaneous) = A
at2-~: 13} LD 1,561 mg/m° (Koch, 1954)
=7 929 1Dg 1 mi/kg (Smyth, 1944)
np¢-2: ¥ 3l LDgp 660 ml/kg (NIOSH, 2004)
¥ (convulsion) 2] e Sy, FeE=F H, 5, 259 ¥WF

7IYe}l M2 LDs 1 ml/kg (NIOSH, 2004)

(3) &% (inhalation) =4
w22 2412 =& A LCx 5,000 mg/m’ (1,050 ppm), (Izmerov, 1982)

> (29 2= F=4E Z H(convulsion) 2] 8 F A

HAE: 4AZF == A LCx 4500 mg/m (945 ppm), (Izmerov, 1982)

¥ (@) AF F43 4 (convulsion) o] T %

HE: Y7V 6A| ¥EHog Fob JE G2 =S dod
published toxic concentration)”} 500 ppme| i1, T2 dg #H F
Aol AV Z[FAL 7l Z[EHA 2 WE7E UUTHNIOSH, 2004).

—[n: rr

3} 59 T

AE: 297 ¢ AR A B¢ 25 HYS o 71 2 FAS
= & XZ(lowest published toxic concentration)”} 301 ppme| S, A4 AF
o F717F I THINIOSH, 2004).



(4) =3 Y (ntramuscular) =4
ot~ LDsy 416 mg/kg (NIOSH, 2004)
» A (convulsion) 2] s H 5, 52 HIE)

(5) -7y JN{(intraperitoneal) =
HE: LDs 192 mg/kg (NIOSH, 2004)

(6) A9 Y (intravenous) =X
o2 1Dy 188 mg/kg (NIOSH, 2004)

(7) B3 HA 52 24 755
LDs 1,300 mg/kg (NIOSH, 2004)

Lt obg A S (ol 5 A4)

HAEZ o= wid 50 mg/kg € 100 mg/kg® DEAEES HolH 27 &
ZaBt Aol 0g Zastdd. 28y 6F T+ 100 mg'ke® DEAEE 9
TAAMRE AT FHAEAe] Yebge|l #sEEHSIt d4le oiEr A FA H
(kidney-to-body weight ratio)”} — =% EToA < F7FsE 1 200 ppm, 64
HE, 5E/F2 69 st == A7 Z[EA "HELer Qdste A g et S0vte
5 et 7) AMstSE e dold 2 HES 6712 2o dlET 22 AHE E
g o] T EHJAH(Cornish, 1965).

af

e,

il

0, 10, 25, 75 ppm% DEAE <7[d 6 AH/Y, 5 €/, 147 &<t F=2 Al 25
ppm, 70 ppm% FEAA ZF4AA AET2 ZE A hyperplasial®] WE7} ZF7FshL
a7 Az HYAdEle 7 Zuy o8 HiadA gFAAEY Had
ol F7bshs

75 ppm E272 F AT = 7FM E(goblet cell)d] o]AErEE Ate] #2FE o
H NOEL (No-observed-adverse-effect-level)= 10 ppm2 = B Yot

(SOCMA, 1989).



610 mg/m” (128 ppm)el 4A17H/Y, 59 St 22 A] CNS(FH4AAA)Y A=
vdd 7174 AE P 2R, Ao A2 YR Y S Lomonova, 1970).

HE ez 3 AN FEHew 30947 713 w2 A4S dode FE
(lowest published toxic concentration)= 4,875 mg/kgel %1, 7% (convulsion) 2]
sk, A H HEF(edemalelt 2 E(congestion)©] WENGETHINIOSH, 2004).

HEZ ez 265 B¢ FEHo= 6AF Bt =& HYS | 7 22 =5
2 dod= =Z(lowest published toxic econcentration)= 200ppme| St
(NIOSH, 2004). &3t HEE et o ® 145 Sk 2dF o7 6470 &t =5 HIY
2 o 713 22 5A4L dode FZ(lowest published toxic concentration)<
76ppme| 2L, T FA S Il v FA dWEet Alsids v ASse =7}
%1 5 THINIOSH, 2004,

. B 54

7 3nbE], ¥F 3nkE o Rl Al 365<€ s2F 500 - 1,000 ppm= Aol
Hel JdA oA 3T d72 ALEREE 39¢9 F<F 5000 ppm= Heolm ol
e o] siel Al ATFER AIZER 1349 A Zo] He 7[¢ Fet 2000 ppm=2 H ST

AR R} T2 6ty 25U AR di7bA] 10,000 ppme 9l @723 7HE =
T Tk Sste £2 A4aR Fq4FA, AHE-"S), AHE, vFY ¥ HdEF
(ataxia)= LERH ol & H T

1,000 ppmel Z22H 2E MNEo] 1d ¢ty 77T w3 24 Id =
© ®Hyg Exe FAE JehIT. o837 Zae 500 ppme] TEAAE A FH
g2 v AR @ge soew BaH A Atochem North America, 1990).

HN
Frz.‘rm

2f. WolH A

Ames teste]l A DEAES Salmonella typhimurium o5 TA1535, TA1537, TA9S,
TA100 ohste hArE A o] Abdgle] 2dd¥elE FYsA ¢+ Aoz gyt
(Zeiger, 1987).



o, A% A

ME iAoz 3 29 sk Aol oA 35mbe, A 35nE A 0, 200,
500, 1,000 ppm& DEAEE T7/8HL2 2 F7FA7[BA Hol4asl 2 Holttr) 6-12
el Zt o SupE A2 HAMAA FARE 23 200 ppm= Hel el A= 187
2] % 3ug) 500 ppm= 92l fAAM = 1798 T 2012, 1,000 ppm= Y3l el A
= 157te] F 4upEdA g HE5Fo] TEHTHAtochem North America,
1990).

wp, A

AEE oz 25 59 270 mg/m’ (56 ppm)2] FEo Z2 A 1vtg g =z
A A A EA o] HAFAT 145 S 120 mg/m” (25 ppm)dl Z2F HE 5
sEl e B2 FA #gA4AAZIgel ghdggn 145 S 365 mg/m’ (76
ppm)el 2 Ald& 9upg[ef F A HE LA Fo] FA[ YEFEH

Z2 3t T 25 ppme FE ZE2H E= vty 76 ppmel EEH
E+=  6upgoA o9 H2  FAel YEwH. DEAES TE9 SAA
NDEA-{N-nitrosodiethylamine}, N-nitrosoethylethanclamine2 & WEE3} E 7}5
A= 7HA A e of F 222 oA A8En ed=dE AR I (Hinz
et al., 1992}

A+, 7)1 E
ME daez 3 Adddy d458902 1d7 DEAE =24 71 22 542

d 27+ FE(lowest published toxic concentration)”} 21,559 mg/kge| it = 9]
HPA ¥ 25HEY ded, Y #HF Fledemalel} & & (congestion)e] Y
Bt THINIOSH, 2004).

<NIOSHZ2004. The Registry of Toxiec Effects of Chemical Substances
Ethanol, 2-(diethylamino)-RTECS # KEK&5075000 CAS # : 100-37-8.>
Deichmann. W.B., New York Toxicology of Drug and Chemicals. Achademic
Press, Inc., 1969

American Industrial Hygiene Association Journal. V.19, 1953
Arzneittel-Forschung. Drug Research. 1951.




Fundamental and Applied Toxicology. V.1-40, 1981-Y7.
Journal of Industrial Hygiene and Toxicology. V.18-31, 1936-49.
Toxicology and Applied Pharmacology. V.1. 1959.
-9 4%

2HA FHY FRIE =AM RE FEdA e DEAES =4 dig H7H7)k 8l
A THComish et al, 1965; Hinz et al, 1992). o] Zel= duk =
Aet o] glth 2 A7 EE2 BEed Ar[-Fo] @Eo] gl

200t 9] A2 59 S wld A7+ DEAE(2.400 mg/m° [500ppml)el =2 A F
Oh 25 20040% 2 AlsHA4a7F A, dl el AbbsSd o Cornish et al, 1965).
AT F WA FEeAe, 16ng Y FHIF 52 st wid 6A[H¥ DEAE (960
mg/m° [200ppm])el =2 HU. o] ATREAAN, TEE T 10%2 AFo] )8t
S, APER =2 ST A7 Al WA Tl A s, S0nk e FH7F wdEA T
dFL 54, 6712 F<F DEAE (960 mg/m° [200 ppm)dl =294t gz=Lo
2, 3Zutg e 3704 225U AEg2 FU[H2E JAERNY A 9 ¢
H o7ube7) e AL Asdad B ST golsle #E GA A <
ZaF vaste A AAE BT Iy Y AT 7] &7 o
= o ATl A= Bl=sEE

-
].14

ol
<

=
o
=

)

m

60mbef of H20mre(¥ A =& o 2 Job ekl HAEE 1092#)7) 5L T
== EE-AHr 292 EEI 4932 ¢ DEAEY =AY fJAEEE 48
mg/m>(10 ppm), 270 mg/m (56 ppm), 1440 mg/m’ (301 ppm) (Hinz et al, 1992).
AA 190t 9] =25 @ FHSo] AT 1440 mg/m’ (301 ppm) Tl A,
00%2] FAb o dbpel Az FHoP ST HE =5 HAHdAMe =578 of
F #AE S w3

of dov & 7 T[dEey 2= FI I 40viE 9 AV 145 st F 54
Aowld 6417 =299 22%2 53 mg/m° (11 ppm), 120 mg/m° (25 ppm),
365 mg/m’ (76 ppm) °lFth 207l A7 W =2 F olgvh 365 mg/m’ (75
ppm)ell == FAFe] A 257 ¢ =% AA BE BSA, of 27 ZHAE T
e 2kt of T Aol A Al E2 F7FskA BT




2. = dTA ALY 0E 59 480 mg/m° (100
ppm) @] 38F2] DEAEY =& HSo 68 o & &4, TFEIHMHCornish et al

<AR 7= 97>

20mbe] 9] # 7} WY 6417 54 E<F DEAE (2400 mg/m’° [500 ppmlel =29 ¢
o2 A G A% w7 7Y AF FHE BRI, oA A =& 7| gE<t
A& G4t AE Abold ' EEo] Byt 2& W o= 960 mg/m° (200
ppm) DEAEY] =¥ 16988 He A & 43 = A5 47 A @ e
Z A= 242 vyt 28y £ 960 mg/m° (200 ppm) ==¥ 501t H 9] 6
MEel 9 dFdAAMe R2utEy 37 =& vz vuste 329 59 25
o] gl

ol AToA A7[Ee FAHTH HAE AdA=Ad M= A5l 3
THComnish et al, 1965). 297 B¢t 1440mgm3 (301 ppmydl =S¥ FHE2 A5
2H7, T3 BHEFH E9L2 B9tHHinz et al, 1992). o|AL& izl
mg/m° (10 ppm) =2 o} 270 mg/m° (56 ppm) =& TAA = JERIA] @29
o 28y 270 mg/m3 (56 ppm)el ==%H 2078 S 1092[9d]A nasal tubinate
o] dEldZH e o] BT o/ ZL 48 mg/m° (10 ppm) J T 199HE] =
ol gz T InEdAaE BET

pa

.—Uﬁiw%ﬂl

e AT, 20088 FH7 145 F9F 53 mg/m” (11 ppm), 120 mg/m° (25
ppm), 36 mg/m° (76 ppm) DEAEY 2%t Hinz et al, 1992). @A ==
e g 20mbel e FHob ik o] 1 ATAN F4 eRe 4% =] 24
28ty Wz (gEAE FHH =ZHgoblet) AIX] v, AEe FHEF2 7+
AL 729 GENee s

of &%

-,

=2 " &2 YUHHinz et al, 1992). o] H 2 A&
o Ao AT = v & £ TP RE

rr
=
{1
L
Y
F
S
|;-'E|
[iisd
]
ﬂ L
2L,




ACGIH+= 0005ml2 gFAMHA @2 DEAE E+ glyeold 15% DEAE 92 iF
=5 e v H AHABE &S Ze ghek 5%
& T Alddle = &4 A4skR Hdt= F e[ H(ACGIH, 1986).

<3 =] D>

2400 I]'lg/m3 (500 ppm) DEAE 549 &< =¥ 20729 F 5 16R8E A4
59t (Cornish et al, 1965). 478« =& 34 A9 AFS A5 EF A7
TR 2] Hol dFAEe Haxd @A 54 =4 Ariaxd= Bt

060 mg/m3 (200 ppm) DEAE® 54 &< == FAAM= stHE7| 2 A o
Z2HE A HEE wolx @&ttt 960 mg/m° (200ppm)el 671 H9t =¥ 50
rte] FH g 7 b (HEa 32nte SelAM = 1nte) A T 2 et AlsE o
s BEF e e ARl PIEAHE oS ke TY T Hdorile F
2o i3 AR EH JAAM = 7= ol 2de HEs

e

]

"
_-l_l
O
——I—'
52
:‘_3-.;3
iy

1440 mg/m° (301ppm) DEAEY] 9¥ S =23 HEYA 5= ddAY
=9 Hujg ZEHFRA Z4bo] VERGTE (Hinz et al, 1992). o/® 932 48 mg/m’
(10 ppm)e]} 270 mg/m° (56 ppm) =&FA = JeEhlx ergrot

145 S dF9A, FAEL2 48 mg/mmg/m (10 ppmiol} 120 mg/m’(25 ppm)
ol\} 365(76 ppm) DEAEY =294 E& =292 29t 365 mg/m’ (76
ppm ) xF TLAA, T HA o EFH S5 FE0l 2R B x=H &4
e ol dato] Teof VeI WY, 365 mg/m’ (76 ppm) =& T2 Adsa
5 1A o[ e AEFoY BE BlEES oY FAEC HAES
AEEHAT. BFGAAM stE7E A =53 #EE gd2 SAskA et

<ZHol| F¥>

15ut2[ 2] HEZ} 670 F¢t mtAl& &2 T3 50 B+ 100 mg DEAE”) #i<d
TAHAHTY; g2 b =7 HEE oW AT WHIl: Bolx] wdh
(Cornish et al, 1965). 54 <+ 2400 mg/m (500 ppm) 2% = 69 F<F 960
mg/m° (200 ppm) =2 & 5 o 238 ¥WE7) 99 HComish et al, 1965).



48 mg/m° (10 ppm), 270 mg/m3 (56 ppm), 1440 mg/m° (301 ppm) DEAE 25
7t =2 Fol} 53 mg/m° (11 ppm), 120 mg/m’ (25 ppm) DEAE 1457 =2 T
oAl Zhel i3t G2 BAHZA] #Fdtf

T 365 mg/m3 (76 ppm} DEAE 1457 =72 F F A7) 20 94 <7}
g2 W H(Hinz et al, 1992).

<A1 7o G >
50 = 100mg DEAEZ} WY 6712 St oz FHE Alod] Al=7e] FA 7} =
7lato] BH o Hul A H o]t WAYR] okt

48 mg/m° (10 ppm), 270 mg/m° (56 ppm), 1440 mg/m° (301 ppm} DEAE 2532}
= welA AAY dulFdH olde|y r[TA oAt Bi HA HAUAH(Hinz et
al, 1992). 53 mg/m’ (11 ppm), 120 mg/m’ (25 ppm) DEAE 1457 =& FoA
w25 dgE Aoy AFIFe] #©E o4 Bolx @orth 365 mg/m’ (76
ppm) DEAE 1453 & oA 432 FA4|7) S7Fge] BSEH

<HFHA a3>

2,400 mg/m° (500 ppm)E+E 90 mg/m° (200 ppm) DEAEY] 59 ¢ 2%
E3 960 mg/m° (200 ppm)l 6% B¢ x2dH HEL w23d YA v A
= ST

24 4 1440 mg/m’ (301 ppm) DEAE ©f 252 =249 FHEL #3590 %F2 F
Z 7}~2 BgEth 48 mg/m° (10 ppm) BE 270 mg/m° (56 ppm)DEAEY] =23¢
= SdAv HAEA vAHAS BolR #dTt

<Mz} =H7|d &3>

50mg ¥+ 100mg?] DEAEE 67027 Wi 99l HAEqA do W sE3=H
Fekolu} H A ZAHIHFA wals g9th 2400 mg/m° (500 ppm) o[vF 960
mg/m° (200 ppm) DEAEY 5437 ¥+ 960 mg/m° (200 ppm) DEAE © 67123}
=Ed Ao 22 B4



1440 mg/m3 (301 ppm} DEAE o 9047t =% FHEAA= FH A b7 &
A AAaE B, @994 wizidls (Hd, HE, WA ET, 249, 2=
29 =237} 1440 mg/m° (301 ppm) DEAE Z8¢A= Hg gth 280 48
mg/m° (10 ppm) DEAE =+ 270 mg/m° (56 ppm) DEAE & 947 43 @ E
A= Al A

Falld A 2Ax v A2 53 mg/m° (11 ppm) DEAE == 120 mg/m° (25 ppm)
DEAE 365 mg/m’ (76 ppm) DEAE®] 1443 x=2% SAEFAE ofF ko]
BT

<SFAAAL FYgF>

HAES FAAA ¥ HAsdoz dAHS DEAE= 24 & 22 HH
dof @7l U DEAE= M XA firing thresholdE =90, nExTdA 5
A 2] =ZZ7[{action potential spike amplitude) = 7455 o,

D x A A >
T Z 7 ¢l{procatine) ] F A EEA DEAES =4rnE a3 717t DEAE
7} 5 A #{action potential} & G A stot= o] g H o

<tE &>
1440 mg/m° {301 ppm) DEAE<] 947 =28 MEL RHsgL o 24l &
A7V =7bstsE
ol HA4L 48 mg/m° (10 ppm) DEAE or 270 mg/m° (56 ppm) DEAE A 9¢,
= 120 mg/m° (25 ppm) DEAE or 365 mg/m° (76 ppm) DEAEA A 1457 =24

AEM = HEHA o

F

kil

s
A

L=
=

o,

>

A HAE B o322 ¥=2 5 g BolA] &3t

<zdWe|st wAAFLE>
DEAE+ Salmonella strains TA98, TA100, TA1535, and TA1537<1A4 W+ &



ol AEgle] sdWolA =2 it
<TAAE>

270 I]'lg/l'ﬂ3 (56 ppm) DEAE® 277 =&H F& T 3 mtg 8 ZdA HHAE
Hol 2 BT 147732 =5 FH 120 mg/m3 (25 ppm) DEAEY == 57y,
365 mg/m° (76 ppm) DEAE®] =249 9ulgoA] = Z21A el HPME HolE
Bdd =2 3 2 F 120 mg/m (25 ppm) DEAEY] =2% 3912, 365 mg/m’
(76 ppm) DEAE® x==¥ 6ng[dA HHAE HeolE BET. DEAES PABAE
e A = T2l s 22 T HA Ege

DEAE®] nitrosation potential= Y& o] AEEHSI T, nitrosation< DEAEZ = 4}
2P ofgld Al olzF ofwld Al BT LIt &y nitrosation potential2 & E}
(alkalinity), =3¢ &% 9 Z(microorganism)2] SAjo] weh gkl dtog g
d=st7]7F  olgd.  Fexd FTF4  DEAE®  N-nitrosodiethylamine =}
N-nitrosoethylethanolamine2 2 H7| 4. + 7| &+ =9 ¥4 2= I+
b shA[RE ARb gz @A e ofd dbg-9 AR R

DEAE®] nitrosation potential = aH e uf] = A A ZHAES
N-nitrosodiethylamine _NDEA, ethylhydroxy-ethylnitrosamine2e s A3 7}53t
diethanolamine, ethylethanolamine, diethylamined] S HEH U= A2 o sfo}
=g

=l

<A Ao FgE>

1440 mg/m’ (301lppm) DEAES] 947 =23 @WEAA BH 2 A2 T
a7l R E T 48 mg/m° (10 ppm) DEAE ¥+ 270 mg/m° (56 ppm) DEAE
2 9Y & 53 mg/m° (llppm) DEAE , 120 mg/m° (25ppm) DEAE ¥+ 365
mg/m° (76ppm) DEAEA 1457 =29 FH S s wolx ggth

el zpold it xpolH 2 AdaHA WU DEAE® PABAE W=7 thAilEH <
Zg7Iel2 A 71He HES7ebe ®A7 |l

MEAJHE 1400 mg/m oA ©4d S8 293 Yo =4 g2 gdd. o
HAEo AgH 4‘“ “?I?Jr st7] =5 7|d Azl 2AFo|th AMYE E3 =)

= f‘-}‘%}gg ZATE M Fe FEE %0 mg/m’E AT



A Z[HEAHEE S HeEzAZAgHe dF5 AdES Bole F
120 mg/m el A 1457+ w28 SZPo

F#Y 53 mg/m™l ¥ £ x2°H AEL d L2 gt srj2e #HEgz
& Aol Wale BolA @kt 53 mg/m A 14F o|stY] EEIA =22 A7
Zo HeE Al Wiy A2 232 81 H Hol gt

oy

=

il



4. 1A H 38k

7k A W #8714

3 59, 978, 922 B §5HAH o] F JRIPF
5

(Fiserova-Bergerova et al, 1990). DEAE”} <3 TLVq
AV oF 30% =4 YEHET & Gl A

d5H= Aol FYH=

o AB7E YR

7+ 2~8} 1 THCornish et al.,, 1965).
6A17 59 Z<F DEAE (2400 mg/m° [500 ppmlel =29

O

<d 50 mg/ke =< 100 mg/kgﬁ EAEZ
T

TH ZY AF SAES B ofd2 A =& (¢ Fet

(2) &%
Qd7te] 56 g ATHA W AL 34N T @F ) Ane=d 2eie A

2 e Rosenberg et al., 1949).

uﬂ LH _l_,a,} BHZ_T' q_cﬂ:a]- EETOE

H] 7ol 91 tH1.227 mg/kg). T, #H.
70 mg/kg

Agl A= A7 11 g9 DEAEZ
pusgon 13 =& ¥E2 Yl S8

A= zhzy 995, 447, 223, 134 mg/kg® B ESE o0 EF el =

L=
<

e
o,
-

i
l

£

o] T2 & st
T2l AEYA A “C-labeled DEAEE A9 Ul T3t 23 DEAE7) 7+ &2
TEE EEste 7[H2 H, HsbeA, 28 F4e s e (Michelot et al,

1981).

(3) WA
Abel Al 1 g9 DEAEE ATt o 33%< ®¥3 glo] ¥ ATt YeA] A}



ote| Hata A2 dYHA A @t ethanclamine 2 2 deethvlated S AW A4 AL
Adoe = 42 Aot Williams, 1959).

HEAA DEAES 70%A =7} sl Z2(H)oly 85 thAHA 22 JEH=2 8=
H o Michelot et al, 1981). B AT H5BE HEJ A BHPL 0] 2440 T = =
of HL %9 triethylamine oxide, diethylamine, monomethylamine©] &7k
hAlH A &2 DEAES choline2 Zhol A 22 St Zeisel et al., 1989).

Eod DEAEY 60%%t diAMEES e HHeo] H. HAHe UAMIEES
DEAE® N-Oxide, dietylaminoacetic acid 22/ 1 monoethylaminoethanol =< S
CHZeiger E, 1987).

(4) #j 4

A A 56 g2 HAEW TS off JAFHRA 22 FEj9f DEAEE 20 - 21%
AEE 2% widstn sd#2 A7 FAAS We 23-27% A28 2% djEstd
oo A A F A7A Y 732 AdEEHA @R Rosenberg et al,
1949}

AEAA DEAES 70%A =7 sid (ol L5 A HA] @& JHE 8=
HTHMichelot et al, 1981). HEA A WALd FXH DEAEZ A9 | =432 o
A AUAEeEE =2 20% AZE WSt I, 484 T 43% AEE s detd
.

HAdERE 24A 7 T 9%, 4847 Fo= 30% AT EuHS o FHEo2E 6
A = 5% AZ7) 8 A& HH{Michelot et al, 1931).

Ce

jun)

w3 “C-DEAEZ ATE4 39S o T2 A2 T3 #jdo] o] BofHh &
of #Fo] 37-50%5 24A17F Wl AAH e 4847 Fo= 163472 S E T}
7 Bz Agglol mjde] H9ith 409 FolE WAMS EA © “C-DEAE7)
A3 AAEL A Zeiger, 1987).

D‘ii



<3 4-1> 2-Diethylaminoethancl(DEAE)C 2| et &S A

2-Diethylamincethanol(DEAE)] 2§ ¢ A54)

L9, = = 59 A% 17, 43 o 45 §¢

5, 35S AaAY

<I 4-2> 2lAdol| DEAEZl oOlx|l& Hekl 2EHE =2 AT =S

o T &} 5= 7|z Q1A g
Cornish et al., 1965 100 ppme| st 30F o[ T2 TE 4
MeManus et al, ) AEZH v =

2% oy _ SR
1981 (7tgAl =" &7}
| ] | AsE =2 S
Famnick et al. 1933 0.0570.06 mg/m (b n] 2 eo] H ) o] Bz} 2 )

100 ppm =2 7[A7F 2o e FUYAAZREH Moo A F=2
B3 4z FESFE dody w3
o 9 AFEER WAL WA
(ACGIH, 1991)

DEAEY] 2% wWogHeg TEZL Zoys U2 ste d74 ALE L 80
mg/m>(100 ppm) B0 = & kel DEAEY 0% Eot T
3 FE A2 YeM I S Cornish et al., 1965).

i
T
L
N
i
o
P
L
—
12
N

Ventricular premature arrhythmias(A-4 Z7] E8A EA)E 7}7 14992 3
A Al 11.2% 2] DEAES xest &2 A== 05 - 5
of FTA T FA TR Y, ®WUF, =AY F
— 7933 TESAS FHEsIE oy of&F
(Rosenberg et al., 1949).




o A7 224 AA wA

1981 d e, 3t AT 24¥ 9 SEAAM FF THe] YEIYH. 25 T B2
T7F ZIEdEsRE ZasthH. AATAY F7[AHSA[ 28 DEAEZE A7 I
National Institute for Occupational Safety and Health (NIOSH)¢A 2 ZALR}+
DEAES ®tg4bEolyt S5 =& HF 98& dozivgn ZEAUH
(McManus et al., 1981},

1983 d o] £ WE A, 40 el Z2A7) F AF FAE JRgE 45
BHx/E HAStE ™. DEAEZY ZhgsA 2=ddd H7bHol il 1484 5 2704
A Z7] erel 0.059 0.06 mg/m° =2 DEAE’} B2 ¢ HFannick et al. 1983).
o] AL OSHAY 50 mg/m™e] 3A 2 vjxs BTo|th

feol M=ol DEAE 2= 30 mg/m Eth. AA Eﬁﬁ}% 6% ¥ AZEFAL
s T 37% e RASENS 17% s F5F 35 9 59 AFFaa oF
HEE 43T 699 AN Felad 47 BaH it

= T5dH DEAEZE H®ol mEEHTAA o= Q3 A=A fFE¥HE o=
Hlom HAA DEAEE HoblAW o o4 ALEsHR] HEE XU

}.

ofN

C

I

L]

R

’

1983 ol 3+ Al=GA Y 849 2] F=2A T T0Ho] 4= = i, 59 AF F
S FASE THHills et al, 1988). 7F5 Al =8 cyclohexylamine® DEAEZF 37}
Hof glglon} 49 o =AM dolgle DEAE $STH.

ot A 2H A7) S5A

(1) dA 54

) LA O

Vetricular premature arrhythmias(3-4 ZF7] E82A BEAd)7] 9= 149 2] &=}
oA #A 05-5 ¢ DEAE”} 11.2% water solution® 2 H® FA 590 HRosenberg et
al., 1949). Al & tiF&Eo 27} 277 &T?I%, T FEE =40 15%c <
Al TEE AE BY of" S 168 T gloidoh

il
i,

T AYL 307 59 480 mg/m° (100

w2 PoRE SEEL o



ppm) ©|st2] DEAEY =& HUH. 68 d I 4, T8 S42 BEH
(Cornish et al., 1965).

19810, & AzdA 2| Aedodd FddEe]l 5= Z4sET. DEAEY) &
7178 Al=gldl H7bH e R HH{MceManus et al, 1981).

1988, 3 Z=HAAY AR hREAA 24, 7E, 4752 B (Hills et
al, 1938). cyclohexylamine@ DEAEZ) Zl=7[d H7lH Qo) 44 T FHA
A dolglEs DEAEEZ Z9siAE Zach

(2) &7 71&=9 o7
198139, 3t ALFA2] 24vH 2] 2R} A skin rash’} WYEHHS. 25 § @2
T7t ZIEAEE SASE . AR Y 7 SA 2del DEAEZF H7FE AT
National Institute for Occupational Safety and Health (NIOSH)A 2 ZARA}
+ DEAE®] #HEg4FEZolY 25 =59 skin rashE ezt ZEAIH
(McManus et al., 1931).

SEFAA, 0F ZEATF £ AFL 524390 DEAET b A 2w Eo)
Hojgleam 14287 = 204 27 ¢kel 0.05¢ 0.06 mg/m’ %2 DEAEZ) &7
% ¢} tH{Fannick et al.).

o

1983, g AlZ=dA Y 4% 2| S22 T 708l L4z = F, 59 AT F
G2 ZasEH. Al cyclohexylamine® DEAE”F H7FHo gliov 4<
Tof A Horgle DEAES WENA] 28t (Hills et al, 1983).

20mte] 9] #H7} WY 6472 59 =< DEAE (2400 mg/m° [500 ppm])d =25
St 2= A g, A% w7 Z9 AF T2 B oA A == 7| F
of A& Hth FHAE lele] Zrek Eelo] Byt 22 ¥WHOoE 960 mg/m° (200
ppm) DEAE =¥ 16088 FHe A F <43 & A= 47 AA & 29
2 A T2 BT

g 29 960 mg/m° (200 ppm) =2¥ 50utE] FH 6L T AT
Me 32rtg 9 F7] =& ET I Blaste =l w2 A5 F4o] ST o é



oA ArIEe ZFEYSH HALS AdBoAd A dge] ST
(Cornish, 1965).

27 59 1440 mg/m° (301 ppm)dl =24 HE2 Ad 7 2AF F47 53 2
HE 4 249582 89tHHinz et al, 1992). o]AL2 dzFol} 48 mg/m° (10
ppm) =2 o 270 mg/m” (56ppm) =2 T A= JERIA] @kgkt

28} 270 mg/m’ 56 ppm)dl =¥ 20"tE] 2 10 A =G Mg ©
HgEAEY Fgol BET olRL 48 mg/m’ (10 ppm) A 199} T 1vh=] <
Nz T 1yl A= BT

2o AT, 20mE e H7 145 59 53 mg/m> (11 ppm), 120 mg/m° (25
ppm), 36 mg/m° (76 ppm) DEAE 2 ¥$tHHinz et al, 1992). IA] =&
W2 gz 2009 FHIF 9l

of I AqAM T8 ¥d2 A5 7=y GFHAEY 4, goblet A X B oh,
AFa 22 AW EA WHIRE o[zl AR dERbES 7ME I Hinz et
al., 1992).

(3) 8t 71=o d3

2,400 mg/m (500 ppm) DEAEY] 5€ ¢t =¥ 20088 F £ 16722 Ad
st tHCornish, 1965). 4ntEl& =& S FAo A7 A5 ZF A7[HA 2
dof JZAEe g3 A FA FEA AZEAEL B9 960 mg/m’ (200
ppm) DEAEC 54 &<t ==%H FHAM<e SF7I=E Ad o =2 HZ[E4 HE
£ Bolx gkt

960 mg/m3 (200 ppm)dl 6702 st == S0utz] H 5 7ebg7F (=T 320
g FAAMZ 1upE)) A F & %?_Gﬂ AbbElsi e 28 25 ke e Al
= Z[HAHF o[t 2F TH F dopsle FAEe I =3 HYSH FARAA

= 7|2 o] £dY WEE FIbsHA #UT

1,440 mg/m° (301 ppm) DEAEGH 0Y Z¢t x4 FHBA A +EL 55
=2 dEAY o wWeig s35E A FA4e] BN T (Hinz et al, 1992), o] <



&2 48 mg/m° (10 ppm)elt 270 mg/m° (56 ppm) == A= )z @9t
o 145 5o dFeA, FE L 48 mg/m3(10 ppm)°lY 120 mg/m° (25 ppm)o]L}
365 mg/m° (76 ppm) DEAES] 2% we w23 gyt 365 mg/m’ (76
ppm) S AA, F WA Fo SEFH 5 el 2T B =25H LEAA
= ol ddo] Fof Yrhygth WY, 366 mg/m’ (76 ppm) =TS ALSn

A ol 2 TEHFEF2 AEE LY B FHE2 old SAEC] HAESE AS

= 1
otk B s E A 2E2d dEE gE2 SASHH St

(4) Yol <3

157k 2] H7F 6712 F¢F miAl= E2 T3 50 = 100 mg DEAEZ} wid =+
AL olFZAdA Tl =23 HHE oW =3 HIASH HIz Holx gt
(Cornish, 1965).
59 ¢ 2400 mg/m’ (500 ppm) =T Ev 69 ¢k 960 mg/m° (200ppm)
=7 5 O o 257 HHE oW =2 EEE HEs) gt B @9
© W A FH2HE B2 W E ehbA @kt Cornish, 1965).

].14

HR

48 mg/m° (10 ppm), 270 mg/m° (56 ppm), 1,440 mg/m° (301 ppm) DEAE 25
7t 2% Folu) 53 mg/m° (11 ppm), 120 mg/m° (25 ppm) DEAE 1457 =23
Fo A Zre] i gL poEx oot ZEv 365 mg/m (76 ppm) BE 9
DEAE® 1473 =€ IFdAs & FAZE 2u] QA S22 BS ™ Hinz et
al., 1992).

(5) A1 &o] 3k

50 mg £+ 100 mg DEAEZ} wiY 670 SoF Fo|z HE Alolo Alts] T4
7} Z7hste] wg ol #HuAA olabe wAYA @grth ZHzF 48 mg/m” (10
ppm), 270 mg/m (56 ppm), 1,440 mg/m° (301 ppm) E=¢ DEAEY 257 ==
H T A Ak "HulF A ooy ZlE A o2 BIYA #tH(Hinz et al,
1992).

3 53 mg/m° (11 ppm), 120 mg/m° (25 ppm) EE2] DEAEY 1457 =24
TAAMNE =53 d3E 4y 44 Z[Fd #Hat of 2 HolR §Td 365
mg/m° (76 ppm) DEAE 1453 =279 A 232 A7} Z718o] B9 HHinz
et al, 1992).



6) AT AA

2,400 mg/m’ (500 ppm)¥E-= 960 mg/m° (200 ppm) DEAEY] 54 E¢F == ¥
=37 960 mg/m° (200 ppm)dl 6Y E¢F 2% FZ L w27 FHE A3
A2 YePA] 2 b tHCornish, 1965).

2A4 1,440 mg/m® (301 ppm) DEAE © 257 x=2d° FAEL HHY
# 7t=2 B9l 48 mg/m® (10 ppm) ¥= 270 mg/m° (56 ppm) 5% ¢ DEAE
w2 52 Felt 44 03 270 YA gt

)
N

=

>

02
g,
> o

|

(7) A48 A
A A AW W FUEH 4 g¥ DEAEZ) 242 dR2E e 227 4

3717 A &Y Papper et al., 1948).

Ty nE8he] v MM DEAES A9 W 05g T2t wE ARFH o
A& =E 7AYo Papper et al., 1948).

5-5 g DEAEZ A9 T3t 104 9]
AHL AR E BEH 3% 45 L 27[Fo] YR @t 4
Az, AxbAls B AAEA AAR S Beo[e gAY A DEAE AHFos 54

o gaE B85 FAE2 e #@ttHRoesenberg et al., 1949).

DEAE (up to 04 g per kg) & A9 FUYT 7HdM = FaEo] YA g@ottd
(Rosenberg et al., 1949).

A= DEAEw ARAYNSE HAAdZse=s &2 <d procamB o &8 30 F
o] W 1% o Papper et al, 1948).

(8) e} g7 Ao 53

EV7E MToe® UFoAM 3 Fo = procaine= "9 15 mg/kg ¥ 3043 F=5
TASII, & 3 = DEAEES "i<¥ 16 mg/kg 3L &5 TAFA . e A] 3
T2 WEzTo|H DEAEY =5H TdAM 2848 Hd+7F Hap S7bste A
S B ¢ T I He T 444% A4 I 66.4% 7R HH

HEETE & 75 o AR fEye A4 Az 543 32 i3 it
(Bordea et al., 1998).

20,



50 mg T+ 100 mge] DEAEZ 670127 wjd el HelA deohf slzZ=xl
Hekoln} wte] AW Wale ¢lglth 2400 mg/m’ (500 ppm) °lv 960
mg/m° (200 ppm) DEAEY] 547 ¥+ 950 mg/m° (200 ppm) DEAE o 67143
cE2H FAAAMEZ df dBZIEN kol n|ge AW wWiEle gl
(Cornish, 1965).

1,440 mg/m° (301 ppm) DEAE o 947 =29 FHESA =
bag Byt ¥, WET, 2HETAE, €29 2 eI %-94 =R
®E 144 Omg/m° (301 ppm) =2 DEAEY =2% ISdA4 =432 2314

—[E
--I—l
Ry
o,
A%,
i
o

™

o0ox

e} 48 mg/m’ (10 ppm) DEAE ¥+ 270 mg/m° (56 ppm) DEAE < 9937t
28 FHSAE A4 422 BYtiHinz et al, 1992). 53 mg/m° (11 ppm)
DEAE == 120 mg/m° (25 ppm) DEAES £ 2o} 365 mg/m° (76 ppm) DEAE
od 144 =5 FEAA S A F vae] HEZE e A @t

(9) S 7dAe da

1940 o, DEAE® = % ¥5AE & EFE B AHEH S Pepper et al,
194R). ¥ F /2] ofglo Al FHA waltzing syndrome= L7+ @77 B
Hda, A8 A A gt F59 of¥l A waltzing syndrome# | TAE 53
7l M7 Al =7 AlsH A

I3 1 DEAE+ waltzing syndrome= L2 7[R @+ Ao 2 83 HHGoldin et
al., 1948).

DEAEZ} Z47] ©h& BEE HA7kd HAFdd HES HE Yo HAXY g
2 Bttt DEAE= 4% HAMESA firng thresholdE =5t LT Al action
potential spike amplitude® 745} OHButterworth et al., 1988).

(10) 24 Z A |

procaine?] T WHALMEZEA DEAES =Z4AvH g E 7} (Papper et al,
1948). DEAEw A ZHME 2ol A action potential2 A A St Flo] B HT
(Guerrero. et al., 1973).

o[g{gt @42 DEAEZ} =53] &Z2gAdd W o 2 Yeg(Butterworth &

|



Cole, 1990).

(1) © & =3

1,440 mg/mg (301 ppm) DEAE® 94 == FHEAAM F3 A B4 FA47}
Z7}8HHinz et al, 1992). °]® #4}& 48 mg/m’ (10 ppm) DEAE or 270
mg/m° (56 ppm) DEAEA 9¢, == 120 mg/m° (25 ppm) DEAE or 365
mg/m° (76 ppm) DEAECA 1457 =29 FASM= Fa3g=x gkt

He) 7
7} 2R THHinz et al, 1992). ol BT R BEAAE BAH TA Wt Y
EhupA] ghgkeh

methylation ¥ DEAE< choline FAA2A AAA S choline 7|52 W@+
ST o= A Wghe] iy A HE hALA ] o]Ate] le EE<A DEAE”} choline
7= dAge=zH 8H L5 Cornish, 1965).

vk QA @Al

(1) Abgderdnziy: ek gl
(2) OSHA: 294 95

(3) NTP: 24 &

(4) TARC: 294 &

(5) ACGIH: 2r¢gbA gle

270 mg/m° (56 ppm) DEAEY 257 =29 #E 2 3 vlg s zoA APGAE
HolZ& Byt 145779 =2 Hel 120 mg/m’ (25 ppm) DEAEY] x=2% 5u}g,
365 mg/m° (76 ppm) DEAE®] =2 % 9ul=dA] =Zo HHAHE ¥ol2 ngth

2 3 2 5 120 mg/m° (25 ppm) DEAEY =29 3vtg], 365 mg/m’ (76
ppm) DEAE® =% 6nfgjd A HHME Hol|E B FHT. DEAES PABAE uW=

A HAMH = procaine ©UA 2d=2 7 HA @2t

DEAE®| nitrosation potential= L& o] AE5H . nitrosation= DEAE &2 4t
ZF of"gld[ Al o[Zfolwl oA BT =gty Iy nitrosation potential= alkalinity,



substrate concentration, microorganism2| =7 ot &S oo g o &5
7} o H T} =3 gt T4 DEAE+= N-nitrosodiethylamine =}
N-nitroscethylethanolamine 2. € 7| o}

H| =2 DEAE izt ¥dEd e T+ A7 HYy + =24 25 529 9

A Fd= 5 "k
Tend Db A A 2] ol BEbgol diF A Ee §lth

DEAE®] nitrosation potential = A= i uf] = A A 252
N-nitrosodiethylamine, NDEA, ethylhydroxy-ethylnitrosamine2e s A3 753t
diethanolamine, ethylethanclamine, diethylamine®] LG ¥ Y= AL 3o}
=g

=l

ap Apgol o Fue) A AL

1981'd (McManus et al.) - F73oA 2494 =527 JREIS BIHT o] &5F

T Fo| 21, TF5F Jheo] g§Estta 4T

NIOSHel A ZAFsE 232 DEAE+ Air-handing systeme] FE7FHe] o] &3 H
o HRH2 DEAEY ey db3it o =S EHU7] ol dojd S4dolgtn
2R =

1982 (Fannick et al.) - DEAE”Z} 7FsA| Al A7V EAATA AL = 53E
| Fo] Wz AR HSEL 4PH. 197794 15 ppmA =9 =2 DEAE”}
2o H7E 9t low sampling rate?] 107 7] 422 DEAEZF UYox &gt €&
| 34 04 mg/m ©]Th. high flow rate, concentration of 005 mg/m° & 0.04
mg/m A Gz 445 2708 S e FolmT

high flow rateel A= B2 A= 004 mg/m ot T &AEL display cased] ¥
HA A g2 7292 AT T 2 30 mge DEAEE T3t 359 179 2

&8 Fod EAHEHE 34 1392 8 YT A 483 SAY
z 23

/175 & DEAES T3shs Reol A2dozs HE2shs Ro| ofd 434 z7hs)
Aol Yotm BoYch

f}

b

J

1988 (Hills et al.) - A&} A& T 4% 5 70% o] vl2A &, 7=, HAH



& 7, 2, 59 AFE 34T E4L 2HFTEAA dRYol 22 A E 2o
A AT

HA = 7= M3 28] YomA 2ol HH 282 AZH. stA[RF 39 H
thA] 22 Jaf 7} yoh NIOSH ZALARFE 2 DEAE$ Cyclohexylamine®] B.5 2] 4]
T2 BdEd EEH o Ao DT 49 F 379 B HAM A2 27
Y& =g A7ts At kA 7k DEAE®} Cyclohexylaminet €725 A #skth =A}
AAE2 447 MUY wfEel B AP
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STEL © Shor-Term Exposure Lirmit
IDLH : Immediately Dangerous fo Life or Health Concentrafion
1 ppm (€ 479 me/m’)

(1) OSHA: PEL (Permissible Exposure Limits)
7h PEL
10 ppm (50 mg/m’) (%)
L) AE&d=
1989
thy 7l&9 A4
T A 71

www.osha.gov.

www.cde.gov/niosh/ttecs/kkdd7038 html
CFR. Code of Federal regulations. Washington, DC: U.S. Government Printing
Otfice, Office of the Federal Register.

(2) ACGIH: TLV (Threshold Limit Values)
7 TWA-TLV
2 ppm(10 mg/m’)
) HE&d=
1994
th) 7l&9 A4
da7[E
2ty B4 <A
TLV-TWA 2 ppm+< A={uritation) = 4173 F 4 (neurotoxicity) 2] =3 7HA



235 BEehs 42 o Ak I AR DA 7] A7R dAH S =
=7 ot
) = =7|F9Y Fo
1965: TLV-TWA 10 ppm(¥H)o| A <¢+tH
1967-1993: TLV-TWA(F) 10 ppm
1993: TLV-TWA 2 ppm{(=H)o] A ¢td
1994: TLV-TWA 2 ppm{(¥ %)
] R LS |

http://www.acgih.org/home htm

ACGIH. Documentation of the threshold lhmit values and biological exposure
indices. 6th ed. Cincmnati, OH: American Conference of Governmental
industrial Hygienists (1991).

ACGIH. 1994-1995 Thresheld limit values for chemical substances and physical
agents and biological exposure mdices. Cimnecinnati, OH' American Conierence
of Governmental Industrial Hygienists (1994).

ACGIH. Threshold himit values for chemical substances and physical agents and

biological exposure 1ndices. Cincmnati, OH: American Conterence of

Governmental Industrial Hygienists (2005)

(3) NIOSH: REL (Recommended Exposure Limit)
7b REL
10 ppm(50 mg/m’) (%)
IDLH : 100 ppm(500 mg/m")
) AE&d=
1989
th 7I&9 A4
HI7[ &
gty AT
PEL : &, =3 z57[9 A= 7[Z3HNIOSH, 1992).
IDLH : o2 &8 7[= 3o



= T Y AN xF=odM T3 T EZF BHA T Cornish, 1965).
) 2 27]E9 Fo

1995d: ILDH : 500 ppmol|A 100 ppmeZ d}-#
uhy FafEd

www.cde.gov.niosh/

NIOSH. Recommendations {for occupational safety and health: Compendium of
policy documents and statements. Cincinnati, OH: US. Department of Health
and Human Services, Public Health Service, Centers for Disease Control
National Institute for Occupational Safety and Health, DHHS (NIOSH)
Publication No. 92-100 (1992).

NIOSH Pocket Guide to Chemical Hazards @ Z2-DEAE.

International Chemical Safety Cards (WHO/IPCS/ILO) : 2-DEAE.

Centers for Disease Contrel and Prevention @  Workplace exposures to
corrosion-1nhibiting chemical s from a stea humidification system-Ohio, 1988
MMWR (Morb. Mortal. WKLy Rep.) 39(47):863-865, 1990.

Gadon, M.E., Melhus, JM. McDonald, G.J. and Orgel, D.; New-onset asthma
after esposure to the steam system additive 2-DEAE. J. Occup. Med. 36(6):
6H23-626, 1994,

Pohanish, R.P.(editor): DEAE. In, Sittig’s HAndbook of Toxic and Hazardous
Chemicals and Carcinogens, Foruth Ed., Vol. 1. Norwich, NY: Noves
Publications, Willamm Andrew Publishing, 2002, pp.86o-867.

Cornish HH. Oral and ihalation toxicity of Z2-Diethylaminoethanol. Am Ind Hyg
Assoc. J. 26:479-434. 1960,

v}, 9 E: QOEL (Occupational Exposure Limits)

dE G H@EE7) AAS= OEL (Occupational Exposure Lmits)e 90%7}
ACGIH 7|&2 #4835l 10% < & 21 TAE ol &stL(Toyama, 1985), Journal
of Occupational Healthel] =72 A Ao}

Glycidol= 2005 < Al Al ==7[(0OEL)?] Y HEHYL(Journal  of
Occupational Health Vol 47, July 2005. pp-354-367) DEAEY i3t ==7[+2 A
AEe A T R uAd HASI(ACGIH 7 200699 BALs
Documentation of the TLVs and BEls, 2005.¢] & < 2o Al 2] DEAEY W3t &=



7lE2 AAEHA A Fh

)} 54 MAK (Maximum Loconcentration Values)

7H MAK
10 ppm (50 mg/m’)
) &A=
199913 (NIOSH, the registry of toxic effects of chemical substances® A&)
th) 719 A4
A 7] &
Zh) AF A
595
) = 2AFY Fof
A= 8l5
u}) TRGS
5 ppm (24 mg/m’) Wo 2 AAEHR gm A& Age] o8 dndgn Yo
Aby FaiEd
www.baua.de/prax/ags/trgsbl0e htm
www.cde.gov/niosh/ttecs/kkdd7038 . html
http://www hvbg.de/e/bia/fac/stoffdb/index html
Part of the Federal Institute for Occupational Safety and Health (FIOSH/BAuA)
Grenzwerte in der Luft am Arbeitsplatz-Luftgrenzwerte; Ausgabe Oktober (2000)
BArbBL 10/2000 5. 34-63; zuletzt gedndert BArbBl. 7/8-2004.
DGE. DFG Deutsche Forschungsgemeinschaft: MAK-und BAT-Werte-Liste
2004, Senatskommission zur Pritfung gesundheitsschad-licher Arbeltsstoffe,
Mitterlung 40; VCH (2004)

&, 244 : OEL (Occupational Exposure Limits)
7}) OEL

TLV 2 ppm (50 mg/m’), STEL 10 ppm (50 mg/m’)
}) A 8dE



19961
th) 7lEe A4
T A 7 &
gh) 287
Scientific Basis for Swedish Occupational Standards 1995:19 (X VI)
o) = E27]E94 Fl
A2 4L
uh) i
http://www.arbetslivsinstitutet. se/en/default. asp
AFS 2000:3 Statute Book of Swedish National Board of Occupational Safety and
Health. Occupational Exposure Limut Values and Measures against Air

Contamimants

Seientific Basis for Swedish Occupational Standards 1995:19 (X VI).

&t. 9= : OEL (Qccupational Exposure Limits)

7H OEL
10 ppm (50 mg/m’), 20061 Zeof 23 g
) A&dx
2000
th) ZIs&9 A4
A 7] &
2ty - A
Consultative document, List of approved workplace exposure hmits
o) 25759 Fo
2000: 10 ppm (50 mg/m")
2005 d: HSC (Health and Safety Commission)ol] 23] &3] ¥
uph) FAaEd
HSC, Consultative document, List of approved workplace exposure lmmits.
E64/E24.
MDHS 96 Volatile organic compounds in air (4)
www.hse.gov.uk/aboutus/hse/iacs/acts/080704/paper lannex. pdf
(The Control of Substances Hazardous to Health{ Amendment) Regulations 2004)



HSC. 2003. Proposals to introduce a new occupational exposure limits (OESL)

framework.

np, a2 QEL (Occupational Exposure Limits)

7 VME

TWA 10 ppm (50 mg/m’ )] 55 9])

) AE&d=

1999

) 71z 44

Ha7[ &

) A4 e

28l &

u) xZ7]E Fol

A= §ls

uph) FAaEd
wwwinrs.fr/sossiers/
www.cde.gov/niosh/rtecs/kkdd7038 html
Valeurs lmnites d'exposition protfessionnelle aux agents chmmiques en France.

INRS 2000,

® 459 x27F F2AE HAY
<ACGIH TLV and BEId 9§ #Faxtzw 3fA>

<ACGIH. Documents of the TLV and BEIls. 2005>
SEEH CEAAAA AL Baie Hub JEHA @AY s AN B
H oolgAdd A =& d9FE RER S Y sFdA AEsiA @t
H7be ol &2 4 v FE: 977 HES WAt oes 145 ¢ 5 Ylinhalation)
238AA NOAELel 10 ppme|i, ®[A H=2l A=2 25 ppmelA A
(SOCMA, 1989).
HAEE dabe® 200 ppm(AEE 7} B =%)o] DEAES YL o mgho
ndsd d Eo omAel Ao

] =(testicular atrophyle] Luts2



(Atochem North America, Inc., 1990}, TLV 2 ppm= w43 7t g 3423554
AFA=HIE Fed o jle B E e

DEAE®| =48 ZAdo] & FAHHAYA w7 b o TLVe F7H<3 <l
Zhell st A7 EEEHT] 7R e dAAYE Ao By »E o eEsotulRw
(ethaneclamine) ®t A 2 EZ7[e A B H 59 g4 ARHLDI0) AR S A
&stR, dFe it 2o F7[7F HaEH

<NIOSH PEL| whgt Fitxps 34>
<Toren K. Z2-DEAE. NEG and NIOSH Basis for an Occupational Health
Standard. 1996.>
1) ¥ 54

22 e F9E = ARE =AM el DEAES F=4ddd tigk 77k 8l
ATHCornish et al, 1965; Hinz et al, 1992). o 7[el& L5t 54 g &3 47 2
Aet o] gz A7 HE2 FeE Fr[-Fol Hako] 3.

20mke] 9] #H7) 5¢ FoF wjY 64124 DEAE(2,400 mg/m’ [500 ppm])el =29

ST BT 20040% 8] AledA4ArF Ao v nrEe 59 (Cornish et al, 1965).
ATl T odx] BEAE 1679 #H7 59 B¢ WY 641708 DEAE(960
mg/m° [200 ppm])e =2 Hth o] ZEqAE, BEE] 10%Y AF 717 4

QI F= T2 YU
AT A A EReAM = 50utE Y FH7) W Ld6AI T, AT 5, 671E Fet

DEAE(960 mg/m° [200 ppm])el =29 th dzToez 32ogde F7d =29

Ao AES FUIHLE AU,

H o7eke{ 7 AL A

=
1 2 59l EEH mastd 4% ¢

dad @A FAt Forgls A% o
2 wqd 2ey BE A5 7D

Oﬂ}l

Al A Al
o, x& I HET EF o AT HIMA < B =SEE T

60mLEl 2] FH (2002 A = A9, 28 Ho ek A2 10727} 584 T 5
= =AMy 2492 23 442 DEAEY =&AFET. HAdEE 48
mg/m (10 ppm), 270 mg/m>(56 ppm), 1440 mg/m° (301 ppm) (Hinz et al, 1992).



AAl 1978 =2 HA &2 FHE] AT
1440 mg/m° (301 ppm) Ao, 00% <] F2 #H 5t oz} 7} =4t
e 5 AN =257t ofF =2 S @UT

of Ao v E I Z[Eety x5xF T T 4008 9 FHUF 145 sch 5 5Y
Ao A7 =E2HAT =E2Y%L 53 mg/m° (11 ppm), 120 mg/m° (25 ppm),
366 mg/m’ (76 ppm) ol E o} 20WhEl g} #7) ¥ =& Folgith

365 mg/m° (76 ppm)ell =¥ FHEo] 3 2F T =9 A v E By o
27 Zae oA WYER g@ekth of 21 dFdA AR ES FFsEA] md T

2) &7l 9 G
a. A4l 54

Z 7| Al A B A (yetricular premature arrhythmias)e] = 14" 2] g2} 4 05-5
g DEAE7} 112% &2 = H9W FA HAH (Rosenberg et al, 1949).

FAl = &Y AV 27 '7e, w99 AsE2 =AW 16%e 4, TE
= 238 A old T4 158 Fo gl FZH.

w2 MogRE SEEL Zolls G744 FYL 30F S9F 480 mg/m° (100
ppmie]st2] DEAEY =% H3oh o8 W v 24, FEFHHCornish et al,
1965).

1981390, 3 AzdA 2 AAFEAM FddEe] 5= Z4sSEH. DEAEC] &
7178 Al=del F7kEe it (NMWR, 1990).

19889, & =HAA S FAA FEEAM 4, TE, #7752 B HHills et
al, 1990; NMWR, 1990). Ale]Z 2 #ALel (cyclohexylamine)?t DEAEZ} 7hs7[d =
Al o 49 5 GAIA Heobgle DEAES &< < X

b. A% ZI=2F X5

20utEl 2 FH7) WY 6417 59 S9F DEAE (2400 mg/m° [500 ppm]el =299
o & A g, A3 £33 ZY AT F4E B o3 HA =& 7[HEet
A& Heth HE Alold zZb E¢o] wgth ZL W oE 960 mg/m° (200
ppm) DEAEY =54 16vt29f H< 3 2 4 £ A= 47 A= 2 2t



H AF S-S BSET

Te F9 960 mg/m° (200 ppm) =2% 50mtE] FHY 6L T AT
Me 32rtE e 7] 25 dETH vlastd 3ol w2 A= FAke] T o] ¢
ToA A7 Ee ZAHITGA FJALE AP =R WA Aol ST
(Cornish et al, 1965). 25 5¢F 1440 mg/m’ (301 ppm)el =3¢ FHEL 43 =
EHG 5% BH 274 &€ B tH(Hinz JP et al, 1992).
ol AL thzLol} 48 mg/m° (10 ppm) =2 o]t 270 mg/m° (56 ppm) ==
Tl e JehdA] @ttt 28 v 270 mg/m” (56 ppm)el =¥ 207tE] 3 107
A =2 tubinate 2] DG ZA T FHFo] BITh o] AL 48 mg/m° (10
ppm) T 197te] T 1npgef dE2a 5 1vkgfeA = B S

2o Ao, 20mE 2l FArb 14F F¢ 53 mg/m’ (11 ppm), 120 mg/m° (25
ppm), 36 mg/m° (76 ppm) DEAEY x=2 Y% tHHinz et al, 1992). 94 =25 F
e thEa 20mE e #H2l it
[ A7 T2 €42 A 729 =3dee s walz(daAze 3+,
=7 E(goblet cell)2| B}, I FA(hyperplasia) 22}, ¢|A 2 A7|22 HFnt
&= 7t 7t

C

we vgE 9T (Hinz et al, 192). <[5 A&
ot @T AT v xE TS ETPW 28

rd
bo &

HAAM YERST

ACGIH+= 0005 ml® AR @2 DEAE E+ =9 Efglveal)dl 15% DEAE
goe Fo ¢ sge W AN xo HA4Y wYPTE 0T ¥ FRE
g3

aey Bek 5% £ FY Aol ¥ 4ol A4S @k Aol

19817 e, & ARF 4] 249 2R A HF-9f ©3l(skin rash)o] YERT 3
2 T B2 7 7EHEE ZasE Y. AFFEY F7[F A2’ DEAEYE 7}
= ST

National Institute for Occupational Safety and Health (NIOSH)e|A] 2 =FALA}
= DEAES ®bgdtseoly &5 %o #Fy ¥ie dogivfan Z8A%H
(NMWR, 1990).




SHEZ el A, 19829 9] F2AV £ AFS 24550 DEAEZ} 7kl 2wl 3
A il 1484 F 270 A F7] <kl 0054 0.06 mg/m” =% 2 DEAEZ} &
A9 A

19811 d o, 3t Az=GA 9 49 el 222 = 7094o] oAz = ¥ 2o I =
de TG Hills et al, 1990). 7hgAl =Rl Aol 2 23 Ael (eyclohexylamine)
# DEAE”} E7hH o 4452 SHAM getgle DEAES YWEA] 225
o

c. 3h 7= G

2400 mg/m° (500 ppm) DEAE®] 5¢ ¢ =29 20022 d 5 1692 43
(biopsy )2 A At (Cornish et al, 1965). 478 & S =9, AF=
AAIZE #AFE BT AZIEA Y " dSAEY G @4 g4 A A7 EHA
H= BT

960 mg/m° (200 ppm) DEAE®] 54 ¢t =24 FHA e 3272 4o ojd
ZAHIEA W2 polx €Ugth 960 mg/m” (200 ppmidl 671¥€ S =24
50t FH F 7ubE[ 7l (dlz=T 32¢hE] S AME 1RkE) A T @ Tt Abwstd

+

O35 EF e de Abedede VIEAAEE oSt =F S F dopils
| [z
-1

il
StH gare e 7= ol ad e HiEse FUFekA] BT

1,440 mg/m3 (301 ppm) DEAE®] 99 Sob w29 HZ oA A2 A =38 &
Sow, @EAY 39 W T5HE A FA4e] YUENG T Hinzg JP et al, 1992).
o] & 9&L 48 mg/m° (10 ppm)el} 270 mg/m° (56 ppm) =& FA A= }E}

145 Sob 7oA, ASL 48 mg/m (10 ppm)eld 120 mg/m’(25 ppm)el}
365 mg/m (76 ppm) DEAE =297 e c&29x @94tk 365 mg/m(76
ppm) == oA, T HA T vEFIH 2§ FFol 2R € =" L&
AMe ol ©ate] A YEhHo.

g 365 mg/m3 (76 ppm) & T2 ALst == 1A o/ 35
AbEtE oY BHY FHE2 old FAEC HAHERS ASHIUY. FHAAM SRI=E

o

o o
=

Qs



Ao =3 #EEH 9d2 SAER] #@UH

.l g

152 2] H7F 6742 Tt riAl= 2 2
AL, g2 4 x5 TEdE oW =2 ¥HIlE HolR gt
(Cornish et al, 1965).

59 ZoF 2400 mg/m (500 ppm) =T EE 69 59 90 mg/m (200 ppm) =
= o = o 2" WEY}E g (Comish et al, 1965).

48 mg/m>(10 ppm), 270 mg/m (56 ppm), 1440 mg/m (301 ppm)} DEAES] 257
w2 7o)} 53 mg/m (11 ppm), 120 mg/m’(25 ppm) DEAE 1457 =& T A
e tiet 9eke v 32 grgrtt

T8} 365 mg/m>(76 ppm) DEAEY] 1457 =232 7 A7} 9u A &7}
g2 Bt (Hinz et al, 1992).

e. A& oIF

50 E+ 100 mg DEAEZ s 670Y Fot T3 FHE Alole] Ao FA7}
=7 ge] B ot du[F A o2 YA R Bk

48 mg/m° (10 ppm), 270 mg/m° (56 ppm), 1,440 mg/m° (301 ppm) DEAE®] 2
T 25 A AlEY dulF A 4oy oA of4t2 B HA @kt (Hinz
et al, 1992).

53 mg/m° (11 ppm), 120 mg/m’ (25 ppm) DEAEY 1453 =2 FoA x=£37
ATE Agol} AgrSel wa oL wolx @gkth 365 mg/m° (76 ppm)
DEAE 14573 =& woA 413 FAZ 78] 29T

f. HFFEAA IF

2,400 mg/m° (500 ppm)EE 960 mg/m° (200 ppm) DEAEY 59 E¢t =24
HAZ3 960 mg/m° (200 ppm)dl 6% ZoF x2¥H HEL =27 YA v A
A2 st

24 4 1,440 mg/m° (301 ppm) DEAEY] 253 =28 FHEL HH o 3
# 7b~2 B9t 48 mg/m’° (10 ppm) EE 270 mg/m’ (56 ppm) DEAE® ==



AT

g Ad#A &3
g2 DEAE A3t 7| {HPapper EM et al, 1977)

4
=% ol A
e BAEEeE e
AN A9 W 05 g DEAEE A7 Wo] @] o4

27 {(procain) 8.0 &

DEAE(04 g/kg)E AW TU3 oA Ba3t&o] gt Avz7450] 9le
14% o] ghz}el Al 05-5 ¢ DEAEE A9 =9stgch

10%o] YA Hel A2aHE Bt 38 4 IFY
sdgkeh A AAGR, AR, AARAe Bolx @

TR obF % Flol S BHET

h. 3 =H7|dd I
50 mg T+ 100 mge] DEAEE 6717
Zekol} v 7k Z2HIEH WHal= gl

= 1

2400 mg/m° (500 ppm) °lY} 960 mg/m° (200 ppm) DEAE
mg/m’ (200 ppm) DEAEY] 6427 =29 #H 2o A9

vl el FHoA oy RIS zYl

= 1o

o 5437 Ee 960

3 el 25

1440 mg/m° (301 ppm) DEAE®] 997 29 FSHd= 27 A
d4 g7

42 vyt G949y puS(HET, WA, PIYET,

1440 mg/m° (301 ppm) DEAEZ &AM = Hg ¢t
F&} 48 mg/m’ (10 ppm) DEAE or 270 mg/m° (56 ppm) DEAEZ 047t &

Aol As Aol g

gadAd xe) v AL 53 mg/m° (11 ppm) DEAE or 120 mg/m° (25 ppm)
DEAE, 365 mg/mS(TG ppm,) DEAEY 1447y =52 FHEAAM < ofF HSFo| ¢l

ST

i. SFAAZ AN I
S ZEAE 22 gdE Ho AESET F oA

1940 d ), DEAE~ = %



waltzing syndrome= B.o|< 243 ofnlo] Bh&{ T}
o] ATdA oA FHHI Hddo] o|Fo HI DEAE+ waltzing syndrome
= WolX Tt

AESY ¥} AAGR dF HESFdog gAY DEAEE 2 & =2
v 2 ool 7 7bE QT

DEAEE HAEAA F¥9 X (firing threshold)E =4t ez dA &FA45
2] HZ7[{action potential spike amplitude)® 74 35F5E T

j. DR A A ID7F
= 2 71<] (procatine)?] & WAIEEA DEAEE Z4wtd 532 7420 DEAE7
5 A Y (acton potential } & GA| b= Ao B8H3 Hoh

k. & a3

1440 mg/m° (301 ppm) DEAE®] 947 =2% FH5L Bgsige o 249 F
A7V =7bstsE o

old HAL 48 mg/m° (10 ppm) DEAE %= 270 mg/m° (56 ppm) DEAE®] A]
904 X 120 mg/m° (25 ppm) DEAE = 365 mg/m° (76 ppm) DEAES A 14
T w52H FAEAdMe TEREHA @A

m. EdWol 9 FHA}FA
DEAE+ Salmonella strains TA93, TA100, TA1535, and TA15374|A tHALA &
o AEgle]l sdwWeld 2 |lth

n. ¥U4A

270 mg/m° (56 ppm) DEAEY 257 =28 #HIZ & 3 ujde] mogA HPHE
Hol2 vyt 14579 =& Heo| 120 mg/m’ (25 ppm) DEAEY] x=2¥ 59t
365 mg/m° (76 ppm) DEAEY] =2¥ 9utgoA] =] Zztdel HAME wol 2
H S



2 3 2 5 120 mg/m° (25 ppm) DEAEY] =2% 3utg], 365 mg/m° (76
ppm) DEAEY =25 6ntgdA HEAME ¥HolE B9t DEAES PABAZ W=
A hAlE = =270l 2 ded 242 I HA g

DEAE?2 WE=2~3} FE (nitrosation potential}= Yo AEHAH. HEZ A3}
(nitrosation)+ =t ¥{DEAE &)dlA o[xfelvldA BT =gt Z&u HEE
>~ 2}9] T ¥ (nitrosation potential)}>  ¥¢ZE 2 AHEZE(alkalinity), 239 FE
(substrate concentration), VA & (microorganism}® Z7je] me G2 woww
d =37 7F S E o

g &y fLxA DEAE= N-UE=ZAYY ol N-UEZ Aol Lolnlog
H7] 4. F =22 E2F s €99 2= 7 "o shRRF dub g eF
o Aol ofd whg9 Az flH

T

DEAES YE=23} T8 (nitrosation potential)2 TH T W< AHdd &
N-4 E =2 A0 o "' olwl (N-nitrosodiethylamine, NDEA, N-UE=Z Ao g &
(N-nitroscethylethanclamine) 2.2 A 7}5 3 O o &2 ol 9 (diethanclamine)
of gh-£-o} 9l (ethylethanolamine), Yl € el9l (diethylamine)d] L EGHAUH= H=
e sf| oF BT

2
ne,

0. Ao GTF

1440 mg/m° (301 ppm) DEAEY 947 =28 FIToA 27 2 AxMe 2
Zr27b #2E$ T 48 mg/m” (10 ppm) DEAE ¥= 270 mg/m° (56 ppm) DEAE
2 99 ®& 53 mg/m” (11 ppm) DEAE , 120 mg/m° (25 ppm) DEAE %+ 365
mg/m° (76 ppm) DEAEYA 14577 =29 FHZAdAM = Bo|x ggrth

49 stold B Aol de AFHA @ikt DEAES PABAZ =i thabsls
Zesbdle AN 7199 HEEbse wA gk

p. 58 Wi
DEAES] =3 ZHE 3719 vaEo] 9t

1981, &7 A 2499 =527 RIS BET o5 F Hae o] nt=
1, TE5I e @Rt 54T DEAES F7] =F AAdl HMH AU




a8 3 NIOSH 24452 o ol4be] A%3 glo] DEAEY &

_T
292 dogtm

423 wgRol I
=

%

1982'd, DEAE®] 7bgdulo] #7H99id EASelA s w5250l
AR e g EE

AT

ol ma
oI
=

4T 19779 = 15 ppmA SRS =22 DEAEZ 29 #2719

]

——

2 DEAEZ) d&HA Ut &3 A<=
0.4 mg/m ©]t. high flow rate, concentration of 0.05 mg/m’ & 004 mg/m° [ A
Azl 4705 270 A S+ FolF T,

low sampling rate® 107 &7 4

Iz
o=

high flow rateel A= €2 4= 004 mg/meold TEAEL display cased]
THAA g2 7292 ¥ddT 7 22 30 mgy DEAEEZ E93itt. BT 17
Ho DEAE F AS5F42 4 1382 H5HE VMg es2 BEEdA 8
Al AR

=
zA A% & DEAEE T@as @

of HeMoz PEa
o dwol gvtm muPc

= =

rr

Aol old AN 7

1988, A} A FRlN 849 F 0¥ HEAL T, NG, ¥, = 2
g A3 woYT ZYBSA dEUol W] 2 WA YRA
By ZA A3

N
>

=3

HAile 7hsS {3 2"o| YodA Zo] YAstET. 282 AFAT 3d H
o oAl 22 WAzl Wt NIOSH ZFAAE 2 DEAESE Ale|Zz23ALw
(cyclohexylamine)o] BE 9 4] =22 pddd £aEHe| 9= HL &9ttt

A3 F7[& BdEdA 4532 A7 H3 2H2 A7bs AT, st DEAES
Aol 22 AR S BAER] @t ZAAME S 497 A HR 7] dEoletn A2}

gZe= g pdZEth Gzt Al 400-500 mg/m ol Al
wEo] SGRYES H2Asd TES FEA

A= 1400 mg/moAA B3 5 =299 g2 54 g4 vgrh gi
2o d5d axe A7 sl z2grle A2
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A ARES ST THE #2 B E 0 mg/m’s TEAT FH= 7#A
Aoz 2=t Hgzdaxe 9& £27L wol= A4 EEE 120 mg/m ol A
14537 &2 it

T} 53 mg/mel ¥ F7 229 HEL ¥ FL2 Byt sy 2 #HEz
29 WEs Bolx &t 53 mg/m A 145 o|sted BZA =& A7
=9 e Hel Wy 2AEFH9 2F 2 v H Ho| gt

3) B¢

=AM, DEAES 83 932 4, si7l= A= A= Aelth. Ay 3
AstE AB= DEAES Sa8% 9% A%a 9% A549L e DEAEE
st AAAS A G FAR AGHAME T8 ©
& @2z obwl F(alkanclamines) A ®, DEAE< 7= A== A= + Ut #A
EofA 7= AT e &#F-ut-g #AZE Sla, U= HF G2 120914

<QOccupational Health Guideline for Diethylamine Ethancl. Health Hazard
Information. (NIOSH)>
1) ¥ =74 =%

DEAE= &4stAY & B IJ5d Jd=sAY 472 d dAd %2 = =+
th HERE FIMAE AA Hd Eo4Z2 4 it

2) FAoix=9 Qg

a. B77F ==
7 DEAE= #% A== €2 4 glth AA7 2o H3¥= W A=4 &4
= 424 7+ glth DEAE <7< 2484 755 d2d 7 3ot E3, 733 =

&9 @olde 4oz & Yo

b, A7 =5 defdel gl
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3) AnHE NBH ZA
Sgel o#d A7 DEARY =28 2ol A A g i} B
AL ofee) EH  pEje] tE HHo| Al oio} BT

53] R AR AL EANA DEAES] §92 ASA
AHES ef’:fﬁﬁa‘f T

=
Hd
s
ofN

DEAES X% z=Ao]2 ZH23HA|(sensitizer)d Aottt HX Az & o Z
Aol gkl Aol == ZAolth
c. ¢ A%

DEAE= A& A=Alelit =29 &4= dod + glot ¢ g Ae ==
Al HE el S7He Floln.
d A28 o FA

Heof YdEH A0 Y AGA s £ HAZE Y EH Aok g

inhalation chamberd|A &2 AlAstes A HA 3—}?;]?\}‘31]#‘1 2t 100 ppme =

oA 5 ¢t 24H TEVE U
HE A2 7Y HAE sAasts oy BEQ g2 i

of HAl= AT HF A=Al ZiYeol dIdAA HF ZHAA|(sensitizer)e| o
Ea AR o A= G T 242 S ¢ Ao ddeA] o HA

i
He
il ru
J}G
A%,
Y
oy
o,
my
3
T
S,
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6. A 22A =&Y
7} AQBRZATY 2 2

(1) &g27d 54 W
7V AdEE =34 Wy

A SH 2 TEAY FLYAT A FH= ZASEELH A REH 2 A
18 A2 X ZI(LFS113DCS, Sensidyne, USA)S o] &3l 2222 57 HA 4
S % A

Al A 242 v I EddetdwBidd T d(National Institute  for
Occupational Safety and Health, NIOSH)s Al 33l 373 Al € H(NIOSH method
No. 2007} & st HA[stET. &, &5 300 mg, S5 100 mgs HeE 72 53 H
SH4AE NAE o FAAA FAAAY 57 THY A5 F-2AA[H FGA
F Eek 2gstA ﬁ‘}ﬁﬁﬂr.

MelE HZEZe vy §52 2402 f/min A2 2ASEI, =4 A 5= 574
st 2% fEow E%G}%E} 542 7he R A AgR A FGAT F
¢t S

2) AQed =4 BH
7)) DEAE A4 %o dd AuzA 24(eSE 3984 23 4

ZAF A &)

A7 DEAEZ AHéetes A4S A4 Byz 2 o 93y 474 A92e 024
AT Aoz A4 glen) 55 £3A9d 0% A=z AFHe] AU

DEAEE Algdts dFozs A7 REL Azas Aol gREL 42890
% 227} 5509 claz dRE A7E Aoz Ao 22 giE A7
o] 9 Aoz et

S LESEE

DEAE 23 o4 Addel 432 fistel 78978 89 ou=Ag 4485w, A
2zabsh A BES B A9ARL zwa}aan}. A zabs =AY 187 A%
of ABE Fo) JARA FPAG 2Ab AL ZAs JuEAZ AAFHG T, ofu) =
A AGER D AQAY RGP DEAR =245 52 stessict
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HEE T =57 FHo)A AAEH 3l= DEAES 242G HAEAAZYG SAH Y
Z FE 52 fax=Z AFsz, o] 979 B4 55 At 28y el A DEAEE
Az shAY ﬂ}%—ﬁk‘s ArgE 9 2 A ggkem Aldahe 2R} d% a7 2-3
H Az 7 Abg-ste] o vl zALe] o] zo] whEtth mEg R F FHe
A3 g =o)A] BF gdgo=2H I 52 Tobd 4+ gt

32 E3)A DEAEY A& #%2 @H@ 2ok ol Ay dP3=ALE T
DEAES A}& -#F5 st

dHzAbE 117 AFE S dides d3=AE Y3tew A8 457, 48343
DEAEY] =& HE & ZAstE I, 1170 A9 3 5 A4 DEAEE AHEste A%
2 Z2ANABAAZT(MSDSIE 228 Felstdth. 7 A3 DEAEE AH&3st 9+
At bR e g ZAEH Y of F 229 ALY A2 DEAE A& d 1-24 A
=9 EA o7 FAgste B ZAF GA ALA "] gle ofFE B ZAF diAddA
Adstd . duZALE Y ARG A EF AMS §F = o2 E6-14 YERY Yot

{H 6-1> DEAE M| Z=A}F A&

A A& AFE2AE | 244 |AFFHKg) | BEA
A eSS 7 7]
7 K—T Al -
B } 3 7] 72 v
( Jg 1-23]) =
C A oS AL
D e A AL& 2 A 162 BzAL A
G PN 1 > 247 Al A A
Hoal BZAF A
A A
N }% i s ] ew aa)
I Ab-& 2 =4t =LA A
H—T :{-T _
J e o2 L
(d3F 1-23]) Bl
K A g
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) 2 x4 23

xAbs o244 DEAE Agle]l d@4ozunt 994 529 At B 24
oz AREY 232 AAHAT. F98F S3 e NIOSH 33 Ad8e Hgez
FYAARARY wAFARLe 2 AR TR @} SAARL AR B 24

o] = T 4 A9 DEAEE AbgotAl= @32 DEAES vl=T 9424 I
Z2 AHesta 91917) WEe] DEAE A2 7b54Y o)f= A ez AAsET
TR R 29 A EHE gy sl 28 e =A sty o JEE 2AMEEH

DEAE®] A4 w5571 A Az 2 AL&dE A ZY= g 24 d=x4e=
B =45 Abgete Abddde]l ® ZH HA @57 Wi i AgAE dhEety =S4
S92 A A3 A7 BT ol A4S AVMA HdEHE AlgstEen fAg 22
A E 1-28e Exsldn

MSDSE 7|22 Z=AMs A14d732] DEAE AHE £ dist A B+ DEAE 9%
T100% 9= ArESte 2ol I ANEA, ERIEAREY NEVROZ 1520
Resin, DFS 4517(7 X4 A% Dimethyl Acetamide 15%, Diethyl Aminoethanol 10%,
Phosphate sodium salt)3 8|2 DEAEE A&3= 2o] 27] A7 et

DEAES #4] #Agst 3lv TS24 o= F 16%e=2 =AHRL, 3 A3
= FoF wthAgE st A

DEAES] =% #A42 PCBH Ay HA7AIZ Ared W 24 U749 53
2 w0 HIA, A7A B s PTESe ¢5dH FdS A 3
g3t Ydste Y3 FERES Hrjn 2R 5 T

£ geEe HUMA=E BA HE e DEAEEZ
AE AEL *E‘“Eié‘}% A2 T W k&0 He
% ¢ 0E A= DEAE 749 A< stAY AEHe=
o= AR rAdeE A9s A H

(3) DEAE 4] 4d¥
7}y AleF 2 |
2,2-diethylaminoethanol= Sigma Aldrich(®]=)2] ZFA]¢, 2a&o9l
Methanol2 Merk(=4)2| Alek2 AlEst59 11, Water= 1, 232 A7 373 &7
5 ol&std HAEd ALESSH. AdRE AR AMAE HEA A =S
SKCAH® =)2] Silicagel 150/300 mg= AH&-3F5 T
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B2 AV 3L )= Gas chromatography{Varian, CP-3800) GC/FID ©]H,
2 A3 2+ 2 CP-Way 53CB FS ImX25imm = AF4-8)55 o

'} BEE Az % FFEL A9

2AT APBA At AT FE HE2L o dudde AN B U9
2 stgth AU APAAE BAo UR J72AL 7] 48 L= Z2oadd
32 2359 7712 499 BH2 DEA standard N ZF FAEE test
g dAss

DEAE standard= TLV S 001 - 28} &AM dEs=HYdd 55 2 &
¥ 4] FEE Azsd BAGGL 249 92 Aged AU A
422 BEHAt

th ANE HA T

22t ae AR 2 ANGACA AFHE AGEE AIRY dFH HEFY 52
AE 22 GCE dle|de] &7] 2 22-2v] Methaol:Water=4:12 2 mlE 7}st
T 7l E B WA 2AIZHES VHEY SEEA 2EsE .

g2 = 05 me AIEE F7[EH4(02N NaOH) 05 miet =3&ste 243515
=g

dgd =4 AR $ DEAE9 #42 NIOSH a%fﬂ H= WHstA AlEs)
=
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Variables

Conditions

Analysis mstrument

(as Chromatagraphy Varian CP-3300

Detector

FID

Capillary Column

CP-Wax 33CB Fo Hmx2.5mm

Injection Temperature

150°C

Detector Temperature

2007

Oven Temperature

WNT - 225T=E == &4

Injection volume

1pk

Injection mode

Split mode(ratic 20:1)

Carrier gas

Nz

ul) DEAE Standard 23 2 3}

16000
14000 [
12000 |

10000

< 8000

G000 F
4000 F
2000 F

DEAE r=0.9391

0.2

0.4 0.6 0.5

[Z22 6-1] DEAE Standard =l 2!
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Lrata Pue: COhstarndatawdeaslastoally 5 nin Liperator (L alc): oOCKE
Channel Rear = FID RESULTS Calc Date: 1 1420705 12:38:38 PM
Samgple 1D: Sul Times Calculated: 4
Operator (Im): ock Calculation Method: Sull03-rear mth
Injection Date: 11/15/05 10:02:40 PM Instrument (Calc):  Vanan Star #1
Injection Method: c\star'deae warian mth Fun Mode: Analysis
~ Run Time (mun}: 13.657 Feak Measurement: Peak Area
~ Workstation: OICRGZ1IABI Calculation Type:  Percent

Instrument (Ing): Vanan Star #1 Cabhbration Lewvel N/ A
Venbicaton MNIA

?- DEAE (8.440)

[Z22] 6-2] DEAE standard 24 I 20lE 3

__E,

i) AdadSEA 5 4 2

AE B4 2 NIOSH 54 A gHd mtet 453 J52 242 =2 £4519 S5
o F=7t EY 10%e =58 A ¢ ol A Al 2lstsitt. DEAES] 2
2as A4F Z2a 12%AEE HESHe o S EE ADT ARY EHE=
BASA g1 292 ALESHE T

€ AtgaEe AR E 24 23 AdeE $Y DEAEY =< Z[7[dA H
2 @t By 2EH 2=27($9 10 ppme 2351 g AL E YEhyT
¥3 DEAEE AF&st« &7 234 FHY 7] 849 DEAEZF 34 o

l
i
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I¥ata kile: chstaridatatdeaelasticl ULt an Uperator (Calc): ock

Channel: Fear=FID RESULTS Calc Date: 11720005 124041 PM
Sample 1D gl0z2f Times Calculated: 7

Operator (Ing): ock Calculation Method: gl02f-rear.mth
Injection Date; 11/16/05 10:18:15 Instrument {Calc):  Varnan Star #1
Imjection Method: clstarideae wanan mth Fun Mode: Anabysis

Run Time (nun): 13.657 Peak Measurement: Peak Area
Workstation: OICRG21ABI Calculation Type: Percent

Instrument (Ing): WVarian Star #1 Calibration Level: MN/A

Wenfication MNiA

[712 6-3) DEAE sample &t& 2M 3 =20IE I8

Drata File: chstaridataideaelastigl ULb min Ulperator (Lalc ) ock

Channel: Fear = FID EESULTS Calc Date: 11/20/05 124042 PM
Sample 1D: 2102b Times Calculated: 3

Operator (Ing): ock Calculation Method: 2102f-rear mth
Injection Date; 11/16/05 10:35:45 Instrument (Calc): Vanan Star #1
Injection Method: chstarideae warian mth Run Mode: Analysis

Fun Tine (min); 13.657 Peak Measurement: Peak Area
Workstation: OICRGZ1ABI Calculation Type: Percent

Instrument (Inj):; Vanian Star #1 Calibration Level:  N/A

Venfication MN/A

[22 6-4] DEAE sample & 24 I R20lETY
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7} =579 8% 2 A

(1) AAxe] &7]5 a4

7 "=

OSHA<®} NIOSH*l A+ DEAE® T22ddA ved &, =, 53 fi9 =5
Zae 7|22 TLV-TWA, 10 ppm(d )2 AA st glo).

ACGIHY A= A=&24a AA45A4L 7122 1994 d TLV-TWA 2 ppm(d2F
o) AAStT i3, T FA AdA 200 ppmo] =€ W HE 500t FT 7
g7t 2 A" itsted TWAS NIOSHe IDLHE A48 Aoz oAz

h e = 7HE s, 49, 5¢, 29|, L)

2 2+ DEAES =72 TLV-TWA=E 10 ppm= 7[xL 2 sl
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Hast Yo 2 ddAM e TLV-TWA 2 ppm, STEL 10 ppm2 & 7+ @2 =

d=2 2000 dimethylamincethanole] ©™3$t OEL (Occupational Exposure
Limits} 22 10ppm(50 mg/mg)fiﬁ AlAlstE et 2005 HSC (Health and Safety
Commision)ell &3] =&7[F°] B3 HIUTH

d2AM= &7 2006 AAEH X=&7[£(0EL)e] EaEEHSII(JSOH,
2005), DEAE st =27[F=2 AA=HS AR @3k,

L3k vl =4kd A A S S (ACGIH)ZF 200534 .13 Documentation of the TLVs
and BEIs, 20059 = L&A 2] DEAE W3t =752 AAHA A 2k
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